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How 1o
use this
catalog

TO FIND INFORMATION ON A
CORNING OR MILITARY PART
NUMBER —

A. Look to the color coded index
to the right and thumb to the
corresponding color coded
section in the catalog —or

B. Turn the page to the alphabet-
ical parts listing and military
cross-reference to find the
page number for the part.

TO FIND PERFORMANCE CHAR-
ACTERISTICS OR TECHNICAL
DATA

A. Look in the catalog section for
the part—or

B. Look in the introduction sec-
tion for the part.

PART MARKING EXAMPLES,
PART NUMBER EXPLANATIONS
AND ORDERING INFORMATION

Are found in each section for
every style of part.

FOR FURTHER INFORMATION
ON

Availability

Pricing

Product Capabilities

Product Performance

Product Specifications or
Applications —see "Need More
Information” section on page 58.

Sales Offices and Manufacturing Locations — Page 59

The Fill-in Directory (page 60) may be used to keep the
names, addresses and phone numbers of your Corning

Representatives and Distributors.
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ALPHABETICAL LISTING OF CORNING PART NUMBERS

Corning Military Component Page Corning Military Component Page
Part No. Part No. Type No. Part No. Part No. Type No.
07 RLO7 Resistor 50 HH4 RNC55H Resistor
C3 (and new C05) None Resistor 50 HHS RNCBOH Resistor ﬁg
C4 RLO7 Resistor 50 HK4 RNCS5K Resistor 48
C5 RL20 Resistor 50 HKS RNCEOK Resistor 48
Cé RL32 Resistor - 50 MCF Mone Tantalum 38
CAC-X7R None Ceramic Capacitor 26 MCJ None Tantalum ag
CAC-Z5U Mone Ceramic Capacitor 26 MCL None Tantalum 38
CAM-XTR None Ceramic Capacitor 24 MCM None Tantalum 38
CAM-Z5U None Ceramic Capacitor 24 MCS None Tantalum 28
CK12 CK12 Ceramic Capacitor 20 MCU None Tantalum 28
GKI3 CK13 Ceramic Capacitor 20 MD2 MNone Tantalum 36
CK14 CK14 Ceramic Capacitor 20 MD3a None Tantalum 36
CKR11 CKR11 Ceramic Capacitor o9 MD4 None Tantalum 36
CKR12 CKR12 Ceramic Capacitor 22 MMF MNone Tantalum 30
CKR14 CKR14 Ceramic Capacitor 29 MMJ Mone Tantalum 30
€S20 None Resistor 50 MML None Tantalum 30
CYFM10 CcY10 Glass Capacitor & MMM None Tantalum 30
CYFM15 CY15 Glass Capacitor 6 MMS None Tantalum 30
CYFM20 CY20 Glass Capacitor 6 MMU None Tantalum 30
CYFM30 CY30 Glass Capacitor 6 MMW None Tantalum 30
CYFR10 None Glass Capacitor 10 MMNA Mone Tantalum 34
CYFR15 None Glass Capacitor 10 MNB None Tantalum 34
CYFR20 None Glass Capacitor 10 MNF None Tantalum 34
CYFR30 None Glass Capacitor 10 MN None Tantalum 34
CYKOD1 CK31 Glass-K Capacitor 18 MNL None Tantalum 34
CYKOo2 CK32 Glass-K Capacitor 18 MNM None Tantalum 34
CYR10 CYR10 Glass Capacitor 12 MNP None Tantalum 34
CYR15 CYR15 Glass Capacitor 12 MNS Mone Tantalum 34
CYR20 CYR20 Glass Capacitor 12 MNY None Tantalum 34
CYR30 CYR30 Glass Capacitor 12 MZA None Tantalum 32
CYR51 CYR51 Glass Capacitor 12 MZB None Tantalum 32
CYR52 CYR52 Glass Capacitor 1.2 MZG None Tantalum 22
CYR53 CYR53 Glass Capacitor 2 - MZP None Tantalum 32
FP¥% None Resistor 52 MZY None Tantalum 32
EPA None Resistor 52 NASS RN55D Resistor 46
FP 2 None Resistor 52 MNABO RNG60D Resistor 46
EP:3 Mone Resistor 52 MABS BRMNB5D Resistor 46
FP 4 None Resistor 52 MNAT7O RN70D Resistor 46
ER:S None Resistor 52 NC3 RN50C Resistor 46
FP 7 None Resistor 52 NC4 RN55C Resistor 46
ER1Q None Resistor 52 NC5 RME0C Resistor 46
FP 32 RL32 Resistor 50 NCB RNB5C Resistor 46
FP 42 RL42 Resistor 50 NC7 BNTOC Resistor 48
FP 55 None Resistor 52 NC55 RN55C Resistor 44
FP 60 None Resistor 52 NCB0 RMNB0C Resistor 44
FP 67 None Resistor 52 NCBE5 RNB5C Resistor 44
FP 69 None Resistor 52 NES5 RNS5E Resistor 44
GTH 801 None Heater 56 NEBO RNEOE Resistor 44
GTH 802 None Heater 56 NEB5 RNESE Resistor 44
HC3 RLROS Resistor 48 TSRS None Resistor _ 54
HC4 RLRO7 Resistor 48 TYOB CY06 Glass Capacitor 8
HC5 RLR20 Resistor 48 TYOT CYOT Glass Capacitor 8
HC8 RLR32 Resistor 48 TYO8 CY08 Glass Capacitor 8
ALPHABETICAL LISTING OF MILITARY PART NUMBERS
Military Corning Component Page Military Corning Component Page
Part No. Part No. Type No. Part No. Part No. Type No.
CK12 CK12 Ceramic Capacitor 20 RL20 Cs Resistor 50
CK13 CK13 Ceramic Capacitor 20 RL32 CB/FP32 Resistor 50
CK14 CK14 Ceramic Capacitor 20 RL42 FP4 Resistor 50
CK31 CYKO1 Ceramic Capacitor 18 BRLROS HC3 Resistor 48
CK32 CYKO2 Ceramic Capacitor 18 RLRO7 HC4 Resistor 48
CKR11 CKR11 Ceramic Capacitor 22 RLR20 HCS Resistor 48
CKR12 CKR12 Ceramic Capacitor 22 RLR32 HC6 Resistor 48
CKR14 CKR14 Ceramic Capacitor 22 RN50C NC3 Resistor 46
CY06 TYDB Glass Capacitor 8 RNS5C NC4/NC55 Resistor 46/44
cYo7 TYO7 Glass Capacitor 8 RNBOC NC5/NCB0 Resistor 46/44
CY08 TYO8 Glass Capacitor 8 RN65C NCB/MNCB5 Resistor 46/44
CY10 CYFM10 Glass Capacitor 6 RNTOC NCT Resistor 46
CY15 CYFM15 Glass Capacitor 6 RN55D NASS Resistor 46
CY20 CYFEM20 Glass Capacitor 6 ANBOD NABO Resistor 46
CY30 CYEM30 Glass Capacitor 6 RNB5D NABS Resistor 46
CYR10 CYR10 Glass Capacitor 12 RN70D NATO Resistor 46
CYR15 CYR15 Glass Capacitor 78 RMNS5E NES5 Resistor 44
CYR20 CYR20 Glass Capacitor e RMNBOE NEBD Resistor 44
CYR30 CYR30 Glass Capacitor 12 RMNESE NEBS Resistor 44
CYRS51 CYR51 Glass Capacitor 12 RNCS55H HH4 Resistor 48
CYR52 CYR52 Glass Capacitor 12 RMNCS55K HK4 Resistor 48
CYRS3 CYR53 Glass Capacitor 12 RNCBOH HH5 Resistor 48
RLO7 CO7/C4 Resistor 50 RNCBOK HKS Resistor 48
MILITARY SPECIFICATION CROSS-REFERENCE
Military Military Corning Page Military Military Corning Page
Specification Part No. Part No. No. Specification Part No. Part No. No.
MIL-C-11015 CK12 CK12 20 MIL-R-105089 RNS0C NC3 46
(Ceramic Capacitors) CK13 CK13 20 (Precision Metal BRMN55C MNC4/NC55 46/44
CK14 CK14 20 Film Resistors) RNG0C NC5/NCB80 46/44
CK31 CYKO1 18 RMNE5C NCE/NCBS 46/44
CK32 CYKO2 18 RN7OC NCT 46
RNS5D NASS 48
MIL-C-11272 CYO06 TYO6 8 RNBOD MNABO 46
(Glass Capacitors) CYO7 TYO7 8 RN&5D NABS 46
CYOo8 TYO8 8 RN70D NATO 46
CY10 CYEM10 6 RMNS5E NESS 44
CY15 CYFM15 (=] RNBOE NEBD 44
CY20 CYFM20 6 RMNE5E NEB5 44
CY30 CYFM30 8 P"ﬂd l L-H-§2684 RLO7 807104 50
emi-Precision RL20 5 50
MIL-C-23269 CYR10 CYR10 12 Metal Film Resistors) RL32 C6/FP32 50
(Established Reliability CYR15 CYRI15 12 RL42 FP42 50
Glass Capacitors) CYR20 CYR20 12
CYR30 CYR30 15 MIL-R-39017 RLRO5 HC3 48
CYRS51 CYR51 12 (Established Reliability RLROT HC4 48
CYR52 CYR52 12 Semi-Precision Metal Film BLR20 HCS 48
CYR53 CYR53 12 Resistors) RLR32 HCB 48
MIL-R-55182 RBRNC55H HiH4 48
MIL-C-39014 CKR11 CKR11 22 (Established Reliability RMNCS55K HK4 48
(Established Reliability CKR12 CKR12 22 Precision Metal Film RNCB0H HHS5 48
Ceramic Capacitors) CKR14 CKR14 22 Resistors) RNCB0OK HKS 48




Capacitor Selector Guide CORNING;

DIELECTRIC TYPES
CHARRCTERISTICS
GLASS GLASS-K CERAMIC TANTALUM
CYFM10-30
CORNING TY06-08 CK31 CK12,13,14 MINITAN MINITAN MINITAN
TYPES CYrRiOo0 | cvRt3 | CK32  [CKRii 12,14 CAM CAC | MODULAR |CORDWOOD | NoNpoLag | MINIDIPS | - CHIPS
; 270 - 10to 10to 10 to
Capacitance | .5 - 10,000 1- 2400 001 to .001 to 001 to dto 1 to
Rango OF. oF. 100000 [ 100000 | 220000 |\ 220000 | jagur. | 47uF. | 33uF. | 10uF | 100uF
=
= Siicidai X?ﬁ;mtm XIR==10 w5y 5 i
= i 4 + . + or 20% or20% | = 5 —ato *5to + =100r
S Taltats 1to 10% 11t020% | =10 or 20% | =10 or 20% 750 = = 20% | 250 = t:;t]% *5 to 20% 20% 20% 20% 20%
E or+80,—20%|or+80,—20%
Mini *1% =1% o X7R 0 =10
inimum =1% or = or on"T" =x=10%| X7R=£10% P + + +
Tolorance | = 25 pF. | * 25 pF. Char, =10% | 750=+20%| z5u=+20%| ~°° L 6% 0% Sl
others =10%
(%] oc 300 voC 50 vDC 50 vVDC 50 vDC
5 Operating and aoovoc | sovac and and and e | A | Ruam | Al | 2
= Volts 500 VOC 100VOC | 100VDC | 100 VOC L
Operating 0C to DC to OC to DC to DC to OC to OC to OC to OC to OC to ocC to
Frequency VHF VHF VHF VHF VHF VHF 1 MHz 1 MHz 1 MHz 1 MHz 1 MHz
"e 61015% | 6t010% | 6t010% | Bto10% | Bto10%
= 120 Hz. d
==
| o
-
2 = 2.5% | X7R = 2.5%
g« % @ A% [1%>100pE o 2.5% X?Rmf_ il b Max.
1 KHz. @25°C. |.2%<100 pF. to Max. 750 = 3.0% | 25U = 3.0%
Max. Max.

100,000 100,000 X7R= 100,000 Meg(2 Seldom Seldom Seldom Seldom Seldom
=y B Go5oc. | ezber. | W00 | 100000 or 1000 MO iuF. Used Used Used Used Used
=§ or of whicheverisless
;9 1000 M2 - F.| 1000 MO2-eF. Z5U= 10,000 Meg(2
ki whichever whichever or100MQ— it F.
= Ma - iF. is less is less whicheveris less

] —55°C. —55°C. - 55°C. —55°C, —5B5°C, —55°C. —55°C.
B o | o | 5 | pe e | R | | g | e | e
2 Range |10 +125°C. to +125°C. | +y25°. | +125°C. | Z5U= +10°to +85°C | +125°C. | +125°. | +125°. | -+85°C. | +125°C.
=
&
= Dependent
=] Temperature | +140 =25 | +140 *25 on +15% X7R = =£15% Seldom Seldom Seldom Seldom Seldom
Characteristic | PPM/°C PPM/°C | Characteristic 75U = +22, —56% Used Used Used Used Used
4] Volumetric L . . Very Very ; ’ ;
b Efficiency ow Low Moderate Moderate High High High High High High High
I8
=0
25
o= Lead Axial Axial Axial N
= Troe Axial Radial Axial Axial Adal | Axial and and and Radial (Chio)
2 Radial Radial Radial "
RELATIVE COST
FBE%I.LI;#‘LEEM High High Moderate Moderate Low Low Moderate Moderate | Moderate Low Moderate
CK12-14
MIL-SPECS 1272 1272 (11015)
it and and 11018 Tested to
L 23269 23269 O MIL-C-55365
ma‘ﬂﬁwgms 6,10, 12 8,12 18 20, 22 24 26 30 32 34 36 38




Introduction to COBNING

ELECTRONICS

Corning Glass Capacitors

The first material used as a
capacitor was glass in a
Leyden jar back in 1745!

As capacitors have evolved from the
Leyden jar into the products of today, glass
has remained the most dependable dielec-
tric known. The reasons are simple —
when specifying a capacitor you look for
a dielectric material that's durable and
reproducible; one with good insulating
properties, high dielectric strength, low
power factor, high volume and surface
resistivity, controlled expansion coeffi-
cients, high thermal strength, high insula-
tion resistance, and a good dielectric con-
stant. Glass has all of these.

Corning has developed a method to for-
mulate ideal dielectric glasses for varied
applications. Properties of these glasses
are precisely controlled on a continuous
basis as the glass is rolled into ribbon form.
It is this resultant ribbon of glass that has
made mass production of glass capacitors
practical as well as economical. Because
there is no chance of "batch” variation in
the continuous operation, you get the
same high reliability in CORNING® capac-
itors from part to part, week to week,
month to month, and year to year.

The CORNING Glass Capacitor gives you
performance that exceeds today's most
rigorous load-life requirements, not to
mention rigid high frequency applications.
The electrical ultrastability of the fused
glass and foil capacitive element is frozen
in glass in a special sealing process. True
glass-to-metal sealing at the leads made
them virtually indestructible under en-
vironmental stresses.

The right Glass

Capacitor for
your applications

CORNING® CYFM Capacitors give you
environment-proof performance at sub-
stantial savings. They provide economical
stability and reliability in coupling, de-
coupling, filtering, timing, switching, and
many other critical circuits. The CYFMs are
electrically and environmentally inter-
changeable with the CYFR type. We have
boiled them in salt water, immersed them
in saturated steam and subjected them to

What the Corning® Glass
Capacitor can do for you

Stability and Durability — This rugged
glass capacitor is practically immune to
environment, temperature, time, voltage,
moisture, frequency, vibration, and shock
— are just a few. This means hours and
days can be saved in worst-case design.
It means circuit sophistication previously
not attainable. It means reliability of the
highest order. Tuned circuits stay tuned,
RC time constants stay constant, coupled
circuits stay coupled, decoupled circuits
stay decoupled, and phase shifters stay
fixed.

Predictability — Every CORNING glass
capacitor performs exactly like every other
CORNING glass capacitor. From day to
day, vear to year, performance is identical
because of total control in manufacturing
the dielectric. Materials and process are
foremost in producing a quality capacitor.
Corning uses optical quality glass in the
dielectric that lasts forever and fuses
aluminum foil plates and Dumet leads into
it. Because of the resulting monolithic
structure, very few materials are needed
— only important ones. Materials and proc-
esses going into all CORNING glass
capacitors are the same as those used on
our Minuteman capacitors.

Versatility — There are practically no appli-
cations which cannot be improved by using
a CORNING glass capacitor assuming size
and capacitance values are compatible.
Glass capacitors come close to being a
“perfect circuit symbaol".

Construction — Three elements: glass di-
electric and case, aluminum electrodes,
wire terminals. What can go wrong? No
radiation problems, no fungus, no storage
problems, no melting wax, no solder to
melt or crystallize, no seals to fail, no

96-hour salt spray and 1200 hours of mois-
ture resistance tests without failure or
degradation.

CORNING®™ TYO Capacitors are ideal for
printed circuit applications because of
their miniaturization and radial lead con-
figuration. Their design permits upright,
flush mounting on circuit boards. Standard
gold plated Dumet leads give reliable
soldering or welding, and are spaced sym-
metrically with the case on .1" grids for
fast installation on printed circuit boards.
The lower prices of CORNING TYO Ca-
pacitors now provide a glass capacitor at
comparable ceramic prices.

CORNING®* CYFR Capacitors give you
guaranteed reliability. They have contri-

problems with vacuum, no pressure prob-
lems, no metallizing to come loose, no
capacitance "jumps” — plates are “frozen”
in glass, no electrolyte to leak, nothing to
burn, nothing to dissolve.

Size and Weight — Glass capacitors are
the smallest and lightest available for the
job they do. This helps eliminate excess
baggage on critical systems.

Extremely Low Losses — Means higher
Q and narrower bandwidths in your filters
and tuned circuits. It also means you can
use this small capacitor to handle appre-
ciable RF currents. If you need low loss
circuits, you need CORNING capacitors.

Retracable TC — Capacitance is always
exactly where you expect it to be — ab-
solutely no hysteresis during temperature
cycling and every unit is identical in char-
acteristics.

Weldable Leads — Dumet type are stand-
ard. They can be soldered or welded. (That
simplifies purchasing.)

When to Use a Glass Capacitor

e When reliability is critical and replace-
ment of a failed part is neither possible
nor practicable.

e When stability is requisite, even in
severe environments.

e Where small size and light weight are
important.

e Where economy through worst-case de-
sign is sought.

e Where economy through type consoli-
dation is sought.

e Where economy through possible elim-
ination of trimming is sought.

e Where economy of maintenance is
sought.

e Where your customer’s satisfaction is
paramount.

buted, and continue to contribute to
marked improvement in MTBF in many
military and space programs such as Titan,
Surveyor, Syncom, Mariner, Apollo, and
Gemini. Over 64-million unit-hours from
lot acceptance tests over a five year period
for Minuteman have demonstrated the
reliability and reproducibility of the CYFR
capacitor from a process under control.

CORNING® CYR Capacitors are the es-
tablished reliability versions of our CYFM
and TYO/CYO series in accordance with
MIL-C-23269. They are built to the same
exacting standards of performance with
the added plus of an established reliability
rating. They are ideal for military programs
and industrial applications where compo-
nent failure cannot be tolerated.
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Performance curves for all Glass Capacitors
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Glass Capacitors

CYFM10, 15, 20, 30 (INDUSTRIAL)
CY10, 15, 20, 30 (QPL to MIL-C-11272)

APPLICATIONS

@ e B NIINTE
WA I_'ll-.|\\“ ULl .\\\‘_.ll\‘;‘_:c.’:
ELECTRONICS

These extremely stable glass capac-
itors, CORNING" style CYFM, meet
or exceed all requirements of MIL-C-

CY10

11272. With glass dielectric, fused
monolithic construction and true
glass-to-metal seals at the leads, they
have very low losses and are virtually
immune to severe environmental

siresses.

PERFORMANCE
CHARACTERISTICS

Tolerance — Available tolerances for
each value of capacitance are shown

i':?z'i:&f:",; !
4 122F-’;‘4'!

CY15

B

CY20

in the ordering information table. For
codes, refer to the Part Numbers
paragraph.

Temperature Coefficient — +140 £25
ppm/° C at 100 kHz. TC will track and
retrace to within =5 ppm. Capacitance
drift is less than 0.1% or 0.1 pF which-
ever is greater.

Voltage Coefficient — zero

Losses — Extremely low, and remain

relatively low at elevated tempera-
tures. Dissipation factor is less than

0.001 at 1.0 kHz and 25°C.

Life — After 2,000 hours at 125°C
with 150% of rated voltage applied,

capacitance change is less than 0.5%
or 0.5 pF whichever is greater.

Insulation Resistance — Greater than
100,000 megohms at 25°C; greater
than 10,000 megohms at 125°C.
Voltage/Temperature Ratings — Vol-
tage ratings are shown in the ordering
information table. The operating lem-
perature range is —55°C to +125°C
with no derating required.

Moisture Resistance — Exceeds all L

Dimensions — Inches (Millimeters)

Leads on @

e

7 A
(2&.%8}——.‘-— L ———

et
x

w T Lead Weight
requirements of MIL-C-11272 and Style Min — Max Min — Max Min — Max Dia (Grams)
MILESTR-202, Method 1100, Cyio 2969 —.3906  .1406—.2031 0469 —.1093 .02024AWG ..
Part Numbers — Basic part numbers (7.54 — 9.93) (3.58 — 5.186) (1.19— 2.?;; (652182 e : ;

: ol : 4219 — 6156 2844 — .2968 0625 — .15 : 4 ol
are shown in the orderm_g mformgtlon CY15 (1675 _1311) (594 — 7.54) (160 —396)  (51) 75—1.25
table. Add the appropriate suffix to oyso ©719—.7968 3750 — 4687 0938 — 1875 02522AWG , o0 400
i - el (17.07 —2024) (952 —11.91) (2.39 —4.78)  (.63) ' :
s_peflfy RisrEnce. _Suifrx code“s, 0 C_ cvao 7032—.8281  6719—.8281 0988 .1875 02522AWG .0 709
= *0.25pF, "D" = *0.5pF, "F" = (17.86—21.03) (17.07 —21.03) (239 —4.78)  (.63) ' :

*1%, “G" = £2%, “J" = 5%, "K"
+10%, "M" = £20%.

Note: Leads are solder coated Dumet.



Glass Capacitors

AU N UL NN=
ELECTRONICS
» PART NUMBERS AND ORDERING INFORMATION
Capacitance DC Capacitance DC
Value Military Type Corning Working Tolerances Value Military Type Corning Working Tolerances
(pF) Designation Part No. Voltage Available (pF) Designation Part No. Voltage Available
STANDARD VALUES CYFM-10 STANDARD VALUES CYFM-15
0.5 CY10COR5_=. CYFM10COR5_*_ 500 C 220 CY15C221.~. CYFM15C221 = 500 F,GJ.KM
1.0 CY10C010 . CYFM10CO10 500 C.D 240 CY15C241__ CYFM15C241__ 500 F,GJ.KM
1.5 CY10C1R5__ CYFM10CiR5__ 500 C,D 270  CY15C271_— CYFM15C271__ 500 F.GJ, KM
2.2 CY10C2R2_ CYFM10C2R2__ 500 CD 300 CY15C301_— CYFM15C301 500 F.GJ KM
2.7 CY10C2R7_— CYFM10C2R7__ 500 C.D 330 CY15C331__ CYFM15C331 __ 500 F.GJ,KM
3.0 CY10C030 _ CYFM10C030 500 C.D 360 CY15C361__ CYFM15C361__ 500 F.GJ.KM
3.3 CY10C3R3_ CYFM10C3R3_ 500 CD 390 CY15C391_ CYFM15C291 500 F,G,J,KM
3.6 CY10C3R6__ CYFM10C3R6__ 500 C,D 430 CY15C431__ CYFM15C431__ 500 F,GJ.KM
3.9 CY10C3R9__ CYFM10C3R9__ 500 C.D 470  CY15C471_ CYFM15C471__ 500 F.GJ.KM
43 CY10C4R3_ CYFM10C4R3_ 500 C.D 510 CY15C511_ CYFM15C511__ 500 F.GJ.KM
47 CY10C4R7_—_ CYFM10C4R7__ 500 CK 560 CY15C561_—_ CYFM15C561__ 300 F,GJ,KM
5.1 CY10C5R1_ CYFM10C5R1__ 500 C.J.K 620 CY15C621__ CYFM15C621__ 300 F,G.J,KM
5.6 CY10C5R6_ CYFM10C5R6__ 500 CUK 680 CY15C681__ CYFM15C681__ 300 F.GJKM
6.2 CY10C6R2_ CYFM10CBR2___ 500 C.J.K 750 CY15C751_ CYFM15C751 300 F.GJKM
6.8 CY10CB6R8_ CYFM10CBR8__ 500 C.J.K 820 CY15C821__ CYFM15C821 __ 300 F.GJKM
7.5 CY10C7R5— CYFMI1OC7R5_ 500 CJ.K 910 CY15C911__ CYFM15C911__ 300 F.GJKM
8.2 CY10C8R2_ CYFM10C8R2_ 500 CJ,K 1000 CY15C102_ CYFM15C102__ 300 F.GJ.KM
9.1 CY10C9R1— CYFM10C9R1__ 500 CJK 1100  CY15C112__ CYFM15C112__ 300 F.GJKM
}? g‘ﬁ 081 00 __ cvgmggmo == 500 CJ.KM 1200 CY15C122_ CYFM15C122__ 300 F.GJKM
Y10C110_ CY 10— 500 CJ,KM
12 CY10C120_ CYFM10C120 500 CJKM STANDARD VALUES CYFM-20
13 CY100130 —  OYFM10G130 — 500 GC.GJKM 560 CY20C561_-. CYFM20C561_- 500 F.G,J,KM
15 CY10C150 —  OYFM10C150 500 GGJKM 620 CY20C621__ CYFM20C621__ 500 F.GJKM
16 CY100160 —  OYFM100160 500 GGJKM 680 CY20C681__ CYFM20C681__ 500 F.GJKM
13 CY100180 —  OYFM100180 500 GGJKM 750 CY20C751__ CYFMZ20C751__ 500 F.GJKM
20 V106260 2 OYFMA00200 500 C.GJKM 820 CY20C821__ CYFM20C821__ 500 F,G.J.KM
52 CYA0C220.- OYEMI0Go20 500 G.G.JKM 910  CY20C911__ CYFM20C911__ 500 F,GJ,KM
54 CY100240 — CYFM100240 500 GGJUKM 1000 CY20C102_ CYFM20C102__ 500 F.GJ.KM
57 CY100970 _ GYEM10GS70 500 F.GJKM 1100 CY20C112__ CYFM20C112__ 500 F,G.J,K.M
30 CY100300 —  OYEM106300 500 F.GJKM 1200 CY20C122__ CYFM20Ci22__ 500 F,GJ,KM
33 CY100330 _  OYFM10Ga30 500 FGJKM 1300 CY20C132_ CYFM20C132__ 500 F.GJ.KM
36 CY{100860 — GYFM100360 500 F.GJKM 1500 CY20C152_ CYFM20C152__ 500 F.GJ.KM
39 CY100290 —_  CYFM100390 500  F.GJKM 1600  CY20C162_ CYFM20C162__ 500 F,GJ.KM
e 43 CY100430  CYEM10C430 500 FGJKM 1800 CY20C182_ CYFM20Ci182__ 500 F.G.J,K.M
! 47 CY100470 —  CYFM10G470 500 F.GUKM 2000 CY20C202_ CYFM20C202__ 500 F,G.J,K.M
51 CY10C510 _ CYFM10C510 — 500 F.G.J.KM 2200 - CY20C222 . CYEM20C222__ 500 FiG.d,KM
56 CY10C560 — CYFM100560 _ 500 F.G.J KM 2400 CY20C242__ CYFM20C242 500 F,G.JKM
& CY100620 —  OYFM100620 200 F.GUKM 2700 CY20C272_ CYFM20C272__ 500 F.GJ,K.M
68 CY100680 —  GYFM10GB80 500  F.GJKM 3000 CY20C302_ CYFM20C302__ 500 F.G,J,KM
75 CY10C750 — CYEM10C750 — 500 F.GJ.KM 8300 Cy20C832__ CYFM20C332__ 500 F.GJKM
85 CY100820 —  GOYFM100820 200 F.GUKM 3600 CY20C362_ CYFM20C362___ 300 F,GJKM
o1 CY100910 —  CYFM100910 500 F.GJKM 3900 CY20C392_ CYFM20C392___ 300 F.GJ,KM
100 CY100101 —  OYFM10G101 — 500 F.GJKM 4300 CY20C432_ CYFM20C432___ 300 F.GJ,KM
110 CY10C111 —  OYEM10G111 — 500  F.GJKM 4700 CY20C472__ CYFM20C472__ 300 F,G.JKM
120 CY100121 —  OYFM10G121 500 F.GJKM 5100 CY20C512_ CYFMZ20C612__ 300 F,GJ.KM
:33 g‘m OC18T < CYFm1OC131 = 500 F,GJ,KM STANDARD VALUES CYFM-30
S Y10G151 — CYFM10C151 . 500 F.GJ,KM 3600 CY30C362_* CYFM30C362_ 500 F,GJ.K.M
}gg g:}gg} g} — g;mgg}g} — ggg ﬁgjﬁm 3900 CY30C392__ CYFM30C392__ 500 F.GJ.KM
Lo ot e B SIS i 4300 CY30C432__ CYFM30C432__ 500 F.GJ.KM
s e e — Do ExluN 4700 CY30C472__ CYFM30C472__ 500 F,GJKM
=56 e e RS 5100 CY30C512__ CYFM30C512__ 500 F.GJ.KM
S5 e o Ste et 5600 CY30C562__ CYFMB30C562__ 500 F,GJ.K.M
=Ll el - G K, 6200 CY30C622_ CYFM30C622__ 500 F.G.J,KM
CY10C301 — CYFM10C301 _ 300 F.GJ.KM 6800 CYS0C682__ CYFM30C682__ 800 F.G.JKM
7500 CY30C752__ CYFM30C752___ 300 F,GJKM
8200 CY30C822_ CYFM30C822__ 300 F,GJKM
“Add letter for tolerance code above lines. 9100 CY30C912__  CYFM30C912__ 300 F.GJ KM
10000  CY30C103_ CYFMB30C103__ 300 F.GJ.KM
PART MARKING PART NUMBER EXPLANATION
CY 10 C 101 J
Glass | I_ Capacitance
CY10C g capacitor Tolerance
101 J (&) (see B)
Case size —J g : Capacitan
10, 15, 20, 30 Operating temperature range in g’a:clsaeé:i}Coded
CY — Glass Capacitor (—55°C to +125°C)
= 10 — Case Size A. Capacitance Code is expressed in pico-

C — Operating Temperature Range

101 — Capacitance, Coded in pF
J — Tolerance
CGW — Corning Glass Works

farads (pF). The first two digits represent
significant figures and the third digit spec-
ifies the number of zeros to follow; i.e. 101
indicates 100 pF. For fractional values
below 10pF, R = decimal point; i.e. 1R5

indicates 1.5 pF.

B. Tolerance Code:

C=x25pF F= 1% J== 5%
D=*50pF G==2% K= :£10%
M= =20%




Glass Capacitors COENING
TYO6, 07, 08 (INDUSTRIAL)
CY06, 07, 08 (QPL to MIL-C-11272)

APPLICATIONS

These precision miniature glass ca-
pacitors, CORNING" style TYO, meet :

or exceed all requirements of MIL-C- . H -
11272. Constructed of a fused mono-

lithic capacitive element in a rec-
tangular case with gold-plated radial
Dumet leads, this series permits high
packaging efficiency for printed cir-
cuit applications where extremely
stable, low-loss capacitors are
required.

PERFORMANCE CYO06 Cyo7 CY08
CHARACTERISTICS

Tolerance — Available tolerances are
“C'= £0.25pF, "D" = =0.5pF, “F" =
1%, "G = £2%,"J"' = £5%, "K'=
*10%, and "M" = *=20% as shown
in the ordering information table.

Standard tolerance for 5.1pF and y—| I"_
above is =5%, below 5.1pF the stand- _f

a
=
Y

ard tolerance is =0.25pF.

Temperature Coefficient — +140
+25 ppm/°C at 100 kHz. TC will track
and retrace to within =5 ppm. Capac-
itance drift is less than 0.1% or 0.1 pF,
whichever is greater.

A
— 1.250 J l ”
Voltage Coefficient — Zero. (31.75)

Min.
Losses — Exiremely low, and remain Y ] [ I]
relatively low at elevated tempera-
tures. Dissipation factor at 1 kHz and o l— 050" % 020"
25°C is less than 0.001 for values (1.27 =.51)
greater than 100 pF and less than
0.002 for values of 100 pF and below. |

(\ o

Life — After 2,000 hours at 125°C

with 150% of rated voltage applied, xl_eads A et
capacitance change is less than 0.5% within =.020" (%=.51)

or 0.5 pF:; dissipation factor is less
than 0.0025 for values above 100 pF
and less than 0.0045 for values of 100
pF and below; insulation resistance

Di ions — Inches (Millimeters
is greater than 100,000 megohms. imensions ( )

L w T s
Insulation Resistance — Greater than GCase +.005 +.010 +.005 +.020 Weight
100,000 megohms at 25°C; greater Size (£.13) (.25) (*.13) (=.51) (Grams)
than 10,000 megohms at 125°C. V08 300 500 115 500 |
- | .08 2.92 5.08 5 3
Voltage/Temperature Rating — 300 s (?’Sggl (?’30{,} (_1.,5’ [_200) oo
WVDC over the temperature range of (7.62) (7.62) (2.92) (s;gg} E %
o] o i i .500 .800 A15 : e |
—55°C to +125°C with no derating cyos 12.70) 7.62) (2.92) (10.16) T8

required.

Note: All leads are 24 AWG, .020 = .002 (.51 %+ .05) diameter. Leads are solderable and
weldable gold-plated Dumet, per MIL-STD-1276, Type D.



Glass Capacitors

PART NUMBERS AND ORDERING INFORMATION

Capacitance DC Capacitance . DC
Value Military Type Corning Working Tolerances Value Military Type Corning Working Tolerances
(pF) Designation Part No. Voitage Available (pF) Designation Part No. Voltage  Available
STANDARD VALUES CY06 STANDARD VALUES CY06
1.0 CYOBCO10 _*  TYOBCO10 *_ 300 C,D 91 CYDBC910 *  TYDBCO10 * 300 F.G.J KM
1.5 CYOBC1R5__ TYOBCIR5__ 300 C.D 100 CY06C101 . TYO0BC101 300 F.G.J.K,M
2.2 CYOBC2R2__ TYOBC2R2__ 300 C,D 110 CYOBC111 —  TYOBC111 300 F.GJ KM
2.7 CYOBC2R7 — TYODBC2R7 __ 300 C.D 120 CY06C121 — TYOBC121 300 F.GJ KM
3.0 CYO6C030 — TYOBCO030 300 c.D 130 CY0EC131 — TYOBC131 300 F.GJ KM
38 CYOBC3R3__ TYOBC3R3_ 300 c,D 150 CYOBC151 —  TYOBC151 — 300 F.G,J K.M
36 CYOBC3R6__. TYDBC3R6__ 300 c.D 160 CY0OBC161 — TYO6C161 — 300 F,.G.J,K.:M
3.9 CYOBC3R9— TYOBC3R9__ 300 C.D 180 CY06C181 — TYOBC181 300 F.G.J. KM
4.3 CYOBC4R3_ TYOBC4R3_ 300 c,D 200 CY06C201 —  TY06C201 300 F.G.J.K.M
4.7 CYOBC4R7— TYO6C4R7 300 C,K 220 CY0eC221 .  TY0BC221 300 F.G.J.K.M
5.1 CYOBCS5R1_—  TYOBCS5R1__ 300 CJ,K 240 CY06C241 _  TY0BC241 __ 300 F.G.J KM
5.6 CYOBC5R6_ TYOBC5R6__ 300 CJd.K 270 CYO06C271 —  TYDBC271 300 F.G.J. KM
6.2 CYOBCB6R2__ TYOBCER2__ 300 C.J.K 300 CY0BC301 . TYO0B8C301 300 F.G.J,K.M
6.8 CYOBCBRB__ TYOBCEBRE8 _ 300 CJ.K 330 CYOBC331 —  TYO6C331 300 F.G.J.K.M
7.5 CYOBC7R5__ TYOBC7R5___ 300 C.J.K 360 CY06C361 . TY06C361 300 F.G,J.K.M
8.2 CYOBCB8R2__. TYOBCBRZ__ 300 CJ.K 390 CY0OEC391 __  TY06C391 __ 300 F.G.J,K.M
9.1 CYOBC9R1— TYOBCOR1 __ 300 CJ.K 430 CYO0EC431 _  TYO06C431 300 F.G.J.K.M
10 CYOBC100 — TYOBC100 300 CJ.K.M 470 CY08C471 — TYOBC471 __ 300 F.G,J,K.M
11 CYOBC110 — TYO0BC110 — 300 CJ,K.M 510 CYOEEETI—  TYOBGHIT — 300 F.G,J,K.M
12 CY0BC120 __. TYDBC120 300 CJ.K.M 560 CYOBC561 —  TYOBCS61 300 F.G.J,KM
13 CYO6C180 — TYO6C130 300 C,GJ, KM
15 CYOBC150 — TYOBC150 300 C.G.J KM STANDARD VALUES CYO7
1 S R e 620  CYO7C621 *.  TYO7CE21-~ 300  F.GJ.KM
20 CY0BC200 _  TY06C200__ 300  C.GAJ.KM 989 eCbel e | Trorceat = SRS HCORE G oM
o5 CY06G220 TY06G220 300 CGIKM 750 CYOTCTE— TYORET7S1— 300 F.G.J, KM
= == e T 820 CY0o7C821 __ TYDO7C821 __ 300 F.G.J.K.M
24 CYOBC240 __  TYODBC240 __ 300 C.G.LKM »
57 CY0BC270 TYOBG270 300 F.GJ KM 910 CYO7Co11 —  TYO7C911 300 F.GJ KM
30 CY0BC300 __  TYOSC200 300 F:G:J:K.M 1000 CYorei1o2.— TYOTCIe2— 300 F.GJ KM
33 CY0BC330 . TYOBC330 300 F.G.J,K.M
36 CYOBC360 _ TYOBC360 — 300 F.G.JKM STANDARD VALUES CY08
39 CY06C390__ TYOBC390 300 F.G.J KM 1100 CYOBC112 = TY0OBC112 > 300 F.GJ KM
43 CY0BC430 . TYDBC430 __ 300 F.GJ KM 1200 CYQBC122 _  TYOoB8C122._ 300 F.G.J KM
47 CYOBC470 — TYODBC470 300 F.G.J. KM 1300 CY08C132___ Tyoscis2 300 F.GJ. KM
51 CY0BC510 —  TYODBC510 300 F.GJ.K.M 1500 CY0BGC152 . TY08CiIs2.___ 300 F.GJ. KM
56 CY06C560 — TYOBC560 300 F.GJ. KM 1600 CY0B8C162___  TYO08C1B62 300 F.G.J KM
62 CY0eCs20 . TY0OBC620 __ 300 F.GJ,K,M 1800 CYOBC182___ TYDBC182 300 F.GJ. KM
68 CYOBCB80 . TYDBCBBO __ 300 F.G.J.K.M 2000 CYQ8C202 ___ TYOBC202 300 F.G.J KM
75 CYOBC750 —  TYO6C750 300 F.GJ. KM 2200 CYOBG222 . Tyosc2e2 300 F.G.J.K.M
82 CY0B6C820 _ TY0DBC820 __ 300 F.G.J. KM 2400 CYODBC242 .  TY08C242 300 F.G.J KM
*Add letter for tolerance code above lines.
PART MARKING PART NUMBER EXPLANATION
cew CY 06 C 561 J
Glass | | Capacitance
CY06C Capacitor Tolerance
101J (See B)
Case Size Capacitance, Coded
06, 07, 08 Operating Temperature Range in pF (See A)
(—55°C to +125°C)
CGW — Corning Glass Works A. Capacitance Code is expressed in pico-
CY — Glass Capacitor farads (pF). The first two digits represent B. Tolerance Code:
06 — Case Size significant figures and the third digit spec- C=+56pF F==1 =1 5o
C — Operating Temperature Range !f19§ the number of zeros to follow; i.e. 561 D= :t.SOI:[‘)F G= :!:2?,2. K= 41 0;:
101 — Capacitance, Coded in pF mc_i_lcateg 560 pF. For values below 10 pF, M = +20%
£ R = decimal point: i.e. 1R5 indicates 1.5 pF.

J — Tolerance



Glass Capacitors

CYFR 10, 15, 20, 30 (HIGH RELIABILITY)

APPLICATIONS

CORNING® style CYFR high relia-
bility glass capacitors have failure
rates among the lowest available. Out-
standing stability, reliability and elec-
trical performance are provided by the
fused monolithic construction, which
is virtually immune to environmental
stresses. These capacitors meet or
exceed all requirements of Corning
specifications J-950 and J-951, which
combine the most exacting features
of many specifications and substan-
tially exceed most.

PERFORMANCE
CHARACTERISTICS

Tolerance — Available tolerances for
each value of capacitance are shown
in the Ordering Information table. For
codes, refer to the Part Numbers
paragraph.

Temperature Coefficient — +140 =25
ppm/°C at 100 kHz. TC will track and
retrace to within =5 ppm. Capacitance
drift is less than 0.1% or 0.1 pf, which-
ever is greater.

Voltage Coefficient — Zero.

Losses — Extremely low, and remain
relatively low at elevated tempera-
tures and high frequencies. Dissipa-

tion factor is less than 0.001 at 1 kHz 1532'55;]_* y
and 25°C. X Min : : i i

Life — After 2,000 hours at 125°C
with 150% of rated voltage applied,
capacitance change is less than 0.5%
or 0.5 pf, dissipation factor is less than
0.0015, and insulation resistance is
greater than 500,000 megohms.

Insulation Resistance — Greater than
500,000 megohms at 25°C; greater
than 10,000 megohms at 125°C.

CORNING
ELECTRONICS

CYFR10

| iy
PRS- T

CYFR15

Leads on ©

|

within £0.031"
’ : [Z.79) _-1
A o

j o

Dimensions — Inches (Millimeters) Lead
Voltage/Temperature F}atings — \{ol- L w T a _OMD{'_“,_OJ ) Waeight
tage ratings are shown in the ordering Style Min - Max Min — Max Min — Max 001 (—0.03) (Grams)
information table. The ciperatlng teron- ovFRio 2969 — 3906 1406 —.2081 0469 — 1093 02024 AWG . o
perature range is —55°C to +125°C (7.54 —9.93) (3.58 —5.186) (1.19—2.77)  (.81) : y
i f i 4219 — 5156  .2344 — 2968  .0625 — .1562 .020 24 AWG

with o/ aerating: reauined. CYFR1S  (1072—13.11) (594—754) (1.60—3.96) (.51) 5 dia®
Moisture Resistance — Exceeds all CYFR2o B8719—.7968 3750 — 4687 0938 — 1875 02522 AWG , .0 0
requirements of MIL-C-11272 and (17.07 — 20.24) (9.52 —11.91) (2.39 —4.78) (.63) ‘
OIS CYFRao 7032— 8281 6719 — 8281 0038 —.1875 02522 AWG .0 ;09
MIL-STD-202, Method 1086. (17.86—21.03) (17.07 —21.03) (239 —4.78) (.63) . &

10

Note: Leads are solderable and weldable Dumet.



| COBNING
Glass Capacitors COSIMING

™ PART NUMBERS AND ORDERING INFORMATION

Capacitance Corning DC Capacitance Corning DC
Value Part Working Tolerances Value Part Working Tolerances
(pF) Number Voltage Available (pF) Number Voltage Available
STANDARD VALUES CYFR10 STANDARD VALUES CYFR15, con’t.
0.5 CYFR10_2 0R5 %~ 500 © 240 CYFR15_2.241 2= 500 F.G.J
1.0 CYFR10_010 500 c 270 CYFR15__271__ 500 F.GJ
1.5 CYFR10_1R5__ 500 c 300 CYFR15__301__ 500 F.G.J
55 CYFR10_2R2__ 500 c.D 330 CYFR15__331__ 500 F.GJ
2.7 CYFR10_2R7__ 500 c 360 CYFR15__361__ 500 F.G.J
3.0 CYFR10__030 __ 500 c.D 390 CYFR15__391__ 500 F.G.J
33 CYFR10_3R3__ 500 c 430 CYFR15__431__ 500 F.G.J
3.6 CYFR10_3R6__ 500 c,D 470 CYFR15__471__ 500 F.GJ
3.9 CYFR10_3R9__ 500 C 510 CYFR15__511__ 500 F.GJ
43 CYFR10_4R3__ 500 c.D 560 CYFR15__561__ 300 F.G,J
4.7 CYFR10__4R7__ 500 (o 620 CYFR15__621__ 300 F.G,J
5.1 CYFR10_5R1__ 500 C 680 CYFR15__681__ 300 F.G.J
5.6 CYFR10_5R6__ 500 c 750 CYFR16__751__ 300 F.GJ
6.2 CYFR10_6R2__ 500 cJ 820 CYFR15__821__ 300 F.G,J
6.8 CYFR10_6R8__ 500 e 910 CYFR15__911__ 300 F,.G,J
7.5 CYFR10_7R5__ 500 (o] 1000 CYFR15__102__ 300 F.G,J
8.2 CYFR10_8R2__ 500 cJ 1100 CYFR15__112__ 300 F.G,J
9.1 CYFR10_—9R1 500 (o] 1200 CYFR15__122__ 300 F.GJ
10 CYFR10__100 500 cJ
11 CYFR10__110 500 (ei]] STANDARD VALUES CYFR20
12 CYFR10__120 500 c.J 560 CYFR20_*_561 2% 500 F.G.J
13 CYFR10—130 — 500 G.J 620 CYFR20__621__ 500 F.GJ
15 CYFR10__150 — 500 G.J 680 CYFR20__681__ 500 F.GJ
16 CYFR10__160 500 G.J 750 CYFR20__751__ 500 F.G,J
18 CYFR10_180 500 G.J 820 CYFR20__821__ 500 F.G,J
20 CYFR10__200 500 G.J 910 CYFR20__911__ 500 F.GJ
22 CYFR10__220 500 GJ 1000 CYFR20__102__ 500 F.GJ
24 CYFR10__240 500 G.J 1100 CYFR20__112__ 500 F.GJ
27 CYFR10__270 600 F.G.J 1200 CYFR20__122__ 500 F.GJ
30 CYFR10__300 500 F.GJ 1300 CYFR20__132__ 500 F.GJ
33 CYFR10__330 500 F.GJ 1500 CYFR20__152__ 500 F,.GJ
- 36 CYFR10__360 500 F.G.J 1600 CYFR20__162__ 500 F.G,J
" 39 CYFR10_—_390 500 F.G.J 1800 CYFR20__182_ 500 F.G.J
43 CYFR10__430 500 F.G.J 2000 CYFR20__202__ 500 F.GJ
47 CYFR10__470 500 F.G.J 2200 CYFR20__222___ 500 F.G.J
51 CYFR10__510 500 F.GJ 2400 CYFR20__242___ 500 F.G.J
56 CYFR10__560 — 500 F.G.J 2700 CYFR20__272__ 500 F.GJ
62 CYFR10—620 500 F.GJ 3000 CYFR20__302__ 500 F.GJ
68 CYFR10__680 500 F.GJ 3300 CYFR20__332__ 500 F.GJ
3 OYERI0_750 300 F.GJ 3600 CYFR20__362__ 300 'F.GJ
82 CYFR10__820 500 F.G.J 3900 CYFR20__392__ 300 F.GJ
91 CYFR10__910 — 500 F.G.J 4300 CYFR20__432__ 300 F,G.J
100 CYFR10__101 500 F.GJ 4700 CYFR20__472__ 300 F .G
110 CYFR10__111 500 F.G.J 5100 CYFR20 512 300 Eal
120 CYFR10__121 500 F.GJ b
130 CYERIe— 181 500 F.G.J STANDARD VALUES CYFR30
i e — ond By 3600 CYFR30.> 3622 500 F.O
180 CYFR10__181 300 F.GJ 3900 CYFR30__392__ Lo F.GJ
200 CYFR10__201 300 F.GJ o0 SYERD s 2n e
520 CYFR10 221 300 FGo 4700 CYFR30__472___ 500 F.G,J
240 CYFR10__241 300 F.G 5100 CYFR30__512__ 500 F.G.J
— 2l 5600 CYFR30__562__ 500 F.G.J
6200 CYFR30__622__ 500 F.G.J
STANDARD VALUES CYFR15 6800 CYFR30__682__ 200 FG.
160 CYFR15_%.161 == 500 F.G.J 7500 CYFR30__752__ 300 F.G.J
180 CYFR15__181 __ 500 F.GJ 8200 CYFR30__822___ 300 F.G.J
200 CYFR15__201 __ 500 F.G.J 9100 CYFR30__912__ 300 F.GJ
220 CYFR15__221 __ 500 F.G.J 10000 CYFR30__108__ 300 F.G,J
*Add S or G for lead finish **Add letter for tolerance code
PART MARKING PART NUMBER EXPLANATION
CYFR 10 G 101 J4 A Lest Level
= J-950 Specification
7544 ; High Reliability | I t Mo designator = J-951 Specification
101J 8 Glass Capacitor Capacitance Tolerance (See B)
Case Size Capacitance, Coded in pF (See A)
10,715, 20,30 A. Capacitance Code is expressed
- 75 — Year Lead Finish in picofarads (pF). The first two
44 — Lot Code S = Solder Coated Dumet digits represent significant figures
; - G = Gold Plated Dumet and the third digit specifies the B.Tolerance Code:
101 — Capacitance, Coded in pF (50 pinch minimum) number of zeros to follow; i.e. 561 ¢ = =+ 25pF
Ji— Tolerance indicates 560 pF. For fractional p= =+ s50pF G= = 2%
CGW — Corning Glass Works values below 10pF, R = decimal = g J=* 5%

point; i.e. 1R5 indicates 1.5 pF.

11



Glass Capacitors ' COBNING

ELECTRONICS

CYR10, 15, 20, 30, 51, 52, 53 (ESTABLISHED RELIABILITY)
M23269/01, 02, 03, 04, 10 (QPL TO MIL-C-23269)
FAILURE RATE LEVELS L, M, AND S

APPLICATIONS

These precision glass-dielectric ca-
‘pacitors are QPL to Established Re-
liability specification MIL-C-232609.
Fused monolithic construction pro-
vides excellent electrical perform-
ance, environmental immunity, stabil-
ityand retraceability. These capacitors
are available in both axial and radial
configurations.

PERFORMANCE
CHARACTERISTICS

Temperature Coefficient — +140
+25 ppm/°C from —55°C to +125°C,
TC of all units will track and retrace
to within =5 ppm.
Life — At rated conditions (100%
rated voltage, 125°C), capacitance
change is less than:

+0.5% after 2,000 hours

+2.0% after 30,000 hours
At accelerated conditions (150%
rated voltage, 125°C), capacitance
change is less than:

+0.5% after 2,000 hours

+2.0% after 6,000 hours
Insulation Resistance — A minimum
of 100,000 megohms at 25°C and
10,000 megohms at 125°C.

Voltage/Temperature Ratings — Volt-
age ratings are shown in the part
number tables. The operating tem-
perature range is —55°C to +125°C.

1.125"
128.58)
L e e s —FI T |-4— 1 pEQ"
g i (31.75)
Dimensions — Inches (Millimeters) Min
Lead Dia. - — S
: +.004 (+0.1) 2 5 -
‘;;‘;‘:2 1 w T —.001(—0.03) Dimensions — Inches (Millimeters)
: L w T leadDia. S
344+ 047  172% 031  .078% 031 020 Case  *.005 £.010 +£.005  *.002  *.020
CYR10 (g74+119) (437% .79) (1.98 = .79) (51) Size  (£.13) (*£.25) (*£.13) (£.051) (+.51)
: 469 * 047 266 + .031 109 £ .047 .020 cyrs1 300 .200 115 .020 200
CYRIS (11.91 = 1.19) (.76 = .79) (2.77 £ 1.19) (.51) (7.62) (5.08) (2.92) (.51) (5.08)
Rog 734 * 062 422 £ 047 141 %= 047 .025 cyRsz 300 300 118 .020 .200
ox (18.64 = 1.57) (10.72 % 1.19) (3.58 * 1.19) (.63) (7.62) (7.62) (2.92) (.51) (5.08)
s 766K 062 .750 = .078 41 = 047 .025 cyrsa 590 .300 118 .020 400
CYR30 1946+ 1.57) (19.05 = 1.98) (3.58 = 1.19) (.63) ¥ (12.70) (7.62) (2.92) (.51) (10.18)
NOTE: All leads are solder coated, copper-clad nickel-rion. NOTE: All leads are copper-clad nickel-iron, in accordance
with MIL-STD-1276 TYPE D.
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Glass Capacitors

ELECTF!ONICS
PART NUMBERS AND ORDERING INFORMATION (AXIAL LEAD)
P Value Part Number* Value Part Number* Value Part Number*
' (pF) Capacitance Tolerance (pF) Capacitance Tolerance (pF) Capacitance Tolerance
STYLE CYR10 M23269/01— STYLE CYR10 M23269/01- (cont'd.) STYLE CYR20 M23269/03-
500 Volts *.25pF =.5p +£5% 500 Volts *1% +2% *5% 500 Volis *1% =2% 5%
15 —~* 001 - = 68 Forg), Sosn  Xosi 560 2001 2002 003
1.0 (e — — 75 _dpgor _LoRa . 084 620 —Bud- THORERENE 006
1.5 — 003 —_ - 82 __085 __086 __087 680 — 0O QBB 009
2.2 — 004 X005 — 91 __ 088 __08B2 __090 750 030 01 E=pi2
2.7 —_006 _ - 100 —091 _092 __093 820 o iz 0o 1 e S0
3.0 — 07 008 — 110 094 __095 __ 096 910 016 O T 08
3.3 —-009 — — 120 - 097 098 . 099 1000 —O19r 020 —edaiek|
3.6 ——gk oy T qof | — 130 L ele i RaE _ 102 1100 —a022" __ 023 Bt
3.9 Ai(oh e —_ - 150 A A S 1200 —O2aE 0PGRS 02T,
43 Sofg ——0t4 - 160 — 106 107 __108 1300 o028 =099 =030
4.7 —=015 — — 180 g e G g 1500 —031 —_032 =033
5.1 __016 = - 200 = o RN A VT 1600 __034. 035 ._036
5.6 ~—OTT - 2018 300 Volts 1800 —037 038 __0839
6.2 __019 — | sp) 220 SEPss =g i 2000 0407 041 1042
6.8 — Tapg) = e 240 e S R S e 2200 043 044 __045
7.5 023 = e 270 5 i S o Ry 2400 —046 __047 __048
8.2 =05 = =006 300 e e R e S 2700 — 049 __050 __051
9.1 =y - — 028 3000 0527 053 I 054
10 — 029 - =080 STYLE CYR15 M23269/02- 3300 =055 EEEOBBNIT=057;
11 Wi - oao 500 Volts  £1% 2% +5% 300 Volts 5
e e 220 100t too2 *gog 3500 osr o2 o
240 —004 005 006 =" == (e
1% 29 + 59, 570 007 aoa 009 4300 — 064 — 065 — 066
, 7 = T — 4700 — BT = LO0BB 122069
13 — 035 =036 300 1 bl SR | —— 052
5100 —uapdoyl ieclelnl | R e
759 — — Q37 —038 330 =rDan ek s ] STYLE CYR30 M23269/04-
16 — — 039 040 360 1016 O OB 500 Volt 19 + 29, +59
18 T W (. 390 L¥igyg SNaoo . SGo] O
20 — — 043 __044 430 o tleteielit S g e fo I Bl p e | 3600 SHO0N 22020 =08
22 - — 045 __046 470 eile el Sl el g 3900 — O L ROHSIRREGRE
24 - =—04% 048 510 =08 INORY. ST OR0 4300 —007 _008 __009
27 2+ 049 __050 __051 300 Voits 4700 —010: B PO,
30 SEORENSE053 054 560 081 =320 D33 5100 —e13° =014 L iD16
33 OO O 56 57 620 —— 034 = ngs i 038 5600 —QB: el S8
26 —.058 __059 __.0860 680 S aalelt s ko E e S 6200 —019) —020 021
39 — 061 — 062 — 083 750 —040 _041 —042 300 Volts
43 —064 __065 __066 820 —043) 044 045 6800 022t o gpss S a6
47 — 087 __068 __069 910 el (O BN (i R AR 7500 — 025" h2g - F ipay
- 51 —:070 =07 =072 1000 — 049 —050 — 051 8200 —028 — 029 s ]o}
56 0TS ——07Td  —075 1100 Sa LAy s R | 9100 SElehi A pletel | iulgiclat
62 —OFeiSs 0T 0TS 1200 —.055: _0568 __057 10000 —084: —035 =036

PART NUMBERS AND ORDERING INFORMATION (RADIAL LEAD)

Value Part Number* Value Part Number* Value Part Number*
(pF) Capacitance Tolerance (pF) Capacitance Tolerance (pF) Capacitance Tolerance
STYLE CYR51 M23269/10- STYLE CYR51 M23269/10- STYLE CYR51 M23269/10- (cont'd.)
300 Volts =+=.25pF *£2% +5% 300 Volts 1% +29 + 5% 300 Volts 1% +29% 5%
1 = 001 — = " 300 SR _* 128 —* 129
1.5 __oo2 = = 27 2052 2053 X054 330 — 130 _ 131 132
25 T = = 30 __055 __056 __057 360 I v RS
27 004 il I 33 =058 T insn — 060 390 — 136 — bty — 138
30 005 7k = 36 061 __ose2 __0B3 430 =139 0 A0 — 141
a3 006 W T ag 064 065 __068 470 —142 — 143 — 144
26 ~ oo7 = - 43 067 068 __ 069 510 —145 — 146 — 147
E 560 — 48 — 149 —1-50
3.9 — 008 —_ — 47 — 070 EOT —aye
4.3 — 009 - — 51 = iedrie) L st R D el STYLE CYR52 M23269/10-
4.7 —010 - — 56 5076 L =07y L E078 300 Volts  =1% +2% +5%
5.1 — O — 012 62 =079 =SB0 — 081 620 2201 cuicte{ole 2203
5.6 —013 — — 014 68 - 0B2 _ D8R _ 084 680 P LSRR e S 06
L o R s e s A
7.5 =019 Lo 0920 g? :gg? _ggg _ggg 910 213 214 215
B2 021 = — 022 = ! 1000 =2 P e——218
a1 — o023 - — o024 100 — 094 — 095 — 096
10 025 o 026 110 —Q9F 098 099 STYLE EYRSS M2+3269!1 0-
1 T 5oy = = 120 00 101 00 300 Volts 1% reatrds *+ 59
12 ___029 = __ 030 130 —183 104 =105 1100 —% 301 -2 302 %303
i3 031 * 082 _ 033 150 __ 106 __107 __108 1200 ~——304 305 F——308
15 T e T 160 00 D) ey 1800 —307 1308 309
16 =037 oS’ a0 e == el =il e 1800 ats mapnEa:
18 Fhio  WiGEy  TEoqs 200 —115 116 __117 18000 _ 816 _ 817 _ 318
20 — 043 __044 __045 220 —118 119 __120 2000 —3xg  Eang hasigoy
22 = pde o4 048 240 R e —abelell e r e 2200 Saas | REasEs | RS,
. 24 — 042 —050 — 051 270 —124 125 — 08 2400 —325 — 326 — 327
*Add first digit to indicate failure rate, as follows:
Examples: Failure Rate (90% Confidence)
M23269/01-3007 M23269/10-2053 2 — L 2%/1000 Hours
CYR10 3pF = .25pF CYRS51 27pF £2% 3— M 1%/1000 Hours
M Failure Rate L Failure Rate 7 —8 .001%/1000 Hours. NOTE: Available only in CYR10-30 styles with 100 wvdc rating.
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Glass Capacitors

PART MIARKING —CYR10

JCYSA
OR5JM

J—dJan Trademark OR5—Capacitance code—

PART NUMBER EXPLANATION FOR CYR10-30

C—Capacitor ORS5 =0.5pF
Y—Glass Dielectric  J—Capacitance tolerance—
5— Last digit of year J=*£5%

A—4 week lot code M—Failure level

M23269 / 01 —

=

Military specification

2 001

[Capacitance in (pF) and

PART MARKING —CYR15-30

established reliability capacitance tolerance — (see M23269J
glass capacitor part number section) 02— 2126
Case size Failure rate CGW 75A
01 — CYR10 2 = L level 2%/1000 hrs.
02 — CYR15 3 = M level 1%/1000 hrs. I\.'|'2.‘3’2651---I'\-ﬂllit‘ag‘y'r specification gstablished
03 — CYR20 7 = S level .001%/1000 hrs. T L R i s
04 — CYR30 (100 volt rating only) 02—Case size (CYR15)

2—Failure rate [L level)
126 —Dash Number—(capacitance in pF and
capacitance tolerance
CGW—Corning Glass Works
T5—Year
A—Lot Code

PART NUMBER EXPLANATION FOR CYR51-53 PART MARKING

14

M23269 J
M23269 10 — 2 001 STYLE
' ; 10-2001 CYRS51,
' ‘ CGW 75A| 5253
Military specifications Capacitance value coded in

established reliability

glass capacitor

7

accordance with MIL-C-23269 —
{see Part Number section)

1] ]

M23269 — Military specification
established reliability
glass capacitor

J — Jan

Slash sheet : 10 — Case size
for case sizes Failure rate 2 — Failure rate (L level)
CYR51 2 = L level, 2%/1000 hrs. 001 — Capacitance, coded in (pF)
CYR52 8 = M level, 1%/1000 hrs. and capacitance tolerance
CYR53 CGW — Corning Glass Works
75 — Year
A — Lot Code

Cross-Reference Information

MIL-C-23269 MIL-C-11272
Style Style
CYR10 CY10
CYR15 CY15
CYR20 CY20
CYR30 CY30
CYR51 CY06
CYR52 CY07
CYR53 CY08



Ceramic/GLASS-K™

Capacitors

Introduction

CORNING™ Monolithic Capacitors
for All Applications:

Monolithic capacitors have been expe-
riencing a tremendous increase in usage
in the last several years. Originally devel-
oped for high reliability aerospace and
government programs, this space age
technology is now economically feasible
for general industry usage. The inherent
reliability and volumetric efficiency of this
capacitor type is now proving itself in high
volume industrial and commercial products
as it did in military and space applications.

Highest Quality Construction:

a. Chip
Monolithic construction gives CORNING
Ceramic and Glass-K Capacitors all the
advantages of their state-of-the-art de-
sign. Alternate layers of conductor and

INDUSTRIAL
CERAMIC CAPACITOR PART
NUMBERING SYSTEM

dielectric are fused into a solid mono-
lithic chip assuring reliability and vol-
umetric efficiency.

b. Lead Attach
A unique, tightly controlled, highly au-
tomated lead attach process results in a
reliable bonding of leads to the capacitor
chip. Axial lead configurations for high
volume automatic insertion applications
are available.

c. Coating
Silicone and epoxy coatings are tailored
to specific product needs and styles to
complete the leaded monolithic capac-
itor. Our spin-seal axial capacitor coat-
ing process represents advancement in
the state-of-the-art necessary to provide
both quality and high volume production.

All industrial ceramic capacitor numbers
will consist of a 16-character code. The
significance of the individual characters
in the code is shown in the Character Key.
{Does not apply to GLASS-K products.)

W

ELECTRONICS

Dielectrics:

Ceramic dielectrics are available in two
standard EIA characteristics. Corning’s
long experience with manufacturing high
volume components assures a quality
product and dependable service.

Glass-K is a proprietary material especially
formulated to give a high dielectric con-
stant with the inherent stability of glass.
Corning’s leadership in glass technology
assures performance and reliability.

cC| A M O | 2

z 5 u 1 0 3

1 2 3 4 5

6 7 8 -9 10541

Lead and Case
Configuration

Standard Case Size
and Options such as,
Lead Diameter,
Spacing, Crimp

Temperature Capacitance

Characteristic

CHARACTER KEY — (Based on standard EIA part numbering system)

1. Always “C" (for Corning Ceramic Capac-

6. Low Temperature Limit, °C

1200+ 13 £ S gL R I6

Failure Rate

Rated Voltage

Tolerance

12. Tolerance Designator

itor) Symbol Low Temp. Limit, °C C= =.25pF
z +10 D = %.5pF
7 F= £1%
2. Lead Configuration ;" gg RE
ot el 3 J= 59
R — Radial 7. High Temperature Limit, °C K= £10%
€ — Chip Symbol High Temp. Limit, °C M= £20%
2 +45 Z = +80, —20%
3. Case Configuration 4 Igg
MY — 5 ; | !
oNoled, 6 108 13, 14 & 15. Voltage Rating — Vdc
LT e o L i i +125 200 = 200 Vdc
u Uncased (un-insulated) 100 = 100 Vdc
8. Symbol % TC Symbol %6 TC 050 = 50 Vdc
4 & 5. Standard leads and spacing indicated A +1.0 P £10.0 025 = 25 Vdc
by character 4 = “0". Other digits would B *£3.5 R =150
indicate listed options such as lead size, c ==le e S *220 A
spacing, crimp. Character 5 indicates the D +3.3 T +22, —33 16. Failure Rate
case size. E +4.7 U +22, —56 A = Not Applicable
- P £7.5 \ +22, —82 L = 2% per 1,000 hours
; } M = 1% per 1,000 hours
9. 10 & 11. Capacitance in Picofarads. P = 0.1% per 1,000 hours
9 = 1st significant figure. 10 = 2nd significant figure. R = .01% per 1-,000_ hours
11 = Multiplier (number of zeros). 8 = .001% per 1,000 hours
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GLASS-K™ Capacitors CORNING

E'LEOTFIONIOS

GLASS-K CAPACITOR PERFORMANCE CURVES

% Capacitance Change vs. Temperature

(o] /" /——_—_H\"\
i [P

10

/ Char. V \
20 _ - ! —
80— . 1] e

1=
@
o
8
|
o P
2 40
[1+}
=
8
£ 9 — 'x
il ] Char T
E -5 .---—"""—-—’/ \:"""‘5— \
=% Char. U~
8 10 4. ——e - o - \
#T =
-15
4 50 25 0 Lio 25 50 75 igg 100 125
Temperature — °C
i Impedance vs. Frequency
Resonant Frequency vs. Capacitance i i i el .
100 = ' =
5 "“--..\ E = b & ! e 1]
— ‘\
I £ 3 Vi
s sl S 'k X e
' - | N
= \-.. - 8 i I A \\ LA~
%10 & \‘ N ///
S I ‘§ ol N\ // /| |
E‘ 1 _ E . 1)(_ 7
s Total lead length =.125 inch 1 E FE A y a
T \ f \;_ / 1 l 1 e II:}'I":'-“
| oL e DOV VLA UL
1,000 10,000 100,000 ol 10 i 1000
Capacitance — pF Frequency — MHz
Applied rms voltage at 1 kHz Applied dc voltage
% Capacitance Change vs. ac Voltage % Capacitance Change vs. dc Voltage
£ £ '8
3 8 =
8. 120 2 0 Char. T&U
| Char. V |
o //- o
(=] o
= / (S N
@ +10 @ -5
= L =
'0 / = \har.\f
3 / | |Char. U &
E‘ 0 Char. T 310
E E Measurements taken at 1 kHz
2 =3 with 2 Vac rms
3] 3 | | |
5 10 15 20 25 30 0 10 20 30 40 50 60
Volis ac rms Volts dc

16



9

Ceramic Capacitors

CERAMIC CAPACITOR PERFORMANCE CURVES

X7R TEMPERATURE CHARACTERISTIC

w
a
5 12
(6] /
3 4
N
Z =
= —4
-
& 12
(3}
T T T oS Ty +65 +85 +105 +125
TEMPERATURE (°C)
5 X7R AXIAL MOLDED
st:.‘\
g 2
5 s
w 4 3.2
E 3 k|
S 2 :
e \ /
o1 . /|
u ra
c .8 -
© 5 LY y
T g LY
8_.4’—0,1 WF. //
£ 3 COMBINED LEAD
= | [ENGTH=02 IN. N P4
2
; T
NA
7
A 2 3456810 2 3 456 810 20 3040 6080

Frequency — MHz
X7R AXIAL CONFORMALLY COATED “SPIN-SEAL”

Y
5 i

5
Vi
N Vi

N W huo oo
L1

=
=

00 O .
D O
1
H"""-.

b

- 0.1 pF.
.03 - COMBINE
LENGTH

Impggance in Ohms

llo

m
Zr
D

o
o

o
=

o

2 3456810 2 3456 810
Frequency — MHz

20 3040 B0 80

+10

CORNING
ELECTRONICS

Z5U TEMPERATURE CHARACTERISTIC

% CAPACITANCE CHANGE

-

—15 45 425 +45
TEMPERATURE (°C)

Z5U AXIAL MOLDED

—86 =835 +65 485

R WA oo

1

Impedance in Ohms

- 0.1 #F. T f 5
- COMBINE 4

m
>
Zo

L
LENGTH = 0.2 |

N oW ho o

A

A

Z5

2 3456810 2 3 456 810 20 3040 6080

Frequency — MHz

10

=

< 7

N 4

RN W Ao o

N\ #

1
Bad

Impedance in Ohms

- COMBINED LEAD

0.1 uF / 1]

U AXIAL CONFORMALLY COATED “SPIN-SEAL"

LENGTH =

Moo o=

=,

i1

2 3456810 2 3 456 810
Frequency — MHz

20 3040 60 80
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GLASS-K™
Capacitors

CYKO1, 02 (INDUSTRIAL)

CORNING
ELECTRONICS

CK31, 32 (QPL to MIL-C-11015/25)

APPLICATIONS

These miniature multilayer ceramic
capacitors, CORNING® style CYKO1
and CYKO02, meet or exceed all re-
quirements of MIL-C-11015/25. High
volumetric efficiency and reliable
performance result from the special
GLASS-K™ dielectric, which is fused
into a compact monolithic structure,
sized for automatic insertion. Avail-
able in three different stability charac-
teristics, these capacitors are suitable
for both military and commercial ap-
plications in miniature circuitry.

PERFORMANCE
CHARACTERISTICS

Tolerance — *20% and =10% in
characteristics “U" and “V", and =10%
and £ 5% in characteristic "T".

Stability Characteristics — Available
as follows:

T-TC:+2,-10%; TVC: +2,-10%
U-TC:+2,-15%; TVC: +2,-15%
V-TC: +20,-45%; TVC: +20, - 50%

Dissipation Factor:
T:<1.0%
B ey o 5 5
V: <3.0%

Life — Meets or exceeds requirements
of MIL-C-11015. At 200% of rated vol-
tage, 125°C, the capacitance change
for each stability characteristic is as
follows:

T:<2%

U: <5%

V: <20%

Insulation Resistance — 100,000
megohms or 1,000 megohm-micro-
farads, whichever is less.

Voltage/Temperature Ratings —
Rated voltage is 50 Vdc. The opera-
ting temperature range is —55°C to
+125°C.

Moisture Resistance — Meets or ex-
ceeds requirements of MIL-C-11015
and MIL-STD-202, Method 106. The
capacitance change is less than 2%
for stability characteristics T and U,
and less than 5% for characteristic V.

CK31

CK32

s

Dimensions — Inches (Millimeters)

' 1.250"
|-<—L—>|-<—{3|;IA .;5)—4

Lead Dia.
Case L D +.004 (.10) Weight
Size Max Max —.001 (.03) (Grams)
.250 .100 .016
Seal 635)  (2.54) (41) ¥
.250 140 .016
Gr0e (6.35) (3.56) (41) <

Note: Leads are gold-plated, solderable and weldable Dumet per

MIL-STD-1276, Type D.

Quick Selection Guide

Style Stability
Capacilance — pF CK Char.

270 — 10,000 31 i
31 U
12,000 — 20,000 39 T
- 31 V
22,000 — 39,000 32 U
47,000 — 51,000 31 V
56,000 — 100,000 32 V




GLASS-K™
_ Capacitors

PART NUMBERS AND ORDERING INFORMATION

—

GORNING
ELECTRONICS

Capacitance Military DC Capacitance Military DC
Value Corning Type Working Tolerances Value Corning Type Working Tolerances
(pF) Part No. Designation Voltage Available (pF) Part No. Designation Voltage Available
STANDARD VALUES CK31 STANDARD VALUES CK31 (Con't.)
270 CYKO1BT271 -~ CK31BT271_- 50 J, K 22000 CYKO1BV223 . CK31BV223_% 50 K,M
830  CYKO1BT331__ CK31BT331__ 50 J. K 27000  CYKO1BV273__ CK31BV273_. 50 K,M
£ SUE D LB TeYl = 000100l {00 diiks 33000  CYKO1BV333_ CK31BV333_ 50 K.M ;
gl ===
LA PO, gl o0 AL 39000 CYKO1BV393_ CK31BV393_ 50 K.M
560 CYKO1BT561 — CK31BT561 — 50 J, K 5 v i
680 CYKO1BT681__ CK31BTEB1__ 50 J K 47000 CYKD1BV473__ CK31BV473__ 5 K,
850  CYKOIBTS821_ CKI1BTS21__ 'S0 I K 51000  CYKO1BVS13_ CK31BVS13_ 50 KM
1000 CYKO1BT102__ CK31BT102__ 50 J, K
1200 CYKO1BT122__ CK31BT122__ 50 Jy K STANDARD VALUES CK32
1500 CYKO1BT152— CK31BT152__ 50 Ji K
1800 CYKO1BT182__ CK31BT182__ 50 e 12000 CYKODZ2BT123-. CK32BT123_ 50 A
2200 CYKO1BT222_ CK31BT222__ 50 J; K 15000 CYKO2BT153__ CK32BT153__ 50 U
2700 CYKO1BT272 _— CK31BT272__ 50 J, K 18000 CYKO2BT183__ CK32BT183__ 50 J, K
3300  CYKO1BT332__ CK31BT332__ 50 J. K 20000 CYKO2BT203_ CK82BT203__ 50 J, K
3900 CYKO1BT392_ CK31BT392__ 50 Jonk
4700 CYKO1BT472__ CK31BT472__ 50 J, K 55000 ROSBUDAE caandn 7 -
PN 5600  CYKO1BTS562__ CK31BT562_ 50 J, K S = GipEbuogs - ueal i
6800  CYKO1BT682__ CK31BT682__ 50 J K 27000  CYKO2BU273__ CK32BU273__ 50 K.M
8200 CYKO1BT822__ CK31BT822_ 50 J, K 33000 CYKO2BUS33 . CK382BU333__ 50 K.M
10000 CYKO1BT103_— CK31BT103__ 50 J, K 39000 CYKOZBU393_ CK32BUS393__ 50 K,M
12000  CYKO1BU123_* CK31BU128.~ 50 K.M PRI = CVE0PPN00 L CRA2A 00— SIEC KM
15000  CYKO1BU153_— CK31BU153__ 50 K, M 68000  CYKO2BV683__ CK32BV6B3_ 50 K.M
18000 CYKO1BU183__ CK31BU183__ 50 K.M 82000 CYKO2BV823__ CK32BVB823___ 50 K,M
20000 CYKO1BU203_ CK31BU203__ 50 K.M 100000 CYKO2BV104__ CK32BV104___ 50 K.M
" *Add Letter for Tolerance Code above line: J = £5%, K= =10%, M = =20%
PART MARKING PART NUMBER EXPLANATION
2ok CK 31 B T 103 K
103K ‘
7544
Style gase Operating Stability Capacitance
il : ize Temperature Characteristic Tolerance
CGW — Corning Glass Works Zin | e SE RO A J = 5% (T char. only)
CK — Sty!e i 32 (—55to +125°C) U= +2% —15% = £10%
3; — gase S‘|ze - V = +20% —45% M = £20%
- per'a'tmg emper:fttu're Range Capacitance Code expressed in picofarads (pF).
-~ T — Stability Characteristic The first two digits represent significant figures and

103 — Capacitance, Coded in pF
K. — Tolerance
7544 — Date and Lot Code

the third digit specifies the number of zeros to
follow; i.e. 103 indicates 10,000 pF.
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Ceramic Capacitors

CK12, 13, 14 (QPL to MIL-C-11015/20)

APPLICATIONS

These miniature multilayer ceramic
capacitors are QPL to MIL-C-11015/
20. The exclusive dielectric provides
high volumetric efficiency and supe-
rior reliability. The monolithic units
are molded into rugged flame-
retardant cases, ideally suited for
automatic insertion.

PERFORMANCE
CHARACTERISTICS

Tolerance — £20% and *=10%.

Stability Characteristics — Available
as follows:

X —TC:£15%; TVC:+15, —25%
R—TC:+=15%; TVC:+15 —40%

Dissipation Factor — 2.5% maximum
@1 kHz.

Life — Meets or exceeds require-
ments of MIL-C-11015, 200% of rated
voltage, 125°C, for 2,000 hours.

Insulation Resistance — 100,000
megohms or 1,000 megohm-micro-
farads.

Voltage/Temperature Ratings — Voli-
age ratings are shown in the decade
table. The operating temperature
range is —55°C to +125°C.

Moisture Resistance — Meets or ex-
ceeds requirements of MIL-C-11015
and MIL-STD-202, Method 106.
Dielectric Withstanding Voltage —
250% of rated dc voltage.

Part Numbers — Part numbers are
shown in the ordering information
table. Use suffix “M" for =20% tol-
erance if available, and suffix "K" for
*=10% tolerance.

Cross-Reference Information

MIL-C-11015/20 MIL-C-39014/5

Style Style
CK12 CKR11
CK13 CKR12
CK14 CKR14

20

(C B |__{ '\\Jll A :..|—r’|r“\.\
ELEGTRON'CS

CKi2

—siigee
CK13

CK14

1.250"
(81.75)

f—— | ——=|-=t—Min

Ol
D
Y

Dimensions — Inches (Millimeters)

L D Lead Dia.

Case +.010 +.010 +.004(.10) Weight

Size (£.25) (=.25) —.001(.03) (Grams)
160 090 016

CK12 (4.06) (2.29) (41) 2
250 090 016

CK13 (6.35) (2.29) (41) 2
390 140 025

CK14 (9.91) (3.56) (.63) 5

Note: All leads are solder-coated dumet per MIL-STD-1276, Type D.
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Ceramic Capacitors

/)

ELECTRONICS

PART NUMBERS AND ORDERING INFORMATION
Capacitance Military DC Capacitance Military DC
Values Type Working Tolerances Values Type Working Tolerances
(pF) Designation Voltage Available (pF) Designation Voltage Available |
STANDARD VALUES CK12 STANDARD VALUES CK12 (con't.)
10 CK12BX100_%_ 100 K,M 6800 CK12BX682_% 50 K,M
12 CK12BX120— 100 K 8200 CK12BX822___ 50 K
15 CK12BX150__ 100 K,M 10000 CK12BX103__ 50 K.M
18 O SnIf0— 100 e STANDARD VALUES CK13
22 CK12BX220__ 100 K.M -
= CKI2BX270.__ 100 K 5600 CK13BX562_% 100 K
E SR R T o0 KM 6800 CK13BX682___ 100 K,.M
5 S S i 8200 CK13BX822___ 100 K
=0 10000 CK13BX103__ 100 K.M
47 CK12Bx470__ 100 KiM 12000 CK13BX123__ 50 K
56 CK12BX560— 100 K 15000 CK13BX153__ 50 K,M
68 CK12BX680_— 100 KM 18000 CK13BX183__ 50 K
82 CK12BX820 100 K 22000 CK13BX223__ 50 K.M
100 CK12BX101 — 100 K.M 27000 CKI13BR273___ 50 K
120 CK12BX121 100 K 38000 CK183BR333_ 50 K.M
150 CK12BX151 100 K,M 39000 CK13BR393__ 50 K
180 CK12BX181__ 100 K 47000 CK13BR473___ 50 KM
220 CKi12BX221 __ 190 KM STANDARD VALUES CK14
270 CK12BX271 _— 100 K
330 CK12BX331__ 100 K.M 12000 CK14BX123_~ 100 K
390 CK12BX391 160 « 15000 CK14BX153 100 K,.M
470 CK12BX471 100 K.M 18000 CK14BX183__ 100 K
o bt e K 22000 CK14BX223__ 100 K,M
e S b s i 27000 CK14BX273 100 K
’ 33000 CK14BX333__ 100 K.M
820 CK12Bxs21— 100 K 39000 CK14BX393__ 100 K
1000 CK12BX102__ 100 KM 47000 CK14BX473__ 100 K.M
1200 CK12BX122__ 100 K 56000 CK14BR563__ 100 K
1500 CKi12BX152 __ 100 K.M 68000 CK14BRG83___ 100 K.M
1800 CcKizBx182__ 100 K 82000 CK14BRB23__ 100 K
2200 CK12BX222 100 K.M 100000 CK14BR104 __ 100 K,M
2700 CK12BX272__ 100 K 120000 CK14BR124___ 50 K
3300 CK12BX382___ 100 K,M 150000 CK14BR154__ 50 K.M
3900 CK12BX392___ 100 K 180000 CK14BR184__ 50 K
4700 CK12BX472 100 K.M 220000 CK14BR224 50 K.M
5600 CK12BX562__ 50 K 270000 CK14BR274 50 K
*Add letter for tolerance code above lines.
PART MARKING MILITARY PART NUMBER EXPLANATION
CK 12 B 103 K
CGW r e —]—
CK12BX | |
—— Style Case Size Stability Capacitance
103K 12 Characteristic Tolerance
7514 13 X —TC: £15%; TVC: +15%, —25% = £10%
14 R —TC: =15%; TVC: +15%, —40% M= £20%

CGW — Corning Glass Works
CK — Style
12 — Case Size
B — Operating Temperature Range
X — Stability Characteristic
103 — Capacitance
K — Tclerance
7514 — Date and Lot Code

Operating Temperature Range
(—55°C to +125°C)

Capacitance Code is expressed in pico-
farads (pF). The first two digits represent
significant figures and the third digit
specifies the number of zeros to follow;
i.e. 108 indicates 10000 pF.
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Ceramic Capacitors

CKR11, 12, 14 (QPL to MIL-C-39014/5)

Established Reliability

APPLICATIONS

These miniature multilayer ceramic
capacitors are QPL to Established Re-
liability specification MIL-C-39014/5.
The dielectric is fused into a mono-
lithic structure, which is then molded
into a tough, flameproof case, sized
for automatic insertion. These units
offer excellent frequency characteris-
tics, superior voltage coefficients and
high volumetric efficiency.

PERFORMANCE
CHARACTERISTICS

Tolerance — £20% and *=10%.
Stability Characteristics — Available
as follows:

BX —TC: £15%; TVC: +15, —25%
BR —TC: =15%; TVC: +15, —40%
Dissipation Factor — 2.5% maximum.

Insulation Resistance — At 25°C,
100,000 megohms or 1,000 megohm-
microfarads. At 125°C, 10,000 meg-
ohms or 100 megohm-microfarads.
Voltage/Temperature Ratings — Vol-
tage ratings are shown in the decade
tables. The operating temperature
range is —55°C to +125°C.

Part Numbers — Part numbers are
formed by adding a dash number
from the part number table to the
basic mil spec number — M39014/05
— (add dash number)

Examples:

M39014/05-2401

CKR11 10pF =10% 100V

L Failure Rate (BX)

M39014/05-2698
CKR14 100,000 pF £=20% 100V
M Failure Rate (BR)

Cross-Reference Information

MIL-C-39014/5 MIL-C-11015/20

Style Style
CKR11 CK12
CKR12 CK13
CKR14 CK14

Failure Rate

(90% Confidence)

L = 2%/1000 Hours
M = 1%/1000 Hours
P =.1%/1000 Hours
R =.01%/1000 Hours
S =.001%/1000 Hours

22

V) J|'\ | '\\ =
AN IlL
ELECTHONIOS
i
CKR11
A
CKR12
CKR14
1.500"
(38.10)
Min
e | e
OF
AZ00Y
Dimensions — Inches (Millimeters)
L D
Case +=.010 +.010
Size (*£.25) (£.25) Lead Dia
160 .090 .016 =.001
CRE (4.08) (2.29) (.41 %=.03)
.250 .090 .016 =.001
Cikia (6.35) (2.29) (.41 £.03)
.390 140 .025 %=.,002
A (9.91) (3.56) (.63 =.05)

Note — Leads are solder coated Dumet per MIL-STD-1276 Type D.



Ceramic Capacitors

o PART NUMBERS AND ORDERING INFORMATION

I
ON

ICS

J — JAN Trademark

C — Capacitor
K — Ceramic Dielectric

100 — Capacitance, Code in pF (10pF)
K — Capacitance Tolerance (= 10%)
M — Failure Rate Level (1%/1000 hrs.)

5 — Last Digit of Year
A — 3 Week Lot Code

CGW — Corning Glass Works

J — JAN Trademark

C — Capacitor

K — Ceramic Dielectric

12 — Size

103 — Capacitance (10,000 pF)

K — Capacitance Tolerance (+=10%)

M — Failure Rate Level (1%/1000 hrs.)
75 — Last 2 Digits of Year
01 — Week of Year

A — Lot Code

CGW — Corning Glass Works

M39014 — General Specification

5 — Specification Sheet

2490 — Dash Number
16299 — CGW ID Number

75 — Year
01 — Week
A — Lot code

J — JAN Trademark
50V — Voltage Rating
823 — Coded Capacitance

K — Capacitance Tolerance

M38014/05 — (Dash Number) Capacitance Capacitance DC M39014/05 — (Dash Number) apacit C DC
Failure Rate Level — (%/1,000 hours) Value Tolerance  Rated Failure Rate Level — (%/1,000 hours) Value Tolerance  Rated
2.0(L) 1.0(M) 0.1(P) 0.01(R) 0.001(S) (pF) + Percent Voltage | 2.0(L) 1.0(M) 0.1(P) 0.01(R) 0.001(S) (pF) + Percent Voltage
Style CKR11 BX Style CKR12 BX
2401 2601 2801 2001 2201 10 10 100 | 2457 2657 2857 2057 2257 5600 10 100
2402 2602 2802 2002 2202 10 20 100 2458 2658 2858 2058 2258 6800 10 100
2403 2603 2803 2003 2203 12 10 :gg 2459 2659 2859 2059 2259 6800 20 100
2404 2604 2804 2004 2204 15 10 2460 2660 2860 2080 2260 8200 10 100
2405 2605 2805 2005 2205 15 20 100
2461 2661 2861 2061 2261 10000 10 100
2406 2606 2806 2006 2206 18 10 100 :
2462 2662 2862 2062 2262 10000 20 100
2407 2607 2807 2007 2207 22 10 100
5408 5608 5808 2008 9208 55 20 100 | 2463 2663 2863 2063 2263 12000 10 50
g Lo imw o e g d0 g ecomw me e el dmes i o
2410 2610 2810 2010 2210 k) 10 100
2411 2611 2811 2011 2211 33 20 100 | 2466 2666 2866 2066 2266 18000 10 50
2412 2612 2812 2012 2212 39 10 100 | 2467 2667 2867 2087 2267 22000 10 50
2413 2613 2818 2018 2218 47 10 100 | 2468 2668 2868 2068 2268 22000 20 50
2414 2614 2814 2014 2214 47 20 100 | 2469 2669 2869 2069 2269 27000 10 50
2415 2615 2815 2015 2215 56 10 100 | 2470 2670 2870 2070 2270 33000 10 50
2416 2616 2816 2016 2216 68 10 100 2471 2671 2871 2071 2271 33000 20 50
2417 2617 2817 2017 2217 68 20 100 | o472 2672 2872 2072 2272 39000 10 50
2418 26}3 ?g:g 3013 gg}g 183 :g 133 2473 2673 2873 2073 2273 47000 10 50
2419 2619 2 019 2474 2674 2874 2074 2274 47000 20 50
2420 2620 2820 2020 2220 100 20 100
2421 2621 2821 2021 2221 120 10 100 Style CKR14 BX
2422 2622 2822 2022 2222 150 10 100 | 2475 2675 2875 2075 2275 12000 10 100
2423 2623 2823 2023 2223 150 20 100 2476 2676 2876 2076 2276 15000 10 100
gigg gggg gggg gggg gggg ;gg }g :gg 2477 2877 2877 2077 2277 15000 20 100
478 T
o oo dms doss s s s jo e wre e e mm ot do oo
2427 2627 2827 2027 2227 270 10 100 ; ¢
2480 2680 2880 2080 2280 22000 20 100
2428 2628 2828 2028 2228 330 10 100
Siso Wi s oon g 550 55 j00 | 2481 2681 2881 2081 2281 27000 10 100
5431 2631 0831 2031 2231 i70 10 100 | 2483 2683 2883 2083 2283 33000 20 100
29432 92632 2832 2032 2939 470 20 100 2484 2684 2884 2084 2284 32000 10 100
2433 2633 2833 2033 2933 560 10 100 2485 2685 2885 2085 2285 47000 10 100
2434 2634 2834 2034 2234 680 10 100 | 2486 2686 2886 2086 2286 47000 20 100
2435 2635 2835 20385 2235 680 20 100 | 2487 2687 2887 2087 2287 56000 10 50
2436 2636 2836 2036 2236 820 10 100 | 2488 2688 2888 2088 2288 68000 10 50
— 2437 2637 2837 2037 2237 1000 10 100 2489 2689 2889 2089 2280 68000 20 50
e B R
2491 2691 2891 20
S e e B d e e o e SRR RS
2441 2641 2841 2041 2241 1500 20 100 -
2442 2642 2842 2042 2242 1800 10 100 Style CKR14 BR
2443 2643 2843 2043 2248 2200 10 100 | 2493 2603 2803 2003 2203 56000 10 100
2444 2644 2844 2044 2244 2200 20 100 | 2494 2694 2894 2094 2294 68000 10 100
dEE sl onta wln o 200 e 100 | o495 2605 2895 2095 2295 68000 20 100
2446 2646 2846 2046 2248 3300 10 100
2496 2696 2896 2096 2296 82000 10 100
2T (8 Sl Sl 20 (N 2 Bob 23 100 | o497 2697 2897 2097 2297 100000 10 100
2448 2648 2848 2048 2248 3900 10 100} i25 Senadiohng | oo6s | osan
) 100000 20 100
2449 2649 2849 2049 2249 4700 10 100
2450 2650 2850 2050 2250 4700 20 100 | 24204 2088 2809 SerDRg B 299 LR R000 o =0
5451 5651 2851 2051 2951 5600 5 50 | 2500 2700 2900 2100 2300 150000 10 50
2452 DB52 D282 2052 2950 8800 10 50 2501 2701 2901 2101 2301 150000 20 50
D453 2653 2853 2053 2253 8800 20 50 2502 2702 2902 2102 2302 180000 10 50
2454 2654 02854 2054 2254 8200 10 50 | 2503 2703 2903 2103 2303 220000 10 50
2455 2655 2855 2055 2255 10000 10 50 | 2504 2704 2904 2104 2304 220000 20 50
2456 2656 2856 2056 2256 10000 20 50 | 2505 2705 2905 2105 2305 270000 10 50
PART MARKING
STYLE STYLE ST M39014
CKR11 JCK CKR12 JCKi2 CKR14 5-2490
100 103KM 16299 s
KMS 7501A 7501A
ACGW CGW J50V
823K
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Ceramic Capacitors

CAMO2, 03, 04, 05 (INDUSTRIAL)

AXIAL, MOLDED

The CORNING" style CAM miniature
multilayer ceramic capacitors provide
increased volumetric efficiency and
an extended range of capacitance
values. This series is available in four
automatically insertable case sizes
and two EIA temperature character-
istics.

EIA TEMPERATURE
CHARACTERISTICS

Available as follows:

X7R (Stable) = £15%
from —55°C to +125°C.
Z5U (General Purpose) = +22%,

—56% from +10°C to +85°C.

PERFORMANCE
CHARACTERISTICS
Standard Capacitance Tolerances
available:
X7R K= £10%

= *£20%
Z5U M= =20%

= +80%, —20%
Tighter tolerances are available for
guantity orders. Please consult Prod-
uct Engineering at (919) 876-1100.

Dissipation Factor:
X7R —2.5% maximum
Z5U — 3.0% maximum

Insulation Resistance:

ELECTRONIC

.L:-' - J./\Ij!!"' ;f'_.ll\\.:ll. AN

CAMO2

CAMO3

CAMO4

et | |

CAMOS

1.250"

(81.75)
Min

)4
— D
¥

S

e
X7R— 100,000 megohms or 1,000
megohm-microfarads, whichever is
less.
Z5U—10,000 megohms or 100
megohm-microfarads, whichever is
less.
Voltage Ratings: 50 and 100 volts dc.
DIMENSIONS Lead Diameter
Case Length Diameter +.004 (.10) Voltage X7R Z5U
Size =010 (£:25) =.010 (*.25) —.001 (.03) Rating Capacitance Range Capacitance Range
CAMO2 .160 .090 016 50 5600 pF-.022 uF .027 uF-.047 uF
(4.06) (2.29) (.41) 100 10 pF-6800 pF .001 uF-.022 uF
CAMO3 .250 .090 .016 50 .01 uF-.047 uF 056 uF-.12 pF
(6.35) (2.29) (.41) 100 5600 pF -.015 uF .01 uF-.056 uF
CAMO4 .250 180 016 50 047 uF- A pF A uFE-.27 pF
: (6.35) (3.30) (.41) 100 .01 uF-.047 uF 068 uF-.12 pF
CAMOS .390 140 025 50 047 uF- .27 uF 27 uF - 47 uF
(9:91) (3.56) (.63) 100 .01 uF-.1 uF A uF-.22 uF

Dimensions — Inches (Millimeters)
NOTE: Leads are solder-coated dumet.
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Ceramic Capacitors

PART NUMBERS AND ORDERING INFORMATION

COENING
ELEOTFIONIOS

X7R PART NUMBERS

X7R PART NUMBERS (cont'd.)

X7R PART NUMBERS (cont'd.)

Z5U PART NUMBERS (cont'd.)

CAP. 50 VOLT

5600 pF CAMO2X7R562_* 050A
6800 pF CAMO2X7R682__ 050A
8200 pF CAMO2X7R822 __050A
10000 pF CAMO2X7R108__050A
012 F CAMO2X7R123__ 050A
.015/tF CAMO2X7R153__ 050A
.0181LF CAMO2X7R183__050A
022 LF CAMO2X7R223 __050A

10000 pF CAMO3X7R103 _+.050A
0120 F CAMO3BX7R123_050A
015 F CAMO3X7R153_050A
018 F CAMOBX7R183_050A
.022uF CAMO3X7R223_050A
027 F CAMO3XTR273_050A
.038pF CAMOBX7R383_050A
039 F CAMOBX7R393_050A
047 F CAMOBX7R473 __050A

047 F CAMO4XT7R473_* 050A
056 F CAMO4X7R563__050A
.068uF CAMO4X7R683 __050A
.082uF CAMO4X7R823_050A

A uF CAMO4X7R104 _050A

.047pF CAMOSX7R473_ % 050A

.056uF CAMOSX7R563_ 050A
.068uF CAMO5X7R683 __050A
0821 F CAMO5X7R823__050A
A pF CAMOSX7R104__050A
A2 F CAMOS5X7R124 __050A
A5 F CAMOSX7R154__050A

18uF CAMOSX7RH184 _050A
22 F CAMOSX7R224 ___050A
27F CAMOSX7R274 _050A

X7R PART NUMBERS

CAP. 100 VOLT
10pF CAMO2X7R100_£.100A
12pF CAMO2X7R120__100A
16pF CAMO2X7R150_—100A

10000 pF CAMO4X7R103 _+_

18pF CAMO2X7R180_—100A

CAP, 100 VOLT

22 pF CAMOD2X7R220___100A
27 pF CAMO2X7R270—100A
33 pF CAMO2X7R330—100A
39 pF CAMO2X7R3290—100A
47 pF CAMO2X7R470—100A
56 pF CAMO2X7R560_—100A
68 pF CAMO2X7R680_—100A
82 pF CAMD2X7R820__100A
100 pF CAMD2X7R101 —100A
120pF CAMO2X7R121 —100A
150pF CAMO2X7R151 —100A
180 pF CAMO2X7R181 —100A
220pF CAMO2X7R221 ___100A
270 pF CAMO2X7R271 —100A
330 pF CAMO2X7R331 _—100A
390 pF CAMO2X7R391 —100A
470 pF CAMO2X7R471 —100A
560 pF CAMO2X7R561 —100A
680 pF CAMO2X7R681 —100A
820 pF CAMOZ2X7R821 —100A
1000 pF CAMO2X7R102__100A
1200 pF CAMO2X7R122 __100A
1500 pF CAMO2X7R152___100A
1800 pF CAMO2X7R182___100A
2200 pF CAMO2X7R222___100A
2700 pF CAMO2X7R272___100A
3300 pF CAMO2X7R332___100A
3900 pF CAMO2X7R392 ___100A
4700 pF CAMO2X7R472__100A
5600 pF CAMO2X7R562___100A
6800 pF CAMO2X7R682 —100A

5600 pF CAMO3BX7R562-% 100A
6800 pF CAMO3X7R682__100A
8200 pF CAMOBX7R822 ___100A

10000pF CAMOBX7R103__100A

012 F CAMO3X7R123__100A
0150 F CAMO3SX7R153__100A

100A
L0120 F CAMO4X7R123__100A
.015uF CAMO4X7R153 __100A
.018uF CAMO4X7R183__100A
.022uF CAMO4XT7R223 __100A
027 uF CAMO4X7R273 __100A

CAP. 100 VOLT

033 F CAMO4X7R333_+.100A
.039uF CAMO4X7R393__100A
.047 uF CAMO4X7R473 __100A

012 F CAMO5SX7R123__100A
015 F CAMOSX7R153 _—100A
.018uF CAMOSX7TR183__100A
022uF CAMOSX7R223 —100A
027 F CAMOSX7R273__100A
0331 F CAMOSXTR333 —_100A
039 F CAMOSXTR393__100A
047 uF CAMOSXTR473 __100A
{056uF CAMO5X7R563___100A
0681 F CAMO5SX7R683_—100A
.082uF CAMOSX7R823 __100A

A pF CAMOSXTR104 __100A

Z5U PART NUMBERS

CAP. 50 VOLT

027 F CAMO2Z5U273 £ 050A
033 F CAMO2Z5U333 ___050A
039 F CAMO2Z5U393__050A
047 uF CAMO2Z5U473 __050A

056 F CAMO3Z5U563 _* 050A
068 F CAMO3Z5U683 __050A
.082pF CAMO3Z5U823___050A
ApF CAMO3Z5U104___050A
A2tF CAMO3Z5U124 __050A

A pF CAMO4Z5U104 £ 050A

A2 F CAMO4Z5U124 0504
A5 F CAMO4Z5U154 ___050A
ABuF CAMO4Z5U184__ 050A

221 F CAM04Z5U224 ___050A
27 F CAM04Z5U274 __050A

27 F CAMO5Z5U274 _~ O50A
83 1LtF CAMO5Z5U334 __050A
891tF CAMOSZ5U394 ___050A
A7 LF CAMO5Z5U474 ___050A

CAP. 100 VOLT
1000 pF CAM0225U102 * 100A
1200 pF CAM02Z5U122__100A
1500 pF CAM02Z5U152__100A
1800 pF CAM02Z5U182__100A
2200 pF CAM02Z5U222___100A
2700pF CAM02Z5U272 _100A
3300 pF CAM02Z5U332___100A
3900 pF CAMO02Z5U392__100A
4700 pF CAMO02Z5U472__100A
5600 pF CAMO2Z5U562 __100A
6800 pF CAMO2Z5U682 _100A
8200 pF CAM0225U822___100A
.01 F CAM02Z5U103__100A
012 F CAM02Z5U123__100A
0151 F CAMD2Z5U153__100A
0181 F CAMO2Z5U183__100A
0221 F CAMO2Z5U223_100A

01pF CAMO3Z5U103 = 100A
012 F CAMOSZ5U123__100A

015 F CAMO3Z5U153___100A
018 F CAMO3Z5U183__100A
022 F CAMO3Z5U223___100A

027 pF CAMO3Z5U273 _ 100A
033 F CAMO3Z5U333 __100A
039 F CAMO3Z5U393___100A
047 uF CAMO3Z5U473__100A
056 F CAMO3Z5U563 —100A

068 tF CAMO4Z5U683 % 100A
.082uF CAM0O4Z50823__100A
ApF CAMO4Z5U104 _100A
12uF CAMO4Z5U124 __100A

A uF CAMOSZ5U104 +100A
A2 F CAMO5Z5U124_100A
A5 F CAMOSZ5U154 ___100A
A8 F CAMDS5Z5U184 __100A
22 1F CAMOSZ5U224 ___100A

*Add letter for tolerance code above lines (see part number explanation for tolerances available)

PART MARKING

CGW
102
M-F

CGW — Corning Glass Works
1 — First Significant Figure
0 — Second Significant Figure

2 — Multiplier
M — Tolerance
K==%10%
= x=20%

Z = +80%, —20%

F — Temperature Characteristic
F = 25U
D=X7R

PART NUMBER EXPLANATION

100

T T T T

Cc A M 02 Z5U 102
Corning Axial Molded Cas2 Temperature Capacitance
Ceramic Leads Case Size Characteristic Value Coded
Capacitor 02,03 XTR (£15% from —55°C in pF

04,05 to £125°C) (See A}

Z5U (+22%, —56% from
+10°C to +85%C}

Capacitance Voltage
Tolerance
X7TR
K =
M=

Failure
Rating Rate
050- S50Voltl A = not
£10% 100-100Veit applicable
+20%

Z5u
M= =20%

Z

= +80%. —20%

A Capacitance code is expressed in picolarads (pF) The first two digits represent significant fiqures and the third
digit specifies the number of zerps 1o follow: i.e. 102 indicates 1000 pF
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Ceramic Capacitors

CACO02, 03, 04, 05 (SPINSEAL"™)
AXIAL, CONFORMAL COATED

INTRODUCING SPINSEAL™

These miniature monolithic ceramic
capacitors are designed for high vol-
ume commercial and industrial appli-
cations where space and weight are
at a premium. The Spinseal tech-
nology permits us to manufacture
axials at high speeds while closely
controlling uniformity and perform-
ance. Especially suited for automatic
insertion applications, Spinseal is the
low cost axial ceramic capacitor.

EIA TEMPERATURE
CHARACTERISTICS
Available as follows:

X7R (stable) = £15%
from —55°C to £125°C
Z5U (general purpose) = +22%,

—56% from +10°C to +85°C

PERFORMANCE
CHARACTERISTICS
Standard capacitance tolerances
available.
X7R K= %=10%

M= +20%
Z5U M= +20%

Z =480, —20%
Dissipation Factor:
X7R —2.5% maximum
Z5U — 3.0% maximum

Insulation Resistance:

X7R— 100,000 megohms or 1000
megohm-microfarads, whichever is
less.

Z5U—10,000 megohms or 100
megohm-microfarads, whichever is
less.

ELECTRONICS

CACO

CACO03

CACO4

CACO5

Voltage Ratings: 50 and 100 volts dc.

Dielectric Strength: 2.5 times rated
voltage for 1 to 5 seconds.

QUALITY ASSURANCE
REQUIREMENTS
Qur Spinseal miniature monolithic

capacitors are tested in accordance

1.250

e {ﬂiﬁ} —-|<—L—>|<—-

e

with EIA RS-198. Each lot is inspected
for:

e Capacitance

e Dissipation Factor

e [nsulation Resistance

e Dielectric Strength

e Visual Examination

1.250
(81.78)—>=
MIN.

Case Dimensions Lead Dia. Voltage X7R Z5U
Size J MAX L MAX D MAX +002 (.05) Rating Capacitance Range Capacitance Range
190 145 100 020 50 5600 pF-.022 uF 027 uF - 047 uF
CACOZ () g3) (3.68) (2.54) (51) 100 10 pF - 6800 pF 001 uF - 022 uF
o 290 230 100 020 50 O14F - .047 uF 056 uF-.12 uF
GO 7 a7) (5.84) (2.54) (51) 100 5600 pF - .015 uF 01 uF - 056 uF
290 260 145 020 50 047 iF A LE Y07 nE
CACUS 7 57) (6.60) (3.68) (51) 100 .01 4F - 047 uF 068 1F - .12 yF
420 370 145 025 50 O4TijiE= BTRE DT~ A7 e
CACS 0 67) (9.40) (3.68) (.64) 100 01 (F- A1 A pF .22 uF

Dimensions — Inches (Millimeters)
NOTE: Leads are solder-coated dumet.

26



Ceramic Capacitors

PART NUMBERS AND ORDERING INFORMATION

ELECTRONICS

(L /:\___ ))

RNING

X7R PART NUMBERS X7R PART NUMBERS (cont'd.) | X7R PART NUMBERS (contd.) | Z5U PART NUMBERS (cont'd.)
CAP. 50 VOLT CAP. 100 VOLT CAP. 100 VOLT CAP. 100 VOLT
5600pF CACO02X7R562_* 050A 27pF CACO2X7R270_~100A | .039uF CACO04X7R393_* 100A | 1000pF CAC02Z5U102** 100A
6800pF CACO02X7R682__050A 33pF CACO02X7R330__100A | .047uF CACO4X7R473__100A | 1200pF CAC02Z5U122__100A
8200pF CACO02X7R822__050A 39pF CAC02X7R390__100A ] 1500pF CAC02Z5U152__100A

10000pF CACO2X7R103_—_050A 47pF CAC02X7R470__100A | 1000pF CACO5X7R103_* 100A | 1800pF CAC02Z5U182__100A
.012pF CACO2X7R123__050A 56pF CACO02X7R560__100A | -012uF CACO5X7R123._100A | 2200pF CAC02Z5U222__100A
.0154F CAC02X7R153__050A 68pF CACO02X7R680__100A | 015uF CACOSX7R153__100A | 2700pF CAC02Z5U272__100A
.018puF CAC02X7R183__050A 82pF CACO02X7RB20__100A | -018uF CACOSX7R183__100A | 3300pF CAC02Z5U332__100A
.0224F CACO2X7R223__050A| 100pF CACO2X7R101__100A | .022uF CACO5X7R223__100A | 3900pF CAC02Z5U392__100A
120pF CACO2X7R121__100A | -027pF CACO5X7R278__100A | 4700pF CAC02Z5U472__100A
10000pF CACO3X7R103_*_050A 150pF CACO02X7R151__100A .033uF CACOS5X7TR333_100A 5600pF CAC02Z5U562___100A
.012pF CACO3X7R123__050A| 180pF CACO2X7R181__100A | -039pF CACOS5X7R393__100A | 6800pF CAC02Z5U682__100A
.015uF CACO3X7R153__050A| 220pF CACO2X7R221__100A | .047uF CACOS5X7R473__100A | 8200pF CAC02Z5U822__ 100A
018uF CACOSX7R183_050A| 270pF CACO2X7R271__100A | .056uF CACO5X7R563__100A .01uF CAC02Z5U103__100A
.022uF CACO3X7R223_050A| 330pF CACO02X7R331__100A | .068uF CACOSX7R683_100A | 012uF CAC02Z5U123__100A
.027uF CACO3X7R273__050A|  390pF CACO02X7R391__100A | .082uF CACO5X7R823__100A | .015uF CAC02Z5U153__100A
.033uF CACO3X7R333__050A| 470pF CACO02X7R471__100A AuF CACO5X7R104__100A | .018uF CAC02Z5U183__100A
.039uF CACO3X7R383__050A 560pF CACO2X7R561__100A *Insert K or M to .022uF CAC02Z5U223__100A
.047uF CACO3X7TR473_050A B680pF CACO02X7R681__100A indicate tolerance !
. 820pF CAC02X7R821__100A .01pF CAC03Z5U1032%100A
-047uF CACO4X7R473_* O50A| 1000pF CACO2X7R102__100A Z5U PART NUMBERS .012uF CAC03Z5U123__100A
056uF CACO4X7R563__050A| 1200pF CACO02X7R122__100A .0154F CACO03Z5U153__100A
0BBLFE CACOAX7TRE83__OS0A| 1500pF CACO2X7R152__100A |  CAP. 50 VOLT .018uF CAC08Z5U188__100A
082uF CACO4X7TRB23__050A| 1800pF CACO2X7R182__100A | go7,F GACO2Z5U273x%050A | -022uF CAC02Z5U223__100A
1uF CACO4X7R104__050A| 2200pF CACO2X7R222__100A | ‘g3air CAGO228U333 _050A | 027uF CAC03Z5U273_100A
2700pF CACO2X7R272__100A ‘oagﬁp CAC0275U393__050A | -033uF CACO3Z5U333__100A
0471F CACO5X7RA473.+ 050A| 3300pF CACO2X7R332__100A | ‘047,F GAC0275U473__050A | -039uF CAC03Z5U393_ 100A
Agggﬁz gigggggggg_gggﬁ 3900pF CACO2X7R392__100A | M e .047uF CAC03Z5U473__100A
. . — 4700pF CACO2X7R472__100A x .0561F CAC03Z5U563__100A
082uF CACO5X7R828__050A| 5600pF CACO2X7R562_100A | GRgik GAGOSZSUaa.  Ooon 5
1uF CACOSX7R104__050A| 6800pF CACO2X7R682__100A | ‘gapiF GAGO3Z5U823_080A | -068uF CACO4Z5U683x%100A
J2UE CACOSXTR124—030A|  se00pF CACOBX7RS62%100A | AN GAGO375U104__050A | -0B2uF CAC04Z5U823_100A
A5uF CACO5X7R154__050A P i Al e 1uF CAC04Z5U104__100A
_1-8.“': CACO5X7R184__050A GSOODF CACO3X7TR682_100A .12[—-‘-F CACD3Z5U124_050A 1'2 Iz CACO4Z§U124_100A
L UDRnEcd 00 10000DF GAGOSX7R105—100A 1uF CAC04Z5U104%%050A | < o
27HF CACOSXTR274—0S0A| To1oLF CAGO3X7R123__100A 12uF CACO04Z5U124 __050A 1;% R b
i NOMoERS .015uF CACO3X7R153__100A }gﬁg szl e e AR U 1ooA
10000pF CACO4X7R103_% 100A 22uF CACO04Z5U224___ 050A 18uF CACOSZ5U184__ 1004
CAP. 100 VOLT 0121F CACO4X7R123__100A 27uF CAC04Z5U274__050A -22uF CACO5Z5U224__100A
10pF CACOZX7R100_*_ 100A 015uF CACO4XTR153_100A
12pF CACO2X7R120__100A| .018uF CAC04X7R183__100A .27uF CACO05Z5U274 %+ 050A
15pF CACO2X7R150__100A| .022uF CACO04X7R223__100A .33uF CACO05Z5U334 __050A i
18pF CAC02X7R180—100A| 027:F CACO4X7R273__100A .B9uF CAC05Z5U394 __050A *Insert M or Z to
22pF CAC02X7R220__100A| .033uF CACO04X7R333__100A A7uF CAC05Z5U474 __0S0A Indicate Tolerance

PART MARKING

PART NUMBER EXPLANATION

CGW
102
NoF Cc A (o] 02 Z5U 102 M 100 A
CGW — Corning Glass Works I l ] | | I
1 — First Significant Figure g::gm_g t\xuac: gonllp:mal gase Temperau_;re: Capac!lance Capacitance Voit_age Failure
0 — Second Significant Figure & arziltcrar eads Coating 0;2%3 (z:garailsgsslg:% ¥a|ue in p_F Tolerance Rating Rate
2 — Multiplier P J { e wo significant  X7R 050-50 volt  A-not
P 04.05 from +10°Cto figures plus K=x10% 100-100 volt applicable
M — Tolerance +85°C). XTR multiplier. M= £20%
K= ‘_"10% [=15% from Z5U
M= +=20% —55°C to +125°C) M= £20%

Z = +80%, —20% Z = +80%, —20%

F — Temperature Characteristic
F =251
D=X7R
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Introduction to

Solid Tantalum Capacitors

CORNING® solid tantalum capacitors
are manufactured by Components,
Incorporated, a wholly owned sub-
sidiary of Corning Glass Works.
Products and packaging bear Cl or
CORNING/Components, Inc. mark-
ings.

Corning offers a broad line of micro-
miniature solid tantalum capacitors
which are available in a variety of
shapes, sizes, and styles.

The microminiature MINITAN® ca-
pacitors, encased in polyester sleeves
and sealed with special moisture-

WVDC vs Temperature — The product
tables specify working voltage at
ambient temperatures up to 85°C.
Above 85°C, working voltage must
be linearly derated to % WVDC at
125°C for those products rated for
125°C operation.

Ripple Voltage vs Temperature and
Frequency — Ripple voltage must be
limited to keep internal heating within
allowable limits. Maximum ripple volt-
age vs frequency is specified in the
curves on the product pages. For
125°C rated products, linearly derate
the maximum ripple voltage above
25°C to 33% at 125°C. For 85°C
rated products, linearly derate the
maximum ripple voltage above 25°C
to 60% at 85°C.

DC Leakage vs Temperature and
Voltage — In general, DCL increases
with an increase in either temperature
or voltage. The characteristic is quite
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resistant, epoxy resin, are used where
space is a premium. A very favorable
capacitance to volume ratio makes
them especially well suited for high-
density applications. Both the cylin-
drical Cordwood series and the rec-
tangular Modular series are available
in both polar and non-polar con-
struction with either axial or radial
leads.

The MC series microminiature chip
capacitors, whose solder coating
makes them suitable for reflow solder
mounting, are designed specifically

similar for all solid tantalum capaci-
tors: thus, the normalized curves can
be used quite successfully. Since
product leakage specifications are
referenced to rated WVDC and 25°C,
the curves are normalized with re-
spect to this value. The curves show
typical leakage at various voltages
and temperatures with respect to the
actual value at 25°C and rated WVDC.

Capacitance vs Temperature, Voltage,
and Frequency—Nominal capacitance
as specified for each product is meas-
ured at 25°C with a maximum dc bias
of 2.2 volts and a maximum ac signal
of 1 vrms. Since these are seldom the
actual operating conditions, the
graphs show typical capacitance
change vs temperature, voltage, and
frequency. These characteristics are
somewhat variable with capacitance
value, case size, and working voltage,
but the referenced curves give a

A SUBSIDIARY OF CORNING GLASS WORKS

for hybrid, thick film, and microcircuit
applications where mounting space is
critical and conventionally packaged
capacitors may not be used. These
polar tantalum chips are available in
six basic case sizes.

The MINIDIP MD series features sub-
miniature tantalum anodes, sealed in
high stability moisture resistant epoxy.
These radial leaded capacitors offer
subminiature size and superior per-
formance and are specifically in-
tended for commercial and industrial
applications.

good indication of direction and mag-
nitude of typical capacitance change.

Dissipation Factor and ESR vs Fre-
quency and Voltage — Product limits
for dissipation factor are specified
under the same measurement con-
ditions as used for capacitance.
Although ESR (equivalent series re-
sistance) is not specified, it can be
calculated from capacitance and DF.

Dissipation factor at voltages and fre-
quencies other than those specified
can be determined from the graphs.
ESR vs frequency, normalized with
respect to the 120 hz value, is also
shown.

Impedance vs Frequency — Typical
impedance vs frequency curves are
shown on the product pages. At the
higher frequencies it is necessary to
correct for resistance and inductance
of the measuring equipment to
achieve valid results.
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Solid Tantalum Capacitors CORNING |GoMPONENTS

A SUBSIDIARY OF CORNING GLASS WORKS

SUBMINIATURE MINITAN
MODULAR MM SERIES

FOR FILTERING ¢ COUPLING « BY-
PASSING » TIMING

CORNING" solid tantalum capacitcrs are
manufactured by Components Incorpo-
rated, awholly owned subsidiary of Corning
Glass Works. Products and packaging
bear Cl or CORNING/Components Incor-
porated markings.

These precision, microminiature polar
capacitors are suitable for general filtering.
coupling, by-passing, and noncritical RC
timing applications to +85°C without
derating and to +125°C with derating to
% WVDC (Except MMW case size). Very
favorable capacitance to volume ratios
make them especially well suited to high
density applications such as found in
avionics systems, subminiature communi-
cations equipment, and thick film circuitry.

PERFORMANCE CHARACTERISTICS

Capacitance — Measured at +25°C and
120Hz on a polarized capacitance bridge
with a maximum polarizing voltage of 2.2
vdc and a maximum ac signal of 1.0 volts
rms.

Tolerance — Except for the MMW and
MMU case sizes, standard tolerance is
*20% with =10% or =5% tolerance avail-
able in all case sizes (.01 MFD and above
in the W case size). 10% decade values are
offered in £10% or £5% tolerance.

Dissipation Factor — Measured simulta-
neously with capacitance as above. See
Part Number Table for maximum +25°C,
120 Hz values.

DC Leakage Current — With rated WVDC
applied through a 1000 ohm resistor for
5 minutes maximum, DCL values in pA at
+25°C will not exceed those shown in the
Part Number Table. At +85°C, DCL values
will not exceed 10 times Part Number
Table values. At +125°C with % rated
WVDC applied, DCL values will not exceed
15 times Part Number Table values.
Operating Voltage — Capacitors will oper-
ate reliably up to rated WVDC at +85°C
and to +125°C with linear derating to %
WVDC (With the exception of the MMW
case size which is limited to +85°C oper-
ation). Capacitors will withstand peak vol-
tages in the reverse direction equal to
15% of the dc rating at+25°C, 10% at
+55°C, and 5% at +85°C. Ac ripple volt-
age should be limited sa that the forward
dc voltage plus peak ac voltage does not
exceed rated WVDC.

Surge Voltage — At +85°C and at 60-
second intervals, capacitors withstand
1000 30-second applications at 130%
rated WvDC.

Temperature — No derating is required
between —55°C and +85°C. Between
+85°C and +125°C, derate linearly to
% WVDC (With the exception of the MMW
case size which is limited to +85°C
operation).

Moisture Resistance — Following Method
108, MIL-STD-202 testing, capacitors will
meet initial dc leakage requirements.
Capacitance will be within = 10% of initial
values.

30

MMW  MMU

Life Test — After 2000 hours at +85°C
with rated WVDC applied, capacitors will
meet initial dc leakage and DF require-
ments. Capacitance will not change more
than =10% from original values.

MECHANICAL

Construction — Tantalum pellets are en-
cased in polyester sleeves and sealed with
a special moisture resistant epoxy resin.
This rugged, fully insulated package with-
stands a one minute application of a 100

i1

i e m o m B

volt potential applied between the leads
shorted together and an encircling metal
foil envelope.

Leads — Leads are solder coated (W case
size leads are gold plated) pure nickel wire
suitable for soldering or welding. Tested
in accordance with MIL-C-55365, .007 di-
ameter leads withstand an 8 oz. pull, .010
diameter leads a 1 Ib. pull, and .016 diam-
eter leads a 3 Ib. pull. All lead diameters
withstand 5 rotations twist. Ribbon leads
are available.

= C =
- B
x
| | |
—>| D |
RADIAL AXIAL
Dimensions — Inches (Millimeters)
Case
Size A Max. B Max. C Max. D
MMW 100 (2.54) 050 (1.27) 040 (1.02) 1:3?2 g?:;s)
MMU 125 (3.18) 070 (1.78) 040 (1.02) i“’%?élfga}
MMF 165 (4.19) 120 (3.05) 070 (1.78) i'?ooz%(ff_;;
MMM 225 (5.72) 185 (4.70) 075 (1.91) £.1052%{?£;}1]
MML 290 (7.37) 220 (5.59) 110 (2.79) i‘faazos(fﬂ_fgi)
MMS 310 (7.87) 230 (5.84) 180 (3.30) i'?oozos(&qgi)
MM 475 (12,07) 375 (9,53) 150 (3.81) 3%02(-)5{{?&?;3;)

Leads: W leads are 33 AWG, .007 £.001 (.18 *=.025) diameter
U, F, M leads are 30 AWG, .010 =.002 (.25 £.051) diameter
L, S, J leads are 26 AWG, .016 £.002 (.41 =.051) diameter
All anode leads are 1.625 *£.125 (41.8 =3.18) long
All cathode leads are 1.375 £.125 (34.9 =3.18) long
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& Atiove 25°C o ~ -~ = 1.0 I
< derate inearly [ = 3 T 1 = E, "_“j = l ‘:"“-s-._ - | i
= to 33% | | Al il | L e ) |
~ - IR " Y ; LT T =Fr {11 1] . | L LTI
10 100 1K 10K 100K ™ 100 1K 10K 100K 1M 10M 0oM 100 1K 10K 100K m 0l 1
Ripple frequency — hertz Fraguency — heriz Frequency — hertz
Maximum Ripple Voltage Impedance vs. Frequency Impedance vs. Frequency
E Max. Max. F Max. Max. F Max. Max.
P/N Cap. WVDC % DF DOL P/N dap. WVDC % DF DCL P/N ap. WVDC % DF DCL
W Case Size Std. Cap. Tol. +40% —20% MMU-004-105%-%* 10 4 8 ‘g5 MMM-006-106%-2* 10. (] 5] 1.g
MMW-020-472%-2% 0047 20 10 05 | MMU-003-155_-__ 15 3 10 05 | MMM-004-156_-__ 15 a4 By
mmw-ozo-eaz_-__ 0068 20 10 05 MMU-002-225_-__ 2.2 SIS He 0I5 MMM-008-226_-—_ 22 3 H0=0
MW-020-103_-__ 010 20 10 05 | F Case Size Std. Cap. Tol. =20% ; e
MMW-020-158_-__ 015 20 10 05 | MMF-035-472%-x% 0047 35 6 05 | L Case Size S\ apilol =20%
020~ = : MML-035-225%-* = 22 35 6 20
MMW-020-223_-__ 022 20 10 05 | MMF-035-682_-__ 0068 35 6 08
MMW-020-388_-__ 033 20 10 05 | MMF035-108_-__ 010 35 6 08 Rt Ao T
MMW-020-473_-__ 047 20 10 0.5 MMF-035-163 _-_ _ 015 35 6 05 w i —_——— - .
MM e eEE S 088 BR20 00 06 [liyME 0350285 1 050 85 6 06 e A S R R R
W-015-104_-—_ .10 o oo [l ommrossaas =TT Cods. 9B, e 05 (| MIMLOS0B0== S
MMW-010-154_-__ 15 10 10 105 MMF-035-473 _-_ _ 047 35 6 05 NI 610 e 55 10 & e
—— - MMF-035-104 _-__ . 5 ; 7 Sl ' "
MMW-002-474 - 47 & 100 05 [UMMED3E(sa—-TT | 95 35 8 0 | MML-O0447ELc_ - 4n | 4 B 20
U Case Size Std. Cap. Tol. +40% —20% mMF-gggggzt_-__ gg 35 g 0.5 | s case Size Std. Cap. Tol. =20%
MMU-020-102%-*= 0010 20 & 05 MF-035-334 - . 35 05 | MMS-085-685%- % 6.8 35 6 3.0
U-020-152 ~—_ . ; MMF-035-474 - _ A7 HE 6 0.5 MMS- ol g i 5 30
mmuwozo-.zgg e ,83;3 58 g 8 g | MMrEo2se8a”Z” es 28 6 05 MMg—ggg-1 BGsIns ?lg 23 g 3.0
MMU-020-332 _ 0033 20 6 05 U ERC s O B 20 6 05| MMS-015-226_-—_ 22, 15 6 80
MMU-OBO6R5_= 0085 50 o5 | MMFO10233-C 53 do o 03| MMSOI0%8T_" 33 10 6 30
MMU-020.103°-_= 010 0 o 05 | MMFO00e33s_ZZ 53 g s o (AN SRTRteIn ke B Lot
MMU-020-153_-__ 015 20 6 05 | MMF004-475_-__ 47 G5 e P ' '
MMU-020-223_-__ 022 20 6 05 | MMF-003685_-__ 6.8 310 0% J Case Size Std. Cap. Tol. £20%
MMU-020-338_-__ 033 20 6 05 | MMF-002-106_-__ 10. 2 10 05 [ \MJ-035-1062-2% 10, 85 6 90
MMU-020-478_-__ 047 20 6 05 | M Case Size Std. Cap. Tol. £20% MMJ-035-156_-__  15. 35 6 90
MMU-020-683_-__ 068 20 6 05| MMM-035-684%-2* 68 35 6 10 | MMJ-035-226_- SoilEns 6 90
MMU-020-104_-__ 10 20 6 05 | MMM-035-105_-__ 1.0 35 6 10 | MMJ-025-336_-__ 33. 25 6 90
MMU-020-154_-__ .15 20 6 05| MMM-035-155_-__ 15 35 6 10 | MMJ-020-476_-__ 47. 20 8 90
MMU-020-224_-__ 22 20 6 05| MMM-O025225_-__ 22 25 6 10| MMJ-015686_-__ 68 15 8 90
MMU-016-334_-__ 33 15 6 05 | MMM-020-835_-__ 83 20 6 1.0 | MMJ-010-107_-—_ 100. 10 8 9.0
MMU-010-474_-__ 47 10 6 05| MMM-020-475_-__ 4.7 20 6 1.0 | MMJ-006-157 _-—_ 150. 6 10 90
MMU-006-684 _-__ .68 6 6 05| MMM-010-685_-__ 68 10 6 1.0 | MMJ-003-227_-__ 220 3 15 90

*Add A" — for Axial leads, "R" — for Radial leads

PART MARKING
MMJ case size is type marked, all
others are color coded.

I} Red anode mark—b-%

**Add tolerance symbol from Part Number Explanation.

PART NUMBER EXPLANATION

/_

Minitan
it Modular
o—g—— 3rd o~g— 3rd
o—f—— 2nd o—g— 2nd
— 1st — 1st
i E
Tol."dot
Radial Axial
EIA COLOR DOT CODING
0 Black (omitted) 1 Brown 2 Red
3 Orange 4 Yellow 5 Green
6 Blue 7 Violet 8 Gray
9 White

Case Size

MM F

— 015 — 155 R -—

20

Rated
Voltage

e

Capacitance in pF.
First two digits are
significant figures.
Third digit is number
of zeros following.

A — Axial 40 = +40 —20%
R — Radial. W & U only
20 = £20%
10 = £10%
05 = =% 5%

Capacitance value is shown by means of standard EIA color
code dots except for the MMJ case size where all data is
printed. Because the polyester cases are black, black dots are
omitted. =10% tolerance is indicated by a silver dot. 5%
tolerance by a gold dot. No tolerance dot is used for = 20%.

31



Solid Tantalum Capacitors

SUBMINIATURE MINITAN
CORDWOOD MZ SERIES

FOR FILTERING ¢ COUPLING = BY-
PASSING ¢ TIMING

CORNING" solid tantalum capacitors are
manufactured by Components Incorpo-
rated, awholly owned subsidiary of Corning
Glass Works. Products and packaging
bear Cl or CORNING/Components Incor-
porated markings.

These precision, microminiature polar
capacitors are suitable for general filtering,
coupling, by-passing, and noncritical RC
timing applications to +85°C without
derating and to +125°C with derating to
% WVDC. Very favorable capacitance to
volume ratios make them especially well
suited to high density applications such as
found in avionics systems, subminiature
communications equipment, and thick film
circuitry.

PERFORMANCE CHARACTERISTICS

Capacitance — Measured at +25°C and
120Hz on a polarized capacitance bridge
with a maximum polarizing voltage of 2.2
vde and a maximum ac signal of 1.0 volts
rms.

Tolerance — Except for the MZY and MZP
case sizes, standard tolerance is =20%
with =10% or = 5% tolerance available in
all case sizes. 10% decade values are of-
fered in =10% or =5% tolerance.

Dissipation Factor — Measured simulta-
neously with capacitance as above. See
Part Number Section for maximum + 25°C,
120Hz values.

DC Leakage Current — With rated WVDC
applied through a 1000 ohm resistor for
a maximum of 5 minutes, at 25°C. DCL
values in A will not exceed those shown
in the part number section.

at 85°C — 10 times the value

at 125°C — 15times the value (at % rated

voltage).

Operating Voltage — Capacitors will oper-
ate reliably up to rated WVDC at +85°C
and to +125°C with linear derating to %
WVDC, Capacitors will withstand peak volt-
ages in the reverse direction equal to 15%
of the dc rating at +25°C, 10% at +55°C,
and 5% at +-85°C. Ac ripple voltage should
be limited so that the forward dc voltage
plus peak ac voltage does not exceed
rated WVDC.

Surge Voltage — At +85°C and at 60-
second intervals, capacitors withstand
1000 30-second applications of 130%
rated WVDC.

Temperature — No derating is required
between — 55°C and +85°C. Between
+85°C and +125°C, derate linearly to
% WVDC.

Moisture Resistance — Following Method
106, MIL-STD-202 testing, capacitors will
meet initial dc leakage requirements.
Capacitance will be within = 10% of initial
values.
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Life Test — After 2000 hours at +85°C
with rated WVDC applied, capacitors will
meet initial dc leakage and DF require-
ments. Capacitance will not change more
than = 10% from original values.

MECHANICAL

Construction — Tantalum pellets are en-
cased in polyester sleeves and sealed with
a special moisture resistant epoxy resin.
This rugged, fully insulated package with-

~
pe
D

—l-E|-<—

stands a one minute application of a 100
volt potential applied between the leads
shorted together and an encircling metal
foil envelope.

Leads — Leads are solder coated pure
nickel wide suitable for soldering or weld-
ing. Tested in accordance with MIL-C-
55365, .010 diameter leads withstand a
1 Ib. pull and .016 diameter leads a 3 Ib.
pull. All lead diameters withstand 5 rota-
tions twist.

O

Radial Axial
Dimensions — Inches (Millimeters)

Case E

Size L Max. D Max.

MzZY 125 (3.18) 070 (1.78) s
mzp 160 (4.06) 070 (1.78) L
MZB 200 (5.08) 080 (2.03) R
MZA 225 (5.72) 100 (2.54) i
MZG 250 (6.35) 150 (3.81) I

Leads: Y, P, B, A leads are 30 AWG, .010 +.002 (.25 =.051) Diameter
G leads are 26 AWG, .016 =.002 (41 £.051) Diameter
All anode leads are 1.625 *.125 (41.8 =3.18) Long
All cathode leads are 1.875 =.125 (34.9 £3.18) Long
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100
50 104
k-
2 e —
E \ - =
g 107 £
:6 20 G \A |\P s G
v L .',
1
5 10 —— § o 3
! 8 Y a §
5 X A o 10 o
) CEY % =y E
AL i
1
9 Above 25°C \ \ 10— 14 1
= derate linearly 1 =t T 1
3 to 33% | I 1
L ayIZHe i . (S O O T O 0 Y O Y
L =T K oK oo M 100 3K 10k 100k 1M T0M  100M 1007 1K 10K 100K 1M 10N 100M
Ripple frequency — hertz Frequency — hertz Frequency — herte
Maximum Ripple Voltage Impedance vs. Frequency Impedance vs. Frequency
nF Max. Max. uF Max. Max. uF Max. Max.
P/N Cap. WVDC % DF DCL P/N Cap. WVDC % DF DCL P/N Cap. WVDC % DF DCL
MZP-050-332%-£* 0033 50 6 0.5 | MZzZB-006-835%-r%r 33 & 6 05
Y Case Size Std. Cap. Tol. +40% —20% | MZP-050-472_-__ 0047 50 6 05 MZB-004-475_-__. 4.7 4 8 05
MZY-020-102%-%% 0010 20 6 05 | MzZP-050-682_-__ 0068 50 6 05| MzB0OD3685_-__ 68 3 10 05
MZY-020-152 - 0015 20 6 05 | MZP-050-103_—-—_ 010 50 6 05 | MZB-002-106_-—_ 10. S ohs0S
MZY-020-222_-__ 0022 20 6 05 | MzP-035-153_-__ 015 35 BEO5
MZY-020-332 _-_ _ 0033 20 6 05 MZP-035-223_-_ _ az2 35 Bl 105 MZA Case Size Std. Cap. Tol. £20%
MZY-020-472_-__. 0047 20 6 05 | MZP-035-333_-__ .033 35 6 05 | MzA-035-684%-2% 68 a5 Gy
MZY-020-682—-—— 0068 20 6 0.5 | Mzp-0353473_-__ 047 35 o 09| MZAodssios—-—= 4.6 885 6 1.0
MZY-020-103_-—_ 010 20 6 05 | MZP-035-683_-__ 068 35 6 05| MZA-020-155_-__ 1.5 20 6 0
MZY-020-163_-—— 015 20 6 05 | MZP-035-104_-__ 10 35 6 05 | MzA020-225_-__ 22 20 6 10
MZY-020-223_-__ 022 20 6 05 | MZP-035-154_-__ .15 35 6 05| MzA-015835_-__ 383 15 6 10
MZY-020-333_-__ 038 20 6 05 | MzPo3sz24_-__ 22 35 8 06| MzhoigaisrioE 4G 16 B
MZY-020-478_-—— 047 20 6 0.5 | MZP-020-334_-__ 33 20 6 05 MZA-006-685_-__ 6.8 & 6 1.0
MZY-020-683_-__ 068 20 6 05 | MZP-020-474_-__ .47 20 6 05 | MZA-004-106_-__ 10. 4 8 10
MZY-020-104_-__ .10 20 6 05 | MZP-015-684_-__ 68 15 6 05 wrao03-156_-__ 15, B g s
MZY-020-154 _-__ 15 20 6 05 | MZP-010-105_-—_ 1.0 10 6 05| mzA002-206 - 25 S
MZY-020-224_-__ 22 20 6 05 | MzP-006-1585_-__ 15 6 6 05
MZY-015-334_-__ 33 15 6 05 m;zgg;—ggs—-—ﬂ gg g 13 g-g MZG Case Size Std. Cap. Tol. =20%
MZY-010-474_-__ 47 10 6 05 =385 - 3 e = _
MZY-006-684_-__ .68 6 6 05 | MZP-002-475_-__ 4.7 2 10 05 | MZGO0S5552-22 15 35 Lo
g . MZG-035-226_-__ 22 as & 15
GRS e G B Dl MZG-020-385_-—_. 33 20 8 15
MZY-003-156_-__— 1.5 3 10 05 | MmzZB Case Size Std. Cap. Tol. =20% MZG.020-475 -— 4.7 20 6 A1E
et dDasaassaasia 2 2 10 05| \izpogsasds-sx @8 95 6 05| M2G.020685_-—— 68 50 & 1%
) : MZB-035-474 —-—_ 47 as 6 05| MZG-015-106—-—— 10, 15 6 15
Mk Gase Sice Std. Gap. Tol. +40% —20%  \ioposoga4—-— 68 20 & 05| MZG-010456—. 15 W
MZP-050-102%-%% 0010 50 6 05 | MzZB-020-105_-__ 10 20 6 05| MZG-006-226_-__. 22 6 6 1.5
MZP-050-152_-__  .0015 50 6 05 | MZB-015-155_-__ 1.5 15 6 05| MzG-004-336_-__ 33, 4 8 15
MZP-050-222_-__ 0022 50 6 05 | MZB-010-225_-__ 2.2 10 6. 05 MZG-003-476_-—_ 47, a 108 L 55

PART MARKING

O\am dot/anode mark @

A ot

L ]
L

—2nd

RADIAL

=l St

/—Tol, dot

*Add — "A” for Axial, "R" for Radial.

AXIAL

EIACOLOR DOT CODING
5 Green

Red

SN2 O

Orange
Yellow

Black (omitted)
Brown

Co~Nm

o—g—2nd

o-g— st

Blue
Violet
Gray
White

**Add Tolerance Symbol from Part Number Table.

PART NUMBER EXPLANATION

Minitan

MZ

=

Cordwood

Case Size

Rated
Voltage

A

010 475

i

R

i

Capacitance in pF. A — Axial 40 = +40 —20%
First two digits are R — Radial (¥ and P only)
significant figures. 20==*20%
Third digit is number 10= £10%

of zeros following. 05= = 5%

Marking — Capacitance value is shown by means of standard
EIA color code dots. The anode indicator dot also serves as
the third color dot. Because the Polyester cases are black,
black dots are omitted. +10% tolerance is indicated by a silver
(iot, * 5% tolerance by a gold dot. No tolerance dot is used for
+20%.
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SUBMINIATURE MINITAN
NONPOLAR MN SERIES

FOR FILTERING e COUPLING e
BY-PASSING e TIMING

CORNING™ solid tantalum capacitors are
manufactured by Components Incorpo-
rated, awholly owned subsidiary of Corning
Glass Works. Products and packaging
bear Cl or CORNING/Components Incor-
porated markings.

These precision, microminiature nonpolar
capacitors are intended specifically for
high density packaging applications where
occasional or continuous voltage reversals
occur. No dc bias is required. Weldable/
solderable leads and a wide range of
shapes, case sizes, and lead configura-
tions facilitate application to a broad range
of miniaturized electronic circuitry.

PERFORMANCE CHARACTERISTICS

Capacitance — Measured at +25°C and
120Hz on a polarized capacitance bridge
with a maximum polarizing voltage of 2.2
vdc and a maximum ac signal of 1.0 volts
rms.

Tolerance — Standard tolerance is *=20%
with #=109% or =5% tolerance available in
all case sizes. 10% decade values are of-
fered in £10% or *5% tolerance.

Dissipation Factor — Measured simultane-
ously with capacitance as above. See Part
Number Table for maximum +25°C, 120
Hz values.

DC Leakage Current — With rated WDVC
applied through a 1000 ohm resistor for 5
minutes maximum, DCL values in pA at
+25°C will not exceed those shown in
Part Number Table. At +85°C, DCL values
will not exceed 10 times Part Number
Table values. At +125°C with % rated
WVDC applied, DCL values will not exceed
15 times Part Number Table values.

Operating Voltage — Capacitors will oper-
ate at +85°C and to +125°C with linear
derating to % rated voltage. Dc biasing is
not necessary. Peak ac voltage plus dc
voltage should not exceed rated voltage.

Surge Voltage — At +85°C and at 60-sec-
ond intervals, capacitors withstand 1000
30-second applications of 130% rated
WvDC.

Temperature — No derating is required be-
tween —55°C and +85°C. Between +85°C
and +125°C, derate linearly to % WVDC.

Moisture Resistance — Following Method
108, MIL-STD-202 testing, capacitors will
meet initial dc leakage requirements. Ca-
pacitance will be within =10% of initial
values.

Life Test— After 2000 hours at +85°C
with rated WVDC applied, capacitors will
meet initial dc leakage and DF require-
ments. Capacitance will not change more
than = 10% from original values.

MECHANICAL

Construction — Tantalum pellets are en-
cased in polyester sleeves and sealed with
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MNY MNP MNB MNA MNG
- - s e
MNF MNM MNL MNS
——— & — -——

a special moisture resistant epoxy resin.
This rugged, fully insulated package with-
stands a one minute application of a 100
volt potential applied between the leads
shorted together and an encircling metal
foil envelope.

Leads—Leads are solder coated pure nick-
el wide suitable for soldering or welding.
Tested in accordance with MIL-C-55365,
010 diameter leads withstand a 1 Ib. pull
and .016 diameter leads a 3 Ib. pull. All
lead diameters withstand 5 rotations twist.

CORDWOOD MODULAR
RADIAL O AXIAL RADIAL EI AXIAL

—|C e —| Cl<—

—| B | —| B | I

; ;
| [
I‘—“"l D < | —| D |«
Dimensions — Inches (Millimeters)

P axioh (Radiai SRS C Max. D
MNY  175(445)  135(343)  120(305)  O70(178) 4 'osnaren
MNP 210(583)  .160(4.06) 120 805) 070 (1.78) Lo erdh
MNB  240(610)  .200(5.08) 140 (356)  080(208)  4lShbren
MNA  275(6.99)  .235(597)  .190(4.83)  .105 (2.67) :,:-702250{'?;_%)1')
MNG 810 (7.87) 270 (6.86) .290 (7.37) 155 (3.94) 1;?(?2‘15{"{5;:0_%’4)
MNF 220 (5.59) 180 (4.57) 125 (3.18) 125 (3.18) 1;_18200‘&5_%]1]
MNM 280 (7.11) 240 (6.10) 140 (3.56) 180 (4.57) x‘?é’fg"(ff;% )
MNL 370 (9,40) 315 (8.00) 180 (4.57) 220 (5.59) :"‘05205("(5-18_‘6{”
MNS /390 (9.91) .335/(8,51) 230 (5.84) 230 (5.84) 2“5.282(}5{(5&986}‘1)

Leads: NG, NL and NS leads are 26 AWG, .016 =.002 (.41 =*.051) diameter
All others are 30 AWG, .010 £.002 (.25 *=.051) diameter
All leads are 1.625 =.125 {41.3 *£3.18) long
Cap and WVDC are printed on NS case
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Solid Tantalum Capacitors

PART NUMBERS AND ORDERING INFORMATION

wF Max. Max. uF Max. Max. uF Max. Max.
P/N Cap. WVDC % DF DCL P/IN Cap. WVDC % DF DCL P/N Cap. WVDC % DF DCL
MNY Case Size Std. Cap. Tol. £20% MNB Case Size Std. Cap. Tol. =20% MNF-020-474 x- %% AT W30 & 05
MNY-020-102%-2= 0010 20 6 05 MNB-035-154 X- %= 15 85 6 05 | MNF-015-684 —-—_ 68 15 Gl ()
MNY-020-152_-__ 0015 20 6 05 MNB-035-224 - _ GG 6 05 MNF-010-105 ———— 1.0 10 6 05
MNY-020-222 _-__. .0022 20 6 05 MNB-020-334 _-__ .33 20 6 05 | MNF-006-155—-—— 1.5 6 6 05
MNY-020-382 _-__ 0033 20 6 05 MNB-020-474 —-—_ A7 20 GE s MNF-004-2256 —-—— 2.2 4 8 05
MMNY-020-472 _-__ .0047 20 6 05 MMNB-015-684 _-__ .68 15 6 05 MMF-003-335 -—— 33 3 10 05
MNY-020-682 _-__ 0068 20 Bi 05 MNB-010-105 _-—_ 1.0 10 6 05 | MNF-002-475_—-—— 4.7 2 s
MNY-020-108_-—_ 010 20 6 05 MNB-006-155 —-—— 1.5 6 € 05
MNY-020-153 _-__ .015 20 6 05 MNB-004-225 _-__ 2.2 4 8 05 y
MNY-020-223_-__ 022 20 6 05 MNB-003-335 _-__ 3.3 3 10 05 | MNM Case Size Std. Cap. Tol. £20%
MNY-020-8833 .- .033 20 6 05 MNB-002-475 —-—_ = 4.7 2 10 05 MNM-035-334 X - *%_ il Eis 6 1.0
MNY-020-473_-__ .047 20 6 05 : MNM-035-474_- 47 35 6 1.0
MMNA C Size Std. Cap. Tol. £20% s : :
MNY-020-683_-__ 0868 20 6 05 iy o MNM-035-684 _-__ 68 35 6 10
MNY-020-104 _-__ .10 20 6 05 MMNA-035-334 2- 2% a3 85 6 1.0 MMNM-025-105_-__ 1.0 25 & 1.0
MNY-015-154 _-__ 15 15 6 05 MNA-035-474 _-__ 47 35 8 10| MNM-020-155_-__ 1.5 20 6 1.0
MNY-010-224 _-__ .22 10 6 05 MNA-020-684 -__ 68 20 6 10| MNM-020-225_-__ 22 20 6 10
MNY-006-334_-__ .33 6 6 05 MNA-020-105_-—_ 1.0 20 6 10| MNM-010-335_-__ 33 10 € 10
MNY-004-474 _-_ _ AT 4 a8 0.5 MMNA-015-155 - _ g i 15 (<] 1.0 MMNM-006-475 _-_ 4.7 6 (5] 1.0
MNY-003-684 _-__ 68 eSS MNA-010-225 - 2.2 10 6 10| MNM-004-685_-__ 68 4 8 10
MNY-002-105_-__ 1.0 2R Mg G MNA-006-335 —-—_ 3.3 6 6 10| MNM-003-106_-__ 10. 3 HEE D
MNP Case Size Std. Cap. Tol. £20% MNA-004-475 _-__ 4.7 4 8 1.0
MNP-050-1022- %% 0010 50 6 05 MNA-003-685 _-—_ 6.8 3 100 ; s
MNP-050-152_-__ 0015 50 6 05 MNA-002-106 _-__ 10, 2 10 1.0 | MNL Case Size Std. Cap. Tol. £20%
MNP-050-222 _-—— 0022 50 6 05 MNL-035-105%-2 1.0 85 6 20
MNP-050-332 __-—__ .0033 50 6 05 MNG Case Size Std. Cap. Tol. £20% MNL-035-155 - _ 1:5 35 B =20
MNP-050-472 _-—_ 0047 50 6 05 MNL-035-225_-__ 22 a5 6 20
MNP-035-682 _-__ 0068 35 6 05 MNG-035-684 =-x2 68 35 6 15 MmNL-025-335_-__ 33 25 6 20
MNP-035-103 —-—_ .010 35 6 05 MNG-035-106 —-—— 1.0 85 6 15| MNL-020-475_-__ 47 20 6 20
MNP-035-153 _-__ .015 35 6 05 MNG-020-156 —-—— 1.5 20 & 15| wmNL-Oo15685_-—_ 68 15 6 20
MNP-035-223 _-__ 022 35 8 05 MNG-020-226 -__ 2.2 20 € 15| MNL-010-106—-—— 10 10 620
MNP-035-333_-__ 083 35 6 05 MNG-020-335. = 3.3, | 20 6 15 | MNLO0B-186—-—— 15. & 6 20
MNP-035-478 _-__ 047 35 6 05| MNGO1547s_ - 47 15 6 1.5 | MNL004-286_-—— 22 4 B2
MNP-035-683 _-__ 068 35 6 05 MNG-010-685 —-__. 6.8 10 6 fEE
MNP-035-104 _-__ .10 35 6 05 MNG-006-106 - 10 6 6 15 -
MNP-020-154 - 15 50 6 05 MNG-004-186 - 4 8 1.5 MNS Case Size Std. Cap. Tol. £20%
MNP-020-224 _-__ 22 20 6 05 MNG-003-226 - 3 10 15 | MNS-035-335x- 35 35 8 3.0
MNP-015-334 _-__ .33 15 6 05 MNS-025-475—-—— 4.7 25 6 3.0
BB T s i | o6 o | MIFECese Bize Std-Cap.Tole£20B1 || MNS-gs0 6aell S5 aall Lani e |50
MNP-006-684 _-__ .68 6 6 05 MNF-035-104 2-%+ 10 35 6 05| MNS-015106—-—— 10 15 6 30
MNP-004-105 _-__ 1.0 4 8 05 MNF-035-154 —-—_ 15 B35 6 05| MNS-010-156—-—— 15. 10 6 30
MNP-003-1565 _-__ 1.5 Sl e MNF-035-224 —-—_ 22 35 6 05 | MNS-006-226_-—_ 22 & 6 30
MNP-002-225 _.__ 29 2 10 05 MNF-025-334 _-__ 33 25 6 05 | MNS-004-336_-—_ 33 4 a8 30
“Add "A" — for Axial leads. "R" — for Radial leads **Add tolerance symbol from Part Number Explanation.
PART MARKING PART NUMBER EXPLANATION
MNS case size is type marked all
other case sizes are color coded.
— 015 — 684 A — 10
CORDWOOD MODULAR
RADIAL AXIAL RADIAL AXIAL
Mlnltan
O Tol. @ Tol. :] Tol. I:l Tol Nonpolar
.(dot {dot dot dot
7 ; z - : =2k
T 20 [ ns = 200 [N 200 pesitie iyolisus: Camiinionline A 0 de e
¥ 1 significant figures. 05 = = 5%
<3rd |/ Je3ra F J<ard [/ Jeara Third digit is number a
of zeros following.
EIACOLOR DOT CODING
0 Black (Omitted) 5 Green MARKING — Capacitance value is shown by means of standard
1 Brown 6 Blue ElA color code dots. Because the polyester cases are black
g ged g éiolet black dots are omitted. £10% tolerance is indicated by é
A Y;?Ig%ve 5 W;'uai;re silver dot, £5% tolerance by a gold dot. Mo tolerance dot is

used for =20%.
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Solid Tantalum Capacitors

SUBMINIATURE MINIDIPS

MD SERIES

For Filtering « Coupling e
By-Passing ¢ Timing

CORNING" solid tantalum capacitors
are manufactured by Components In-
corporated, awholly owned subsidiary
of Corning Glass Works. Products and
packaging bear Cl or CORNING/
Components Incorporated markings.

These subminiature, polar tantalum
capacitors are suitable for general
filtering, coupling, by-passing and
non-critical RC timing applications to
+85°C without voltage derating. In-
tended specifically for commercial
and industrial applications, Minidip
Series capacitors feature subminia-
ture size and superior performance at
a reasonable cost.

PERFORMANCE
CHARACTERISTICS

Capacitance — Measured on a polar-
ized capacitance bridge at 25°C and
120 Hz with a maximum polarizing
voltage of 2.2 vdc and a maximum ac
signal of 1.0 volts rms.

Tolerance — Standard tolerance is
+20%.

Dissipation Factor — Measured simul-
taneously with capacitance as above.

Operating Voltage — Capacitors will
operate reliably up to rated WVDC at
+85°C without derating. Ac ripple
voltage should be limited so that the
forward dc voltage plus peak ac volt-
age does not exceed rated WVDC.

Temperature Range — (—55°C to
+85°C) without voltage derating.

Surge Voltage — At+85°C and at 60-
second intervals, capacitors withstand
1000 30-second applications of 130%
rated WVDC.

Life Test — After 2000 hours at +85°C
with rated WVDC applied, capacitors
will not exceed 150% of the initial dc
leakage and D.F. limits. Capacitance
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MD2

will not change more than *=10% from
the initial value.

MECHANICAL

Construction — Minidip Series capaci-
tors feature subminiature tantalum

MD3

MD4

anodes, sealed in high stability, mois-
ture-resistant epoxy.

Leads—Leads are solder-coated, high
purity nickel wire suitable for either
soldering or welding. They will with-
stand a 1 Ib. pull.

Dimensions — Inches (Millimeters)

S Lead Length Lead
Case H D +0.015 +0.125 (£3.18) Diameter
Size Max. Max. (0.38) Anode Cathode *+0.001 (£0.025)
30 AWG
D2 {6 [ 73 0.095 0.050 1.625 1.375 0.010
(4.44) (2.41) (1.27) (41.3) (34.9) (0.250)
210 (] fa e 0.050 1.625 1.875 200
0.21 i ; ) : ] :
MD3 7 0.010
(5.33) (2.79) (1.27) (41.3) (34.9) (0.250)
(o] 0.125 0.050 1.625 1.8375 S0 G
0.26/ 5 i : A
MD4 0.010
5 4.
(6.60) (3.18) (1.27) {41.3) (34.9) (0.250)
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PART NUMBERS AND ORDERING INFORMATION

Max. Max. Max. Max.
Value Case D.F. DCL Value Case D.F. DCL
(Mfd) Part Number size % () (Mfd) Rart:Numker Blgetl WISLALT 1 (un)
2 Volts 15 Volis
2.2 MD2-002-225-20 MD2 10 1.0 33 MD2-015-334-20 MD2 8 1.0
4.7 MD3-002-475-20 MD3 10 1.0 68 MD3-015-684-20 MD3 8 1.0
10.0 MD4-002-106-20 MD4 10 1.0 15 MD4-015-155-20 MD4 8 1.0
3 Volts
1.5 MD2-003-155-20 MD2 10 1.0 20 Volts
3.3 MD3-003-335-20 MD3 10 1.0
6.8 MD4-003-685-20 MD4 10 1.0 i) MD2-020-154-20 MD2 8 1.0
e e
1.0 MD2-004-105-20  MD2 8 1.0 y Gy o ‘
59 MD3-004-225-20 MD3 8 10 AT MD3-020-474-20 MD3 8 1.0
[ : v : ’ \ - - - 8 .0
4.7 MD4-004-475-20 MD4 8 1.0 ad MDeRe o020 MD i
1.0 MD4-020-105-20 MD4 8 1.0
6 Volts
.68 MD2-006-684-20 MD2 8 1.0
1:5 MD3-006-155-20 MD3 8 1.0 35 Volts
3.3 MD4-006-335:20 MD4 8 1.0 10 MD2-035-104-20 MD2 8 10
10 Volts i MD3-035-154-20 MD3 8 1.0
47 MD2-010-474-20 MD2 8 1.0 22 MD3-035-224-20 MD3 8 1.0
1.0 MD3-010-105-20 MD3 8 1.0 .33 MD4-035-334-20 MD4 8 1.0
2.2 MD4-010-225-20 MD4 8 1.0 47 MD4-035-474-20 MD4 8 1.0
MARKING — Capacitance value in pF is shown by means of
standard EIA color code rings. Polarity and rated voltage is in- Capacitance Code WVDC/Polarity Dot
dicated by a colored dot. Significant
Color Figures Multiplier Color wvDC
PRODUCT MARKING Black 0 Brown 2v
Brown i White 3v
Red 2 Purple 4y
Orange 3 1.000 Yellow By
WVDC/ 15t Significant ‘é?gg\: g 18)8.‘8008 (BE}rae?n :gt
4 ignifican i
Polarity Digit \?ilgﬁet ? ot Ei[rl:f §g§
T, A 8
5 e
Multiplier e o?é’;ts'g"""’“”*
PART NUMBER EXPLANATION
2 — 10355 — 104 = 20
: : Minidip Case Rated Capacitance Tolerance
Mote: With part ted h 3 i i ; ; e
positive lead is gr??!?eerigahst.s it gg;t%iator&ze Eotaag lnwg';.igilt?tare ¥
significant
figures. Third
digit is the
number of zeros
following.
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Solid Tantalum Capacitors CORNING 1comPongnTs

SUBMINIATURE TANTALUM CHIPS

MC SERIES

FOR FILTERING ¢ COUPLING e
BY-PASSING » TIMING

CORNING® solid tantalum capacitors
are manufactured by Components In-
corporated, a wholly owned subsidiary
of Corning Glass Works. Products and
packaging bear Cl or CORNING/
Components Incorporated markings.

Microminiature MC chip capacitors
are designed specifically for hybrid,
thick film, and microcircuit applica-
tions where mounting space is critical
and where conventionally packaged
capacitors may not be used. The MC
series capacitors are suitable for gen-
eral coupling, filtering, by-passing,
and non-critical timing applications
over the temperature range of —55°C
to +125°C and over the capacitance
range .1 to 100uF. Extended capaci-
tance values are available on special
order.

PERFORMANCE
CHARACTERISTICS

Capacitance — Measured on a polar-
ized capacitance bridge with a max-
imum polarizing voltage of 2.2 vdc
and a maximum ac signal 1.0 volts
rms. See Part Number Table for avail-
able ratings.

Tolerance — Standard tolerance is
=20%, except for the MCU case size
(+40, —20%). =10% and *=5% toler-
ances are available in all case sizes.
10% decade values are offered in
*10% or =5% tolerances.

DC Leakage Current — With rated dc
voltage applied through a 1000 ohm
resistor in series with the capacitor,
DCL will not exceed the values shown
in Part Number Table. At +85°C, DCL
values will not exceed 10 times Part
Number Table values. At +125°C
with % rated WVDC applied, DCL
values will not exceed 15 times Part
Number Table values.

Dissipation Factor — Measured simul-
taneously with capacitance as above.
See Part Number Table for maximum
+25°C values.

Operating Voltage — Capacitors will
operate reliably up to rated WVDC at
+85°C and + 125°C with linear derat-
ing to % WVDC. Ac ripple voltage
should be limited so that the forward
dc voltage plus peak ac volitage does
not exceed rated WVDC.
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Temperature—No derating is required
between —55°Cand +85°C. Between
+85°C and +125°C, derate linearly
to % WVDC.

Surge Voltage — At+85°C and at 60-
second intervals, capacitors withstand
1000 30-second applications of 130%
rated WVDC.

Life Test—After 2000 hours at +85°C
with rated WVDC applied, capacitors
will meet initial dc leakage and DF
requirements. Capacitance will not
change more than *=10% from initial
values.

e

— I*Wﬁ
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£ .020 of

Wk AT
g N

MCM THRU MCJ CASE SIZES

Dimensions — Inches (Millimeters)

A SUBSIDIARY OF CORNING GLASS WORKS

MECHANICAL

Construction — Tantalum pellets are
coated with 60/38/2 (2% silver) eu-
tectic solder suitable for reflow solder
mounting. The negative terminal is
the capacitor body itself. The positive
terminal is a solder coated nickel wire.
Lead Attachment—Positive leads may
be attached by conventional welding
or soldering technigues. Negative
terminal attachment is accomplished
by reflow soldering. Soldering tech-
nique, time, and temperature are
critical to reliable performance and
circuit yields.

S
iN
!

' X |
%020 of
actual body
width

MCU & MCF CASE SIZES

D

Case H w oL =+.002 s

Size Max. Max. Max. Max. (*+.051) Min.
mcu .060 (1.562) .056 (1.65) .085 (2.18) 155 ( 3.94) 016 (.41) 75%
MCF .085(2.16) ..110(2.79) 110(2.79) ABO( 4.57) .020 (.51) 75%
MCM 100 (2.54) 170 (4.32) 175 (4.44) 245 ( 8.22) .020 (.51) 75%
MCL 120 (3.08) .205 (5.21) 230 (5.84) 800 ( 7.62) .020 (.51) 75%
MCS 145 (3.68) 210 (5.33) .240(6.10) 310 ( 7.87) 020(.51) 75%
mMCcJ 170(4.32) 355 (9.02) .390 (8.91) 460 (11.68) .020(.51) 75%

.
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1 ' PONENTS
Solid Tantalum Capacitors = CORNING [#OMF-"=w=

A SUBSIDIARY OF CORNING GLASS WORKS

PART NUMBERS AND ORDERING INFORMATION

Cap.inuF WVDC Max.DF % Max. DCL Cap.inmuF wvDC Maxz.sl:)ol::% N::x.f?@L
Part Number @25°C @ @25°C InuA @ Part Number Sy e @20 H 2§°c
! 120 Hz 85°C 120 Hz 25°C 120 Hz 85°C 1 z
MCU Case Size
MCU-020-104-_~_ 10 20 6 05 MCL Case Size
MCU-020-154-— 15 20 6 0.5 MCL-035-225-%_ 2.2 a5 6 2.0
MCU-020-224- .22 20 (5] 0.5 MCL-035-335-__ 3.3 35 6 2.0
MCU-015-334-— .33 15 6 0.5 MCL-035-475-___ 4.7 a5 6 2.0
MCU-010-474-— A7 10 6 0.5 MCL-025-685-— 6.8 25 53 2.0
MCU-006-684-— .68 6 6 0.5 MCL-020-106-— 10.0 20 (53 2.0
MCU-004-105-— 1.0 = B =2 MCL-015-156-— 15.0 15 6 2.0
MCU-008-155-— 1.8 < A9 2 MCL-010-226- 22.0 10 6 2.0
MCF Case Size MCL-006-336-—— 33.0 6 6 2.0
MCF-085-104-% 10 35 6 05 MCL-004-476-— 47.0 4 8 2.0
MCF-035-154-— 15 35 5} 0.5
MCF-035-224-__ 22 35 6 0.5 MCS Case Size
MCF-085-834-_ .33 as 6 0.5 i o i P N s
MCF-035-474- 47 35 6 05 S-035-685-— : :
MCF-025-684-___ 68 25 6 05 MCS-025-108-— 10.0 25 6 3.0
MCF-020-105-__ 1.0 20 6 05 MCS-020-156-— 15.0 20 6 3.0
MCF-010-225-__ 2.2 10 6 0.5 MCS-010-336-— 33.0 10 6 3.0
MCF-006-335-—_ 3.3 6 6 0.5 MCS-006-476-— 47.0 6 6 30
MCF-004-475-— 4.7 4 8 0.5 MCS-004-686-— 68.0 4 8 3.0
MCF-003-685-__ 6.8 3 10 0.5
MCF-002-106-— 10.0 2 10 0.5 MCJ Case Size
MCM Case Size MCJ-035-106--%_ 10.0 35 8 9.0
MCM-035-684-%_ 68 a5 & 1.0 MCJ-035-156-__ 15.0 35 8 9.0
MCM-035-105-— 1.0 35 6 1.0 MCJ-035-226-___ 22.0 35 8 9.0
MCM-035-155-— 1.5 as 6 1.0 MCJ-025-336- 33.0 25 8 9.0
MCM-025-225-__ 2.2 25 6 1.0 MG 0504765 470 20 3 50
MCM-020-335-__ 3.3 20 6 1.0 MCJ-015-686- 68.0 15 8
MCM-020-475- 4.7 20 1 = ' <
: — - 6 0 MCJ-010-107-— 100.00 10 8 9.0
MCM-010-685- 6.8 10 6 1.0
G ouE 0o — 10.0 6 6 1.0 *Tolerance is indicated by adding suffix "—40" for +40% —20%
MCM-004-156-— 15,0 4 8 1.0 tolerance, ' —20" for = 20%, "—10" for =10%, and “—05" for = 5%
MCM-003-226-___ 22.0 3 10 1.0 tolerance, i.e.,, MCU-020-104-40, MCS-035-685-10, etc.
PART NUMBER EXPLANATION
MER SUll =000 < 404 & - 40
Seri_es Cgse Rated Capacitance in pF. 40 = =40, —20% (MCU only)
Designator Size Voltage First two digits are 20=rkD0%
significant figures. 10.= =£10%
Third digit is the 05 = *£5%
number of zeros

following.
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Metal Film Resistors

Introduction

The exacting performance require-
ments of today's electronic systems
demand the use of only the most
stable and reliable components. At
Corning, our direction has been to
reduce the burden placed on the cir-
cuit designer by developing metal
film resistors that produce precision
performance and high levels of reli-
ability for the life of any circuit.

For example: Long term reliability in
precision resistors was a problem until
Corning introduced the NE, NC and
NA style resistors. How much preci-
sion to buy was often a question until
we developed the C3, C4, and C5
style multi-purpose resistors, opening

the way to performance with economy.
Shorts and flaming failures worried
many users until Corning developed
the exclusive FP resistors. Entirely
flame-proof, these resistors will not
flame or short, even under the most
severe overloads.

By anticipating the designer’s resistor
problems, we have developed the
precision, reliability, quality, and use-
fulness of CORNING® metal film
resistors.

Established Reliability

CORNING metal film resistors have
demonstrated a failure rate of
0.00013%/1000 hours, based on ap-
proximately one billion unit test hours.

MILITARY PART NUMBER EXPLANATION

MIL-R-22684 (RLO7S103J)

BT \“-Il-l'-
)|

ELECTRONICS

The quality Corning builds into its
resistors has been demonstrated by
field performance in high reliability
programs such as: Minuteman, Safe-
guard, Mercury, Gemini, Apollo, Mari-
ner, and Poseidon, as well as our
involvement in virtually every other
military program requiring resistors.

MIL-R-22684 and MIL-R-10509 are
now inactive for new design, and are
superseded by Established Reliability
specifications MIL-R-39017 and MIL-
R-55182, respectively — failure level
M. Corning is qualified to supply to
these specifications.

MIL-R-39017 (RLRO7C103GR)

RL 07 S 103 J RLR 07 103 G R
Fixed IFilm Solderable Resistance Fixed film Solderable/ Resistance
Resistor Lead Tolerance resistor weldable Tolerance
MIL-R-22684 G = £29 established leads 6= oy

J = £5% reliability J= =59

Size and Resistance MIL-R-39017
Power Rating in ohms . . : -
at 70°C First two digits Size and Resistance in ohms Failure rate !
07 = ¥ watt represent significant power rating Firstl t_wo digits are level expressed in
20 = Jb watt figures and the last at 70°C significant figures %/1,000 hours
32 = 1 watt digit specifies the 05 = Ja watt and t_h_e last digit at 60% confidence level
42 = 2 watt number of zeros 07 = % watt specifiesthe M=1.0

to follow 20 = ¥ watt nurfnlrler of zeros ;: %.‘51

= 32 = 1 watt to follow = 0.
i S Ry 42 = 2 watt 103 = 10,000 ohms S = 0.001

MIL-R-10509 (RN60D1003F)

MIL-R-55182 (RNC55H49R9FM)

RN 60 D 1003 B RN C 56 H 49R9 F M
Fixed film Temperature Resistance Tolerance Fixed film Temperature Resistance
(high stability) characteristic B* = £0.10% resistor Icharact%rlst!c tol_ereince
resistor in ppm/°C Cr= £0.25% established in ppm/°C : B= 10.1%
MIL-R-10509 B = £500 D* = £0,50% reliability (non-hermetic) D= :0.5%
C = *50 F= =1.00% H= =50 F=%1.0%
D = +200, *Available only in R = Solderable lead J=£25
Size —500 temperature characteristic C = Solderable/Weldable | K= £=100
50, 55, 60, E= *+25 "G and "E" lead (type ;'Jof MIL-
STD-1276
Lo N = Weldable Resistance in ohms Failure rate ,
Resistance in ohms (type N-2 of First three digits level expressed in
First three digits are MIL-STD-1276) are significant f_igures %/1000 ho:_:lrs
significant figures and and tn_e last digit at 60% confidence
the last digit specifies specifies the number level
the number of zeros Size of zeros to follow M= 1.0
to follow 50,55, (49R9 = 49.9 ohms) P= 01
{1003 = 100,000 ahms) 60, 65,70 R = decimal point R = 0.01
R = decimal point (1003 = 100,000 0hms} S = 0.001

(i.e. 49R9 = 49.9 chms)
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Metal Film Resistors

CUSTOM NON-STANDARD CAPABILITIES

With our addition of more sophisticated Corning is also equ!pped to_ perform
Corning can now 100% non-destructive _rgdlographm
(x-ray) inspection of finished com-
ponents. Characteristics that can be
detected are:

Many special resistor requiremfents ‘ :
can be fulfilled by calling the Resistor test equipment, _ (
Product Engineering Department in offer custom testing or screening

Bradford, Pennsylvania, (814) 362- such as:

5571. Some of these “special’ ca- 100% noise sort, temperature cycle T
b _ : , isti alignm

pabilities are: Burn-in @ various power overload Resistive element alig
Non-standard marking, serialization, levels Coating voids
date code Group A, B, C type tests Foreign materials

. mer acceptance programs . :
Weldable leads, gold-plated nickel gu?;(:anece distr?butions 9 Heterogenities of materials
and dumet L'? tast Broken, abraded, distorted element
ife
Non-standard lead diameters Degradation tests Details of x-ray equipment such as
Packaging, blister, vial Temperature Coefficient Matching focal pointsare available uponrequest.
: Semi-Precision (MIL-R-39017)
Precision (MIL-R-55182 & MIL-R-10509) Standard Resistance Values & MIL-R-22684)
PURCHASE TOLERANCE

B-.1% B-1% B B-.1% B-.1% B-1%

C-25% C-.25% c C-.25% C-.25% C-.25% G-2%

D-5% F1% D-5% F-1% D F-1% D-5% F-1% D-5% F-1% D-5% F-1% J-5%

10.0 10.0 14.7 14.7 21.5 21.5 31.6 316 46.4 46.4 68.1 68.1 10

1O RS ORI RS i T Boin) e AT o s 11

10.2 10.2 15,0 15.0 22 221 32.4 32.4 47.5 47.5 69.8 69.8 12

TUANINPE RS R a L s e Shien T B T e THR L SR S 13

10.5 10.5 15.4 15.4 22.6 22.6 33.2 33.2 48.7 48.7 71.5 s 15

IOCRIE el o RE T ahe. DN aae| U ded o o game RS 16

107 o7 188 el 232 935  maG 840 409 409 as  vus 18

IOSENEad S sl T G e g e e DR 20

11.0 11.0 16.2 16.2 23.7 23.7 34.8 348 511 511 75.0 5.0 22

11.1 16.4 24.0 35.2 ST 759 24

FEIRRI SO BN 165 N oaB oA SEF ey 53 esm e YeR 27

AR B e B ogg T gl T 2R T e B 30

Jrfiaby 11.5 16.9 16.9 24.9 249 36.5 36.5 53.6 53.6 78.7 78.7 o8

ey | eg A e USSR I ST e T 36

Ino e s e a) DEl5 Zes  ava 874 545 She.  moe. ane 39

TZON e R DR R Era i Sl S i e 43

led Saded . ips. 478 96 26 883 888 562 B2 B oo 47

LEAE T a0 B G Pea e o aeRl U 565 s eam e 51

lgElie s N aa e o) 987 © Pe 8031 d9R 676 =rh . Banl | wae 56

12.6 18.4 271 39.7 58.3 85.6 62

lei | g BT 87 274l 2vd  4gs  due: 550 | se6  sae. see 68

129 18.9 27.7 40.7 59.7 87.6 75

13.0 13.0 191 19.1 28.0 28.0 41.2 41.2 60.4 60.4 88.7 88.7 82

ISR aEiasd Bt esd & L T OE s e et 1NERA 91

133 | 188 196 496 287 287 422 492 - 618 69 968 555

THoAMI= R to e B agnel oo el e esie ) e g R0

197 | 18« 200 200 994 294 432 48D 634 644 951 oai

e B SR T S R R L

14080 o - 206 205 g0 304 442 445 Gan 64D 955 Bea

TR SO 0B SRR aBes e el Jgeiy R G RS

ISy 148 L 2108 a0 800 - a0’ 455 453 ees  ess. ore | @

14.5 21.3 31.2 459 67.3 98.8

Standard resistance values are obtained from the decade table by multiplying by powers of 10. As an example, 13.3 can represent ohms, 133
ohms, 1.33K, 13.3K, 133K, 1.33 megohms.

ElA Color Code

Multiplier
Significant Figures (number of zeros to follow) Tolerance
Black =0 Green=5 Black = None Yellow = 0000 Brown = =1%
Brown =1 Blue =86 Brown =0 Green = 00000 Red = 2%
Red =2 \Vioclet =7 Red = 00 Blue = 000000 Gold = =5%
Orange = 3 Grey = 8 Orange = 000  Gold =X 1 Silver = =10%
(ElcHEE G Rinlie =9 Silver = X .01 No Band = +20%
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Metal Film Resistors

STATISTICAL DESIGN TOLERANCE

CONCEPT

From the designer's standpoint, cir-
cuits will continue to perform their
function providing their components
operate within the limits established
during design. Optimum circuit de-
sign thus depends on predictability
of total excursion from nominal char-
acteristics.

Corning's statistical design tolerances
infroduce opportunities for circuit
simplification, savings on associated
components through predictable re-
sistor performance, and standardiza-
tions in both inventories and manu-
facturing.

Corning has established statistical
summations of all resistance devia-
tions from nominal, both transitory
and permanent, which provide de-
pendable, low cost circuit design.

These summations include:

1. Initial resistance distribution related
to purchase tolerance,

2.Changes in resistance resulting
from temperature coefficient
effects.

3. Changes in resistance due to en-
vironmental testing (moisture, tem-
perature cycling, solder heat effect,
and 1,000-hour load life).

4.10,000-hour load life changes due
to rated power dissipation.

Theory

A continual sampling of resistance
deviations due to purchase tolerance,
temperature coefficient, environmen-
tal stress, and load life can be com-
bined statistically when these char-
acteristics have a normal or Gaussian
distribution.

“\'I '

Zrm 1NN \"Jl 51

ELECTF?ONICS

| W

The end product is not sorted or
selected for desired characteristics,
but rather produced to specification.
CORNING* resistors display normal
distributions primarily due to manu-
facturing techniques that adhere rig-
idly to specified purchase tolerance
and temperature coefficient specifi-
cations.

The curves illustrate the development
of CORNING design tolerances, using
accepted statistical techniques. The
design tolerance is the calculated
AR limit from first application of
power through 10,000 hours load life,

APPLICATION

The circuit designer can apply
CORNING metal film resistors within
the design tolerance limits shown by
the table:below. These limits are given
for the NC, NA, and C style resistors.

+2%
______ =
i Design
+3a Tolerance
x Limits
Nominal J
=31 || mem—————————
—1%
T 2 3. 4
—2% .
h Temperature Environmentals 10,000 Hour
'T’S'u'.fm'.'-fci + Co-efficient -+ and 1,000 Hr. + Load Life
Load Life
A Styl C Style
he CNEitglgpm T.C‘N— 10,6 ’ppm Multi-Use Resistors — 100 ppm
n: Design
el Sosiin Purch Tolerance
. Tolerance Corning Rating Purch. Tolerance Corning  Rating rch.
cg;:i:g F\::;[tl:sﬂ Pgro'i.h I::r::; % Type Waltts Tol. Limits % Type Watts Tol. Limits %
+2.82 —1.84
—0. Yw @ %%,  +1.25 —067 %w @ 1%, i
-jég"g }%32’ I:f;:: —?Ag? 70°C 1%  +1.63, —1.00 5 70°C 29  +312 —252
b MRy YVoow @ 1% +2.72 —1.84
—0 Yow %%,  +1.64, —1.18 20W ] T2, ;
’1‘%‘;0% }332 I:Zggf _?,?g 1“250% 1%  +1.91,—1.45 1259C 2%  +8.35 —252
: —1.24
= Kw @ %%,  +1.49, —0.50 Yw @ 1%, +2.01, —1.2
}ggog }%% ﬁ:?g: —?igg 70°C 1% +1.88 —1.00 L 70°C 2%  +281.—216
NC5 e : %w@ 1%  +210,—1.42
—0, Yw @ Yo %, +1.57, —0.62 BwW i =
‘Eﬁz\;‘% %? i::gg: —?.gg 125°C 1%  +1.90. —1.01 1259C 2% @ +2.87, —2.27
=0, Ywa@ %% +2.00 —086 YBw @ 1%, +220 —1.00
%&g }%2' I:Zggf —?.gg 70°C 1%  +2.29.—1.00 oL 70°C 2%  +3.05 —1.88
hes NEE Yiw @ 1%  +2.24.—1.14
1 27, —0.68 Yw@ %% +174,—0.76 w !
i‘ﬁ%gz é&' 11 Sg' —? ge 12590, Am 201 —1.07 1259C 2%  +3.06, —2.02
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Metal Film Resistors

PROVEN STABILITY

In 1956, Remington Rand Univac
Division of Sperry Rand Corporation
began testing 1500 CORNING® N20,
1 watt, 1% resistors in a 40°C ambient
under various power stressing con-
ditions. Resistance deviations result-
ing from this program were minimal

and unsurpassed in the industry. To
confirm the stability characteristics
demonstrated in the Remington Rand
Univac test, Corning remounted 600
of the original resistors in an un-
controlled 25°C ambient early in
1962, accumulating over 180,000

— r’_,._-.g' MM

/

ELE

I
u

TRONICS

total test hours to date. Not a single
unit has exceeded a 2% AR from
initial resistance at time zero. The
results of this added testing are shown
below and will be of great value in
evaluating CORNING metal film re-
sistors for your circuit requirements.

Testing Procedures (Closely Simulating Typical Application)

Nominal No. of Power Percent Total
Resistance Units in Dissipation of Rated Test Hours Unit
(Ohms) Group (Watts) Power To Present Hours
10,000 150 0.1 20 177,918 26,686,950
10.,000 150 0.2 40 176,837 26,525,550
10,000 150 0.3 60 178,537 26,780,550
115,000 150 0.6 120 182,537 27,380,550
TOTALS 600 715,824 107,373,600
Upper limit AR
+0.07%
+2%
+1%
0
Lower limit AR
‘ | —1.22%
0 20 40 60 I | | l I l I
80
100 120 140 160 180 200

Thousands of hours

Extended Load Life Performance, CORNING Metal Film Resistors (10K, % Watt) at 0.3 Watt

40

30

20

178,537 Hours

o

—1.0 —0.5 0 +0.5
Deviation from initial — percent

Deviation Percentage at 0.3 Watt Dissipation for CORNING Resistors
10K, 1% Purchase Tolerance, 150 Piece Life Test ’
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Metal Film Resistors—Precision

NES5S5, 60, 65 (Commercial) RN55E, 60E, 65
NC55, 60, 65 (Commercial) RN55C, 60C, 65

E (QPL to MIL-R-10509

) £ 25PPM

C (QPL to MIL-R-10509) + 50PPM
-
Corning's =25 and = 50ppm resistors  low noise and low inductance charac-
provide the tight tolerance, tight tem-  teristics of metal film technology.
perature coefficient and operating  Standard resistance tolerances are
stability required in today's precision 0.1, .25, .5. and 1%.
circuits. These resistors feature the
Military Dimensions—
{Commercial) Inches (mm)
Military Corning Wattage Rating Voitage Resistance Standard Temperature Body
Type Type 70°C 125°C Rating Range Tolerance Coefficient Length
! .245 £ 020
S RNSSE (NESS) (%) (88 200 49.90-1 Meg 2 2spPm/oC e
NE55 '
SRS 375 + .025 — 055
— - RNGOE (NE6O) (%) () 250 49.90-1 Meg ‘L 28 25pPM/oC (95 + 63 — 1.4)
NE60
: 575 +.030 —.040
——— W —————  anese ness) () () 300 49.90-1 Meg ‘L $20 2sppmysciRTe Fi0Se ok
NE65
245 = 020
RNS5C (NCs5)  (4) {Lfg] 200 40.001 Meg k23 soppmoc  FHS T OX -
it
NC55
375 + .025 — 055
e RN6OC (NC60) (%)  (§, 250 49.90-1 Meg L' 25 50PPM/°C 05 + 88 — 14)
NC60
/o0 575 + .030 — .040
RN6SC (NC65) (1) %, 300 4990-1 Meg ‘L T soppmyoc 1T, O30 1.3)
NC65
PART NUMBER EXPLANATION
MILITARY COMMERCIAL
RN 55 E 1002 F NE 55 49.9R 1%
I : i Resistance
Fixed film Case Temperature Resistance Resistance Corning g?zs: ;algeoﬁmoshms Tcelsélrsance
precision Size Coefficient in ohms, 3  Tolerance Style — = ihotaiiE 1%
resistor E = *25PPM significant B = f-1% NE = i AL bt + 559,
(QPL to C = +50PPM figures plus C = *.25% NE'=* o padline + 5%
MIL-R- multiplier D = f%zﬁ il +19
10509) or number F = *
of zeros to
, 60, 65
55, 60, 65 follow. 55 -
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DERATING CURVE

£ /f—\\| ), l\\ |]| Y |. .':_--
( 'JL)rlil NI RN
oo|ezekozos | ELECTRONICS
N,
80 B
\’4\,9/
-~ 60 A
; NOa
40 %:
20 "\
0 N
100 120 140 160 180
AMBIENT TEMPERATURE (C°)
Load Life SE"IZ“ e
Di ifons— 1000 Hours Moisture Temp. Short Time Low Temp. older er|
Inr:::ssl?mm) Rated Cond. Resistance Cycle Overload Operation D.W.V. Heat Strength Shock Vibration
Body Lead AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. ARMax. AR Max. &R_'_Max‘
Diameter Diameter = + % = +% =% =% *% % =% =%
ng’zﬂﬁ -02150] -{Ugg) 05 05 0.25 0.25 0.25 01 0.1 01 0.1 0.1
-(‘332 . ‘g’f? {'%%5) a5 05 025 0.25 0.25 0.1 0.1 0.1 01 0.1
'?f?ff?gi‘%%? s c5 0.5 0.25 0.25 0.25 0.1 0.1 0.1 0.1 0.1
r iggl:—“-‘(gﬁol ioe2351 05 05 0.25 0.25 0.25 0.1 0.1 01 0.1 01
I\,f’ii 'gf? {%235) 05 0.5 0.25 0.25 0.25 0.1 0.1 01 0.1 0.1
i s e OEs 05 0.5 0.25 0.25 0.25 01 0.1 o1 0.1 0.1
PART MARKING EXAMPLES OTHER MARKING AVAILABLE — Cus-
tomer part number; color banding.
MILITARY COMMERCIAL INSULATING COATING — Epoxy resin.
(STANDARD) (OPTIONAL) COLOR — Dark gray.
LEAD MATERIAL — Type C, per MIL-STD-
CGW CGW 1276 (weldable types available).
sazid | NC55 NC55 OTHER INFORMATION AVAILABLE —
RN55C 100K Frequency, characteristics, inductance,
1003F 1% noise.

CGW — Corning Glass Works

NC55 — Style and Case Size

r RN55C — MIL Designation
1003F — Value & tolerance

CGW — Corning Glass Works
NC55 — Style and Case Size
100K — Value in Ohms

1% — Tolerance
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Metal Fim Resistors-Precision

NC3, 4, 5, 6, 7 (Commercial) RN50C, 55C, 60C, 65C, 70C (QPL to MIL-R-10509) =+ 50PPM
NASS, 60, 65, 70 (Commercial) RN55D, 60D, 65D, 70D (QPL to MIL-R-10509) + 100PPM

-
Precision metal film resistors for all These resistors feature low noise and
circuit applications. Specifications low inductance characteristics.
meet or exceed those of MIL-R-10509.
Military Dimensions—
(Commercial) Inches (mm)
Military Corning Wattage Rating Voltage Resistance Standard Temperature Body
Type Type 70°C 1259C Rating Range Tolerance Coefficient Length
==
ﬁg; RN50C (NC3) Yo % 200 49.90-100K % EoopEMRe A8 SR80
90 - 5 225 = 020
—i— RNSSC (NC4) K% % zao AR ISDRE St | o snppaocl 250 1020
NC4
- Y .355 £ 020
gt RN6OC (NC5) % % ool AR S ke erorEmiee. S0 020
NC5
3.900-1 M % 554 = 021
—— il R"\esc (NCe) % o800 338000 meg % =8OPPM/SC 558, 0%,
NC6
1 719 £ 031
+ RN70C (NC7) % h 350 5110-1Meg 4t Es0PPM/C 12001
NC7 :
y ) 49.90 -150K Y2 % o 225+ 020
—— - RNS5D (NASS) [’é} {fg) AT i i) o  E100PPM/OC (223 T2
NA55
1 49 90 -499K V% o 355 % 020
RN60D (NABO) (f'ﬂ éj;, 300 561 Meg {5~ £100PPM/°C (g5 & ‘g1
NAGO
: = b 554 = 021
+ RN65D (NAG5) % Y 350 4?@?&'21,““;39 ’f-?f +£100PPM/°C (7707 = 53)
NAG65
; 719 = .031
+ RN70D (NA70) % % 500 51101 Meg 4P =100PPM/°C (/a5 0%,
NA70
PART NUMBER EXPLANATION
MILITARY COMMERCIAL
RN 60 D 1001 F NA 55 49.9R 1%
| l : : in ohms Resistance
Fixed film Case Temperature Resistanc: _lF_{elsmtaré(ée Csosgllgg %?:ee \Ff{alzueog]mos il
isi i fficient in ohms. oleran = g
DrePltSI?n géze 80: ::clsegppm significant D = *.5% NC = =50PPM NC3,4,5 6,7 K = thousand :.159,16
Egsié?_?o 55, D = +200, figures plus F = =1% NA = +=100PPM NA 55, 60, 65, 70 i DrEirITiScm =1%
MIL-R- 60, —500PPM multiplier milio
10509) 65, or number of
70 zeros to
follow. ﬂ
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MIL DERATING CURVES

T I !_;_-.I
WER l (@7(@) RV INIINNSEY
* e l ELECTRONICS
o \a!
EI TN 2
g 80 \'” ‘1%»
r El ON125 ?-—
& NN
GEAU (s ?‘B \
a~ -,{:
2 <
b ll> 175
|
U-‘u a0 1o 130 150 V70 190 210

AMBIENT TEMPERATURE (C?)

i Effect
Load Life
Solder Terminal
— 1000 Hours Moisture Temp. Short Time Low‘l‘a_r_np. .
D!Im:nﬂ?n;) RBated Cond. Resistance Cyclo Overload Operation D.W.V. Heat Strength th:;: \E:r:ql:;n
Bndym <% Lead AR Max AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. AR Ta:. Al +%x. i "
: _ ! " ity
Diameter Diameter £ % =% *% £ % +% *% =% 6
pENCE e 05 05 0.25 0.25 0.25 0.25 0.1 01 025 025
ig*’ggi-_% raa 0.5 0.5 0.25 0.25 0.25 0.25 0.25 0.1 0.1 0.1
‘(;4?31 °€.§’0"_ '05%95 ;'_06235] 0.5 0.5 0.25 0.25 0.25 0.1 0.25 ol| 0.1 0.1
A 0 05 05 025 025 025 01 01 01 0.1 01
('343% = A8 g%"ﬁ 0.5 05 0.25 0.25 025 01 0.1 0.1 0.1 0.1
i é‘;"é:";‘& &235_} 0.5 05 0.25 0.25 0.25 0.1 0.1 0.1 0.1 0.1
(a6 + 000 — 28) i%%sl 05 0.5 0.25 0.25 0.25 0.1 0.1 0.1 0.1 01
3‘4933++0122 = gé]ﬁ {03235} 0.5 0.5 0.25 0.25 0.25 01 0.1 0.1 0 o1
= 3
680 = 38) {81 Sl 0.5 0.26 0.25 0.25 0.1 01 0.1 0.1 0.1

PART MARKING EXAMPLES
MILITARY COMMERCIAL OTHER MARKING AVAILABLE — Cus-
(STANDARD) (OPTIONAL) tomer part number; color banding.
INSULATING COATING — Copolymer
CGW CGW silicone.
RN60D COLOR — Dark gray.
. 1000F NAGO S
NAG0 100R LEAD MATERIAL — Type C, per MIL-STD-
100R =1% 1% 1276 (weldable types available).
OTHER INFORMATION AVAILABLE —
Frequency, ch teristics, | ;
CGW — Corning Glass Works CGW — Corning Glass Works n‘;,'g; s B i e
RN60D — MIL designation NAB0 — Style and Case Size
r 1000F — Resistance value & tolerance 100R — Value in ohms
NABO — Style and Case Size 1% — Tolerance
100R = 1% — Value & Tolerance
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Metal Film Resistors-Established Reliability

RNCS5H/K, 60H/K (QPL to MIL-R-55182) Precision

RLROSC, 07C, 20C, 32C (QPL

CORNING® HH, HK, and HC Style
resistors are designed for the many
military applications where estab-
lished reliability is a must.

to MIL-R-39017) Semi-Precision

Extended life tests of over one-half
billion unit test hours have proven the
reliability inherent in Corning's manu-
facturing process. This is confirmed
by the inclusion of these parts in many
pastand ongoing military applications.

ESTABLISHED RELIABILITY MIL-R-55182, PRECISION >

Dimensions—
Inches (mm)
Military Corning Wattage Rating Voltage Resistance Standard Temperature Body
Type Type 70°C 125°C Rating Range Tolerance Coefficient Length
| (HH4/ B 0 D 5L YD)
R - RNCSSH/K ‘[ o 200 4990-100K 1%  +400pPM/OC (571 = 51)
HH4 |
i HHS5/ Y% =50/ 355+ 020
RNGEOH/K ({{ilS 4 250 40.900-490K e+ {0OPPM/SCI (902 51)

ESTABLISHED RELIABILITY MIL-R-39017, SEMI-PRECISION

Dimensions—

| Inches (mm)
Military Corning Wattage Rating Voltage Resistance Standard Temperature Body
Type Type 70°C 125°C Rating Range Tolerance Coefficient Length
45 = D15
i RLROSC (HC3) % 200 1001-150K 2. 5% =*100PPM/°C (3.68 = .38)
HC3 ﬂ_
295 £ 020
P RLRO7C (HC4) % 250 100-300K 2 8% =100PPM/°C (%5 . "gY)
HC4
355 = 020
—ETR RLR20C (HC5) % 350 100-1 Meg 2.5% +100PPM/°C 375~ s51)
HC5 ==
+ .026
— 024
——m——_ RLR32C (HCB) 1 500 1001-1 Meg 2, 5% * 100PPM/°C + 66)
(14.07 53)
HC6

RLR 20

Established Case Size

Reliability 05
Fixed Film 07
Resistor 20

(=200PPM/°C) 32

PRECISION RESISTOR PART NUMBER EXPLANATION (MIL-R-55182)

RNC 55 H 1001 F M

Established Reliability Case Size Characteristic Coded Eesisgance gol_erin;{:% E:i\!:lre Rate
ision Metal 55 H = non-hermetic \{alye. irst 3 = =8
:ﬁﬁlgg:istoi 60 +100PPM/°C digits are signi- F==*1% 1000 Hours
with Solderable/ K = non-hermetic  ficant figures, (60_% coorgfldence}

weldable leads + 50PPM/°C fourth digit is M= 1. ;6

the multiplier. P=01%

R= .01%

SEMI-PRECISION RESISTOR PART NUMBER EXPLANATION (MIL-R-39017)

C 103 G M
Lead Material Coded Resistance Tolerance Failure Rate
Tspe C Solderable/ Value in ohms, G=*=2% 1000 Hours ﬂ
weldable first 2 digits. J = 5% (60% confidence)
are significant M= 1.0%
figures, third P =01%
digit is the multiplier R = .01%
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MIL DERATING CURVES

-'.”_ “‘\I )] I |
100 \ J)U—\ | N S
w &
a
=
I &
=
Ja}
E 40
<
i
2 g
175
N
8 70 30 110 130 170 150
AMBIENT TEMPERATURE (C°)
Load Life Overload Low Short SEﬁlect | Tl:ir?::;
- 2000 Hours Moisture & Temp. Temp. Time older Termina 3 4 .
Dllrlr':::::i?:‘lsm} Rated Cond. Resistance Cycle Operation Overload D.W.V. Heat Strength Shock Vibration Exposure
Body Lead AR Max. AR Max. AR Max. AR Max. AR Max. ARMax.ARMax. AR Max. AR Max. AR Max. aFI-'_Max.
Diameter Diameter *% =% +% *% =% *% =% *% =% =%
e t%asﬁ 0.5 04 0.2 0.15 0.1 0.1 0.1 0.1 0.1 5
+ .000
149 : .02
! ‘_,_-%28?; > 05 04 0.2 0.15 01 0.1 0.1 01 01 5
(376 _ g7y (.63)
Load Life Low Low Short Effect
Dimensions— 2000 Hours Moisture Temp. Temp. Temp. Time Solder Terminal Shock & Power Con-
Inches (mm) Rated Cond. Resistance Cycle Storage Operation Overload D.W.V. Heat Strength Vibration ditioning
Body Lead AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. AR Max. AR Max.
Diameter Diameter % +9% +o o o +9 +o +9, £ oy +o9
e s B 2.0 5 25 25 25 5 25 25 25 25 5
b 2.0 5 25 25 25 5 1 1 A 1 5
1480090 g3n
+ 000} 2.0 5 25 25 25 25 1 1 1 1 5
(BB (.81)
— 58)
190" 819 040 . = A
: A 5 .25 25 25 .25 1 1 ot 1 5
483 % 23 (.02
PRECISION RESISTOR PART MARKING Life failure rate level (estab- MIL-R-55182

24546 24546 — Source Code

74 74 — Year

42 42 — Week of Year

J RNR6O _ Style, Case S

NRB0 — Style, Case Size
HNSGO and Lead Material
C — Characteristic

49R9 49R9 — Coded Resistance

F F — Tolerance

R R — Reliability Rating

AB AB — Manufacturers Lot Code

SEMI-PRECISION RESISTOR PART MARKING

24546 — Source Code

274453436 7433 — Year and Week
A of Manufacture
] A — Lot Symbol
— JAN
RLR32 RLR32 — Style and Case Size
c € — Lead Material
103 103 — Coded Resistance
G Value
R G — Tolerance

R — Reliability Rating

lished at 60-percentconfidence)

INSULATING COATING — Epoxy, resin.

COLOR — Dark gray.

LEAD MATERIAL — Type C, per MIL-STD-
1276 (weldable types available).

Failure-rate- Failure-rate
level percent/
designation 1,000 hours
M 1.0
P 0.1
R 0.01
S 0.001

MIL-R-39017
INSULATING COATING — Polyester resin.
COLOR — Dark gray.

LEAD MATERIAL — Type C, per MIL-STD-
1276 (weldable types available).

MARKING — TC and date code indicator
available.

OTHER INFORMATION AVAILABLE —
Frequency characteristics, noise, induc-
tance and failure rate levels.
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Metal Film Resistors-Semi-Precision

C3, C4, C5, C6 (Commercial) RLO7, 20, 32, (
CO05, C07, CS20, FP32, 42 (Commercial)

Corning's Semi-Precision Resistors

Ideal for preamplifiers, RF and IF cir-

QPL to MIL-R-22684)
RLO7, 20, 32, 42 (QPL to MIL-R-22684)

offer e Long Term Stability e Low cuits, and other general purpose
Inductance e Low Noise e Low Cost usage.
e QPL to MIL-R-22684
Military Dimensions—
(Commercial) Inches (mm)
Military Corning Wattage Rating Voltage Resistance Standard Temperature Body
Type Type 70°C 125°C Rating Range Tolerance Coefficient Length
E‘:; ol (€3) (4] (%5) 200 100-150K 1,2,5% =100PPM/°C i;ﬁi-‘_’;&
B RLO7S (C4) %  (4) 250 10N-301K 1,2,5% =100PPM/9C 225 % 020
C4 i :
. ==
c5 § RL20S  (C5) % 4) 350 100-1 Meg 1,2, 5% =100PPM/°C -(gégzi-(ﬁ%
_‘—.%!_ Riags  (Ce) 1 (4) 500 100-2Meg 1,2 5% =100PPM/C (224 021
L
- —\ lcos) ik 200 100150K 2,5, 10% =200PPM/°C L485 O8
. 225 = 020
_go_? RLO7S  (COT) % 250 100-301K 2,5, 10% =200PPM/°C é;ﬁl + 51) q
} =+
%20’ RL20S (CS20) % 350 100-470K 2,5,10% =200PPM/C 5%,% 920
2 LRI 4 Ry 560 £ .030
HLSE i RL32S (FP32) 1 500 100-1 Meg 2,5, 10% +200PPM/°C (1427 £ 79)
FR
. ; + 081
! “ ————— fliss FRan) 2 500 100-1.5Meg 2,5 10% =200PPM/°%C 275030,
FP42 =
PART NUMBER EXPLANATION
MILITARY COMMERCIAL
RL 20 S 104 G C _5|_ £|% 2%
Fixecli Film Case Solderable Resistance  Resistance Style Case Value in ohms Resistance
Resistor Size Lead Value in Tolerance c Size R = ohms Iolczrance
(QPL to 07 ohms. First G = +2% cs 3 K = thousand a
MIL-R 20 2 digits are  J = =5% FP 4 _ohms :5é
22684) 32 significant 5 M = million = e
42 figures, 3rd 6 ohms =10%
digit is the g?
multiplier
B 20 -
32
42
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MIL DERATING CURVE

— )t Y

(CAONRIUNITNAS]
% 100 \\
<
F 80
< N
o, oo
Y i
Z 40
1
® 20 Y50
O 40 80 120 160
AMBIENT TEMPERATURE (C°)
= Effect
Load Life .
4 5 Solder Terminal
‘f“":“"?“‘? it Lot Tce,,':,'; s et 12;’;::::::':1 DW.V. Heat  Strength Shock  Vibration
nches (mm ate ond. IS
Body Lead AR Max. AR Max. AR Max. AR Max. AR+Max. &R+Max. AR+Max. AR T_z;: AR lﬂ;x. aﬂtl_\;:x.
Diameter  Diameter =% =% =% =% =% =% = £7
062 = 004 0167 05 0.25 05 0.25 0.25 0.1 0.2 0.25 0.25
(157 = 10)  (41) U8y
090 = 008 .025 0.5 0.25 025 0.25 0.1 0.1 0.1 01 0.1
220 = 200  (63) 12
148 + 000 — 023 032 0. 0 0.1 0.1 01 01
376 + 00 — 58) (81) 1.0 0.5 0.25 0.25 5
190+ 010 — .015 .040 1 01 01
(483 + 25 — 38) (1.02) 1.0 05 0.25 0.25 05 0.1 0.1 0 ; [
062 = 004 016
157 = 10) (41) 1.0 05 0.25 0.5 0.25 0.25 0.1 0.2 0.25 0.25
.090 * .008 025
! (2.29 %= 20} (.63) 2.0 0.5 0.25 0.5 0:25 0.25 0.1 0.1 0.1 0.25
148 + 000 — 023 032 -
(376 +.000— 58) (81) 1.5 1.5 1.0 05 05 0.5 0.5 05 0.5 0.5
190 + 010 — .015 .040
(483 + 26— 38) (1.02) 2.0 1.5 1.0 05 05 05 0.5 05 0.5 0.5
315 = 010 045** : -
{8.00 = .25) (1.14) 3.0 1.0 1.0 0.5 0.5 0.5 05 0.5 05 05
* 020" also available **.032" also available
PART MARKING EXAMPLES
MILITARY COMMERCIAL OTHER MARKING AVAILABLE —
- . . Type marking.
First significant Second significant 1% Tolerance Parts are marked with 5 color yp g
figure figure bands. 5 band, EIA Standard RS279. INSULATING COATING — Copoly-
First significant Second significant mer silicone for “C" styles, flameproof
- figure figure ceramic for “FP" styles.
Multiplier . - - COLOR —Dark gray for “C" styles,
Tolerance Ssolderable medium blue for "FP" styles.
Third significant Tolerance, — =
5 Band, MIL-R-22684 ficilire ke {tines siee LEAD MATERIAL — Type C, per MIL

COLOR CODE — For color code
explanation see page 41.

2,5 & 10% Tolerance Parts are marked
with 4 color bands.

4 band Commercial, EIA Standard

First significant Second significant
figure figure

Mulitplier Tolerance

STD-1276 (weldable types available).

OTHER INFORMATION AVAILABLE
— Frequency characteristics, induc-
tance, noise.
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Metal Film Resistors-Flameproof

FP55, 60, 5, 1, 2, 3, 4, 5, 7, 10, 67, 69 Commercial Flameproof

CORNING"™ FP Style Resistors are
especially suited for circuitry where
functions, environments and duty

cycles demand small, low-power re-
sistors with exceptional frequency
characteristics, low end cost and the

ability to withstand overloads up to
100 times rated power without any

trace of flame.

Dimensions —
Inches (mm)

Corning Wattage Rating Voltage Resistance Standard Temperature Body
Type 25°C 40°C 70°C Rating Range Tolerance Coefficient Length
i .380 Max.*
S FP55 %W 250 100-801K 1,2 5 10% *=100PPM/°C S Ul )
FP55
e FPEO %W 350 100-1 Meg 1% +{goppM/oc 290 % 050
FP60
E i _ _ =
(HE FPY %W 350 100-1Meg 1,2 5, 10% =150PPM/°C Egeﬁz :'%%?
FP1% : :
: + 031
FP1 1W 500 10Q-1Meg 1,265 10% =+=150PPM/°C (153321939)
687 = 031
FP2 3% 3 2 500 90-1.5Meg 1,2, 5, 10% £200PPM/°C (7 5+ 7g)
900 *= .055
FP3 4 4 3 500 90-125K 1,2,5,10% *200PPM/°C 55 g5 4 1 40)
1.530 = 035
FP4 5k 5 4 500 160-125K 1,2 6, 10% =200PPM/°C 5%y "+ gg)
1.710 £ 035
FP5 64 6 5 600 190-125K 1.2, 5, 10% =200PPM/°C (i3 43"+ gg)
: 2.040 = 035
FP7 Tk - 7 700 240-125K 1,2, 5, 10% *200PPM/°C ‘51 g + gg)
i~ 2.040 £ 035
FP10 — 10 = 700 240-125K 1,2,5, 10% +£200PPM/°C (53 g5 + gog)
900 = 055
FP67 5 - = 500 50-19K 1,2,5, 10% *200PPM/°C (55 g6+ 1 .40)
516 £ 021
£P69. 3 — — 350 2.60-1 Meg 1,2, 5, 10% *200PPM/?C (s " &gy

*Clean Lead to Clean Lead

PART NUMBER EXPLANATION

FP 2 51.1K J
Flame-Proof Case Size Value in ohms Tolerance
Resistor 55, 60 R = Ohms F==*1%
Y%, 1 K = Thousand Ohms G=*2%
2,3 M = Million Ohms J = £5%
4,5 511K = 51100 Ohms K = =10%
7,10 51.1R = 51.1 Ohms -
87, 69 "
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DERATING CURVES

ayc. 1c

oo 2
i \

"E 5 \ s FRE D A

2 VN

a |

|_|J &0 i

E ;:"_-4-\

0 2

R \

50 100 150 200 750

AM-BIENT TEMPERATURE (°C)

ELECTRONICS

CGw
100R
+1%
FPS5

CGW — Corning Glass Works

100R — Value in ohms

*=1% — Tolerance

FP55 — Style and Case Size
(Date and source code
included on some styles)

First significant
figure

Second significant
figure

w= o

Tolerance,
Multiphier 1% times size

Third significant
figure

2,5 & 10% Tolerance Farts are marked
with 4 color bands.

4 band Commercial, EIA Standard

First significant Second significant
figure ligure

—

Mulitplier Tolerance

3 Effect R

e e o G, S SR R
m:odg: r‘I!I.,ll.mc! &Ril\-;?x. xxRiM?:x. al’;n;:x. Az;&:ax. 3%élx- i - o, . el o “o
-&ﬁgf:-?gg} i%??f’) 1.0 1.0 0.5 0.5 0.5 0.5 0.25 0.25 0.5 05
{‘;T‘%’H::‘} féf) 1.0 1.0 05 05 05 05 0.5 0.5 0.5 0.5
‘{‘3?211-‘?‘33 = :gg? i%:?) 1.0 1.0 1.0 0.5 05 05 0.5 05 05 05
190:0,030 = 015 Oaz: 20 15 1.0 1.0 05 0.5 05 0.5 0.5 05
ig}?()i e "(’%21')" 5.0 1.0 0.5 0.5 05 0.5 0.5 0.5 05 0.5
ig?c‘fo“—; 29 e 5.0 1.0 1.0 05 0.5 05 0.5 0.5 0.5 05
Ol S 5.0 1.0 1.0 05 05 05 05 05 05 05
G 5.0 1.0 1.0 05 05 05 05 05 05 05
Gois o o 5.0 10 1.0 05 0.5 05 05 05 05 05
e 5.0 1.0 1.0 05 0.5 0.5 0.5 0.5 05 05
e '-%15% e 50 1.0 1.0 05 025 025 025 0.25 05 05
e s s 3.0 1.0 05 05 025 025 025 0.5 05 05

**Available .040" lead ***Available .045" lead
1% Tolerance Parts are marked with 5 color
PART MARKING EXAMPLES  bands. 5 band, EIA Standard RS279. INSULATING COATING — Flame-

proof ceramic.

COLOR — Medium blue.

LEAD MATERIAL — Type C, per MIL-
STD-1276 (weldable types available).

OTHER INFORMATION AVAILABLE
— Frequency characteristics, induc-
tance, noise.

COLOR CODE —For color code ex-
planation see page 41.
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Special Products CORNINGC

= 5]
TSR — Temperature Sensitive Resistor LECTRONICS

A two terminal component that in-

creases resistance linearly with tem-

perature, the TSR is ideal for sensing,

compensation, and control applica-

tions where temperature is the inde-

pendent variable. In addition to its - J
linearity and fast thermal response TSR5
time, the TSR is ideally suited for high

volume usage because of its low cost

and specified part-to-part inter-

changeability.

Specific applications for the TSR in-

clude:

e Temperature input for system
control applications

e Temperature compensation for

circuits or components subjected 025" Diameter Leads
to wide ambient changes (.64mm)

¢ Electronic temperature indication f

e Fluid level detection (using de- ! ,ﬂr — 130" max
vices self-heating characteristics) : ' FF : (3.30mm)

e Rate of rise detection Y

Construction — Nickel film on glass i
substrate, polyimide-coated for en- . b Egﬁfimz]ax
vironmental protection. (38.1mm)

PERFORMANCE CHARACTERISTICS

Operating Temperature Range —55°Cto +250°C \ A7 °C/mW in 1 ft./sec. air flow
% s . 1 g 10000 @25°C Self-Heating ‘ 1 °C/mW in 25 ft./sec.
Resistance 34 ' ,035 °C/mW in agitated liquid
Resistance Tolerance® 1% 0r =5% @ 25°C
Temperature (_;Joefficient of A Maximum Power %éggﬁg;t%%nl%%aﬁtgirgng S
ARSEREs =l b Dissipation | (power dissipation)] <250°C
Zero — Power R25°C 1% unit — .645= 215 % . :
Resistance Ratio R125°C 5% unit —.645+=12%% F-r{lmggg%og t26+51$0:05 = Y
Thermal Time Constant <1 Second 10°°T2 + 5.783 X 107572
(1) Lower ohmic values available on special order. Resbonse M?ﬁ(g'.n?u%m 2‘91\"';3%0” from linear:
(2) Intermediate values on special order. Characterizations
) From —20°C to +60°C
(3) TCR = R{F%O&?Q Fé?o%ocl X 109 R = 881.6 + 4.867T
y Maximum deviation of nominal
(4) Time required to reach 63% of final resistance moving from this line: +.7%, —.4%

from a liquid bath at 0°C to a 100°C bath.
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e/

¢

30 1800
1700
25 1600
3] 1500
H 20 S 1400
c 5 +1% UNIT ;
S y € 1300 f “ G
el s - | N\ NOMINAL
g TSR-5% _./ 2 1200 HRE BT ) RESISTANCE
E ____..-—;---' g 1100 * - T
= 10 >
é 1000 e
5 - 900 — g
TSR-1% ] S0
0 | : 700
-20 0 20 40 60 80 100 120 140 150 —20 0 20 40 80 80 100 120 140
Temperature in °C Temperature (°C)
Part-to-Part Temperature Interchangeability Pari-to-Part Resistance Interchangeability
Note: Interchangeabilities are specified from —20°C to +150°C,
However, the trends shown on the above graphs can typically be
extrapolaoted over the full operating temperature range of —55°C
Part-to-Part Resistance Interchangeability Table 10 Hen0E,
TSR-1% TSR-5% TSR-1% TSR-5%
Nominal Max Min Max Min Nominal Max Min Max Min
Temp Resist- Resist- Resist- | Resist- Resist- | Temp Resist- Resist- Resist- | Resisi- Resist-
f 2 - ance ance ance ance ance °c ance ance ance ance ance

—20 789.6 804.9 779.4 855.7 747.9 70 1232.9 1245.0 1220.3 | 12943 1171.0
=10 834.3 847.0 825.3 890.1 792.0 80 1288.0 | 1300.6 1274.8 | 1352.1 1223.3
0 881.0 890.3 872.6 925.5 837.4 90 13443 | 1357.6 13305 | 14112 1276.8
10 927.5 937.2 918.7 974.4 881.6 100 1401.8 | 14156 13875 | 14716 13315
20 975.9 985.4 965.9 | 1024.5 926.9 110 1461.2 1477.0 1443.6 | 15354 1377.3
25 1000.0 | 1010.0 990.0 | 1050.0 950.0 120 1621.2 1539.6 1500.9 | 1600.5 14241
30 1024.8 | 1034.9 10144 | 1075.9 973.4 130 1582.9 | 16035 1559.4 | 1666.9 1471.9
40 1075.2 1085.5 1064.0 | 11285 10211 140 1646.3 1668.6 1619.1 | 1734.6 1520.6
50 1126.5 1137.5 1114.9 | 11825 1069.9 150 1711.2 [ 1735.1  1679.9 | 1803.7 1570.2
60 1178.3 | 11006 1167.0 | 1237.7 1119.9

Mechanical and Part Numbers

o L
Part Value Resistance
Numbers @ 25°C  Tolerance Marking
TSR5-1001F 1000 0 1% Brown color dot
WS e 2 j i i Brown color dot Green col ot
TSR5-1001J 1000 5% Green color dot ¢ r:mdicatesi% mdjcét'é: 2_;."‘-’
NOTE: Values below 100002 available on special request. H?;‘:::ﬁgg ?;_S;?é?‘gge

TYPE MARKING AVAILABLE
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Special Products COBRNING

GTH-Glass Tube Heater Resistors LECTRONICS

CORNING" Glass Tube Heater re-
sistors (GTH devices) are tubular
resistors which can be used to heat
thermally sensitive control elements
placed inside. They use the same film
deposition technology that has qual-
ified standard CORNING resistors to
military specifications. GTHS801 GTH802
Thermally sensitive control elements

which can be placed inside GTH de-

vices are:

e Thermal Cutoffs
e Thermally sensitive reed switches

o Resistive devices having large tem-
perature coefficients

i 0.175+0.035
¢ Blm‘etals S Exposed Resistive Film
e Fusing alloys P E /
MOUNTING CONSIDERATIONS 450
GTH devices are supplied with silver Typical "% """""""""" %
banded ends. These heater devices e S s e asis |
are easily mounted using fuse clips, g
clamps, etc. T (Wall
i S — Thickness)
—= == 0.046 Chamfer (Typical) 1D
<t L | D
NOTES:
1. Rim ends may show a slightly irregular finish.
2. Maximum out of round 0.004" (0.1 mm).
3. No coating.
4. No marking.
Dimensions — Inches (Millimeters)
Contin-
Inside Outside Typical Silver- Length uous Resist- Resisti-
Diameter Diameter Wall Band (L) Power ance ance
(ID) (OD) Thick- Width (S) +0.020 Rating in Toler-
Part Number +0.004 (£0.1) +0.005 (£0.13) ness(T) =*=0.035 (+0.89) (=0.5) at 70°C Ohms ance
: 0.168 0.258 0.046 0.130 0.850 v 5
GBI (4.267) (6.553) (1.47) (3.30) Gise) o et % +20%
0.168 0.258 0.046 0.130 0.850
GHHECIR0 B0 (4.267) (6.553) (117 (3.30) @iy oalsi s i +=20%
0.168 0.258 0.046 0.130 0.850 ; i
GIHROII0RGEY (4.267) (6.553) (1.47) (3.30) (0159) o Watts 10 +20%
0.168 0.258 0.046 0.130 1.000 L
GTHB02-6.5R-20 (4.267) (6.553) (1.17) (3.30) (25.4) 4 Watts 6.5 =0
; 0.168 0.258 0.046 0.130 1.000 e
GTHB02:100R-20 (4.267) (6.553) (1.17) (3.30) (i e ERatis S, 20%
0.168 0.258 0.046 0.130 1.000 : e
GTHB02-150R-20 4.267) (6.553) (1.17) (3.30) (25.4) 4 Watts 150 +=20%

Other values, lengths and tolerances are available on special request.
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Special Products

APPLICATIONS

Safety Protection

Against Catastrophic Failures

In the normal state, the GTH is wired
to carry little or no current, and the
thermally sensitive control element
allows the circuit to operate in a
normal manner. If a failure occurs,
such as a ground fault or an over-
current condition, a large current
passes through the heater element
causing a rise in internal temperature
which activates the control element.
The control element then cuts off
main power, or activates an alarm etc.,
depending upon circuit configuration.

Thermal Time Delays
The GTH is subjected to a step current
and after a time delay the inside tem-

perature will reach the “triggering
temperature” of the control element.

Maintaining Constant

Internal Temperatures

An inexpensive way of maintaining a
relatively constant temperature
around an element is to place it in-
side a GTH powered at a specific level.

ADVANTAGES

GTH devices are made by a con-
tinuous, low cost process.

Higher Mid-Point Temperature

The relatively low thermal conduc-
tivity of glass causes the mid-point
temperature (the temperature at the
middle of the tube) to be significantly
higher than at the ends. The user-
provided termination at the ends will

PART NUMBER EXPLANATION

ELECTFIONIOS

generally act as a heat sink. The tem-
perature distribution for a glass tube
heater will, in general, be less uniform
across the length of the tube than with
most non-glass substrates. This higher
mid-point temperature using a glass
tube is definitely an advantage when
the internal element is to sense
“triggering points” via temperature.

Low Inductance

The fundamental principle on which
thermally sensitive reed switches op-
erate is changes in strength of a mag-
netic field in the vicinity of the
contact gap. GTH devices, because
they are virtually noninductive, can
be used with these reed switches
whereas wirewound resistors cannot
due to high inductance.

////// A e

Glass T= e Heater Dtameter Internal Length Code  Resistance in Ohms  Resistance
R= Designation  in Inches Examples Tolerance
(Millimeters)  8R 3 achms —20 = *=20%
B8.5R 6.5 ohms ¥
e ‘Outside Diameter Inside Diameter 0 .630(16.0) 18&:{1 ?o%hgn;fms.
ié?:;Br Inches [n.li?llimeters) Inches {n;{[?lilmeters) ! 850%21 59) | 1K 1000 ohms
. : ; 2 1.00(26.4) | 1.1K 1,100 ohms.
g 098 (2.4 oe : 3 1.49(37.8] | 1M 1 meg or
(&id4) ROlead) 4 1.677(42.6) 1,000,000 ohms
6 141 (3.58) .095 (2.41) 5 1.990(50.5)
7 188 (4.77) 125 (3.47) E =
8 .258 (6.55) 168 (4.26)
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CORNING
ELECTRONICS

NEED MORE INFORMATION?

FOR MORE INFORMATION ON CORNING®ELECTRONIC COMPONENTS...

1. Contact your nearest Corning
Sales Office...(See list of sales

2. Contact your nearest fran-
chised Corning distributor or

3. Contact;
Corning Glass Works

offices on opposite page)

representative.

Electronic Products Division
Corning, New York 14830
(607) 974-8652

IF YOU CANNOT REACH YOUR NEAREST CORNING SALES OFFICE,

FOR MORE INFORMATION ON...
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AVAILABILITIES or
PRICING of

Glass, GLASS/K or Ceramic
Capacitors
Call your local franchised
Corning distributor, or...Call
Customer Service at (919)
876-1100.

Resistors
Call your local franchised
Corning distributor, or. .. Call
Customer Service at (814)
362-5571.

Tantalum Capacitors
Call your local franchised
Corning distributor, or. . . Call
Customer Service at (207)
282-5111.

PRODUCT CAPABILITIES or
PRODUCT PERFORMANCE or
PRODUCT SPECIFICATIONS of

Glass, GLASS/K or Ceramic
Capacitors
Call Product Engineering at
(919) 876-1100.

Resistors
Call Product Engineering at
(814) 362-5571.

Tantalum Capacitors
Call Product Engineering at
(207) 282-5111.

APPLICATIONS of all
PRODUCTS

Call Applications Engineering
at (607) 974-8679.



€

CORNING
ELECTRONICS

SALES OFFICES AND MANUFACTURING FACILITIES

HEADQUARTERS

Corning Glass Works
Electronic Products Division
Corning, New York 14830
(607) 974-8652

SALES OFFICES

Corning Glass Works
Electronic Products Division
225 Great Road

Littleton, MA 01460

(617) 486-3125

Corning Glass Works
5725 East River Road
O’'Hare Plaza, Suite 525
Chicago, IL 60631

(312) 693-6830

MANUFACTURING FACILITIES

Corning Glass Works
550 High Street
Bradford, PA 16701
(814) 362-5571

Components Incorporated
313 Elm Street
Biddeford, ME 04005
(207) 282-5111

Corning Glass Works
500 South Main Street
P.O. Box 1467
Orange, CA 92668
(714) 541-5275

(213) 628-7220

Corning Glass Works
Highway 132
Wilmington, NC 28401
(919) 791-5040

MAJOR INTERNATIONAL SALES OFFICES

CANADA

Corning Glass Works
Leaside Plant

135 Vanderhoof Avenue
Toronto, Ontario, Canada
(416) 421-1500

FRANCE

Sovcor Electronique
11, Chemin de Ronde
78 Le Vesinet, France
Ph: 966-5100

GERMANY

Sovcor Electronik GmbH
Babenhauser Landstrasse 49
D-6000 Frankfurt am Main
Germany

Ph: 611 652031

ENGLAND

Electrosil Limited
Pallion

Post Office Box 37
Sunderland SR4 6SU
England

Ph: Sunderland 71481

Corning Glass Works
Central Building, Suite 104
363 Taaffe Avenue
Sunnyvale, CA 94086
(408) 732-5050

Corning Glass Works
3900 Electronics Drive
Raleigh, NC 27604
(919) 876-1100

Corning Glass Works
3900 Electronics Drive
Raleigh, NC 27604
(919) 876-1100

BRAZIL

Vidros Corning Brazil Ltda.

Alameda Ministro Rocha Azevedo, 912
Caixa Postal 8972

CEP01410 Sao Paulo

SP-Brazil

Ph: 804834, 804691, 801420

JAPAN

Corning International Services, S.A.
Kowa Building No. 16 Annex

9-20 Akasaka, 1-Chome

Minato-Ku, Tokyo, Japan

Ph: 586-1051
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THESE ARE MY LOCAL CORNING

THIS IS MY LOCAL
CORNING SALES REP.

DISTRIBUTORS

DIRECTORY

PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

ciTY STATE ZIP HOME CITy STATE ZIp HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

CITY STATE zip HOME CITY STATE ZIP HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

ciTy STATE ZIP HOME CITY STATE ZIp HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

ciTY STATE ZIp HOME CITY STATE s HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

CITY STATE Zip HOME | CITY STATE ZIp HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

CiTY STATE ZIP HOME CITY STATE ZIP HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

cITY STATE ZIp HOME CITY STATE ZIP HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

CITY STATE ZIp HOME CITY STATE ZIP HOME
PHONE PHONE

NAME TITLE NAME TITLE

ADDRESS OFFICE ADDRESS OFFICE

ciTY STATE ZIp HOME CITY STATE zp HOME
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