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		  a kyocera group company avx multilayer ceramic leaded capacitors

 notice: specifications are subject to change without notice. contact your nearest avx sales office for the latest specification s. all statements, information and data given herein are believed to be accurate and reliable, but are presented without guarantee , warranty, or responsibility of any kind, expressed or implied. statements or suggestions concerning possible use of our product s are made without representation or warranty that any such use is free of patent infringement and are not recommendations to inf ringe any patent. the user should not assume that all safety measures are indicated or that other measures may not be required. specifications are typical and may not apply to all applications.
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 2 general information a capacitor is a component which is capable  of storing electrical energy. it consists of two conductive plates (electrodes) separated by insulating material which is called the dielectric. a typical formula for determining capacitance is: c =  .224 ka t c = capacitance (picofarads) k = dielectric constant (vacuum = 1) a  = area in square inches t = separation between the plates in inches  (thickness of dielectric) .224 = conversion constant  (.0884 for metric system in cm) capacitance  the standard unit of capacitance  is the farad. a capacitor has a capacitance of 1 farad when 1 coulomb charges it to 1 volt. one farad is a very large unit and most capacitors have values in the micro (10 -6 ), nano (10 -9 ) or pico (10 -12 ) farad level. dielectric constant  in the formula for capacitance given above the dielectric constant of a vacuum is  arbitrarily chosen as the number 1. dielectric constants of other materials are then compared to the dielectric constant of a vacuum. dielectric thickness  capacitance is indirectly propor- tional to the separation between electrodes. lower volt- age requirements mean thinner dielectrics and greater capacitance per volume. area  capacitance is directly proportional to the area of the electrodes. since the other variables in the equation are usually set by the performance desired, area is the easiest parameter to modify to obtain a specific capaci- tance within a material group. energy stored  the energy which can be stored in a capacitor is given by the formula: e =  1  2 cv 2 e = energy in joules (watts-sec) v = applied voltage c = capacitance in farads potential change ? a capacitor is a reactive  component which reacts against a change in potential across it. this is shown by the equation for the linear charge of a capacitor: i ideal =  c  dv dt where i = current c = capacitance dv/dt = slope of voltage transition across capacitor thus an infinite current would be required to instantly change the potential across a capacitor. the amount of current a capacitor can ?ink?is determined by the above equation. equivalent circuit  a capacitor, as a practical device, exhibits not only capacitance but also resistance and inductance. a simplified schematic for the equivalent  circuit is: c = capacitance l = inductance  r s = series resistance r p = parallel resistance  reactance  since the insulation resistance (r p )  is normally very high, the total impedance of a capacitor is: z = r 2 s + (x c - x l ) 2 where z   = total impedance  r s = series resistance x c = capacitive reactance = 1 2   fc x l = inductive reactance  = 2   fl the variation of a capacitors impedance with frequency determines its effectiveness in many applications. phase angle C power factor and dissipation factor are often confused since they are both measures of the loss in a capacitor under ac application and are often almost identical in value. in a perfect capacitor the current in the capacitor will lead the voltage by 90. the capacitor r l r c p s ?

 3 in practice the current leads the voltage by some other phase angle due to the series resistance r s . the comple- ment of this angle is called the loss angle and: power factor (p.f.) = cos  f or sine  d dissipation factor (d.f.) = tan  d for small values of  d the tan and sine are essentially equal which has led to the common interchangeability of the two terms in the industry. equivalent series resistance e the term e.s.r. or equivalent series resistance combines all losses both series and parallel in a capacitor at a given frequency so that the equivalent circuit is reduced to a simple r-c series connection. dissipation factor the df/pf of a capacitor tells what percent of the  apparent power input will turn to heat in the capacitor. dissipation factor = e.s.r. =  (2   fc) (e.s.r.) x c the watts loss are: watts loss =  (2   fcv 2 ) (d.f.) very low values of dissipation factor are expressed as their reciprocal for convenience. these are called the q or quality factor of capacitors. insulation resistance C insulation resistance is the resis- tance measured across the terminals of a capacitor and consists principally of the parallel resistance r p shown in the equivalent circuit. as capacitance values and hence the area of dielectric increases, the i.r. decreases and hence the product (c x ir or rc) is often specified in ohm farads or more commonly megohm microfarads. leakage current is determined by dividing the rated voltage by ir (ohms law). dielectric strength C dielectric strength is an expression of the ability of a material to withstand an electrical stress. although dielectric strength is ordinarily expressed in volts, it is actually dependent on the thickness of the dielectric and thus is also more generically a function of volts/mil. dielectric absorption C a capacitor does not discharge instantaneously upon application of a short circuit, but drains gradually after the capacitance proper has been dis- charged. it is common practice to measure the dielectric absorption by determining the reappearing voltage which appears across a capacitor at some point in time after it has been fully discharged under short circuit conditions. corona C corona is the ionization of air or other vapors which causes them to conduct current. it is especially prevalent in high voltage units but can occur with low  voltages as well where high voltage gradients occur. the energy discharged degrades the performance of the capacitor and can in time cause catastrophic failures. ceramic capacitors multilayer ceramic capacitors are manufactured by mixing the ceramic powder in an organic binder (slurry) and cast- ing it by one technique or another into thin layers typically ranging from about 3 mils in thickness down to 1 mil or thinner. metal electrodes are deposited onto the green ceramic  layers which are then stacked to form a laminated  structure. the metal electrodes are arranged so that their terminations alternate from one edge of the capacitor to another. upon sintering at high temperature the part becomes a monolithic block which can provide extremely high capacitance values in small mechanical volumes. figure 1 shows a pictorial view of a multilayer ceramic capacitor. multilayer ceramic capacitors are available in a wide range of characteristics, electronic industries association (eia) and the military have established categories to help divide the the capacitor e.s.r. c d i (ideal) i (actual) phase angle loss angle v ir s f

 4 the capacitor ceramic layer electrode terminate edge terminate edge end terminations electrodes margin basic characteristics into more easily specified classes. the basic industry specification for ceramic capacitors is eia specification rs-198 and as noted in the general section  it specifies temperature compensating capacitors as class 1 capacitors. these are specified by the military under specification mil-c-20. general purpose capacitors with non-linear temperature coefficients are called class 2 capacitors by eia and are specified by the military under mil-c-11015 and mil-c-39014. the new high reliability military specification, mil-c-123 covers both class 1 and class 2 dielectrics. class 1 e class 1 capacitors or temperature compensating capacitors are usually made from mixtures of titanates where barium titanate is normally not a major part of the mix. they have predictable temperature coefficients and  in general, do not have an aging characteristic. thus they are the most stable capacitor available. normally the  t.c.s of class 1 temperature compensating capacitors are  c0g (np0) (negative-positive 0 ppm/?c). class 1 extended temperature compensating capacitors are also manufac- tured in t.c.s from p100 through n2200. class 2 e general purpose ceramic capacitors are called class 2 capacitors and have become extremely popular because of the high capacitance values available in very small size. class 2 capacitors are ferro electric and vary in capacitance value under the influence of the environmental and electrical operating conditions. class 2 capacitors  are affected by temperature, voltage (both ac and dc), frequency and time. temperature effects for class 2 ceramic capacitors are exhibited as non-linear capacitance changes with temperature. tc tolerances (1) capacitance in pf np0 n030 n080 n150 n220 n330 n470 n750 n1500 n2200 -55?c to +25?c in ppm/?c 10 and over +30 +30 +30 +30 +30 +60 +60 +120 +250 +500 -75 -80 -90 -105 -120 -180 -210 -340 -670 -1100 +25?c to +85?c in ppm/?c 10 and over 30 30 30 30 30 60 60 120 250 500 closest mil-c-20d cg hg lg pg rg sh th uj none none equivalent eia desig. c0g s1g u1g p2g r2g s2h t2h u2j p3k r3l (1)  table 1 indicates the tolerance available on specific temperature characteristics. it may be noted that limits are established  on the basis of measurements at +25?c and +85?c and that t.c. becomes more negative at low temperature. wider tolerances are required on low capacitance values  because of the effects of stray capacitance. table 1: eia temperature compensating ceramic capacitor codes figure 1

 5 eia code percent capacity change over temperature range rs198 temperature range x7 -55? to +125? x5 -55? to +85? y5 -30? to +85? z5 +10? to +85? code percent capacity change d 3.3% e 4.7% f 7.5% p 10% r 15% s 22% t +22%, -33% u +22%, - 56% v +22%, -82% the capacitor mil code symbol temperature range a -55? to +85? b -55? to +125? c -55? to +150? symbol cap. change cap. change zero volts rated volts r +15%, -15% +15%, -40% w +22%, -56% +22%, -66% x +15%, -15% +15%, -25% y +30%, -70% +30%, -80% z +20%, -20% +20%, -30% table 2: mil and eia temperature stable and general application codes 50 40 30 20 10  0 12.5 25 37.5 50 volts ac at 1.0 khz capacitance change percent curve 3 -   25 vdc rated capacitor curve 2 -   50 vdc rated capacitor curve 1 - 100 vdc rated capacitor curve 3 curve 2 curve 1 .5 1.0 1.5 2.0 2.5 ac measurement volts at 1.0 khz dissipation factor percent 10.0 8.0 6.0 4.0 2.0 0 figure 2 figure 3 temperature characteristic is specified by combining range and change symbols, for example br or aw. specification slash sheets indicate the characteristic applicable to a given style of capacitor. example ?a capacitor is desired with the capacitance value at 25? to increase no more than 7.5% or decrease no more than 7.5% from  -30? to +85?. eia code will be y5f. in specifying capacitance change with temperature for class 2 materials, eia expresses the capacitance change over an operating temperature range by a 3 symbol code. the first symbol represents the cold temperature end of the temperature range, the second represents the upper limit of the operating temperature range and the third symbol represents the capacitance change allowed over the  operating temperature range. table 2 provides a detailed explanation of the eia system. effects of voltage  variations in voltage affects only the capacitance and dissipation factor. the application of dc voltage reduces both the capacitance and dissipation  factor while the application of an ac voltage within a reasonable range tends to increase both capacitance and dissipation factor readings. if a high enough ac voltage is applied, eventually it will reduce capacitance just as a dc voltage will. figure 2 shows the effects of ac voltage. capacitor specifications specify the ac voltage at which to measure (normally 0.5 or 1 vac) and application of the wrong voltage can cause spurious readings. figure 3 gives the voltage coefficient of dissipation factor for various ac voltages at 1 kilohertz. applications of different frequencies will affect the percentage changes versus voltages. cap. change vs. a.c. volts avx x7r t.c. d.f. vs. a.c. measurement volts avx x7r t.c.

 6 the effect of the application of dc voltage is shown in figure 4. the voltage coefficient is more pronounced for higher k dielectrics. these figures are shown for room tem- perature conditions. the combination characteristic known as voltage temperature limits which shows the effects of rated voltage over the operating temperature range is shown in figure 5 for the military bx characteristic. cap. change vs. d.c. volts avx x7r t.c. typical cap. change vs. temperature avx x7r t.c. cap. change vs. frequency q vs. frequency effects of frequency e  frequency affects capacitance and dissipation factor as shown in figures 6 and 7. variation of impedance with frequency is an important con- sideration for decoupling capacitor applications. lead length, lead configuration and body size all affect the impedance level over more than ceramic formulation varia- tions. (figure 8) effects of time e class 2 ceramic capacitors change capacitance and dissipation factor with time as well as temperature, voltage and frequency. this change with time is known as aging. aging is caused by a gradual re-align- ment of the crystalline structure of the ceramic and  produces an exponential loss in capacitance and decrease in dissipation factor versus time. a typical curve of aging rate for semistable ceramics is shown in figure 9 and a table is given showing the aging rates of various dielectrics. if a ceramic capacitor that has been sitting on the shelf for a period of time, is heated above its curie point, (125?c for 4 hours or 150?c for  1  2 hour will suffice) the part will  de-age and return to its initial capacitance and dissipation factor readings. because the capacitance changes rapidly, immediately after de-aging, the basic capacitance  measurements are normally referred to a time period some- time after the de-aging process. various manufacturers use different time bases but the most popular one is one day or twenty-four hours after last heat. change in the aging curve can be caused by the application of voltage and other stresses. the possible changes in capacitance due to de-aging by heating the unit explain why capacitance changes are allowed after test, such as temperature cycling, moisture resistance, etc., in mil specs. the  application of high voltages such as dielectric withstanding voltages also tends to de-age capacitors and is why  re-reading of capacitance after 12 or 24 hours is allowed in military specifications after dielectric strength tests have been performed. the capacitor 25%             50%              75%           100% percent rated volts capacitance change percent 2.5 0 -2.5 -5 -7.5 -10 0vdc rvdc -55   -35    -15     +5    +25   +45   +65   +85  +105  +125 temperature degrees centigrade capacitance change percent +20 +10 0 -10 -20 -30 avx c0g (np0) t.c. avx x7r t.c. 1          10         100          1          10         100         1 khz       khz       khz       mhz     mhz      mhz      ghz frequency capacitance change percent 0 -10 -20 -30 avx  c0g (np0)    t.c. avx x7r t.c. 1         10        100         1         10        100        1 khz      khz      khz      mhz     mhz     mhz     ghz frequency 2000 1600 1200 800 400 0 "q" factor figure 4 figure 5 figure 6 figure 7

 7 impedance vs. frequency effect of capacitance e avx spinguards impedance vs. frequency effect of dielectric e avx dipguards impedance vs. frequency effect of lead length e military ckr05 .01mf typical curve of aging rate x7r dielectric effects of mechanical stress e high k dielectric ceramic capacitors exhibit some low level piezoelectric reactions under mechanical stress. as a general statement, the piezoelectric output is higher, the higher the dielectric con- stant of the ceramic. it is desirable to investigate this effect before using high k dielectrics as coupling capacitors in extremely low level applications. reliability e historically ceramic capacitors have been one of the most reliable types of capacitors in use today.  the approximate formula for the reliability of a ceramic capacitor is: l o = v t x t t y l t v o t o where l o = operating life t t = test temperature and l t = test life t o = operating temperature in ?c v t = test voltage v o = operating voltage x,y  = see text historically for ceramic capacitors exponent x has been considered as 3. the exponent y for temperature effects typically tends to run about 8. the capacitor .001mf .01mf .1mf .33mf 1                       10                       100                  1000 log frequency, mhz log impedance, ohms 10.00 1.00 0.10 0.01 1 10  100 200 log frequency, mhz log impedance, ohms 10.0 1.0 0.1 m m m m m m c0g (np0)  .001   f x7r .01   f x7r .022   f x7r .047   f x7r 0.1   f z5u .22   f 1                       10                       100                  1000 log frequency, mhz log impedance, ohms 10.0 1.0 0.1 100.0 .500" .250" .062"  0" 1          10        100     1000   10,000  100,000  hours capacitance change percent +1.5 0 -1.5 -3.0 -4.5 -6.0 -7.5 characteristic     max. aging rate %/decade   c0g (np0) x7r z5u y5v none 2 3 5 figure 9 s s s s figure 8

 8 the capacitor general electrical and  environmental specifications many avx ceramic capacitors are purchased in accordance with military specifications, mil-c-39014, mil-c-11015, mil-c-20, mil-c-55681, and mil-c-123 or according to individual customer specification. when ordered to these specifications, the parts will meet the requirements set forth in these documents. the general electrical and environmental specifications listed below detail test  conditions which are common to the foregoing and to most ceramic capacitor specifications. if additional information is needed, avx application engineers are ready to assist you. capacitance  capacitance shall be tested in accordance with method 305 of mil-std-202. class 1 dielectric to 1000 pf measured at 1 mhz,  100 khz, > 1000 pf measured at 1 khz  100 hz both at 1.0   0.2 vac.  class 2 dielectrics (except high k) to 100 pf shall be mea- sured at 1 mhz  100 khz, > 100 pf measured at 1 khz  100 hz both at 1.0  0.2 vac. high k dielectrics measured at 1 khz  100 hz with less than 0.5 vac or less applied. dissipation factor  d.f. shall be measured at the same frequency and voltage as specified for capacitance. dielectric strength  the dielectric strength shall be mea- sured in accordance with method 301 of mil-std-202 with a suitable resistor in series with the power supply to limit the charging current to 50 ma. max. insulation resistance  insulation resistance shall be measured in accordance with method 302 of mil-std-202 with rated voltage or 200 vdc whichever is less applied. the current shall be limited to 50 ma. max. and the charg- ing time shall be 2.0 minutes maximum. burn-in  (where specified.) 100% of the parts shall be subjected to 5 cycles of thermal shock per method 107 test condition a of mil-std-202 followed by voltage con- ditioning at twice rated voltage and maximum rated tem- perature for 100 hours or as specified. after burn-in, parts shall meet all initial requirements. barometric pressure  capacitors shall be tested in accordance with method 105 of mil-std-202 test condition d (100,000 ft.) with 100% rated voltage applied for 5 seconds with current limited to 50 ma. no evidence of flashover or damage is permitted. solderability  capacitors shall be tested in accordance with method 208 of mil-std-202 with 95% coverage of new solder. vibration  capacitors shall be tested in accordance with method 208 test condition d of mil-std-202 with the bodies rigidly clamped. the specimens shall be tested in 3 mutually perpendicular planes for a total of 8 hours with 125% rated dc voltage applied. no evidence of opens, intermittents or shorts is permitted. shock  capacitors shall be tested in accordance with method 213 condition 1 (100 gs) of mil-std-202 with the bodies rigidly clamped. no evidence of opens, intermit- tents or shorts is permitted. thermal shock and immersion  capacitors shall be tested in accordance with method 107 condition a of  mil-std-202 with high test temperature (maximum rated operating temperature) followed by method 104 of  mil-std-202 test condition b. moisture resistance  capacitors shall be tested in accordance with method 106 of mil-std-202 with rated voltage or 100 vdc whichever is less applied for the first 10 cycles. resistance to solder heat  capacitors shall be tested in accordance with method 210 of mil-std-202 with immer- sion to .050 of body. avx ceralam capacitors are manu- factured with solder which melts at a temperature greater than 450?. general considerations  the application of voltage or temperature usually causes temporary changes in the capacitance of class 2 ceramic capacitors. these changes are normally in the positive direction and may cause out-of- tolerance capacitance readings. if a capacitance reading is made immediately after a dielectric strength or insulation resistance test and parts are high capacitance, they should be re-read after a minimum wait of 12 hours.

 9 basic capacitor formulas i. capacitance (farads) english: c = .224 k a  t d metric: c = .0884 k a t d ii. energy stored in capacitors (joules, watt - sec) e =  1  2  cv 2 iii. linear charge of a capacitor (amperes) i = c dv dt iv. total impedance of a capacitor (ohms) z =    r 2 s   +  (x c - x l ) 2 v. capacitive reactance (ohms) x c = 1 2   fc vi. inductive reactance (ohms) x l = 2   fl vii. phase angles: ideal capacitors: current leads voltage 90 ideal inductors: current lags voltage 90 ideal resistors: current in phase with voltage viii. dissipation factor (%) d.f.= tan  d (loss angle) = e.s.r.  = (2   fc) (e.s.r.) x c ix. power factor (%) p.f. = sine  d (loss angle) = cos  f (phase angle) p.f. = (when less than 10%) = df x. quality factor (dimensionless) q = cotan  d (loss angle) = 1 d.f. xi. equivalent series resistance (ohms) e.s.r. = (d.f.) (xc) = (d.f.) / (2   fc) xii. power loss (watts) power loss = (2   fcv 2 ) (d.f.) xiii. kva (kilowatts) kva = 2   fcv 2 x 10  -3 xiv. temperature characteristic (ppm/c) t.c. = ct C c 25 x 10 6 c 25 (t t C 25) xv. cap drift (%) c.d. = c 1 C c 2 x 100 c 1 xvi. reliability of ceramic capacitors l 0 = v t xt t y l t ( v o    )( t o    ) xvii. capacitors in series (current the same) any number:   1   =   1   +   1   ---   1   c t c 1 c 2 c n c 1 c 2 two: c t = c 1 + c 2 xviii. capacitors in parallel (voltage the same) c t = c 1 + c 2 --- + c n xix. aging rate a.r. = % d c/decade of time xx. decibels db = 20 log v 1 v 2 the capacitor ? pico x 10 -12 nano x 10 -9 micro x 10 -6 milli x 10 -3 deci x 10 -1 deca x 10 +1 kilo x 10 +3 mega x 10 +6 giga x 10 +9 tera x 10 +12 k = dielectric constant f = frequency l t = test life a = area l = inductance v t = test voltage t d = dielectric thickness d = loss angle v o = operating voltage v = voltage f = phase angle t t = test temperature t = time x & y = exponent effect of voltage and temp. t o = operating temperature r s = series resistance l o = operating life metric prefixes    symbols

 10 typical characteristics temperature coefficient c0g (np0) dielectric ? general specifications capacitance range see individual parts specifications capacitance test at 25? measured at 1 vrms max. at 1 khz (1 mhz for 1,000 pf or less)  capacitance tolerances c = ?25 pf, d = ?50 pf, e = ?.5%, f = ?.0%, g = ?%,  h = ?%, j = ?%, k = ?0%, m = ?0% for values less than 10 pf tightest tolerance available is ?25 pf  operating temperature range -55? to +125?  temperature characteristic 0  30 ppm/?  voltage ratings 200,100 & 50 vdc  dissipation factor .15% max. (+25? and +125?) for values greater than 30 pf or q = 20 x c + 400 for values of 30 pf and below. 1.0 vrms, 1 mhz for values  %  1,000 pf, and 1 khz for values > 1,000 pf insulation resistance 25?c (mil-std-202-method 302)  100 k megohms or 1000 megohms - f minimum, whichever is less  dielectric strength 250% of rated vdc  life test (1,000 hours) 200% rated voltage at +125?c  moisture resistance (mil-std-202-method 106) thermal shock (mil-std-202-method 107, condition a,  at rated elevated temperature) -55?c to +125?c  immersion cycling (mil-std-202-method 104, condition b) for current reliability information, consult factory. typical capacitance change envelope: 0  30 ppm/  c +0.5 0 -0.5 %  d  capacitance -55  -35 -15 +5 +25 +45 +65 +85 +105 +125 temperature   c +0.1 +0.2 0 -0.1 -0.2 %  d  capacitance 1 10 100 1,000 10,000 hours +0.1 +0.2 0 -0.1 -0.2 %  d  capacitance 25 50 75 100 125 150 175 200 d. c. volts applied insulation resistance (ohm-farads) 0 100 1,000 10,000 +25 +20 +40 +60 +80 +100 +150   temperature   c aging rate voltage coefficient insulation resistance vs. temp.

 11 x7r dielectric c general specifications capacitance range see individual parts specifications capacitance test at 25? measured at 1 vrms max. at 1 khz  capacitance tolerances j = ?%, k = ?0%, m = ?0%  operating temperature range -55? to +125?  temperature characteristic  15% (0 vdc) voltage ratings 200,100 & 50 vdc  dissipation factor 2.5% max. at 1 khz, 1 vrms max. insulation resistance 25? (mil-std-202-method 302)  100 k megohms or 1000 megohms - ? minimum, whichever is less  dielectric strength 250% of rated vdc  life test (1,000 hours) 200% rated voltage at +125?  moisture resistance (mil-std-202-method 106) thermal shock (mil-std-202-method 107, condition a,  at rated elevated temperature) -55? to +125?  immersion cycling (mil-std-202-method 104, condition b) for current reliability information, consult factory. typical characteristics temperature coefficient +6 %  d  capacitance -75  -50 -25 0 +25 +50 +75 +100 +125 temperature   c +12 0 -6 -12 -18 -24 +10 %  d  capacitance +20 0 -10 -20 1 khz 10 khz 100 khz 1 mhz      10 mhz 100 mhz frequency %  d  capacitance +10 0 -10 -20 -30 -40 20 40 60 80 100 d.c. volts applied 100 vdc rated parts 50/63 rated parts insulation resistance (ohm-farads) 10 100 1,000 10,000 +25 +20 +40 +60 +80 +100 +150   temperature   c ? capacitance vs. frequency voltage coefficient insulation resistance vs. temp.

 12 typical characteristics temperature coefficient z5u dielectric ? general specifications capacitance range see individual parts specifications capacitance test at 25? measured at 0.5 vrms max. at 1 khz  capacitance tolerances m = ?0%, z = +80%, -20%, p = gmv* operating temperature range +10? to +85?  temperature characteristic +22%, -56%  voltage ratings 100 & 50 vdc  dissipation factor 4.0% max. at 1 khz, .5 vrms max. insulation resistance 25? (mil-std-202-method 302)  10 k megohms or 100 megohms - ? minimum, whichever is less  dielectric strength 200% of rated vdc  life test (1,000 hours) 150% rated voltage at +85?  moisture resistance (mil-std-202-method 106) immersion cycling (mil-std-202-method 104, condition b) for current reliability information, consult factory. *guaranteed minimum value +20 %  d  capacitance -40  -60  -20 0 +20 +40 +60 +80 +100 +120 +140 temperature   c +30 0 -20 -40 -60 0 %  d  capacitance -10 -20 -30 -40 1 khz 10 khz 100 khz 1 mhz      10 mhz 100 mhz frequency 10k insulation resistance (ohm-farads) -40  -60  -20 0 +20 +40 +60 +80 +100 +120 +140 temperature   c 100k 1000 100 10 0 %  d  capacitance -20 -40 +20 -60 -80 0 25 50 75      100 125 volts d.c. applied voltage coefficient for individual capacitors within this envelope must  be calculated based upon wvdc / mil. ? capacitance vs. frequency insulation resistance vs. temp. voltage coefficient

 13 general specifications capacitance range contact avx capacitance test at 25? measured at 1.0 vrms max. at 1 khz  capacitance tolerances +80%, -20% operating temperature range -30? to +85?  temperature characteristic +22%, -82%  voltage ratings 100 & 50 vdc  dissipation factor 7% max. ( 14 radial leads/skycap  see note see note dimensions: millimeters (inches) note: coating clean .784/.031 min. above seating plane styles sr15, sr20, sr30, sr40, sr50 style sr21 styles sr22, sr27 w max. w max. w max. max. t max. t max. t l.s.  .762/.030 l.s.  .762/.030 l.s.  .762/.030 h max. h max. h max. 1.0" min. 1.0" min. 1.0" min. ld nom. ld nom. ld nom. 1.52/.060 max. how to order avx styles: sr15, sr20, sr21, sr22, sr27, sr30, sr40, sr50 part number example sr21 5 e 10 4 m a a avx style voltage temperature coefficient sig. figures of capacitance multiplier (additional no. of zeros) capacitance tolerance failure rate not applicable leads general information avx sr series conformally coated radial leaded mlc temperature coefficients: c0g (np0), x7r, z5u 200, 100, 50 volts (300v, 400v & 500v also available) case material: epoxy lead material: solderable part number codes voltages: 50v = 5, 100v = 1, 200v = 2, 300v = 9, 400v = 8, 500v = 7 temp. coefficient:  c0g (np0) = a, x7r = c, z5u = e sig. figures of capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 100,000 pf as 104. (for values below 10pf, use ??in place of decimal point, e.g., 1r4 = 1.4 pf).  capacitance tolerances: c0g (np0): c = ?25pf, d = ?5pf, f = ?.0% (>50 pf only) g = ?.0% (>25 pf only), j = ?%, k = ?0% x7r: j = ?%, k = ?0%, m = ?0%  z5u: m = ?0%, z = +80%,-20% failure rate:  a = not applicable leads: t = trimmed leads, .230"  .030" a = long leads, 1.0" minimum (other lead lengths are available, contact avx) marking packaging requirements xxx x  x  x front xxx a  xx back capacitance code tolerance code voltage code temp. char. code 3 digit date code lot code avx logo quantity per bag sr15, 20, 21, 22, 27, 30 1000 pieces sr40, 50 500 pieces note: sr15, sr20, sr21, sr30, and sr40 available on tape and reel per eia specifications rs-468. see pages 24 and 25.

 15 radial leads/skycap  c0g (np0) dielectric size and capacitance specifications eia characteristic dimensions: millimeters (inches) for other styles, voltages, tolerances and lead lengths see part no. codes or contact factory. *other capacitance values available upon special request. note: capacitance ranges available for sr12 same as sr15 sr62 same as sr21 sr64 same as sr30 sr89 same as sr21 = industry preferred values = sr20 only 200 100 50 200 100 50 200 100 50 200 100 50 100 50 100 50 100 50 avx style sr15 sr20 sr21 sr22 sr27 sr30 sr40 sr50 avx ?nsertable sr07 sr29 sr59 n/a n/a sr65 sr75 n/a width 3.81 5.08 5.08 5.08 6.604 7.62 10.16 12.70 (w) (.150) (.200) (.200) (.200) (.260) (.300) (.400) (.500) height 3.81 5.08 5.08 5.08 6.35 7.62 10.16 12.70 (h) (.150) (.200) (.200) (.200) (.250) (.300) (.400) (.500) thickness 2.54 3.175 3.175 3.175 4.06 3.81 3.81 5.08 (t) (.100) (.125) (.125) (.125) (.160) (.150) (.150) (.200) lead spacing 2.54 2.54 5.08 6.35 7.62 5.08 5.08 10.16 (l.s.) (.100) (.100) (.200) (.250) (.300) (.200) (.200) (.400) lead diameter .508 .508 .508 .508 .508 .508 .508 .635 (l.d.) (.020) (.020) (.020) (.020) (.020) (.020) (.020) (.025) cap. in.* industry preferred wvdc wvdc wvdc wvdc wvdc wvdc wvdc wvdc pf values in blue 200 100 50 1.0-9.9 sr151a1r0daa 10 sr151a100kaa 15 sr ----- a150kaa 22 sr ----- a220kaa 33 sr ----- a330kaa 39 sr ----- a390kaa 47 sr ----- a470kaa 68 sr ----- a680kaa 100 sr151a101kaa 150 sr ----- a151kaa 220 sr ----- a221kaa 330 sr ----- a331kaa 390 sr ----- a391kaa 470 sr ----- a471kaa 680 sr ----- a681kaa 1000 sr211a102kaa 1500 sr ----- a152kaa 2200 sr ----- a222kaa 3900 sr ----- a392kaa 4700 sr ----- a472kaa 6800 sr ----- a682kaa 8200 sr-----a822kaa 10,000 sr305a103kaa 15,000 sr-----a153kaa 22,000 sr ----- a223kaa 33,000 sr ----- a333kaa 39,000 sr ----- a393kaa 47,000 sr ----- a473kaa 68,000 sr ----- a683kaa 100,000 sr ----- a104kaa

 16 radial leads/skycap  x7r dielectric size and capacitance specifications eia characteristic dimensions: millimeters (inches) for other styles, voltages, tolerances and lead lengths see part no. codes or contact factory. *other capacitance values available upon special request. note: capacitance ranges available for sr12 same as sr15 sr62 same as sr21 sr64 same as sr30 sr89 same as sr21 avx style sr15 sr20 sr21 sr22 sr27 sr30 sr40 sr50 avx ?nsertable sr07 sr29 sr59 n/a n/a sr65 sr75 n/a width 3.81 5.08 5.08 5.08 6.604 7.62 10.16 12.70 (w) (.150) (.200) (.200) (.200) (.260) (.300) (.400) (.500) height 3.81 5.08 5.08 5.08 6.35 7.62 10.16 12.70 (h) (.150) (.200) (.200) (.200) (.250) (.300) (.400) (.500) thickness 2.54 3.175 3.175 3.175 4.06 3.81 3.81 5.08 (t) (.100) (.125) (.125) (.125) (.160) (.150) (.150) (.200) lead spacing 2.54 2.54 5.08 6.35 7.62 5.08 5.08 10.16 (l.s.) (.100) (.100) (.200) (.250) (.300) (.200) (.200) (.400) lead diameter .508 .508 .508 .508 .508 .508 .508 .635 (l.d.) (.020) (.020) (.020) (.020) (.020) (.020) (.020) (.025) cap. in.* industry preferred wvdc wvdc wvdc wvdc wvdc wvdc wvdc wvdc pf values in blue 200 100 50 200 100 50 100 50 100 50 100 50 200 100 50 200 100 50 200 100 50 470 sr ----- c471kaa 1000 sr155c102kaa 1500 sr ----- c152kaa 2200 sr ----- c222kaa 3300 sr ----- c332kaa 4700 sr ----- c472kaa 6800 sr ----- c682kaa 10,000 sr215c103kaa 15,000 sr ----- c153kaa 22,000 sr ----- c223kaa 33,000 sr ----- c333kaa 47,000 sr ----- c473kaa 68,000 sr ----- c683kaa 100,000 sr215c104kaa 150,000 sr ----- c154kaa 220,000 sr215c224kaa 330,000 sr ----- c334kaa 390,000 sr ----- c394kaa 470,000 sr305c474kaa 1.0 ? sr305c105kaa 2.2 ? sr405c225kaa 2.7 ? sr505c275kaa 4.7 ? sr505c475kaa = industry preferred values = sr20 only

 17 radial leads/skycap  z5u dielectric size and capacitance specifications eia characteristic dimensions: millimeters (inches) for other styles, voltages, tolerances and lead lengths see part no. codes or contact factory. *other capacitance values available upon special request. maximum capacitance value style* c0g (np0) x7r sr29 900 pf .015 ? sr20 1800 pf .033 ? sr28 sr59 900 pf .015 ? sr13 sr21 1800 pf .033 ? sr30 sr61 7200 pf .12 ? sr65 sr40 sr75 .015 ? .27 ? sr22 1800 pf .033 ? sr27 1800 pf .033 ? sr76 .015 ? .27 ? sr50 .036 ? .59 ? avx 500 volt skycaps** *consult pages 18 and 19 for style sizes. **voltage rating based on dwv of 150% of rated voltage. avx style sr15 sr20 sr21 sr22 sr27 sr30 sr40 sr50 avx ?nsertable sr07 sr29 sr59 n/a n/a sr65 sr75 n/a width 3.81 5.08 5.08 5.08 6.604 7.62 10.16 12.70 (w) (.150) (.200) (.200) (.200) (.260) (.300) (.400) (.500) height 3.81 5.08 5.08 5.08 6.35 7.62 10.16 12.70 (h) (.150) (.200) (.200) (.200) (.250) (.300) (.400) (.500) thickness 2.54 3.175 3.175 3.175 4.06 3.81 3.81 5.08 (t) (.100) (.125) (.125) (.125) (.160) (.150) (.150) (.200) lead spacing 2.54 2.54 5.08 6.35 7.62 5.08 5.08 10.16 (l.s.) (.100) (.100) (.200) (.250) (.300) (.200) (.200) (.400) lead diameter .508 .508 .508 .508 .508 .508 .508 .635 (l.d.) (.020) (.020) (.020) (.020) (.020) (.020) (.020) (.025) cap. in.* industry preferred wvdc wvdc wvdc wvdc wvdc wvdc wvdc wvdc pf values in blue 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 10,000 sr155e103zaa 47,000 sr ----- e473zaa 100,000 sr215e104zaa 150,000 sr ----- e154zaa 220,000 sr215e224zaa 330,000 sr215e334zaa 470,000 sr215e474zaa 680,000 sr ----- e684zaa 1.0 ? sr ----- 105zaa 1.5 ? sr30e155zaa 2.2 ? sr30e225zaa 3.3 ? sr30e335zaa 4.7 ? sr30e475zaa = industry preferred values = sr20 only

 18 lead spacing .100 ?030 dimensions: inches (millimeters)     sr07* sr14 sr15* sr20* (t=.100) (t=.100) (t=.100) (t=.125) sr29* sr62* sr62-lp* (t=.125) (t=.100) (t=.100) lead spacing .200 ?030 dimensions: inches (millimeters)  sr12* sr13* sr21* sr21-85* sr28* (t=.100) (t=.125) (t=.125) (t=.125) (t=.125) sr30* sr30-lp* sr32* sr40* sr59* (t=.150) (t=.150) (t=.150) (t=.150) (t=.125) sr61 sr63* sr64* sr64-lp* sr65* (t=.150) (t=.150) (t=.150) (t=.150) (t=.150) .250 (6.35) max. meniscus free .031 (.787) above seating plane .200 (5.08) max. 1.0 (25.4) min. .200 (5.08)   .030 skycap  configurations by lead spacing .200 (5.08) max. .300 (7.62)  max. .100 (2.54)   .030 .230 (5.84)   .030 meniscus free .031 (.787) above seating plane .150 (3.81) max. .150 (3.81) max. 1.0 (25.4) min. .100 (2.54)   .030 .060 (1.52)  max. .150 (3.81) max. .250 (6.35) max. 1.0 (25.4) min. .100 (2.54)   .030 .050 (1.27)  clean above seating plane .200 (5.08) max. .200 (5.08) max. 1.0 (25.4) min. .100 (2.54)   .030 .060 (1.52) max. .150 (3.81) max. .230 (5.84) max. .150 (3.81)  max. 1.0 (25.4) min. .200 (5.08)   .030 .200 (5.08) max. .350 (8.89) max. 1.0 (25.4) min. .200 (5.08)   .030 meniscus free .031 (.787) above seating plane .200 (5.08) max. .300 (7.62) max. 1.0 (25.4) min. .200 (5.08)   .030 .031 (.787)  clean  above seat        meniscus free .031 (.787) above seating plane .200 (5.08) max. .200 (5.08) max. .300 (7.62) max. 1.0 (25.4) min. .200 (5.08)   .030 .137/.196 (3.48/4.98) 1.0 (25.4) min. .300 (7.62) max. .500 (12.7) max. .200 (5.08)   .030 .300 (7.62) max. .500 (12.7) max. 1.25 (31.7) min. .200 (5.08)   .030 a 0.04 (1.02) a = .009   .002 .268 (6.81) max. .330 (8.38) max. 1.25 (31.7) min. .200 (5.08)   .030 a 0.04 (1.02) a = .009   .002 .400 (10.16) max. 1.0 (25.4) min. .300 (7.62)  max. .300 (7.62)  max. .200 (5.08)   .030 .300 (7.62) max. .300 (7.62) max. 1.0 (25.4) min. .200 (5.08)   .030 .060 (1.52)  max. .225 (5.71) max. .200 (5.08)   .030 .059 (1.5) max. .300 (7.62) max. 1.0 (25.4) min. .390 (9.91) max. meniscus free .031 (.787)  above seating plane .300 (7.62) max. 1.0 (25.4) min. .200 (5.08)   .030 .400 (10.16) max. .400 (10.16) max. 1.0 (25.4) min. .200 (5.08)   .030 .060 (1.52)  max. .200 (5.08) max. .300 (7.62) max. 1.0 (25.4) min. .200 (5.08)   .030 .031 (.787) clean  above seat        .300 (7.62) max. .500 (12.7) max. .200 (5.08)   .030 .230 (5.84)   .030 meniscus free .031 (.787) above seating plane .200 (5.08) max. .250 (6.35) max. 1.0 (25.4) min. .100 (2.54)   .030 meniscus free .031 (.787) above seating plane .210 (5.33) max. .358 (9.09) max. 1.25 (31.7) min. .100 (2.54)   .030 a 0.04 (1.02) a = .009   .002 .170 (4.32) max. .271 (6.88) max. 1.25 (31.7) min. .100 (2.54)   .030 a 0.04 (1.02) a = .009   .002

 19 lead spacing .200 ?030 continued dimensions: inches (millimeters)     sr65-lp* sr67 sr75* sr89* (t=.150) (t=.125) (t=.150) (t=.125) leads = #22 awg lead spacing .400 ?030 sr50 sr76 (t=.200) (t=.175) lead spacing  .250 ?030 dimensions: inches (millimeters) sr16 sr22 sr33 (t=.125) (t=.125) (t=.150) skycap  configurations by lead spacing .200 (5.08) max. .300 (7.62)  max. seated  height  .200 (5.08)   .030 .230 (5.84)   .030 .031 (.787)  seated  plane .031 (.787)  min. clean  lead above  seat .400 (10.16) max. .480 (12.2)  max. .400 (10.16)  max. 1.0 (25.4) min. .200 (5.08)   .030 meniscus  free .031  (7.87) above seating plane .215 (5.46) max. .260 (6.60) max. 1.25 (31.7) min. .200 (5.08)   .030 a 0.04 (1.02) a = .009   .002 .200 (5.08) max. .300 (7.62)  max. .250 (6.35)   .030 .230 (5.84)   .030 meniscus free .031 (.787)  above seating plane 1.0 (25.4)  min. .200 (5.08) max. .300 (7.62)  max. .250 (6.35)   .030 .390 (9.91) max. .400 (10.16)  max. .250 (6.35)   .030 .230 (5.84)    .030 lead spacing .300 ?030 sr27 sr34 (t=.150) (t=.150) .260 (6.60) max. .250 (6.35)  max. 1.0 (25.4) min. .300 (7.62)   .030 meniscus  free .031  (.787)  above seating  plane .300 (7.62) max. .350 (8.89)  max. 1.0 (25.4) min. .300 (7.62)   .030 meniscus  free .031  (.787)  above seating  plane lead spacing .375 ?030 sr38 (t=.150) .300 (7.62) max. .425 (10.8)  max. 1.0 (25.4)  min. .375 (9.53)   .030 meniscus free .031 (.787)  above seating plane .500 (12.7) max. .500 (12.7)  max. 1.0 (25.4)  min. .400 (10.16)   .030 .060 (1.52)  max. .500 (12.7)  max. .480 (12.2)  max. .440 (11.2)  max. 1.0 (25.4)  min. .400 (10.16)   .030 .025 (0.64)   .004 .031 (.787)  min. clean lead above seat seating plane notes: 1. all leads are #24 awg unless otherwise noted. 2. available in tape and reel packaging(*). 3. other styles are also available, contact factory. 4. (t = xxx) under type designation is maximum thickness in inches. leads = #22 awg .300 (7.62) max. .350 (8.89) max. coating limit .200 (5.08)   .030 1.0 (25.4) min.

 20 1.14 (.045) max. w w l l t t l.d. l.d. l.s. l.s. 31.7 (1.25) min. 31.7 (1.25) min. style mr05 styles mr04, mr06, mr07, mr08 dimensions: millimeters (inches) how to order avx styles: mr04, mr05, mr06, mr07, mr08 part number example: mr05 1 a 56 1 j a a avx style voltage dielectric sig. figures of capacitance multiplier (additional no. of zeros) capacitance tolerance 1 failure rate leads general information avx mr series molded radial leaded mlc temperature coefficients: c0g (np0), x7r, z5u 50, 100, 200 volts case material: molded epoxy lead material: solderable part number codes voltages: 50v = 5, 100v = 1, 200v = 2 dielectric:  c0g (np0) = a, x7r = c, z5u = e sig. figures of capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros.  for example, order 560 pf as 561. (for values below  10pf, use ??in place of decimal point, e.g., 1r4 = 1.4 pf).  capacitance tolerances: c0g (np0): d = ?5pf (50 pf only), g = ?.0% (>25 pf only), j = ?%, k = ?0% x7r: j = ?%, k = ?0%, m = ?0%  z5u: m = ?0%, z = +80%, -20% failure rate:  not applicable leads: a = standard solderable t 1 = trimmed leads, .230"  .030" 1 trimmed lead length for the mr05 style will be  measured from the bend in the lead (seating plane). marking marking is as size permits. (for code identification, see how to order section.) ?avx ?capacitance tolerance ?voltage rating ?temperature coefficient ?date code ?lot code packaging requirements bulk packaging:  1000 pcs. per sealed package except mr07/mr08 (300 pcs.). tape and reel:  available on mr04, mr05, and mr06 only (2500 pcs./reel). ammo packaging:  available on special request. radial leads/ceralam 

 21 radial leads/ceralam  c0g (np0) size and capacitance specifications dimensions: millimeters (inches) * length, width and thickness dimensions are ?254 mm (?010"). lead diameter is ?05 mm (?002"). lead spacing is ?381 mm (?01 5"). = industry preferred values avx style mr04 mr05 mr06 mr07 mr08 length* 4.83 (.190") 4.83 (.190") 7.36 (.290") 12.44 (.490") 12.44 (.490") width* 4.83 (.190") 4.83 (.190") 7.36 (.290") 12.44 (.490") 12.44 (.490") thickness* 2.28 (.090") 2.28 (.090") 2.28 (.090") 3.55 (.140") 6.09 (.240") lead spacing* 2.54 (.100") 5.08 (.200") 5.08 (.200") 10.16 (.400") 10.16 (.400")  lead diameter* .635 (.025") .635 (.025") .635 (.025") .635 (.025") .635 (.025") cap. in typical avx wvdc wvdc wvdc wvdc wvdc pf part nos. 1.0 mr ----- 5a1r0daa to 9.1 mr ----- 5a9r1daa 10 mr ----- 5a100kaa 12 mr ----- 5a120kaa 15 mr ----- 5a150kaa 18 mr ----- 5a180kaa 22 mr ----- 5a220kaa 27 mr ----- 5a270kaa 33 mr-----5a330kaa 39 mr-----5a390kaa 47 mr-----5a470kaa 56 mr ----- 5a560kaa 68 mr ----- 5a680kaa 82 mr ----- 5a820kaa 100 mr ----- 5a101kaa 120 mr ----- 5a121kaa 150 mr ----- 5a151kaa 180 mr ----- 5a181kaa 220 mr ----- 5a221kaa 270 mr ----- 5a271kaa 330 mr ----- 5a331kaa 390 mr ----- 5a391kaa 470 mr ----- 5a471kaa 560 mr ----- 5a561kaa 680 mr ----- 5a681kaa 820 mr ----- 5a821kaa 1000 mr ----- 5a102kaa 1200 mr ----- 5a122kaa 1500 mr ----- 5a152kaa 1800 mr ----- 5a182kaa 2200 mr ----- 5a222kaa 2700 mr ----- 5a272kaa 3300 mr ----- 5a332kaa 3900 mr ----- 5a392kaa 4700 mr ----- 5a472kaa 5600 mr ----- 5a562kaa 6800 mr ----- 5a682kaa 8200 mr ----- 5a822kaa 10,000 mr ----- 5a103kaa 12,000 mr ----- 5a123kaa 15,000 mr ----- 5a153kaa 18,000 mr ----- 5a183kaa 22,000 mr ----- 5a223kaa 27,000 mr ----- 5a273kaa 33,000 mr ----- 5a333kaa 39,000 mr ----- 5a393kaa 47,000 mr ----- 5a473kaa 56,000 mr ----- 5a563kaa 68,000 mr ----- 5a683kaa 82,000 mr ----- 5a823kaa 100,000 mr ----- 5a104kaa 120,000 mr ----- 5a124kaa 150,000 mr ----- 5a154kaa for trimmed leads see ?ow to order? for other tolerances see ?ow to order? for other voltages see ?ow to order? 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50

 22 radial leads/ceralam  x7r size and capacitance specifications dimensions: millimeters (inches) * length, width and thickness dimensions are ?254 mm (?010"). lead diameter is ?05 mm (?002"). lead spacing is ?381 mm (?01 5"). = industry preferred values for trimmed leads see ?ow to order? for other tolerances see ?ow to order? for other voltages see ?ow to order? avx style mr04 mr05 mr06 mr07 mr08 length* 4.83 (.190") 4.83 (.190") 7.36 (.290") 12.44 (.490") 12.44 (.490") width* 4.83 (.190") 4.83 (.190") 7.36 (.290") 12.44 (.490") 12.44 (.490") thickness* 2.28 (.090") 2.28 (.090") 2.28 (.090") 3.55 (.140") 6.09 (.240") lead spacing* 2.54 (.100") 5.08 (.200") 5.08 (.200") 10.16 (.400") 10.16 (.400")  lead diameter* .635 (.025") .635 (.025") .635 (.025") .635 (.025") .635 (.025") cap. in typical avx wvdc wvdc wvdc wvdc wvdc pf part nos. 100 mr ----- 5c101kaa 120 mr ----- 5c121kaa 150 mr ----- 5c151kaa 180 mr ----- 5c181kaa 220 mr ----- 5c221kaa 270 mr ----- 5c271kaa 330 mr ----- 5c331kaa 390 mr ----- 5c391kaa 470 mr ----- 5c471kaa 560 mr-----5c561kaa 680 mr-----5c681kaa 820 mr-----5c821kaa 1000 mr ----- 5c102kaa 1200 mr ----- 5c122kaa 1500 mr ----- 5c152kaa 1800 mr ----- 5c182kaa 2200 mr ----- 5c222kaa 2700 mr ----- 5c272kaa 3300 mr ----- 5c332kaa 3900 mr ----- 5c392kaa 4700 mr ----- 5c472kaa 5600 mr ----- 5c562kaa 6800 mr ----- 5c682kaa 8200 mr ----- 5c822kaa 10,000 mr ----- 5c103kaa 12,000 mr ----- 5c123kaa 15,000 mr ----- 5c153kaa 18,000 mr ----- 5c183kaa 22,000 mr ----- 5c223kaa 27,000 mr ----- 5c273kaa 33,000 mr ----- 5c333kaa 39,000 mr ----- 5c393kaa 47,000 mr ----- 5c473kaa 56,000 mr ----- 5c563kaa 68,000 mr ----- 5c683kaa 82,000 mr ----- 5c823kaa 100,000 mr ----- 5c104kaa 120,000 mr ----- 5c124kaa 150,000 mr ----- 5c154kaa 180,000 mr ----- 5c184kaa 220,000 mr ----- 5c224kaa 270,000 mr ----- 5c274kaa 330,000 mr ----- 5c334kaa 390,000 mr ----- 5c394kaa 470,000 mr ----- 5c474kaa 560,000 mr ----- 5c564kaa 680,000 mr ----- 5c684kaa 820,000 mr ----- 5c824kaa 1.0 ? mr ----- 5c105kaa 1.2 ? mr ----- 5c125kaa 1.5 ? mr ----- 5c155kaa 1.8 ? mr ----- 5c185kaa 2.0 ? mr ----- 5c205kaa 2.2 ? mr ----- 5c225kaa 2.7 ? mr ----- 5c275kaa 3.3 ? mr ----- 5c335kaa 3.9 ? mr ----- 5c395kaa 4.7 ? mr ----- 5c475kaa 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50

 23 size and capacitance specifications dimensions: millimeters (inches) radial leads/ceralam  z5u dielectric * length, width and thickness dimensions are ?254 mm (?010"). lead diameter is ?05 mm (?002"). lead spacing is ?381 mm (?01 5). = industry preferred values for trimmed leads see ?ow to order? for other tolerances see ?ow to order? for other voltages see ?ow to order? avx style mr04 mr05 mr06 mr07 mr08 length* 4.83 4.83 7.36 12.44 12.44 (.190") (.190") (.290") (.490") (.490") width* 4.83 4.83 7.36 12.44 12.44 (.190") (.190") (.290") (.490") (.490") thickness* 2.28 2.28 2.28 3.55 6.09 (.090") (.090") (.090") (.140") (.240") lead*  2.54 5.08 5.08 10.16 10.16 spacing (.100") (.200") (.200") (.400") (.400") lead*  .635 .635 .635 .635 .635  diameter (.025") (.025") (.025") (.025") (.025") cap. in typical avx wvdc wvdc wvdc wvdc wvdc pf part nos. 100 50 100 50 100 50 100 50 100 50 10,000 mr ----- 5e103zaa 12,000 mr ----- 5e123zaa 15,000 mr ----- 5e153zaa 18,000 mr ----- 5e183zaa 22,000 mr ----- 5e223zaa 27,000 mr ----- 5e273zaa 33,000 mr ----- 5e333zaa 39,000 mr ----- 5e393zaa 47,000 mr ----- 5e473zaa 56,000 mr ----- 5e563zaa 68,000 mr ----- 5e683zaa 82,000 mr ----- 5e823zaa 100,000 mr ----- 5e104zaa 120,000 mr ----- 5e124zaa 150,000 mr ----- 5e154zaa 180,000 mr ----- 5e184zaa 220,000 mr ----- 5e224zaa 270,000 mr ----- 5e274zaa 330,000 mr ----- 5e334zaa 390,000 mr ----- 5e394zaa 470,000 mr ----- 5e474zaa 560,000 mr ----- 5e564zaa 680,000 mr ----- 5e684zaa 820,000 mr ----- 5e824zaa 1.0 ? mr ----- 5e105zaa 1.2 ? mr ----- 5e125zaa 1.5 ? mr ----- 5e155zaa 1.8 ? mr ----- 5e185zaa 2.2 ? mr ----- 5e225zaa 2.7 ? mr ----- 5e275zaa 3.3 ? mr ----- 5e335zaa 3.9 ? mr ----- 5e395zaa 4.7 ? mr ----- 5e475zaa 5.6 ? mr ----- 5e565zaa 6.8 ? mr ----- 5e685zaa 8.2 ? mr ----- 5e825zaa 10.0 ? mr ----- 5e106zaa

 24 standard 2 standard 1 radial leads/packaging tape and reel the insertables general information 1. standard reel diameter is 355 millimeters (14 inches) maximum. 2. reeling standard (#1 or #2) should be specified when ordering. how to order to specify tape and reel packaging, add tr1, tr2 or trx to the end of the avx 12 digit part number.  examples: sr215c104kaatr1 sr305e105maatr2 sr215c103jaatrx 32 mm max. 16    0.5 mm sr07 sr29 sr59 sr65 sr75 32 mm max. 19 mm min. sr07 sr29 sr59 sr65 sr75 standard 1 32  max. 16    .5 sr29 sr28 sr12 sr21 sr13 sr32 mr05 32  max. 16 min. sr15 mr06  sr30 sr40 20  +1.5   -1.0 sr21 sr32 sr63 (trx) (trx) (trx) sr20 dimensions in millimeters standard 2 32  max. 19 min. sr29 sr28 sr12 sr21 sr13 sr32 mr05 32  max. 19 min. sr15 mr06  sr30 sr40 sr20 dimensions in millimeters t k e d b a l q c w r f s s o nm x description a. feed hole pitch b. feed hole diameter c. feed hole location d. component lead spacing e. component lead location f. component lead protrusion (edge of carrier to cut end of lead) k. component body location l. carrier tape width m. carrier tape assembly thickness n. carrier tape spliced thickness o. carrier tape spliced length q. adhesive tape border r. component bent leads (either direction) s. component misalignment t. component pitch w. adhesive tape width x. carrier tape thickness y. cumulative pitch over 20 pitches dimensions (mm) 12.70  .20 3.99  .20 9.02  .51 5.00 +.79  or 2.54 +.79 -.20 -.20 3.81 ?51 or 5.00 ?51 for 2.54 lead spacing 2.00 maximum 6.35 ?41 18.01 +1.02 -.51 .71  .20 1.42 maximum 50.80 - 88.90 3.00 maximum .79 maximum .99 maximum 12.70 ?99 5.00 minimum .51 ?10 254 ?.00

 25 radial leads/packaging reel direction leads on top of carrier strip, body away unreel from left to right over top of reel quantity per ree l part pcs sr15, 07, 12 3500 sr20, 21, 23, 28 13, 29, 59, 62, 89 3000 sr30, 32, 40, 63, 64 65, 75 2000 mr05, 06 2500 g a d f e c b description a ?reel diameter b ?reel outside width c ?reel inside width d ?core diameter (o.d.) e ?hub recess diameter f ?hub recess depth g ?arbor hole diameter dimensions (mm)  304.80 - 355 50.80 maximum 38.10 - 46.02 102.01 maximum 86.36 maximum 9.50 minimum 25.40 - 30.48 conversion table mm in mm in mm in mm in mm in .10 .20 .38 .41 .51 .71 .79 .99 1.02 1.42 .004 .007 .015 .016 .020 .028 .031 .039 .040 .056 1.52 2.00 2.54 3.00 3.18 3.48 3.81 3.99 4.45 4.98 .060 .079 .100 .118 .125 .137 .150 .157 .175 .196 5.00 5.08 6.22 6.35 6.60 6.99 7.62 8.89 9.02 9.50 .197 .200 .245 .250 .260 .275 .300 .350 .355 .374 9.91 10.03 10.16 11.68 12.50 12.70 16.00 18.01 25.40 30.48 .390 .395 .400 .460 .492 .500 .630 .709 1.000 1.200 32.00 38.10 46.02 50.80 86.36 88.90 102.01 254.00 304.80 355.00 1.260 1.500 1.812 2.000 3.400 3.500 4.016 10.000 12.000 14.000

 26 two pin dip/dipguard  l see note 1 see note 2 .012  .004 .325  .035 .400 max. t max. max. h max. h .015 .148  .028 min. .019    .004 .0575    .0125 1 2 note 1 = leads centered within   .010" note 2 = angle shall be 95  , +10  , -5  .019   .004 .010 max. 60   typ.  20   .005 .025  .002 .123 dia. thru 2 holes l w t h o h c h i w c w i w o see table marking part number example md015 e 104mab top of unit: a 5 e 104 m voltage y, 1, or 5 3 digit code for capacitance dielectric a = c0g (np0) c = x7r e = z5u g = y5v packaging requirements standard packaging:  200 pieces per slide pack. slide package dimensions md01 md02 md03 (h o ) overall height .400 ref. .430 ref. .545 ref. (h c ) channel height .141  .006 .171  .006 .295  .010 (h i ) inside height .350 .380 .495 (w o ) overall width .540 ref. .540 ref. .600 ref. (w i ) inside width .490 .490 .550 (w c ) channel width .210 .210 .170 (w t ) top width .350 .310 .300 (l) length 20.073  .06 20.073  .06 20.073  .06 how to order avx styles: md01, ckr22*, cks22**, md02, ckr23*, cks23**, md03, ckr24*, cks24** part number example md01 5 e 10 4 m a b avx style voltage temperature coefficient sig. figures of capacitance multiplier (additional no. of zeros) capacitance tolerance failure rate not applicable assembly method general information avx md series temperature coefficients:  c0g (np0), x7r, z5u, y5v  50, 100 volts for established reliability dipguards see mil-c-39014 section on pages 47 to 52. part number codes voltages: 16v = y, 50v = 5, 100v = 1 temp. coefficient: c0g (np0) = a, x7r = c,  z5u = e, y5v = g sig. figures capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 100,000 pf as 104. capacitance tolerances: c0g (np0): f = ?%, j = ?%, k= ?0%  x7r: j = ?%, k = ?0%, m = ?0% z5u: m = ?0%, z = +80%, -20% y5v: m = ?0%, z = +80%, -20% failure rate: a = not applicable assembly method: a = hand assembled, b = automated assembly * reference pages 47 to 52. **  reference page 67. tolerance code avx

 27 two pin dip/dipguard  size specifications military cross reference guide note: for ckr22/23/24, see mil-c-39014 section in the military section pages 47 thru 52. capacitance specifications c0g (np0) x7r z5u avx style mil-c-39014 length (l) height (h 1 ) height (h 2 ) thickness md01 ckr22 6.60 3.43 4.19 2.54 (.260  .020) (.135 max.) (.165 max.) (.092  .006) md02 ckr23 6.60 4.19 5.08 2.54 (.260  .020) (.162 max.) (.195 max.) (.092  .006) md03 ckr24 6.60 7.37 8.13 2.54 (.260  .020) (.290 max.) (.320 max.) (.092  .006) for other voltages and tolerances see part no. codes. for other voltages and tolerances see part no. codes. eia characteristic x7r avx style md01 cap. in wvdc pf* 100 50 220 md015c221kab 330 md015c331kab 470 md015c471kab 680 md015c681kab 1000 md015c102kab 1500 md015c152kab 2200 md015c222kab 3300 md015c332kab 4700 md015c472kab 6800 md015c682kab 10,000 md011c103kab 15,000 md015c153kab 22,000 md015c223kab 33,000 md015c333kab 47,000 md015c473kab 68,000 md015c683kab 100,000 md015c104kab avx style md02 cap. in wvdc pf* 100 50 150,000 md025c154kab 220,000 md025c224kab avx style md03 cap. in wvdc pf* 100 50 330,000 md035c334kaa 470,000 md035c474kaa 680,000 md035c684kaa 1,000,000 md035c105kaa for other voltages and tolerances see part no. codes. *other capacitance values available  upon special request. = industry preferred values dimensions: millimeters (inches) dimensions: millimeters (inches) avx style length (l) height (h 1 ) height (h 2 ) thickness md01 6.60 3.43 4.19 2.54 (.260  .020) (.135 max.) (.165 max.) (.098 max.) md02 6.60 4.19 5.08 2.54 (.260  .020) (.162 max.) (.195 max.) (.098 max.) md03 6.60 7.37 8.13 2.54 (.260  .020) (.290 max.) (.320 max.) (.098 max.) eia characteristic c0g (np0) avx style md01 cap. in wvdc pf* 100 50 10 md015a100kab 15 md015a150kab 22 md015a220kab 33 md015a330kab 47 md015a470kab 68 md015a680kab 100 md015a101kab 150 md015a151kab 220 md015a221kab 330 md015a331kab 470 md015a471kab 680 md015a681kab 1000 md015a102kab 1500 md015a152kab 2200 md015a222kab 3300 md015a332kab avx style md02 cap. in wvdc pf* 100 50 4700 md025a472kab 6800 md025a682kab 10000 md025a103kab eia characteristic z5u avx style md01 cap. in wvdc pf* 100 50 10,000 md015e103zab 15,000 md015e153zab 22,000 md015e223zab 33,000 md015e333zab 47,000 md015e473zab 68,000 md015e683zab 100,000 md015e104zab 150,000 md015e154zab 220,000 md015e224zab 330,000 md015e334zab avx style md02 cap. in wvdc pf* 100 50 470,000 md025e474zab avx style md03 cap. in wvdc pf* 100 50 680,000 md035e684zaa 1,000,000 md035e105zaa eia characteristic y5v avx style md01 cap. in wvdc pf* 16 1,000,000 md01yg105zab 2,200,000 md01yg225zab 3,300,000 md01yg335zab avx style md02 cap. in wvdc pf* 100 50 1,000,000 md025g105zab y5v

 28 axial leads/spinguard  d max. max. l lead length min. l.d. a 5 e 10 4 z a b 9 1 0 voltage (5 = 50v) tc (e = z5u) avx tolerance (z = +80, -20%) year (1999)     week (10th)  cap code and multiplier alpha-alpha, lot code ab=lot #2 in week sa105e104zaa lot code/date code =910ab marking (example) spinguard marking includes full date code/lot code identifi- cation. a first in the industry, this format provides complete traceability to all manufacturing processes involving the basic chip and final assembly. total shipment traceability is also provided. packaging requirements a = standard reels (see page 38) b = 1000 piece reels (distributors only, tight tolerance only) c = ammo pack (see page 38) d thru j = see special lead configurations (page 32) l = twin coat leads (95/5 flash tin/lead) m = 26mm tape and reel n = 26mm ammo pack how to order avx styles: sa05, sa10, sa11, sa20, sa30, sa40 part number example sa10 5 e 10 4 z a a conformal axial size voltage dielectric sig. figures of capacitance multiplier (additional no. of zeros) capacitance tolerance failure rate packaging/leads general description avx sa series conformally coated axial leaded mlc temperature coefficients: c0g (np0), x7r , z5u 50, 100, 200 volts case material: epoxy (flame retardant to ul bulletin 492, par. 280) lead material:  solderable part number codes voltages:  50v = 5, 100v = 1, 200v = 2 dielectric: c0g (np0) = a, x7r = c, z5u = e sig. figures of capacitance and multiplier: first two  digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for exam- ple, order 100,000 pf as 104. (for values below 10 pf, use ??in place of decimal point, e.g., 1r4 = 1.4 pf). capacitance tolerances: c0g (np0): c = ?.25 pf, d = ?5 pf, f = ?%, g = ?%, j = ?%, k = ?0% x7r: j = ?%, k = ?0%, m = ?0% z5u: m = ?0%, z = +80%, -20% failure rate: not applicable leads: standard (solderable) a z 10 4 9 a b avx tolerance (z = +80%, -20%) year (1999)     cap code and multiplier lot code sa055e104zaa lot code/date code =9ab sa10, 11, 20, 30, 40 sa05

 29 axial leads/spinguard  c0g (np0) dielectric size and capacitance specifications dimensions: millimeters (inches) = industry preferred values for other tolerances see part no. codes for other voltages see part no. codes avx style * ?&d?tolerance only avx style           sa05 sa10 sa11 sa20 sa30 sa40 length  3.00 4.32 4.32 6.60 7.37 10.16 (l)  (.118") (.170") (.170") (.260") (.290") (.400") diameter 2.30 2.54 3.05 2.54 3.81 3.81 (d) (.090") (.100") (.120") (.100") (.150") (.150") lead .407 .483 .483 .483 .483 .483 diameter (.016") (.019") (.019") (.019") (.019") (.019") lead 25.4 25.4 25.4 25.4 25.4 25.4 length (1.00") (1.00") (1.00") (1.00") (1.00") (1.00") cap. in typical avx wvdc wvdc wvdc wvdc wvdc wvdc pf part nos. 200 100 200 100 50 100 50 100 50 100 50 100 50 1.0* sa102a1r0daa ++ 9.1* sa102a9r1daa 10 sa102a100jaa 12 sa102a120jaa 15 sa102a150jaa 18 sa102a180jaa 22 sa102a220jaa 27 sa102a270jaa 33 sa102a330jaa 39 sa102a390jaa 47 sa102a470jaa 56 sa102a560jaa 68 sa102a680jaa 82 sa102a820jaa 100 sa102a101jaa 120 sa102a121jaa 150 sa101a151jaa 180 sa101a181jaa 220 sa101a221jaa 270 sa101a271jaa 330 sa101a331jaa 390 sa101a391jaa 470 sa101a471jaa 560 sa101a561jaa 680 sa101a681jaa 820 sa101a821jaa 1000 sa105a102jaa 1200 sa201a122jaa 1500 sa201a152jaa 1800 sa205a182jaa 2200 sa301a222jaa 2700 sa301a272jaa 3300 sa301a332jaa 3900 sa301a392jaa 4700 sa305a472jaa 5600 sa401a562jaa 6800 sa401a682jaa 8200 sa405a822jaa 10,000 sa405a103jaa 12,000 sa405a123jaa

 30 axial leads/spinguard  x7r dielectric size and capacitance specifications dimensions: millimeters (inches) = industry preferred values for other tolerances see part no. codes for other voltages see part no. codes avx style avx style sa05 sa10 sa11 sa20 sa30 sa40 length 3.00 4.32 4.32 6.60 7.37 10.16 (l) (.118") (.170") (.170") (.260") (.290") (.400") diameter 2.30 2.54 3.05 2.54 3.81 3.81 (d) (.090") (.100") (.120") (.100") (.150") (.150") lead .407 .483 .483 .483 .483 .483 diameter (.016") (.019") (.019") (.019") (.019") (.019") lead 25.4 25.4 25.4 25.4 25.4 25.4 length (1.00") (1.00") (1.00") (1.00") (1.00") (1.00") cap. in typical avx  wvdc wvdc wvdc wvdc wvdc wvdc pf part nos. 200 100 50 200 100 50 100 50 100 50 100 50 100 50 220 sa102c221kaa 270 sa102c271kaa 330 sa102c331kaa 390 sa102c391kaa 470 sa102c471kaa 560 sa101c561kaa 680 sa101c681kaa 820 sa101c821kaa 1000 sa101c102kaa 1200 sa101c122kaa 1500 sa101c152kaa 1800 sa101c182kaa 2200 sa101c222kaa 2700 sa101c272kaa 3300 sa101c332kaa 3900 sa101c392kaa 4700 sa101c472kaa 5600 sa101c562kaa 6800 sa101c682kaa 8200 sa105c822kaa 10,000 sa105c103kaa 12,000 sa105c123kaa 15,000 sa105c153kaa 18,000 sa105c183kaa 22,000 sa105c223kaa 27,000 sa105c273kaa 33,000 sa105c333kaa 39,000 sa105c393kaa 47,000 sa105c473kaa 56,000 sa115c563kaa 68,000 sa115c683kaa 82,000 sa115c823kaa 100,000 sa115c104kaa 120,000 sa305c124kaa 150,000 sa305c154kaa 180,000 sa305c184kaa 220,000 sa305c224kaa 270,000 sa305c274kaa 330,000 sa305c334kaa 470,000 sa405c474kaa

 31 axial leads/spinguard  z5u dielectric size and capacitance specifications dimensions: millimeters (inches) = industry preferred values for other tolerances see part no. codes for other voltages see part no. codes avx style * preferred industry decoupling capacitor  insertable on .300" centers. sa105e104zaa avx style sa05 sa10 sa11 sa20 sa30 sa40 length 3.00 4.32 4.32 6.60 7.37 10.16 (l) (.118") (.170") (.170") (.260") (.290") (.400") diameter 2.30 2.54 3.05 2.54 3.81 3.81 (d) (.090") (.100") (.120") (.100") (.150") (.150") lead .407 .483 .483 .483 .483 .483 diameter (.016") (.019") (.019") (.019") (.019") (.019") lead 25.4 25.4 25.4 25.4 25.4 25.4 length (1.00") (1.00") (1.00") (1.00") (1.00") (1.00") cap. in typical avx wvdc wvdc wvdc wvdc wvdc wvdc pf part nos. 50 100 50 100 50 100 50 100 50 100 50 10,000 sa105e103zaa 15,000 sa105e153zaa 22,000 sa105e223zaa 33,000 sa105e333zaa 47,000 sa105e473zaa 68,000 sa105e683zaa * 100,000 sa105e104zaa 150,000 sa105e154zaa 220,000 sa105e224zaa 330,000 sa115e334zaa 470,000 sa305e474zaa 680,000 sa305e684zaa 820,000 sa305e824zaa 1,000,000 sa305e105zaa

 32 axial leads/spinguard  extended range spinguards general specifications capacitance range 220,000 pf, 330,000 pf, 1,000,000 pf capacitance tolerances ?0%, [+80 -20]%  operating temperature range z5u = +10? to +85? temperature characteristics e = z5u voltage ratings 50 vdc dissipation factor 25? z5u = 4.0% max. at 1 khz, .3 vrms insulation resistance 25? (mil-std-202-method 302) z5u = 10 k megohms or 100 megohms - ? minimum, whichever is less dielectric strength z5u = 200% of rated voltage  moisture resistance (mil-std-202-method 106) immersion cycling (mil-std-202-method 104, condition b) for current reliability information, consult factory. size and capacitance specifications dimensions: millimeters (inches) * automatically insertable on 0.300" centers (see page 38 for reel packing details) ** ramguard: the 0.33 ? value capacitance is recommended for decoupling 256k and 1 meg dynamic rams. avx style sa11* sa30 length 4.32 7.37  (l) (.170") (.290") diameter 3.05 3.81  (d) (.120") (.150") 0.22 ? sa115e224zaa 0.33 ? **sa115e334zaa 1.0 ? sa305e105zaa dimensions: millimeters (inches) d max. 0.483   .05 (.019"   .002") l max. 25.4 (1.0") min. lead length electrical performance  characteristics at typical 256k dram operating conditions parameter test conditions mi. typ. max. unit v l di/dt = 200 ma/10 ns  80 90 mv inductance, l  4.0 4.5 nh dv/dt 20 ns after pulse di/dt = 200 ma/10 ns  0.53 ? mv/ns capacitance, c .24 .33  f esr resonance freq., 4-5 mhz  .03 .08  impedance (total) 100 mhz (hp- 4192a)  4.4 5.0  recovery time, t r 20  ns special lead configurations dimensions ?body dimensions per standard spinguard configurations.  formed dimensions as shown for types d, e, f, g, h, i, & j configurations. radial axial d e f g = .300" l.s.     i = .500" l.s. single crimp dual crimp no crimp h = .400" l.s.     j = .600" l.s. formed dimensions: lead spacing* seated height (max.) nom. d & e f g, h, i & j sa10 .2" .525" .300" .100" sa20 .2" .570" .375" .100" sa30 .2" .580" .425" .150" sa40 .2" .650" .460" .150" * lead spacing can be varied by user to cover .1"-.3" spacing requirements for f, d, and e styles.

 33 how to order avx style: mc02 part number example mc02 y c 222 k a a style voltage temperature characteristic sig. figures of cap. & mult. capacitance tolerance code failure rate packaging std. axial leads/mini-ceramic capacitor  general description avxs new mini-ceramic capacitor (mc02) is only 0.040" thick by 0.050" wide by 0.100" long, the same size as avxs minitan (tmh series) ? case size. this allows the lower value ceramic multilayer capacitors to fit into the same designs as the avx tan- talum capacitors ??size. it uses the same solder coated pure nickel lead wire suitable for either soldering  or welding. part number codes voltages:  6.3v = 6, 16v = y, 10v = z dielectric: x7r = c, y5v = g sig. figures of capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 100,000 pf as 104. (for val- ues below 10 pf, use ??in place of decimal point, e.g., 1r4 = 1.4 pf.) capacitance tolerances: x7r: j = ?%, k = ?0%,  m = ?0% failure rate: not applicable packaging standard: 100 pieces per bag                          1.1 (0.040) max. 1.3 (0.050) max. .18   .035 (.007   .001) 1.3 (0.050) max. 0.825 (0.030) 1.1 (0.040) max. 1.3 (0.050) max. 2.5 (0.100) max. 2.5 (0.100) max. 2.9 (0.115) max. 1.9 (0.075) max. .18   .035 (.007   .001) dimensions: mm (inch) mc01 mc02 mc03 1.0  (0.040)  max. 1.0 (0.040) max. .18   .035 (.007   .001) 1.9 (0.075) max. mc04 cap. in typical avx pf part nos. mc02 1000 mc02yc102kaa 1500 mc02yc152kaa 2200 mc02yc222kaa 3300 mc02yc332kaa 4700 mc02yc472kaa 5600 mc02yc562kaa 6800 mc02yc682kaa 8200 mc02yc822kaa 10,000 mc02yc103kaa 15,000 mc02yc153kaa 22,000 mc02yc223kaa 33,000 mc02yc333kaa 47,000 mc02yc473kaa 68,000 mc02yc683kaa 100,000 mc02yc104kaa 150,000 mc026c154kaa 220,000 mc026c224kaa 470,000 mc026c474kaa 1,000,000 mc026c105kaa capacitance specifications cap. in typical avx pf part nos. mc04 1000 mc04yc102kaa 1500 mc04yc152kaa 2200 mc04yc222kaa 3300 mc04yc332kaa 4700 mc04yc472kaa 5600 mc04yc562kaa 6800 mc04yc682kaa 8200 mc04yc822kaa 10,000 mc04yc103kaa 15,000 mc04yc153kaa 22,000 mc04yc223kaa 33,000 mc046c333kaa 47,000 mc046c473kaa 68,000 mc046c683kaa 100,000 mc046c104kaa cap. in typical avx pf part nos. mc01 1000 mc01yc102kar 1500 mc01yc152kar 2200 mc01yc222kar 3300 mc01yc332kar 4700 mc01yc472kar 5600 mc01yc562kar 6800 mc01yc682kar 8200 mc01yc822kar 10,000 mc01yc103kar 15,000 mc01yc153kar 22,000 mc01yc223kar 33,000 mc016c333kar 47,000 mc016c473kar 68,000 mc016c683kar 100,000 mc016c104kar cap. in typical avx pf part nos. mc03 ? x7r ? y5v .33 mc03zc334kaa 2.2 mc03zg225zaa .47 mc03zc474kaa 1.0 mc03zc105kaa 1.0 mc03yc105kaa marking three digit capacitance code color coded capacitance tolerance: ?% = gold dot ?0% = silver dot

 34 general description avx ma series molded axial leaded mlc temperature coefficient: c0g (np0), x7r, z5u 50v, 100v and 200v case material: molded epoxy lead material: solderable part number codes voltages: 50v = 5, 100v = 1, 200v = 2 dielectric: c0g (np0) = a, x7r = c, z5u = e sig. figures of capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 100,000 pf as 104. (for values below 10 pf, use ??in place of decimal point, e.g., 1r4 = 1.4 pf). capacitance tolerances: c0g (np0): f = ?.0%, j = ?%, k = ?0%,  m = ?0%, d = ?5pf  35 axial leads/ceralam  c0g (np0) dielectric size and capacitance specifications dimensions: millimeters (inches) for other tolerances see part no. codes for other voltages see part no. codes. avx style 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50 avx style ma10 ma20 ma30 ma40 ma50 ma60 length 4.07  .25 6.35  .25 6.09  .25 9.91  .25 12.7  .51 17.53  .51 (.160"  .010") (.250"  .010") (.240"  .010") (.390"  .010") (.500"  .020") (.690"  .020") diameter 2.29  .25 2.29  .25 3.30  .25 3.56  .25 6.35  .38 8.89  .51 (.090"  .010") (.090"  .010") (.130"  .010") (.140"  .010") (.250"  .015") (.350"  .015") lead .48  .05 .48  .05 .48  .05 .63  .05 .63  .05 .63  .05 diameter (.019"  .002") (.019"  .002") (.019"  .002") (.025"  .002") (.025"  .002") (.025"  .002") lead  25.4 25.4 25.4 25.4 25.4 25.4 length  (1.00") (1.00") (1.00") (1.00") (1.00") (1.00") cap. in typical avx wvdc wvdc wvdc wvdc wvdc wvdc pf part nos. 1.0 ma ----- 5a1r0daa to 9.1 ma ----- 5a9r1daa 10 ma ----- 5a100kaa 12 ma ----- 5a120kaa 15 ma ----- 5a150kaa 18 ma ----- 5a180kaa 22 ma ----- 5a220kaa 27 ma ----- 5a270kaa 33 ma-----5a330kaa 39 ma-----5a390kaa 47 ma-----5a470kaa 56 ma ----- 5a560kaa 68 ma ----- 5a680kaa 82 ma ----- 5a820kaa 100 ma ----- 5a101kaa 120 ma ----- 5a121kaa 150 ma ----- 5a151kaa 180 ma ----- 5a181kaa 220 ma ----- 5a221kaa 270 ma ----- 5a271kaa 330 ma ----- 5a331kaa 390 ma ----- 5a391kaa 470 ma ----- 5a471kaa 560 ma ----- 5a561kaa 680 ma ----- 5a681kaa 820 ma ----- 5a821kaa 1000 ma ----- 5a102kaa 1200 ma ----- 5a122kaa 1500 ma ----- 5a152kaa 1800 ma ----- 5a182kaa 2200 ma ----- 5a222kaa 2700 ma ----- 5a272kaa 3300 ma ----- 5a332kaa 3900 ma ----- 5a392kaa 4700 ma ----- 5a472kaa 5600 ma ----- 5a562kaa 6800 ma ----- 5a682kaa 8200 ma ----- 5a822kaa 10,000 ma ----- 5a103kaa 12,000 ma ----- 5a123kaa 15,000 ma ----- 5a153kaa 18,000 ma ----- 5a183kaa 22,000 ma ----- 5a223kaa 27,000 ma ----- 5a273kaa 33,000 ma ----- 5a333kaa 39,000 ma ----- 5a393kaa 47,000 ma ----- 5a473kaa 56,000 ma ----- 5a563kaa 68,000 ma ----- 5a683kaa 82,000 ma ----- 5a823kaa 100,000 ma ----- 5a104kaa 120,000 ma ----- 5a124kaa 150,000 ma ----- 5a154kaa

 36 axial leads/ceralam  x7r dielectric size and capacitance specifications dimensions: millimeters (inches) for other tolerances see part no. codes for other voltages see part no. codes. avx style 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50 avx style ma10 ma20 ma30 ma40 ma50 ma60 length 4.07  .25 6.35  .25 6.09  .25 9.91  .25 12.7  .51 17.53  .51 (.160"  .010") (.250"  .010") (.240"  .010") (.390"  .010") (.500"  .020") (.690"  .020") diameter 2.29  .25 2.29  .25 3.30  .25 3.56  .25 6.35  .38 8.89  .51 (.090"  .010") (.090"  .010") (.130"  .010") (.140"  .010") (.250"  .015") (.350"  .015") lead  .48  .05 .48  .05 .48  .05 .63  .05 .63  .05 .63  .05 diameter (.019"  .002") (.019"  .002") (.019"  .002") (.025"  .002") (.025"  .002") (.025"  .002") lead  25.4 25.4 25.4 25.4 25.4 25.4 length (1.00") (1.00") (1.00") (1.00") (1.00") (1.00") cap. in typical avx wvdc wvdc wvdc wvdc wvdc wvdc pf part nos. 220 ma ----- 5c221kaa 270 ma ----- 5c271kaa 330 ma ----- 5c331kaa 390 ma ----- 5c391kaa 470 ma ----- 5c471kaa 560 ma ----- 5c561kaa 680 ma ----- 5c681kaa 820 ma ----- 5c821kaa 1000 ma ----- 5c102kaa 1200 ma ----- 5c122kaa 1500 ma ----- 5c152kaa 1800 ma ----- 5c182kaa 2200 ma ----- 5c222kaa 2700 ma ----- 5c272kaa 3300 ma ----- 5c332kaa 3900 ma ----- 5c392kaa 4700 ma ----- 5c472kaa 5600 ma ----- 5c562kaa 6800 ma ----- 5c682kaa 8200 ma ----- 5c822kaa 10,000 ma ----- 5c103kaa 12,000 ma ----- 5c123kaa 15,000 ma ----- 5c153kaa 18,000 ma ----- 5c183kaa 22,000 ma ----- 5c223kaa 27,000 ma ----- 5c273kaa 33,000 ma ----- 5c333kaa 39,000 ma ----- 5c393kaa 47,000 ma ----- 5c473kaa 56,000 ma ----- 5c563kaa 68,000 ma ----- 5c683kaa 82,000 ma ----- 5c823kaa 100,000 ma ----- 5c104kaa 120,000 ma ----- 5c124kaa 150,000 ma ----- 5c154kaa 180,000 ma ----- 5c184kaa 220,000 ma ----- 5c224kaa 270,000 ma ----- 5c274kaa 330,000 ma ----- 5c334kaa 390,000 ma ----- 5c394kaa 470,000 ma ----- 5c474kaa 560,000 ma ----- 5c564kaa 680,000 ma ----- 5c684kaa 820,000 ma ----- 5c824kaa 1.0 ? ma ----- 5c105kaa 1.2 ? ma ----- 5c125kaa 1.5 ? ma ----- 5c155kaa 1.8 ? ma ----- 5c185kaa 2.2 ? ma ----- 5c225kaa 2.7 ? ma ----- 5c275kaa 3.3 ? ma ----- 5c335kaa 3.9 ? ma ----- 5c395kaa

 37 axial leads/ceralam  z5u dielectric size and capacitance specifications dimensions: millimeters (inches) for other tolerances see part no. codes for other voltages see part no. codes. avx style 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50 200 100 50 avx style ma10 ma20 ma30 ma40 ma50 ma60 length 4.07  .25 6.35  .25 6.09  .25 9.91  .25 12.7  .51 17.53  .51 (.160"  .010") (.250"  .010") (.240"  .010") (.390"  .010") (.500"  .020") (.690"  .020") diameter 2.29  .25 2.29  .25 3.30  .25 3.56  .25 6.35  .38 8.89  .51 (.090"  .010") (.090"  .010") (.130"  .010") (.140"  .010") (.250"  .015") (.350"  .015") lead  .48  .05 .48  .05 .48  .05 .63  .05 .63  .05 .63  .05 diameter (.019"  .002") (.019"  .002") (.019"  .002") (.025"  .002") (.025"  .002") (.025"  .002") lead  25.4 25.4 25.4 25.4 25.4 25.4 length (1.00") (1.00") (1.00") (1.00") (1.00") (1.00") cap. in typical avx wvdc wvdc wvdc wvdc wvdc wvdc pf part nos. 1000 ma ---- 5e102zaa 1200 ma ---- 5e122zaa 1500 ma ---- 5e152zaa 1800 ma ---- 5e182zaa 2200 ma ---- 5e222zaa 2700 ma ---- 5e272zaa 3300 ma ---- 5e332zaa 3900 ma ---- 5e392zaa 4700 ma ---- 5e472zaa 5600 ma ---- 5e562zaa 6800 ma ---- 5e682zaa 8200 ma ---- 5e822zaa 10,000 ma ---- 5e103zaa 12,000 ma ---- 5e123zaa 15,000 ma ---- 5e153zaa 18,000 ma ---- 5e183zaa 22,000 ma ---- 5e223zaa 27,000 ma ---- 5e273zaa 33,000 ma ---- 5e333zaa 39,000 ma ---- 5e393zaa 47,000 ma ---- 5e473zaa 56,000 ma ---- 5e563zaa 68,000 ma ---- 5e683zaa 82,000 ma ---- 5e823zaa 100,000 ma ---- 5e104zaa 120,000 ma ---- 5e124zaa 150,000 ma ---- 5e154zaa 180,000 ma ---- 5e184zaa 220,000 ma ---- 5e224zaa 270,000 ma ---- 5e274zaa 330,000 ma ---- 5e334zaa 390,000 ma ---- 5e394zaa 470,000 ma ---- 5e474zaa 560,000 ma ---- 5e564zaa 680,000 ma ---- 5e684zaa 820,000 ma ---- 5e824zaa 1.0 ? ma ---- 5e105zaa 1.2 ? ma ---- 5e125zaa 1.5 ? ma ---- 5e155zaa 1.8 ? ma ---- 5e185zaa 2.2 ? ma ---- 5e225zaa 2.7 ? ma ---- 5e275zaa 3.3 ? ma ---- 5e335zaa 3.9 ? ma ---- 5e395zaa 4.7 ? ma ---- 5e475zaa 5.6 ? ma ---- 5e565zaa 6.8 ? ma ---- 5e685zaa 8.2 ? ma ---- 5e825zaa

 38 axial leads/packaging tape and reel d 1 d 2 f c e a b class i / rs-296 a. 5mm  0.5mm (.200"  0.020") b*. 52.4mm  1.5mm (2.063"  0.059") c. 6.35mm  0.4mm (0.250"  0.016") d 1 -d 2 . 1.4mm (0.055" max.) e. 1.2mm (0.047" max.) f. 1.6mm (0.063" max.) g. 356mm (14.00") h. 76mm (3.000") i. 25.4mm (1.000") j. 84mm (3.300") k. 70mm (2.750") leader tape: 300mm min. (12") splicing: tape only missing parts: 0.25% of component count max.- no consecutive missing parts k j h i g optional design reel quantities (max.)  sa05 7,500 pcs. ma10 5,000 pcs. sa10 7,500 pcs. ma20 5,000 pcs. sa11 5,000 pcs. ma30  3,000 pcs. sa20 5,000 pcs. ma40 3,000 pcs. sa30 5,000 pcs. ma50 950 pcs. sa40 5,000 pcs. ma60 650 pcs.  1000 pc. reels available for distribution pack only in ?% and ?% tolerance. * standard tape spacing shown. also available in 26.0mm + 1.5mm,  ?0mm, (1.023 in. + .059 in. -0 in. ) for spinguards only. eia class i,  ii and iii tape spacings are available for molded axials. tape spacing for class ii is 63.5mm  1.5mm (2.50 in  .059 in), and for class iii  73mm  1.5mm (2.87 in  .059 in) additional packaging available ammo pack tape ma10, sa05, sa10 sa11 ma30 box sizes (nominal) spacing ma20, sa20 sa30 ma40, sa40 lw h 52.4mm  1.5mm 4,000 pcs. 2000 2,000 pcs. 255mm 73mm 93mm (2.062"  .059") (10.039") (2.874") (3.661") 26.0mm + 1.5mm - 0mm 4,000 pcs. * 2000 2,000 pcs. * 255mm 48mm 113mm (1.023" + .059" - 0") (10.039") (1.889") (4.448") * spinguard only bulk pack (molded axials only) ma10 ma20 ma30 100 pcs. (bag) ma40 ma50 ma60 50 pcs. (bag)

 39 mil-c-39014/radial leads l.d. l.d. l.s. l.s. w w t l l figure 1 figure 2 l.d. l.d. l.s. l.s. w w t t l l 1.250 min. 1.250 min. figure 4 figure 3 how to order military type designation: styles ckr04, ckr05, ckr06, ckr08 dash number option: mil-c-39014/01 (appropriate dash number) part number example ckr05 bx 104 k s (v) style voltage-temperature limits capacitance code capacitance tolerance military failure rate standoff option mil part no. codes style: ck = general purpose, ceramic dielectric, fixed capacitors. r  = established reliability parts. 05  = remaining two numbers identify shape and  dimension.  voltage-temperature limits:  first letter identifies temperature range. b = -55? to +125? second letter identifies voltage-temperature coefficient. sig. fig. capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 100,000 pf as 104. (for values below 10 pf, use ??in place of decimal point, e.g., 1r4 = 1.4 pf). capacitance tolerances: k = ?0%, m = ?0% military failure rate: m = 1% per 1000 hours; p = 0.1% per 1000 hours; r = 0.01% per 1000 hours; s = 0.001% per 1000 hours note: avx reserves the right to substitute a lower failure rate part per mil-c-39014. substitutability for failure rate levels shall be as follows: capacitance change with reference to 25? second letter no voltage rated voltage x +15, -15% +15, -25% failure rate level will replace failure rate level s (std) (x-ray) r, p, m, l  r (std) (no x-ray) p, m, l  p m,l  ml to order standoff option, place ??at the end of the part number. for example: ckro5bxio4ksv. packaging requirements packaging: 100 pcs/bag; radial tape and reel packaging  available upon request (2500 pcs./reel). size specifications dimensions: millimeters (inches) per mil spec case size  length width thickness lead lead mil-c-39014 (l) (w) (t) spacing diameter (l.s.) (l.d.) ckr04 4.83?25 4.83?25 2.29?25 2.54?38 .64?05  (fig. 2) (.190?010) (.190?010) (.090?010) (.100?015) (.025?002) ckr05 4.83?25 4.83?25 2.29?25 5.08?38 .64?05  (fig. 1, 4) (.190?010) (.190?010) (.090?010) (.200?015) (.025?002) ckr06 7.37?25 7.37?25 2.29?25 5.08?38 .64?05  (fig. 2, 3) (.290?010) (.290?010) (.090?010) (.200?015) (.025?002) ckr08 7.37?25 7.37?25 3.68?38 5.08?38 .64?05  (fig. 2) (.290?010) (.290?010) (.145?015) (.200?015) (.025?002) marking radial lead front m390 14/01 1595 j avx 9910 a m39014 2-1350 avx 9910a j 50v 105k abb. military part number military slash/dash number mfg. i.d. symbol mfg. i.d. symbol date code lot code abb. military part number military slash number military dash number date code lot code j for jan voltage rating capacitance value (3 digit code) & cap. tol. j for jan back ckr04/ckr05 ckr06/ckr08

 40 mil-c-39014/radial leads military dash number identification ckr04 to mil-c-39014/23 (dash number from table) military failure rate level (%/1,000 hours) capacitance type capacitance tolerance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) ?ercent wvdc ckr04 (bx) ckr04bx100k_ 0001 0101 0201 0301 10 10 200 ckr04bx100m_ 0002 0102 0202 0302 10 20 200 ckr04bx120k_ 0003 0103 0203 0303 12 10 200 ckr04bx150k_ 0004 0104 0204 0304 15 10 200 ckr04bx150m_ 0005 0105 0205 0305 15 20 200 ckr04bx180k_ 0006 0106 0206 0306 18 10 200 ckr04bx220k_ 0007 0107 0207 0307 22 10 200 ckr04bx220m_ 0008 0108 0208 0308 22 20 200 ckr04bx270k_ 0009 0109 0209 0309 27 10 200 ckr04bx330k_ 0010 0110 0210 0310 33 10 200 ckr04bx330m_ 0011 0111 0211 0311 33 20 200 ckr04bx390k_ 0012 0112 0212 0312 39 10 200 ckr04bx470k_ 0013 0113 0213 0313 47 10 200 ckr04bx470m_ 0014 0114 0214 0314 47 20 200 ckr04bx560k_ 0015 0115 0215 0315 56 10 200 ckr04bx680k_ 0016 0116 0216 0316 68 10 200 ckr04bx680m_ 0017 0117 0217 0317 68 20 200 ckr04bx820k_ 0018 0118 0218 0318 82 10 200 ckr04bx101k_ 0019 0119 0219 0319 100 10 200 ckr04bx101m_ 0020 0120 0220 0320 100 20 200 ckr04bx121k_ 0021 0121 0221 0321 120 10 200 ckr04bx151k_ 0022 0122 0222 0322 150 10 200 ckr04bx151m_ 0023 0123 0223 0323 150 20 200 ckr04bx181k_ 0024 0124 0224 0324 180 10 200 ckr04bx221k_ 0025 0125 0225 0325 220 10 200 ckr04bx221m_ 0026 0126 0226 0326 220 20 200 ckr04bx271k_ 0027 0127 0227 0327 270 10 200 ckr04bx331k_ 0028 0128 0228 0328 330 10 200 ckr04bx331m_ 0029 0129 0229 0329 330 20 200 ckr04bx391k_ 0030 0130 0230 0330 390 10 200 ckr04bx471k_ 0031 0131 0231 0331 470 10 200 ckr04bx471m_ 0032 0132 0232 0332 470 20 200 ckr04bx561k_ 0033 0133 0233 0333 560 10 200 ckr04bx681k_ 0034 0134 0234 0334 680 10 200 ckr04bx681m_ 0035 0135 0235 0335 680 20 200 ckr04bx821k_ 0036 0136 0236 0336 820 10 200 ckr04bx102k_ 0037 0137 0237 0337 1,000 10 200 ckr04bx102m_ 0038 0138 0238 0338 1,000 20 200 ckr04bx122k_ 0039 0139 0239 0339 1,200 10 100 ckr04bx152k_ 0040 0140 0240 0340 1,500 10 100 ckr04bx152m_ 0041 0141 0241 0341 1,500 20 100 ckr04bx182k_ 0042 0142 0242 0342 1,800 10 100 ckr04bx222k_ 0043 0143 0243 0343 2,200 10 100 ckr04bx222m_ 0044 0144 0244 0344 2,200 20 100 ckr04bx272k_ 0045 0145 0245 0345 2,700 10 100 ckr04bx332k_ 0046 0146 0246 0346 3,300 10 100 ckr04bx332m_ 0047 0147 0247 0347 3,300 20 100 ckr04bx392k_ 0048 0148 0248 0348 3,900 10 100 ckr04bx472k_ 0049 0149 0249 0349 4,700 10 100 ckr04bx472m_ 0050 0150 0250 0350 4,700 20 100 ckr04bx562k_ 0051 0151 0251 0351 5,600 10 100 ckr04bx682k_ 0052 0152 0252 0352 6,800 10 100 ckr04bx682m_ 0053 0153 0253 0353 6,800 20 100 ckr04bx822k_ 0054 0154 0254 0354 8,200 10 100 ckr04bx103k_ 0055 0155 0255 0355 10,000 10 100 ckr04bx103m_ 0056 0156 0256 0356 10,000 20 100 ckr04bx123k_ 0057 0157 0257 0357 12,000 10 50 ckr04bx153k_ 0058 0158 0258 0358 15,000 10 50 ckr04bx153m_ 0059 0159 0259 0359 15,000 20 50 ckr04bx183k_ 0060 0160 0260 0360 18,000 10 50 ckr04bx223k_ 0061 0161 0261 0361 22,000 10 50 ckr04bx223m_ 0062 0162 0262 0362 22,000 20 50 ckr04bx273k_ 0063 0163 0263 0363 27,000 10 50 ckr04bx333k_ 0064 0164 0264 0364 33,000 10 50 ckr04bx333m_ 0065 0165 0265 0365 33,000 20 50 ckr04bx393k_ 0066 0166 0266 0366 39,000 10 50 ckr04bx473k_ 0067 0167 0267 0367 47,000 10 50 ckr04bx473m_ 0068 0168 0268 0368 47,000 20 50 ckr04bx563k_ 0069 0169 0269 0369 56,000 10 50 ckr04bx683k_ 0070 0170 0270 0370 68,000 10 50 ckr04bx683m_ 0071 0171 0271 0371 68,000 20 50 ckr04bx823k_ 0072 0172 0272 0372 82,000 10 50 ckr04bx104k_ 0073 0173 0273 0373 100,000 10 50 ckr04bx104m_ 0074 0174 0274 0374 100,000 20 50 add appropriate failure rate level letter (m, p, r or s)

 41 mil-c-39014/radial leads military dash number identification ckr05 to mil-c-39014/01 (dash number from table) military failure rate level (%/1,000 hours) capacitance type capacitance tolerance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) ?ercent wvdc ckr05 (bx) ckr05bx100k_ 1201 1241 1281 1321 10 10 200 ckr05bx100m_ 1202 1242 1282 1322 10 20 200 ckr05bx120k_ 1203 1243 1283 1323 12 10 200 ckr05bx150k_ 1204 1244 1284 1324 15 10 200 ckr05bx150m_ 1205 1245 1285 1325 15 20 200 ckr05bx180k_ 1206 1246 1286 1326 18 10 200 ckr05bx220k_ 1207 1247 1287 1327 22 10 200 ckr05bx220m_ 1208 1248 1288 1328 22 20 200 ckr05bx270k_ 1209 1249 1289 1329 27 10 200 ckr05bx330k_ 1210 1250 1290 1330 33 10 200 ckr05bx330m_ 1211 1251 1291 1331 33 20 200 ckr05bx390k_ 1212 1252 1292 1332 39 10 200 ckr05bx470k_ 1213 1253 1293 1333 47 10 200 ckr05bx470m_ 1214 1254 1294 1334 47 20 200 ckr05bx560k_ 1215 1255 1295 1335 56 10 200 ckr05bx680k_ 1216 1256 1296 1336 68 10 200 ckr05bx680m_ 1217 1257 1297 1337 68 20 200 ckr05bx820k_ 1218 1258 1298 1338 82 10 200 ckr05bx101k_ 1219 1259 1299 1339 100 10 200 ckr05bx101m_ 1220 1260 1300 1340 100 20 200 ckr05bx121k_ 1221 1261 1301 1341 120 10 200 ckr05bx151k_ 1222 1262 1302 1342 150 10 200 ckr05bx151m_ 1223 1263 1303 1343 150 20 200 ckr05bx181k_ 1224 1264 1304 1344 180 10 200 ckr05bx221k_ 1225 1265 1305 1345 220 10 200 ckr05bx221m_ 1226 1266 1306 1346 220 20 200 ckr05bx271k_ 1227 1267 1307 1347 270 10 200 ckr05bx331k_ 1228 1268 1308 1348 330 10 200 ckr05bx331m_ 1229 1269 1309 1349 330 20 200 ckr05bx391k_ 1230 1270 1310 1350 390 10 200 ckr05bx471k_ 1231 1271 1311 1351 470 10 200 ckr05bx471m_ 1232 1272 1312 1352 470 20 200 ckr05bx561k_ 1233 1273 1313 1353 560 10 200 ckr05bx681k_ 1234 1274 1314 1354 680 10 200 ckr05bx681m_ 1235 1275 1315 1355 680 20 200 ckr05bx821k_ 1236 1276 1316 1356 820 10 200 ckr05bx102k_ 1237 1277 1317 1357 1,000 10 200 ckr05bx102m_ 1238 1278 1318 1358 1,000 20 200 ckr05bx122k_ 1239 1279 1319 1359 1,200 10 100 ckr05bx152k_ 1240 1280 1320 1360 1,500 10 100 ckr05bx152m_ 1441 1481 1521 1561 1,500 20 100 ckr05bx182k_ 1442 1482 1522 1562 1,800 10 100 ckr05bx222k_ 1443 1483 1523 1563 2,200 10 100 ckr05bx222m_ 1444 1484 1524 1564 2,200 20 100 ckr05bx272k_ 1445 1485 1525 1565 2,700 10 100 ckr05bx332k_ 1446 1486 1526 1566 3,300 10 100 ckr05bx332m_ 1447 1487 1527 1567 3,300 20 100 ckr05bx392k_ 1448 1488 1528 1568 3,900 10 100 ckr05bx472k_ 1449 1489 1529 1569 4,700 10 100 ckr05bx472m_ 1450 1490 1530 1570 4,700 20 100 ckr05bx562k_ 1451 1491 1531 1571 5,600 10 100 ckr05bx682k_ 1452 1492 1532 1572 6,800 10 100 ckr05bx682m_ 1453 1493 1533 1573 6,800 20 100 ckr05bx822k_ 1454 1494 1534 1574 8,200 10 100 ckr05bx103k_ 1455 1495 1535 1575 10,000 10 100 ckr05bx103m_ 1456 1496 1536 1576 10,000 20 100 ckr05bx123k_ 1457 1497 1537 1577 12,000 10 50 ckr05bx153k_ 1458 1498 1538 1578 15,000 10 50 ckr05bx153m_ 1459 1499 1539 1579 15,000 20 50 ckr05bx183k_ 1460 1500 1540 1580 18,000 10 50 ckr05bx223k_ 1461 1501 1541 1581 22,000 10 50 ckr05bx223m_ 1462 1502 1542 1582 22,000 20 50 ckr05bx273k_ 1463 1503 1543 1583 27,000 10 50 ckr05bx333k_ 1464 1504 1544 1584 33,000 10 50 ckr05bx333m_ 1465 1505 1545 1585 33,000 20 50 ckr05bx393k_ 1466 1506 1546 1586 39,000 10 50 ckr05bx473k_ 1467 1507 1547 1587 47,000 10 50 ckr05bx473m_ 1468 1508 1548 1588 47,000 20 50 ckr05bx563k_ 1469 1509 1549 1589 56,000 10 50 ckr05bx683k_ 1470 1510 1550 1590 68,000 10 50 ckr05bx683m_ 1471 1511 1551 1591 68,000 20 50 ckr05bx823k_ 1472 1512 1552 1592 82,000 10 50 ckr05bx104k_ 1473 1513 1553 1593 100,000 10 50 ckr05bx104m_ 1474 1514 1554 1594 100,000 20 50 add appropriate failure rate level letter (m, p, r or s)

 42 military failure rate level (%/1,000 hours) capacitance type capacitance tolerance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) percent wvdc ckr06 (bx) ckr06bx122k_ 1201 1241 1281 1321 1200 10 200 ckr06bx152k_ 1202 1242 1282 1322 1500 10 200 ckr06bx152m_ 1203 1243 1283 1323 1500 20 200 ckr06bx182k_ 1204 1244 1284 1324 1800 10 200 ckr06bx222k_ 1206 1246 1286 1326 2200 10 200 ckr06bx222m_ 1207 1247 1287 1327 2200 20 200 ckr06bx272k_ 1208 1248 1288 1328 2700 10 200 ckr06bx332k_ 1209 1249 1289 1329 3300 10 200 ckr06bx332m_ 1210 1250 1290 1330 3300 20 200 ckr06bx392k_ 1211 1251 1291 1331 3900 10 200 ckr06bx472k_ 1212 1252 1292 1332 4700 10 200 ckr06bx472m_ 1213 1253 1293 1333 4700 20 200 ckr06bx562k_ 1214 1254 1294 1334 5600 10 200 ckr06bx682k_ 1215 1255 1295 1335 6800 10 200 ckr06bx682m_ 1216 1256 1296 1336 6800 20 200 ckr06bx822k_ 1217 1257 1297 1337 8200 10 200 ckr06bx103k_ 1218 1258 1298 1338 10,000 10 200 ckr06bx103m_ 1219 1259 1299 1339 10,000 20 200 ckr06bx123k_ 1231 1271 1311 1351 12,000 10 100 ckr06bx153k_ 1220 1260 1300 1340 15,000 10 100 ckr06bx183k_ 1221 1261 1301 1341 18,000 10 100 ckr06bx223k_ 1222 1262 1302 1342 22,000 10 100 ckr06bx273k_ 1232 1272 1312 1352 27,000 10 100 ckr06bx333k_ 1223 1263 1303 1343 33,000 10 100 ckr06bx393k_ 1224 1264 1304 1344 39,000 10 100 ckr06bx473k_ 1225 1265 1305 1345 47,000 10 100 ckr06bx563k_ 1226 1266 1306 1346 56,000 10 100 ckr06bx683k_ 1227 1267 1307 1347 68,000 10 100 ckr06bx823k_ 1229 1269 1309 1349 82,000 10 100 ckr06bx104k_ 1230 1270 1310 1350 100,000 10 100 ckr06bx124k_ 1233 1273 1313 1353 120,000 10 50 ckr06bx154k_ 1234 1274 1314 1354 150,000 10 50 ckr06bx184k_ 1235 1275 1315 1355 180,000 10 50 ckr06bx224k_ 1236 1276 1316 1356 220,000 10 50 ckr06bx274k_ 1237 1277 1317 1357 270,000 10 50 ckr06bx334k_ 1238 1278 1318 1358 330,000 10 50 ckr06bx394k_ 1239 1279 1319 1359 390,000 10 50 ckr06bx474k_ 1240 1280 1320 1360 470,000 10 50 ckr06bx564k_ 1404 1408 1412 1416 560,000 10 50 ckr06bx684k_ 1405 1409 1413 1417 680,000 10 50 ckr06bx824k_ 1406 1410 1414 1418 820,000 10 50 ckr06bx105k_ 1407 1411 1415 1419 1,000,000 10 50 military failure rate level (%/1,000 hours) capacitance type capacitance tolerance designation 1.0 (m) (pf) percent wvdc ckr08 (bx) ckr08bx125k_ 0104 1,200,000 10 50 ckr08bx155k_ 0105 1,500,000 10 50 ckr08bx205k_ 0106 2,000,000 10 50 add appropriate failure rate level letter (m, p, r or s) add appropriate failure rate level letter (m) ckr08 to mil-c-39014/20  (dash number from table) cross reference chart - avx military for molded radial lead per mil-spec case size avx lead lead figure style mil-c-11015 mil-c-39014 mil-c-20 length(l) width (w) thickness (t) spacing (ls) diameter (ld) 1 mr05 ck05 ckr05 ccr05/cc05 4.83?25 (.190?010) 4.83?25 (.190?010) 2.29?25 (.090?010) 5.08?38 (.200?015) .64?05 (.025?002) 2 mr04  ckr04 ccr09/cc09 4.83?25 (.190?010) 4.83?25 (.190?010) 2.29?25 (.090?010) 2.54?38 (.100?015) .64?05 (.025?002) 2 mr06 ck06 ckr06 ccr06/cc06 7.37?25 (.290?010) 7.37?25 (.290?010) 2.29?25 (.090?010) 5.08?38 (.200?015) .64?05 (.025?002) 2 mr68  ckr08  7.37?25 (.290?010) 7.37?25 (.290?010) 3.68?38 (.145?015) 5.08?38 (.200?015) .64?05 (.025?002) 2 mr07   ccr07/cc07 12.19?51 (.480?020) 12.19?51 (.480?020) 3.56?25 (.140?010) 10.16?51 (.400?020) .64?05 (.025?002) 2 mr08   ccr08/cc08 12.19?51 (.480?020) 12.19?51 (.480?020) 6.1?25 (.240?010) 10.16?51 (.400?020) .64?05 (.025?002) mil-c-39014/radial leads military dash number identification ckr06 to mil-c-39014/02 (dash number from table) dimensions: millimeters (inches)

 43 note: avx reserves the right to substitute a lower failure rate part per mil-c-39014/5e. substitutability for failure rate levels shall be as follows: packaging requirements packaging: bulk ckr11, 12, & 14 100 pcs per bag ckr15 & 16 50 pcs per bag tape & reel ckr11, 12 5000 pcs per reel ckr14 3000 pcs per reel ckr15  950 pcs per reel ckr16 650 pcs per reel size specifications dimensions: millimeters (inches) per mil spec case size  length diameter lead diameter mil-c-39014 (l) (d) (l.d.) ckr11 4.07?25 2.29?25 .48?05  (.160?010) (.090?010) (.019?002) ckr12 6.35?25 2.29?25 .48?05 (.250?010) (.090?010) (.019?002) ckr14 9.91?25 3.56?25 .63?025 (.390?010) (.140?010) (.025?002) ckr15 12.7?51 6.35?38 .63?05 (.500?020) (.250?015) (.025?002) ckr16 17.53?51 8.89?51 .63?05 (.690?020) (.350?020) (.025?002) how to order military type designation: styles ckr11, ckr12, ckr14, ckr15, ckr16 dash number option: mil-c-39014/05 (add appropriate dash number) part number example ckr11 bx 103 k s style voltage-temperature limits capacitance code capacitance tolerance military failure rate mil-c-39014/axial leads mil part no. codes style: ck = general purpose, ceramic dielectric, fixed capacitors. r  = established reliability parts. 11  = remaining two numbers identify shape and  dimension.  voltage-temperature limits: first letter identifies temperature range. b = -55? to +125? second letter identifies voltage-temperature coefficient. sig. fig. capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 10,000 pf as 103.  capacitance tolerances: k = ?0%, m = ?0% military failure rate: m = 1% per 1000 hours p = 0.1% per 1000 hours r = 0.01% per 1000 hours s = 0.001% per 1000 hours capacitance change with reference to 25? second letter no voltage rated voltage r +15, -15% +15, -40% x +15, -15% +15, -25% failure rate level will replace failure rate level s (std) (x-ray) r, p, m, l  r (std) (no x-ray) p, m, l  p m,l  ml l 1.25 min. l.d. d

 44 mil-c-39014/axial leads military dash number identification ckr11 to mil-c-39014/05 (dash number from table) military failure rate level (%/1,000 hours) capacitance type capacitance tolerance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) ?ercent wvdc ckr11 (bx) ckr11bx100k_ 2601 2801 2001 2201 10 10 100 ckr11bx100m_ 2602 2802 2002 2202 10 20 100 ckr11bx120k_ 2603 2803 2003 2203 12 10 100 ckr11bx150k_ 2604 2804 2004 2204 15 10 100 ckr11bx150m_ 2605 2805 2005 2205 15 20 100 ckr11bx180k_ 2606 2806 2006 2206 18 10 100 ckr11bx220k_ 2607 2807 2007 2207 22 10 100 ckr11bx220m_ 2608 2808 2008 2208 22 20 100 ckr11bx270k_ 2609 2809 2009 2209 27 10 100 ckr11bx330k_ 2610 2810 2010 2210 33 10 100 ckr11bx330m_ 2611 2811 2011 2211 33 20 100 ckr11bx390k_ 2612 2812 2012 2212 39 10 100 ckr11bx470k_ 2613 2813 2013 2213 47 10 100 ckr11bx470m_ 2614 2814 2014 2214 47 20 100 ckr11bx560k_ 2615 2815 2015 2215 56 10 100 ckr11bx680k_ 2616 2816 2016 2216 68 10 100 ckr11bx680m_ 2617 2817 2017 2217 68 20 100 ckr11bx820k_ 2618 2818 2018 2218 82 10 100 ckr11bx101k_ 2619 2819 2019 2219 100 10 100 ckr11bx101m_ 2620 2820 2020 2220 100 20 100 ckr11bx121k_ 2621 2821 2021 2221 120 10 100 ckr11bx151k_ 2622 2822 2022 2222 150 10 100 ckr11bx151m_ 2623 2823 2023 2223 150 20 100 ckr11bx181k_ 2624 2824 2024 2224 180 10 100 ckr11bx221k_ 2625 2825 2025 2225 220 10 100 ckr11bx221m_ 2626 2826 2026 2226 220 20 100 ckr11bx271k_ 2627 2827 2027 2227 270 10 100 ckr11bx331k_ 2628 2828 2028 2228 330 10 100 ckr11bx331m_ 2629 2829 2029 2229 330 20 100 ckr11bx391k_ 2630 2830 2030 2230 390 10 100 ckr11bx471k_ 2631 2831 2031 2231 470 10 100 ckr11bx471m_ 2632 2832 2032 2232 470 20 100 ckr11bx561k_ 2633 2833 2033 2233 560 10 100 ckr11bx681k_ 2634 2834 2034 2234 680 10 100 ckr11bx681m_ 2635 2835 2035 2235 680 20 100 ckr11bx821k_ 2636 2836 2036 2236 820 10 100 ckr11bx102k_ 2637 2837 2037 2237 1000 10 100 ckr11bx102m_ 2638 2838 2038 2238 1000 20 100 ckr11bx122k_ 2639 2839 2039 2239 1200 10 100 ckr11bx152k_ 2640 2840 2040 2240 1500 10 100 ckr11bx152m_ 2641 2841 2041 2241 1500 20 100 ckr11bx182k_ 2642 2842 2042 2242 1800 10 100 ckr11bx222k_ 2643 2843 2043 2243 2200 10 100 ckr11bx222m_ 2644 2844 2044 2244 2200 20 100 ckr11bx272k_ 2645 2845 2045 2245 2700 10 100 ckr11bx332k_ 2646 2846 2046 2246 3300 10 100 ckr11bx332m_ 2647 2847 2047 2247 3300 20 100 ckr11bx392k_ 2648 2848 2048 2248 3900 10 100 ckr11bx472k_ 2649 2849 2049 2249 4700 10 100 ckr11bx472m_ 2650 2850 2050 2250 4700 20 100 ckr11bx562k_ 2651 2851 2051 2251 5600 10 50 ckr11bx682k_ 2652 2852 2052 2252 6800 10 50 ckr11bx682m_ 2653 2853 2053 2253 6800 20 50 ckr11bx822k_ 2654 2854 2054 2254 8200 10 50 ckr11bx103k_ 2655 2855 2055 2255 10,000 10 50 ckr11bx103m_ 2656 2856 2056 2256 10,000 20 50 add appropriate failure rate level letter (m, p, r or s)

 45 mil-c-39014/axial leads military dash number identification ckr12/14/15 to mil-c-39014/05 (dash number from table) military failure rate level (%/1,000 hours) capacitance type capacitance tolerance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) ?ercent wvdc ckr12 (bx) ckr12bx562k_ 2657 2857 2057 2257 5600 10 100 ckr12bx682k_ 2658 2858 2058 2258 6800 10 100 ckr12bx682m_ 2659 2859 2059 2259 6800 20 100 ckr12bx822k_ 2660 2860 2060 2260 8200 10 100 ckr12bx103k_ 2661 2861 2061 2261 10,000 10 100 ckr12bx103m_ 2662 2862 2062 2262 10,000 20 100 ckr12bx123k_ 2663 2863 2063 2263 12,000 10 50 ckr12bx153k_ 2664 2864 2064 2264 15,000 10 50 ckr12bx153m_ 2665 2865 2065 2265 15,000 20 50 ckr12bx183k_ 2666 2866 2066 2266 18,000 10 50 ckr12bx223k_ 2667 2867 2067 2267 22,000 10 50 ckr12bx223m_ 2668 2868 2068 2268 22,000 20 50 ckr12bx273k_ 2669 2869 2069 2269 27,000 10 50 ckr12bx333k_ 2670 2870 2070 2270 33,000 10 50 ckr12bx333m_ 2671 2871 2071 2271 33,000 20 50 ckr12bx393k_ 2672 2872 2072 2272 39,000 10 50 ckr12bx473k_ 2673 2873 2073 2273 47,000 10 50 ckr12bx473m_ 2674 2874 2074 2274 47,000 20 50 ckr14 (bx) ckr14bx123k_ 2675 2875 2075 2275 12,000 10 100 ckr14bx153k_ 2676 2876 2076 2276 15,000 10 100 ckr14bx153m_ 2677 2877 2077 2277 15,000 20 100 ckr14bx183k_ 2678 2878 2078 2278 18,000 10 100 ckr14bx223k_ 2679 2879 2079 2279 22,000 10 100 ckr14bx223m_ 2680 2880 2080 2280 22,000 20 100 ckr14bx273k_ 2681 2881 2081 2281 27,000 10 100 ckr14bx333k_ 2682 2882 2082 2282 33,000 10 100 ckr14bx333m_ 2683 2883 2083 2283 33,000 20 100 ckr14bx393k_ 2684 2884 2084 2284 39,000 10 100 ckr14bx473k_ 2685 2885 2085 2285 47,000 10 100 ckr14bx473m_ 2686 2886 2086 2286 47,000 20 100 ckr14bx563k_ 2687 2887 2087 2287 56,000 10 50 ckr14bx683k_ 2688 2888 2088 2288 68,000 10 50 ckr14bx683m_ 2689 2889 2089 2289 68,000 20 50 ckr14bx823k_ 2690 2890 2090 2290 82,000 10 50 ckr14bx104k_ 2691 2891 2091 2291 100,000 10 50 ckr14bx104m_ 2692 2892 2092 2292 100,000 20 50 ckr14 (br) ckr14br563k_ 2693 2893 2093 2293 56,000 10 100 ckr14br683k_ 2694 2894 2094 2294 68,000 10 100 ckr14br683m_ 2695 2895 2095 2295 68,000 20 100 ckr14br823k_ 2696 2896 2096 2296 82,000 10 100 ckr14br104k_ 2697 2897 2097 2297 100,000 10 100 ckr14br104m_ 2698 2898 2098 2298 100,000 20 100 ckr14br124k_ 2699 2899 2099 2299 120,000 10 50 ckr14br154k_ 2700 2900 2100 2300 150,000 10 50 ckr14br154m_ 2701 2901 2101 2301 150,000 20 50 ckr14br184k_ 2702 2902 2102 2302 180,000 10 50 ckr14br224k_ 2703 2903 2103 2303 220,000 10 50 ckr14br224m_ 2704 2904 2104 2304 220,000 20 50 ckr14br274k_ 2705 2905 2105 2305 270,000 10 50 ckr15 (bx) ckr15bx563k_ 2706 2906 2106 2306 56,000 10 100 ckr15bx683k_ 2707 2907 2107 2307 68,000 10 100 ckr15bx683m_ 2708 2908 2108 2308 68,000 20 100 ckr15bx823k_ 2709 2909 2109 2309 82,000 10 100 ckr15bx104k_ 2710 2910 2110 2310 100,000 10 100 ckr15bx104m_ 2711 2911 2111 2311 100,000 20 100 add appropriate failure rate level letter (m, p, r or s)

 46 mil-c-39014/axial leads military dash number identification ckr15/16 to mil-c-39014/05 (dash number from table) military failure rate level (%/1,000 hours) capacitance type capacitance tolerance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) ?ercent wvdc ckr15 (br) ckr15br124k_ 2712 2912 2112 2312 120,000 10 100 ckr15br154k_ 2713 2913 2113 2313 150,000 10 100 ckr15br154m_ 2714 2914 2114 2314 150,000 20 100 ckr15br184k_ 2715 2915 2115 2315 180,000 10 100 ckr15br224k_ 2716 2916 2116 2316 220,000 10 100 ckr15br224m_ 2717 2917 2117 2317 220,000 20 100 ckr15br274k_ 2718 2918 2118 2318 270,000 10 100 ckr15br334k_ 2719 2919 2119 2319 330,000 10 100 ckr15br334m_ 2720 2920 2120 2320 330,000 20 100 ckr15br474k_ 2721 2921 2121 2321 470,000 10 50 ckr15br474m_ 2722 2922 2122 2322 470,000 20 50 ckr15br684k_ 2723 2923 2123 2323 680,000 10 50 ckr15br684m_ 2724 2924 2124 2324 680,000 20 50 ckr15br105k_ 2725 2925 2125 2325 1,000,000 10 50 ckr15br105m_ 2726 2926 2126 2326 1,000,000 20 50 ckr16 (br) ckr16br474k_ 2727 2927 2127 2327 470,000 10 100 ckr16br474m_ 2728 2928 2128 2328 470,000 20 100 ckr16br684k_ 2729 2929 2129 2329 680,000 10 100 ckr16br684m_ 2730 2930 2130 2330 680,000 20 100 ckr16br105k_ 2731 2931 2131 2331 1,000,000 10 100 ckr16br105m_ 2732 2932 2132 2332 1,000,000 20 100 ckr16br225k_ 2733 2933 2133 2333 2,200,000 10 50 ckr16br225m_ 2734 2934 2134 2334 2,200,000 20 50 ckr16br335k_ 2735 2935 2135 2335 3,300,000 10 50 ckr16br335m_ 2736 2936 2136 2336 3,300,000 20 50 add appropriate failure rate level letter (m, p, r or s) marking j for jan, a for avx capacitance value (3 digit code) k for cap. tol. code (k  10%, m  20 % s for failure rate, 2 digit year 2 digit week, 2 digit lot code j a 100 ks99 10aa ckr11 ckr12 2257j 9910aa 04222 style military slash/dash number "j" or "ja" 4 digit date code, 2 digit lot code avx fscm ckr12 m39014 5-2291 avx 9910aa j50v 104k abb. military part number military slash/dash number mfg. i.d. symbol 4 digit date code, 2 digit lot code "j" brand symbol, voltage capacitance value (3 digit code)     and cap. tolerance ckr14, 15, 16 cross reference chart - avx military for molded axial lead per mil-spec case size avx lead style mil-c-11015 mil-c-39014 mil-c-20 length (l) diameter (d) diameter (l.d.) ma10 ck12 ckr11 ccr75/cc75 4.07 ?25 2.29?25 .48?05 (.160?010) (.090?010) (.019?002) ma20 ck13 ckr12 ccr76/cc76 6.35 ?25 2.29?25 .48?05 (.250 ?010) (.090?010) (.019?002) ma30    6.10 ?25 3.30?25 .48?05 (.240?010) (.130?010) (.019?002) ma40 ck14 ckr14 ccr77/cc77 9.91?25 3.56?25) .63?05 (.390?010) (.140?010) (.025?002) ma50 ck15 ckr15 ccr78/cc78 12.7?51 6.35?38 .63?05 (.500?020) (.250?015) (.025?002) ma60 ck16 ckr16 ccr79/cc79 17.53?51 8.89?51 .63?05 (.690?020) (.350?015) (.025?002) dimensions: millimeters (inches)

 47 length height height mil-c-39014 (l) (h 1 )(h 2 ) thickness ckr22 6.60 3.25 4.45 max. 2.34 (.260 .020) (.128 .007) (.175) (.092 .006) ckr23 6.60 3.94 4.45 max. 2.34 (.260 .020) (.155 .007) (.175) (.092 .006) ckr24 6.60 7.19 8.13 max. 2.34 (.260 .020) (.283 .007) (.320) (.092 .006) how to order military type designation: styles ckr22, ckr23, ckr24 dash number option: mil-c-39014/22 (add appropriate dash number) part number example ckr22 bx 104 k r style voltage-temperature limits capacitance code capacitance tolerance military failure rate mil-c-39014/2pin dip mil part no. codes style: ck = general purpose, ceramic dielectric, fixed capacitors. r  = established reliability parts. 22  = remaining two numbers identify shape and  dimension.  voltage-temperature limits: first letter identifies temperature range. b = -55? to +125? c = -55? to +150? second letter identifies voltage-temperature coefficient. sig. fig. capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 100,000 pf as 104. (for values below 10 pf, use ??in place of decimal point, e.g., 1r5 = 1.5 pf). capacitance tolerances: d = ?5pf, f = ?%, j = ?%, k = ?0%, m = ?0% military failure rate: m = 1% per 1000 hours p = 0.1% per 1000 hours r = 0.01% per 1000 hours s = 0.001% per 1000 hours note: avx reserves the right to substitute a lower failure rate part per mil-c-39014. substitutability for failure rate levels shall be as follows: capacitance change with reference to 25? second letter no voltage rated voltage g +30, -30ppm +30, -30ppm h +60, -60ppm +60, -60ppm r +15, -15% +15, -40% x +15, -15% +15, -25% failure rate level will replace failure rate level s (std) (x-ray) r, p, m, l  r (std) (no x-ray) p, m, l  p m,l  ml packaging requirements packaging: 200 pcs/slide pack. see page 26. size specifications dimensions: millimeters (inches) l see note 1 see note 2 .012  .004 .325  .035 .400 max. t max. max. h 2 max. h 1 .015 min .019   .004 .058   .012 note 1  = leads centered within   .005" note 2   = angle shall be 95  , +10  , -5  .019   .004 .010 max. 60    typ.  20  see note 3 note 3 = .140   .020 inch (3.56   0.51mm) for    standard lead length; .170   .010 inch    (4.32   0.25mm) for optional longer    lead length.

 48 mil-c-39014/2pin dip military dash number identification ckr22 to mil-c-39014/22 (dash number from table) military failure rate level (%/1,000 hours) type standard lead length optional longer lead length capacitance capacitance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) tolerance wvdc style ckr22, voltage-temperature limits of 0  60 ppm/?. ckr22ch1r0d_ 0001 0301 0601 0901 3001 3301 3601 3901 1.0 d 200 ckr22ch1r2d_ 0004 0304 0604 0904 3004 3304 3604 3904 1.2 d ckr22ch1r5d_ 0007 0307 0607 0907 3007 3307 3607 3907 1.5 d ckr22ch1r8d_ 0010 0310 0610 0910 3010 3310 3610 3910 1.8 d ckr22ch2r2d_ 0013 0313 0613 0913 3013 3313 3613 3913 2.2 d ckr22ch2r7d_ 0016 0316 0616 0916 3016 3316 3616 3916 2.7 d ckr22ch3r3d_ 0019 0319 0619 0919 3019 3319 3619 3919 3.3 d ckr22ch3r9d_ 0022 0322 0622 0922 3022 3322 3622 3922 3.9 d ckr22ch4r7d_ 0025 0325 0625 0925 3025 3325 3625 3925 4.7 d ckr22ch5r6d_ 0028 0328 0628 0928 3028 3328 3628 3928 5.6 d ckr22ch6r8d_ 0031 0331 0631 0931 3031 3331 3631 3931 6.8 d ckr22ch8r2d_ 0034 0334 0634 0934 3034 3334 3634 3934 8.2 d ckr22ch100d_ 0037 0337 0637 0937 3037 3337 3637 3937 10 d ckr22ch100j_ 0038 0338 0638 0938 3038 3338 3638 3938 10 j ckr22ch100k_ 0039 0339 0639 0939 3039 3339 3639 3939 10 k ckr22ch120d_ 0040 0340 0640 0940 3040 3340 3640 3940 12 d ckr22ch120j_ 0041 0341 0641 0941 3041 3341 3641 3941 12 j ckr22ch120k_ 0042 0342 0642 0942 3042 3342 3642 3942 12 k ckr22ch150d_ 0043 0343 0643 0943 3043 3343 3643 3943 15 d ckr22ch150j_ 0044 0344 0644 0944 3044 3344 3644 3944 15 j ckr22ch150k_ 0045 0345 0645 0945 3045 3345 3645 3945 15 k ckr22ch180d_ 0046 0346 0646 0946 3046 3346 3646 3946 18 d ckr22ch180j_ 0047 0347 0647 0947 3047 3347 3647 3947 18 j ckr22ch180k_ 0048 0348 0648 0948 3048 3348 3648 3948 18 k 200 style ckr22, voltage-temperature limits of ?0 ppm/?, ckr22cg220d_ 0049 0349 0649 0949 3049 3349 3649 3949 22 d 200 ckr22cg220j_ 0050 0350 0650 0950 3050 3350 3650 3950 22 j ckr22cg220k_ 0051 0351 0651 0951 3051 3351 3651 3951 22 k ckr22cg270d_ 0052 0352 0652 0952 3052 3352 3652 3952 27 d ckr22cg270j_ 0053 0353 0653 0953 3053 3353 3653 3953 27 j ckr22cg270k_ 0054 0354 0654 0954 3054 3354 3654 3954 27 k ckr22cg330d_ 0055 0355 0655 0955 3055 3355 3655 3955 33 d ckr22cg330j_ 0056 0356 0656 0956 3056 3356 3656 3956 33 j ckr22cg330k_ 0057 0357 0657 0957 3057 3357 3657 3957 33 k ckr22cg390d_ 0058 0358 0658 0958 3058 3358 3658 3958 39 d ckr22cg390j_ 0059 0359 0659 0959 3059 3359 3659 3959 39 j ckr22cg390k_ 0060 0360 0660 0960 3060 3360 3660 3960 39 k ckr22cg470d_ 0061 0361 0661 0961 3061 3361 3661 3961 47 d ckr22cg470j_ 0062 0362 0662 0962 3062 3362 3662 3962 47 j ckr22cg470k_ 0063 0363 0663 0963 3063 3363 3663 3963 47 k ckr22cg560d_ 0064 0364 0664 0964 3064 3364 3664 3964 56 d ckr22cg560j_ 0065 0365 0665 0965 3065 3365 3665 3965 56 j ckr22cg560k_ 0066 0366 0666 0966 3066 3366 3666 3966 56 k ckr22cg680f_ 0067 0367 0667 0967 3067 3367 3667 3967 68 f ckr22cg680j_ 0068 0368 0668 0968 3068 3368 3668 3968 68 j ckr22cg680k_ 0069 0369 0669 0969 3069 3369 3669 3969 68 k ckr22cg820f_ 0070 0370 0670 0970 3070 3370 3670 3970 82 f ckr22cg820j_ 0071 0371 0671 0971 3071 3371 3671 3971 82 j ckr22cg820k_ 0072 0372 0672 0972 3072 3372 3672 3972 82 k ckr22cg101f_ 0073 0373 0673 0973 3073 3373 3673 3973 100 f ckr22cg101j_ 0074 0374 0674 0974 3074 3374 3674 3974 100 j ckr22cg101k_ 0075 0375 0675 0975 3075 3375 3675 3975 100 k ckr22cg121f_ 0076 0376 0676 0976 3076 3376 3676 3976 120 f ckr22cg121j_ 0077 0377 0677 0977 3077 3377 3677 3977 120 j ckr22cg121k_ 0078 0378 0678 0978 3078 3378 3678 3978 120 k ckr22cg151f_ 0079 0379 0679 0979 3079 3379 3679 3979 150 f ckr22cg151j_ 0080 0380 0680 0980 3080 3380 3680 3980 150 j ckr22cg151k_ 0081 0381 0681 0981 3081 3381 3681 3981 150 k ckr22cg181f_ 0082 0382 0682 0982 3082 3382 3682 3982 180 f ckr22cg181j_ 0083 0383 0683 0983 3083 3383 3683 3983 180 j ckr22cg181k_ 0084 0384 0684 0984 3084 3384 3684 3984 180 k ckr22cg221f_ 0085 0385 0685 0985 3085 3385 3685 3985 220 f ckr22cg221j_ 0086 0386 0686 0986 3086 3386 3686 3986 220 j ckr22cg221k_ 0087 0387 0687 0987 3087 3387 3687 3987 220 k ckr22cg271f_ 0088 0388 0688 0988 3088 3388 3688 3988 270 f ckr22cg271j_ 0089 0389 0689 0989 3089 3389 3689 3989 270 j 200 add appropriate failure rate level letter (m, p, r or s)

 49 mil-c-39014/2pin dip military dash number identification ckr22 to mil-c-39014/22 (dash number from table) military failure rate level (%/1,000 hours) type standard lead length optional longer lead length capacitance capacitance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) tolerance wvdc style ckr22, voltage-temperature limits of ?0 ppm/?, (continued) ckr22cg271k_ 0090 0390 0690 0990 3090 3390 3690 3990 270 k 200 ckr22cg331f_ 0091 0391 0691 0991 3091 3391 3691 3991 330 f ckr22cg331j_ 0092 0392 0692 0992 3092 3392 3692 3992 330 j ckr22cg331k_ 0093 0393 0693 0993 3093 3393 3693 3993 330 k ckr22cg391f_ 0094 0394 0694 0994 3094 3394 3694 3994 390 f ckr22cg391j_ 0095 0395 0695 0995 3095 3395 3695 3995 390 j ckr22cg391k_ 0096 0396 0696 0996 3096 3396 3696 3996 390 k ckr22cg471f_ 0097 0397 0697 0997 3097 3397 3697 3997 470 f ckr22cg471j_ 0098 0398 0698 0998 3098 3398 3698 3998 470 j ckr22cg471k_ 0099 0399 0699 0999 3099 3399 3699 3999 470 k 200 ckr22cg561f_ 0100 0400 0700 1000 3100 3400 3700 4000 560 f 100 ckr22cg561j_ 0101 0401 0701 1001 3101 3401 3701 4001 560 j ckr22cg561k_ 0102 0402 0702 1002 3102 3402 3702 4002 560 k ckr22cg681f_ 0103 0403 0703 1003 3103 3403 3703 4003 680 f ckr22cg681j_ 0104 0404 0704 1004 3104 3404 3704 4004 680 j ckr22cg681k_ 0105 0405 0705 1005 3105 3405 3705 4005 680 k ckr22cg821f_ 0106 0406 0706 1006 3106 3406 3706 4006 820 f ckr22cg821j_ 0107 0407 0707 1007 3107 3407 3707 4007 820 j ckr22cg821k_ 0108 0408 0708 1008 3108 3408 3708 4008 820 k ckr22cg102f_ 0109 0409 0709 1009 3109 3409 3709 4009 1000 f ckr22cg102j_ 0110 0410 0710 1010 3110 3410 3710 4010 1000 j ckr22cg102k_ 0111 0411 0711 1011 3111 3411 3711 4011 1000 k ckr22cg122f_ 0112 0412 0712 1012 3112 3412 3712 4012 1200 f ckr22cg122j_ 0113 0413 0713 1013 3113 3413 3713 4013 1200 j ckr22cg122k_ 0114 0414 0714 1014 3114 3414 3714 4014 1200 k ckr22cg152f_ 0115 0415 0715 1015 3115 3415 3715 4015 1500 f ckr22cg152j_ 0116 0416 0716 1016 3116 3416 3716 4016 1500 j ckr22cg152k_ 0117 0417 0717 1017 3117 3417 3717 4017 1500 k ckr22cg182f_ 0118 0418 0718 1018 3118 3418 3718 4018 1800 f ckr22cg182j_ 0119 0419 0719 1019 3119 3419 3719 4019 1800 j ckr22cg182k_ 0120 0420 0720 1020 3120 3420 3720 4020 1800 k ckr22cg222f_ 0121 0421 0721 1021 3121 3421 3721 4021 2200 f ckr22cg222j_ 0122 0422 0722 1022 3122 3422 3722 4022 2200 j ckr22cg222k_ 0123 0423 0723 1023 3123 3423 3723 4023 2200 k 100 ckr22cg272f_ 0124 0424 0724 1024 3124 3424 3724 4024 2700 f 50 ckr22cg272j_ 0125 0425 0725 1025 3125 3425 3725 4025 2700 j ckr22cg272k_ 0126 0426 0726 1026 3126 3426 3726 4026 2700 k ckr22cg332f_ 0127 0427 0727 1027 3127 3427 3727 4027 3300 f ckr22cg332j_ 0128 0428 0728 1028 3128 3428 3728 4028 3300 j ckr22cg332k_ 0129 0429 0729 1029 3129 3429 3729 4029 3300 k ckr22cg392f_ 0130 0430 0730 1030 3130 3430 3730 4030 3900 f ckr22cg392j_ 0131 0431 0731 1031 3131 3431 3731 4031 3900 j ckr22cg392k_ 0132 0432 0732 1032 3132 3432 3732 4032 3900 k ckr22cg472f_ 0133 0433 0733 1033 3133 3433 3733 4033 4700 f ckr22cg472j_ 0134 0434 0734 1034 3134 3434 3734 4034 4700 j ckr22cg472k_ 0135 0435 0735 1035 3135 3435 3735 4035 4700 k ckr22cg562f_ 0136 0436 0736 1036 3136 3436 3736 4036 5600 f ckr22cg562j_ 0137 0437 0737 1037 3137 3437 3737 4037 5600 j ckr22cg562k_ 0138 0438 0738 1038 3138 3438 3738 4038 5600 k ckr22cg682f_ 0139 0439 0739 1039 3139 3439 3739 4039 6800 f ckr22cg682j_ 0140 0440 0740 1040 3140 3440 3740 4040 6800 j ckr22cg682k_ 0141 0441 0741 1041 3141 3441 3741 4041 6800 k ckr22cg822f_ 0142 0442 0742 1042 3142 3442 3742 4042 8200 f ckr22cg822j_ 0143 0443 0743 1043 3143 3443 3743 4043 8200 j ckr22cg822k_ 0144 0444 0744 1044 3144 3444 3744 4044 8200 k ckr22cg103f_ 0145 0445 0745 1045 3145 3445 3745 4045 10,000 f ckr22cg103j_ 0146 0446 0746 1046 3146 3446 3746 4046 10,000 j ckr22cg103k_ 0147 0447 0747 1047 3147 3447 3747 4047 10,000 k 50 add appropriate failure rate level letter (m, p, r or s)

 50 mil-c-39014/2pin dip military dash number identification ckr22 to mil-c-39014/22 (dash number from table) military failure rate level (%/1,000 hours) type standard lead length optional longer lead length capacitance capacitance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) tolerance wvdc style ckr22, voltage-temperature limits of ?5% (+15%, -25% for rated voltage) ckr22bx271k_ 0148 0448 0748 1048 3148 3448 3748 4048 270 k 200 ckr22bx331k_ 0149 0449 0749 1049 3149 3449 3749 4049 330 k ckr22bx331m_ 0150 0450 0750 1050 3150 3450 3750 4050 330 m ckr22bx391k_ 0151 0451 0751 1051 3151 3451 3751 4051 390 k ckr22bx471k_ 0152 0452 0752 1052 3152 3452 3752 4052 470 k ckr22bx471m_ 0153 0453 0753 1053 3153 3453 3753 4053 470 m ckr22bx561k_ 0154 0454 0754 1054 3154 3454 3754 4054 560 k ckr22bx681k_ 0155 0455 0755 1055 3155 3455 3755 4055 680 k ckr22bx681m_ 0156 0456 0756 1056 3156 3456 3756 4056 680 m ckr22bx821k_ 0157 0457 0757 1057 3157 3457 3757 4057 820 k 200 ckr22bx102k_ 0158 0458 0758 1058 3158 3458 3758 4058 1,000 k 100 ckr22bx102m_ 0159 0459 0759 1059 3159 3459 3759 4059 1,000 m ckr22bx122k_ 0160 0460 0760 1060 3160 3460 3760 4060 1,200 k ckr22bx152k_ 0161 0461 0761 1061 3161 3461 3761 4061 1,500 k ckr22bx152m_ 0162 0462 0762 1062 3162 3462 3762 4062 1,500 m ckr22bx182k_ 0163 0463 0763 1063 3163 3463 3763 4063 1,800 k ckr22bx222k_ 0164 0464 0764 1064 3164 3464 3764 4064 2,200 k ckr22bx222m_ 0165 0465 0765 1065 3165 3465 3765 4065 2,200 m ckr22bx272k_ 0166 0466 0766 1066 3166 3466 3766 4066 2,700 k ckr22bx332k_ 0167 0467 0767 1067 3167 3467 3767 4067 3,300 k ckr22bx332m_ 0168 0468 0768 1068 3168 3468 3768 4068 3,300 m ckr22bx392k_ 0169 0469 0769 1069 3169 3469 3769 4069 3,900 k ckr22bx472k_ 0170 0470 0770 1070 3170 3470 3770 4070 4,700 k ckr22bx472m_ 0171 0471 0771 1071 3171 3471 3771 4071 4,700 m ckr22bx562k_ 0172 0472 0772 1072 3172 3472 3772 4072 5,600 k ckr22bx682k_ 0173 0473 0773 1073 3173 3473 3773 4073 6,800 k ckr22bx682m_ 0174 0474 0774 1074 3174 3474 3774 4074 6,800 m ckr22bx822k_ 0175 0475 0775 1075 3175 3475 3775 4075 8,200 k ckr22bx103k_ 0176 0476 0776 1076 3176 3476 3776 4076 10,000 k ckr22bx103m_ 0177 0477 0777 1077 3177 3477 3777 4077 10,000 m 100 ckr22bx123k_ 0178 0478 0778 1078 3178 3478 3778 4078 12,000 k 50 ckr22bx153k_ 0179 0479 0779 1079 3179 3479 3779 4079 15,000 k ckr22bx153m_ 0180 0480 0780 1080 3180 3480 3780 4080 15,000 m ckr22bx183k_ 0181 0481 0781 1081 3181 3481 3781 4081 18,000 k ckr22bx223k_ 0182 0482 0782 1082 3182 3482 3782 4082 22,000 k ckr22bx223m_ 0183 0483 0783 1083 3183 3483 3783 4083 22,000 m ckr22bx273k_ 0184 0484 0784 1084 3184 3484 3784 4084 27,000 k ckr22bx333k_ 0185 0485 0785 1085 3185 3485 3785 4085 33,000 k ckr22bx333m_ 0186 0486 0786 1086 3186 3486 3786 4086 33,000 m ckr22bx393k_ 0187 0487 0787 1087 3187 3487 3787 4087 39,000 k ckr22bx473k_ 0188 0488 0788 1088 3188 3488 3788 4088 47,000 k ckr22bx473m_ 0189 0489 0789 1089 3189 3489 3789 4089 47,000 m ckr22bx563k_ 0190 0490 0790 1090 3190 3490 3790 4090 56,000 k ckr22bx683k_ 0191 0491 0791 1091 3191 3491 3791 4091 68,000 k ckr22bx683m_ 0192 0492 0792 1092 3192 3492 3792 4092 68,000 m ckr22bx823k_ 0193 0493 0793 1093 3193 3493 3793 4093 82,000 k ckr22bx104k_ 0194 0494 0794 1094 3194 3494 3794 4094 100,000 k ckr22bx104m_ 0195 0495 0795 1095 3195 3495 3795 4095 100,000 m 50 add appropriate failure rate level letter (m, p, r or s)

 51 mil-c-39014/2pin dip military dash number identification ckr23 to mil-c-39014/22 (dash number from table) military failure rate level (%/1,000 hours) type standard lead length optional longer lead length capacitance capacitance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) tolerance wvdc style ckr23, voltage-temperature limits of 0  60 ppm/? ckr23cg561f_ 0258 0558 0858 1158 3258 3558 3858 4158 560 f 200 ckr23cg561j_ 0259 0559 0859 1159 3259 3559 3859 4159 560 j ckr23cg561k_ 0260 0560 0860 1160 3260 3560 3860 4160 560 k ckr23cg681f_ 0261 0561 0861 1161 3261 3561 3861 4161 680 f ckr23cg681j_ 0262 0562 0862 1162 3262 3562 3862 4162 680 j ckr23cg681k_ 0263 0563 0863 1163 3263 3563 3863 4163 680 k ckr23cg821f_ 0264 0564 0864 1164 3264 3564 3864 4164 820 f ckr23cg821j_ 0265 0565 0865 1165 3265 3565 3865 4165 820 j ckr23cg821k_ 0266 0566 0866 1166 3266 3566 3866 4166 820 k ckr23cg102f_ 0267 0567 0867 1167 3267 3567 3867 4167 1,000 f ckr23cg102j_ 0268 0568 0868 1168 3268 3568 3868 4168 1,000 j ckr23cg102k_ 0269 0569 0869 1169 3269 3569 3869 4169 1,000 k ckr23cg122f_ 0270 0570 0870 1170 3270 3570 3870 4170 1,200 f ckr23cg122j_ 0271 0571 0871 1171 3271 3571 3871 4171 1,200 j ckr23cg122k_ 0272 0572 0872 1172 3272 3572 3872 4172 1,200 k 200 ckr23cg272f_ 0273 0573 0873 1173 3273 3573 3873 4173 2,700 f 100 ckr23cg272j_ 0274 0574 0874 1174 3274 3574 3874 4174 2,700 j ckr23cg272k_ 0275 0575 0875 1175 3275 3575 3875 4175 2,700 k ckr23cg332f_ 0276 0576 0876 1176 3276 3576 3876 4176 3,300 f ckr23cg332j_ 0277 0577 0877 1177 3277 3577 3877 4177 3,300 j ckr23cg332k_ 0278 0578 0878 1178 3278 3578 3878 4178 3,300 k 100 ckr23cg472f_ 0279 0579 0879 1179 3279 3579 3879 4179 4,700 f 50 ckr23cg472j_ 0280 0580 0880 1180 3280 3580 3880 4180 4,700 j ckr23cg472k_ 0281 0581 0881 1181 3281 3581 3881 4181 4,700 k ckr23cg562f_ 0282 0582 0882 1182 3282 3582 3882 4182 5,600 f ckr23cg562j_ 0283 0583 0883 1183 3283 3583 3883 4183 5,600 j ckr23cg562k_ 0284 0584 0884 1184 3284 3584 3884 4184 5,600 k ckr23cg682f_ 0285 0585 0885 1185 3285 3585 3885 4185 6,800 f ckr23cg682j_ 0286 0586 0886 1186 3286 3586 3886 4186 6,800 j ckr23cg682k_ 0287 0587 0887 1187 3287 3587 3887 4187 6,800 k ckr23cg822f_ 0288 0588 0888 1188 3288 3588 3888 4188 8,200 f ckr23cg822j 0289 0589 0889 1189 3289 3589 3889 4189 8,200 j ckr23cg822k_ 0290 0590 0890 1190 3290 3590 3890 4190 8,200 k ckr23cg103f_ 0291 0591 0891 1191 3291 3591 3891 4191 10,000 f ckr23cg103j_ 0292 0592 0892 1192 3292 3592 3892 4192 10,000 j ckr23cg103k_ 0293 0593 0893 1193 3293 3593 3893 4193 10,000 k 50 style ckr23, voltage-temperature limits of ?5% (+15%, -25% for rated voltage) ckr23bx102k_ 0196 0496 0796 1096 3196 3496 3796 4096 1,000 k 200 ckr23bx102m_ 0197 0497 0797 1097 3197 3497 3797 4097 1,000 m ckr23bx122k_ 0198 0498 0798 1098 3198 3498 3798 4098 1,200 k ckr23bx152k_ 0199 0499 0799 1099 3199 3499 3799 4099 1,500 k ckr23bx152m_ 0200 0500 0800 1100 3200 3500 3800 4100 1,500 m ckr23bx182k_ 0201 0501 0801 1101 3201 3501 3801 4101 1,800 k ckr23bx222k_ 0202 0502 0802 1102 3202 3502 3802 4102 2,200 k ckr23bx222m_ 0203 0503 0803 1103 3203 3503 3803 4103 2,200 m ckr23bx272k_ 0204 0504 0804 1104 3204 3504 3804 4104 2,700 k ckr23bx332k_ 0205 0505 0805 1105 3205 3505 3805 4105 3,300 k ckr23bx332m_ 0206 0506 0806 1106 3206 3506 3806 4106 3,300 m ckr23bx392k_ 0207 0507 0807 1107 3207 3507 3807 4107 3,900 k ckr23bx472k_ 0208 0508 0808 1108 3208 3508 3808 4108 4,700 k ckr23bx472m_ 0209 0509 0809 1109 3209 3509 3809 4109 4,700 m ckr23bx562k_ 0210 0510 0810 1110 3210 3510 3810 4110 5,600 k ckr23bx682k_ 0211 0511 0811 1111 3211 3511 3811 4111 6,800 k ckr23bx682m_ 0212 0512 0812 1112 3212 3512 3812 4112 6,800 m ckr23bx822k_ 0213 0513 0813 1113 3213 3513 3813 4113 8,200 k ckr23bx103k_ 0214 0514 0814 1114 3214 3514 3814 4114 10,000 k ckr23bx103m_ 0215 0515 0815 1115 3215 3515 3815 4115 10,000 m 200 ckr23bx123k_ 0216 0516 0816 1116 3216 3516 3816 4116 12,000 k 100 ckr23bx153k_ 0217 0517 0817 1117 3217 3517 3817 4117 15,000 k ckr23bx153m_ 0218 0518 0818 1118 3218 3518 3818 4118 15,000 m ckr23bx183k_ 0219 0519 0819 1119 3219 3519 3819 4119 18,000 k ckr23bx223k_ 0220 0520 0820 1120 3220 3520 3820 4120 22,000 k ckr23bx223m_ 0221 0521 0821 1121 3221 3521 3821 4121 22,000 m ckr23bx273k_ 0222 0522 0822 1122 3222 3522 3822 4122 27,000 k ckr23bx333k_ 0223 0523 0823 1123 3223 3523 3823 4123 33,000 k ckr23bx333m_ 0224 0524 0824 1124 3224 3524 3824 4124 33,000 m ckr23bx393k_ 0225 0525 0825 1125 3225 3525 3825 4125 39,000 k ckr23bx473k_ 0226 0526 0826 1126 3226 3526 3826 4126 47,000 k ckr23bx473m_ 0227 0527 0827 1127 3227 3527 3827 4127 47,000 m ckr23bx563k_ 0228 0528 0828 1128 3228 3528 3828 4128 56,000 k ckr23bx683k_ 0229 0529 0829 1129 3229 3529 3829 4129 68,000 k ckr23bx683m_ 0230 0530 0830 1130 3230 3530 3830 4130 68,000 m ckr23bx823k_ 0231 0531 0831 1131 3231 3531 3831 4131 82,000 k ckr23bx104k_ 0232 0532 0832 1132 3232 3532 3832 4132 100,000 k ckr23bx104m_ 0233 0533 0833 1133 3233 3533 3833 4133 100,000 m 100 ckr23bx124k_ 0234 0534 0834 1134 3234 3534 3834 4134 120,000 k 50 ckr23bx154k_ 0235 0535 0835 1135 3235 3535 3835 4135 150,000 k ckr23bx154m_ 0236 0536 0836 1136 3236 3536 3836 4136 150,000 m ckr23bx184k_ 0237 0537 0837 1137 3237 3537 3837 4137 180,000 k ckr23bx224k_ 0238 0538 0838 1138 3238 3538 3838 4138 220,000 k ckr23bx224m_ 0239 0539 0839 1139 3239 3539 3839 4139 220,000 m 50 add appropriate failure rate level letter (m, p, r or s)

 52 mil-c-39014/2pin dip military dash number identification ckr24 to mil-c-39014/22 (dash number from table) military failure rate level (%/1,000 hours) type standard lead length optional longer lead length capacitance capacitance designation 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) 1.0 (m) 0.1 (p) 0.01 (r) 0.001 (s) (pf) tolerance wvdc style ckr24, voltage-temperature limits of ?5% (+15%, -40% for rated voltage) ckr24br124k_ 0240 0540 0840 1140 3240 3540 3840 4140 120,000 k 100 ckr24br154k_ 0241 0541 0841 1141 3241 3541 3841 4141 150,000 k 100 ckr24br154m_ 0242 0542 0842 1142 3242 3542 3842 4142 150,000 m 100 ckr24br184k_ 0243 0543 0843 1143 3243 3543 3843 4143 180,000 k 50 ckr24br224k_ 0244 0544 0844 1144 3244 3544 3844 4144 220,000 k ckr24br224m_ 0245 0545 0845 1145 3245 3545 3845 4145 220,000 m ckr24br274k_ 0246 0546 0846 1146 3246 3546 3846 4146 270,000 k ckr24br334k_ 0247 0547 0847 1147 3247 3547 3847 4147 330,000 k ckr24br334m_ 0248 0548 0848 1148 3248 3548 3848 4148 330,000 m ckr24br394k_ 0249 0549 0849 1149 3249 3549 3849 4149 390,000 k ckr24br474k_ 0250 0550 0850 1150 3250 3550 3850 4150 470,000 k ckr24br474m_ 0251 0551 0851 1151 3251 3551 3851 4151 470,000 m ckr24br564k_ 0252 0552 0852 1152 3252 3552 3852 4152 560,000 k ckr24br684k_ 0253 0553 0853 1153 3253 3553 3853 4153 680,000 k ckr24br684m_ 0254 0554 0854 1154 3254 3554 3854 4154 680,000 m ckr24br824k_ 0255 0555 0855 1155 3255 3555 3855 4155 820,000 k ckr24br105k_ 0256 0556 0856 1156 3256 3556 3856 4156 1,000,000 k ckr24br105m_ 0257 0557 0857 1157 3257 3557 3857 4157 1,000,000 m 50 add appropriate failure rate level letter (m, p, r or s) marking 0001 a 910 date code (year and week)       trademark 4-digit dash number

 53 how to order military type designation: styles ck05, ck06 for values, tolerances, voltages, sizes, configurations and  dielectrics not shown, contact avx facilities directly  for information. part number example ck05 bx 104 k style voltage-temperature limits  capacitance code capacitance tolerance mil-c-11015/radial leads mil part no. codes style: ck = general purpose, ceramic dielectric, fixed capacitors. 05  = remaining two numbers identify shape and  dimension.  voltage-temperature limits: first letter identifies temperature range. b = -55? to +125? second letter identifies voltage-temperature coefficient. sig. fig. capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros.  for example, order 100,000 pf as 104. capacitance tolerances: k = ?0%, m = ?0% packaging: ck05 1000 per bag ck06 1000 per bag radial tape and reel packaging available upon request (2500 pcs./reel). capacitance change with reference to 25? second letter no voltage rated voltage x +15, -15% +15, -25% size specifications dimensions: millimeters (inches) l.d. l.d. l.s. l.s. w w t l l figure 1 figure 2 1.250 min. 1.250 min. case size per mil spec  mil-c-11015 ck05 (fig. 1) ck06 (fig. 2) length (l) 4.83?25 7.37?25 (.190?010) (.290?010) width (w) 4.83?25 7.37?25 (.190?010) (.290?010) thickness (t) 2.29?25 2.29?25 (.090?010) (.090?010) lead 5.08?38 5.08?38 spacing (l.s.) (.200?015) (.200?015) lead .64?05 .64?05 diameter (l.d.) (.025?002) (.025?002)

 54 mil-c-11015/radial leads military part number identification ck05 and ck06 military type capacitance capacitance designation (pf) tolerance wvdc ck05 (bx) ck05bx100_ 10 k, m 200 ck05bx120k_ 12 k 200 ck05bx150_ 15 k, m 200 ck05bx180k_ 18 k 200 ck05bx220_ 22 k, m 200 ck05bx270k_ 27 k 200 ck05bx330_ 33 k, m 200 ck05bx390k_ 39 k 200 ck05bx470_ 47 k, m 200 ck05bx560k_ 56 k 200 ck05bx680_ 68 k, m 200 ck05bx820k_ 82 k 200 ck05bx101_ 100 k, m 200 ck05bx121k_ 120 k 200 ck05bx151_ 150 k, m 200 ck05bx181k_ 180 k 200 ck05bx221_ 220 k, m 200 ck05bx271k_ 270 k 200 ck05bx331_ 330 k, m 200 ck05bx391k_ 390 k 200 ck05bx471_ 470 k, m 200 ck05bx561k_ 560 k 200 ck05bx681_ 680 k, m 200 ck05bx821k_ 820 k 200 ck05bx102_ 1,000 k, m 200 ck05bx122_ 1,200 k 100 ck05bx152_ 1,500 k, m 100 ck05bx182k_ 1,800 k 100 ck05bx222_ 2,200 k, m 100 ck05bx272k_ 2,700 k 100 ck05bx332_ 3,300 k, m 100 ck05bx392k_ 3,900 k 100 ck05bx472_ 4,700 k, m 100 ck05bx562k_ 5,600 k 100 ck05bx682_ 6,800 k, m 100 ck05bx822k_ 8,200 k 100 ck05bx103_ 10,000 k, m 100 ck05bx123k_ 12,000 k 50 ck05bx153_ 15,000 k, m 50 ck05bx183k_ 18,000 k 50 ck05bx223_ 22,000 k, m 50 ck05bx273k_ 27,000 k 50 ck05bx333_ 33,000 k, m 50 ck05bx393k_ 39,000 k 50 ck05bx473_ 47,000 k, m 50 ck05bx563k_ 56,000 k 50 ck05bx683_ 68,000 k, m 50 ck05bx823k_ 82,000 k 50 ck05bx104_ 100,000 k, m 50 military type capacitance capacitance designation (pf) tolerance wvdc ck06 (bx) ck06bx122k_ 1,200 k 200 ck06bx152_ 1,500 k, m 200 ck06bx182k_ 1,800 k 200 ck06bx222_ 2,200 k, m 200 ck06bx272k_ 2,700 k 200 ck06bx332_ 3,300 k, m 200 ck06bx392k_ 3,900 k 200 ck06bx472_ 4,700 k, m 200 ck06bx562k_ 5,600 k 200 ck06bx682_ 6,800 k, m 200 ck06bx822k_ 8,200 k 200 ck06bx103_ 10,000 k, m 200 ck06bx123k_ 12,000 k 100 ck06bx153_ 15,000 k, m 100 ck06bx183k_ 18,000 k 100 ck06bx223_ 22,000 k, m 100 ck06bx273k_ 27,000 k 100 ck06bx333_ 33,000 k, m 100 ck06bx393k_ 39,000 k 100 ck06bx473_ 47,000 k, m 100 ck06bx563k_ 56,000 k 100 ck06bx683_ 68,000 k, m 100 ck06bx823k_ 82,000 k 100 ck06bx104_ 100,000 k, m 100 ck06bx124k_ 120,000 k 50 ck06bx154_ 150,000 k, m 50 ck06bx184k_ 180,000 k 50 ck06bx224_ 220,000 k, m 50 ck06bx274k_ 270,000 k 50 ck06bx334_ 330,000 k, m 50 ck06bx394k_ 390,000 k 50 ck06bx474_ 470,000 k, m 50 ck06bx564k_ 560,000 k 50 ck06bx684_ 680,000 k, m 50 ck06bx824k_ 820,000 k 50 ck06bx105_ 1.0 mfd k, m 50 add capacitance tolerance letter k = ?0% or m = ?0% add capacitance tolerance letter k = ?0% or m = ?0% marking ck05 bx 103k 100v aaay 9910 style temperature characteristic capacitance value (3 digit code) and capacitance tolerance voltage rating a for avx; plant i.d. (x); lot code (xx) date code front back ck05/ck06

 55 how to order military type designation: styles ck12, ck13, ck14, ck15, ck16 part number example ck12 bx 103 k style voltage-temperature limits capacitance code capacitance tolerance mil-c-11015/axial leads mil part no. codes style: ck = general purpose, ceramic dielectric, fixed capacitors. 12  = remaining two numbers identify shape and  dimension.  voltage-temperature limits: first letter identifies temperature range. b = -55? to +125? second letter identifies voltage-temperature coefficient. sig. fig. capacitance and multiplier: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 10,000 pf as 103. capacitance tolerances: k = ?0%, m = ?0% packaging requirements packaging: bulk ck12, 13 & 14 100 pcs per bag ck15 & 16 50 pcs per bag tape & reel ck12, 13 5000 pcs per reel ck14 3000 pcs per reel ck15 950 pcs per reel ck16 650 pcs per reel capacitance change with reference to 25? second letter no voltage rated voltage r +15, -15% +15, -40% x +15, -15% +15, -25% size specifications dimensions: millimeters (inches) l 1.25 min. l.d. d case size per mil spec  mil-c-11015 ck12 ck13 ck14 ck15 ck16 length (l) 4.07?25 6.35?25 9.91?25 12.7?51 17.53?51 (.160?010) (.250?010) (.390?010) (.500?020) (.690?020) diameter (d) 2.29?25 2.29?25 3.56?25 6.35?38 8.89?51 (.090?010) (.090?010) (.140?010) (.250?015) (.350?020) lead .48?05 .48?05 .63?05 .63?05 .63?05 diameter (l.d.) (.019?002) (.019?002) (.025?002) (.025?002) (.025?002)

 56 mil-c-11015/axial leads military part number identification ck12 thru ck16 military type capacitance capacitance designation (pf) tolerance wvdc ck12 (bx) ck12bx100_ 10 k, m 100 ck12bx120k 12 k 100 ck12bx150_ 15 k, m 100 ck12bx180k 18 k 100 ck12bx220_ 22 k, m 100 ck12bx270k 27 k 100 ck12bx330_ 33 k, m 100 ck12bx390k 39 k 100 ck12bx470_ 47 k, m 100 ck12bx560k 56 k 100 ck12bx680_ 68 k, m 100 ck12bx820k 82 k 100 ck12bx101_ 100 k, m 100 ck12bx121k 120 k 100 ck12bx151_ 150 k, m 100 ck12bx181k 180 k 100 ck12bx221_ 220 k, m 100 ck12bx271k 270 k 100 ck12bx331_ 330 k, m 100 ck12bx391k 390 k 100 ck12bx471_ 470 k, m 100 ck12bx561k 560 k 100 ck12bx681_ 680 k, m 100 ck12bx821k 820 k 100 ck12bx102_ 1,000 k, m 100 ck12bx122k 1,200 k 100 ck12bx152_ 1,500 k, m 100 ck12bx182k 1,800 k 100 ck12bx222_ 2,200 k, m 100 ck12bx272k 2,700 k 100 ck12bx332_ 3,300 k, m 100 ck12bx392k 3,900 k 100 ck12bx472_ 4,700 k, m 100 ck12bx562k 5,600 k 50 ck12bx682_ 6,800 k, m 50 ck12bx822k 8,200 k 50 ck12bx103_ 10,000 k, m 50 ck13 (bx) ck13bx562k 5,600 k 100 ck13bx682_ 6,800 k, m 100 ck13bx822k 8,200 k 100 ck13bx103_ 10,000 k, m 100 ck13bx123k 12,000 k 50 ck13bx153_ 15,000 k, m 50 ck13bx183k 18,000 k 50 ck13bx223_ 22,000 k, m 50 ck13 (br) ck13br273k 27,000 k 50 ck13br333_ 33,000 k, m 50 ck13br393k 39,000 k 50 ck13br473_ 47,000 k, m 50 military type capacitance capacitance designation (pf) tolerance wvdc ck14 (bx) ck14bx123k 12,000 k 100 ck14bx153_ 15,000 k, m 100 ck14bx183k 18,000 k 100 ck14bx223_ 22,000 k, m 100 ck14bx273k 27,000 k 100 ck14bx333_ 33,000 k, m 100 ck14bx393k 39,000 k 100 ck14bx473_ 47,000 k, m 100 ck14 (br) ck14br563k 56,000 k 100 ck14br683_ 68,000 k, m 100 ck14br823k 82,000 k 100 ck14br104_ 100,000 k, m 100 ck14br124k 120,000 k 50 ck14br154_ 150,000 k, m 50 ck14br184k 180,000 k 50 ck14br224_ 220,000 k, m 50 ck14br274k 270,000 k 50 ck15 (bx) ck15bx104k 100,000 k, m 100 ck15 (br) ck15br124k 120,000 k 100 ck15br154_ 150,000 k, m 100 ck15br184k 180,000 k 100 ck15br224_ 220,000 k, m 100 ck15br274k 270,000 k 100 ck15br334_ 330,000 k, m 100 ck15br474k 470,000 k, m 50 ck15br105_ 1,000,000 k, m 50 ck16 (br) ck16br474k 470,000 k, m 100 ck16br105_ 1,000,000 k, m 100 ck16br225_ 2,200,000 k, m 50 ck16br335_ 3,300,000 k, m 50 add capacitance tolerance letter k = ?0% or m = ?0% add capacitance tolerance letter k = ?0% or m = ?0% marking style temperature characteristic capacitance value (3 digit code) and cap. tolerance date code mfg. i.d. code ck12 bx 103k 9910 avx ck14br 104k 9910 avx style and temp. characteristic capacitance value and cap. tolerance date code mfg. i.d. code ck12/ck13 ck14, ck15, ck16

 57 how to order military type designation: established reliability = ccr05, ccr06, ccr07, ccr08, ccr09 non-established reliability = cc05, cc06, cc07, cc08, cc09 mil-c-20/radial leads mil part no. codes style: cc = identifies temperature compensating, ceramic dielectric, fixed capacitors. r  = identifies established reliability parts. 06  = numbers identify shape and dimension. temperature characteristic: 1/  not practically measurable. 2/  the ppm/? values for -55? were calculated by dividing ppm by  negative 80?. capacitance code: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 18,000 pf as 183. (for values below 10 pf, use ??in place of decimal point, e.g., 1r4 = 1.4pf). capacitance tolerance: c = ?.25 pf, d = ?.5 pf, f = ?%, g = ?%,  j = ?%, k = ?0% military failure rate: m = 1% per 1000 hours, p = 0.1% per 1000 hours, r = 0.01% per 1000 hours, s = 0.001% per 1000 hours. packaging requirements packaging: ccr0x: 100 pcs/bag; cc0x: 1000 pcs/bag permissible capacitance change from capacitance at +25? in ppm/? temp. characteristic cx ck cj ch cg +125? 1/ ?50 ppm/? ?20 ppm/? ?0 ppm/? ?0 ppm/? -55? 2/ 1/ +246.25 +116.25 +55.00 +27.50 -326.25 -166.25 -91.25 -53.75 size specifications dimensions: millimeters (inches) per mil spec case size lead lead mil-c-20 length width thickness spacing diameter (l) (w) (t) (l.s.) (l.d.) ccr05/cc05 4.83?25 4.83?25 2.29?25 5.08?38 .64?05 figures 1, 4 (.190?010) (.190?010) (.090?010) (.200?015) (.025?002) ccr06/cc06 7.37?25 7.37?25 2.29?25 5.08?38 .64?05 figures 2, 3 (.290?010) (.290?010) (.090?010) (.200?015) (.025?002) ccr07/cc07 12.19?51 12.19?51 3.56?25 10.16?51 .64?05 figure 2 (.480?020) (.480?020) (.140?010) (.400?020) (.025?002) ccr08/cc08 12.19?51 12.19?51 6.1?25 10.16?51 .64?05 figure 2 (.480?020) (.480?020) (.240?010) (.400?020) (.025?002) ccr09/cc09 4.83?25 4.83?25 2.29?25 2.54?38 .64?05 figure 2 (.190?010) (.190?010) (.090?010) (.100?015) (.025?002) l.d. l.d. l.d. l.d. l.s. l.s. l.s. l.s. w w w w t t t l l l l 1.250 min. 1.250 min. figure 1 figure 2 figure 4 figure 3 military type capacitance capacitance designation (pf) tolerance wvdc cc05-ccr05, cc09-ccr09 ccr05cx1r0_ 1.0 c 200 ccr05cx1r1_ 1.1 c 200 ccr05cx1r2_ 1.2 c 200 ccr05cx1r3_ 1.3 c 200 ccr05cx1r5_ 1.5 c 200 ccr05cx1r6_ 1.6 c 200 ccr05cx1r8_ 1.8 c 200 ccr05cx2r0_ 2.0 c 200 ccr05ck2r2_ 2.2 c 200 ccr05ck2r4_ 2.4 c 200 ccr05ck2r7_ 2.7 c, d 200 ccr05ck3r0_ 3.0 c, d 200 ccr05ck3r3_ 3.3 c, d 200 ccr05ck3r6_ 3.6 c, d 200 ccr05ck3r9_ 3.9 c, d 200 military type capacitance capacitance designation (pf) tolerance wvdc cc05-ccr05, cc09-ccr09 ccr05cj4r3_ 4.3 c, d 200 ccr05cj4r7_ 4.7 c, d 200 ccr05cj5r1_ 5.1 c, d 200 ccr05cj5r6_ 5.6 c, d 200 ccr05cj6r2_ 6.2 c, d 200 ccr05cj6r8_ 6.8 c, d 200 ccr05cj7r5_ 7.5 c, d 200 ccr05ch8r2_ 8.2 c, d 200 ccr05ch9r1_ 9.1 c, d 200 ccr05ch100_ 10 g, j 200 ccr05ch110_ 11 g, j 200 ccr05ch120_ 12 g, j 200 ccr05ch130_ 13 g, j 200 ccr05ch150_ 15 g, j 200 ccr05ch160_ 16 g, j 200 add appropriate failure rate level (m, p, r, or s), add v for stand-off add appropriate cap. tolerance letter add appropriate failure rate level (m, p, r, or s), add v for stand-off add appropriate cap. tolerance letter part number example ccr06 cg 183 j r (v) style temperature characteristic capacitance code capacitance tolerance military failure rate stand-off option to order stand-off option, place ??at the end of the part number.  for example: ccr05cg332fsv. military part number identification

 58 mil-c-20/radial leads military part number identification military type capacitance capacitance designation (pf) tolerance wvdc cc05-ccr05, cc09-ccr09 ccr05ch180_ 18 g, j 200 ccr05cg200_ 20 g, j 200 ccr05cg220_ 22 g, j 200 ccr05cg240_ 24 g, j 200 ccr05cg270_ 27 f, g, j 200 ccr05cg300_ 30 f, g, j 200 ccr05cg330_ 33 f, g, j 200 ccr05cg360_ 36 f, g, j 200 ccr05cg390_ 39 f, g, j 200 ccr05cg430_ 43 f, g, j 200 ccr05cg470_ 47 f, g, j 200 ccr05cg510_ 51 f, g, j 200 ccr05cg560_ 56 f, g, j 200 ccr05cg620_ 62 f, g, j 200 ccr05cg680_ 68 f, g, j 200 ccr05cg750_ 75 f, g, j 200 ccr05cg820_ 82 f, g, j 200 ccr05cg910_ 91 f, g, j 200 ccr05cg101_ 100 f, g, j 200 ccr05cg111_ 110 f, g, j 200 ccr05cg121_ 120 f, g, j 200 ccr05cg131_ 130 f, g, j 200 ccr05cg151_ 150 f, g, j 200 ccr05cg161_ 160 f, g, j 200 ccr05cg181_ 180 f, g, j 200 ccr05cg201_ 200 f, g, j 200 ccr05cg221_ 220 f, g, j 200 ccr05cg241_ 240 f, g, j 200 ccr05cg271_ 270 f, g, j 200 ccr05cg301_ 300 f, g, j 200 ccr05cg331_ 330 f, g, j 200 ccr05cg361_ 360 f, g, j 100 ccr05cg391_ 390 f, g, j 100 ccr05cg431_ 430 f, g, j 100 ccr05cg471_ 470 f, g, j 100 ccr05cg511_ 510 f, g, j 100 ccr05cg561_ 560 f, g, j 100 ccr05cg621_ 620 f, g, j 100 ccr05cg681_ 680 f, g, j 100 ccr05cg751_ 750 f, g, j 100 ccr05cg821_ 820 f, g, j 100 ccr05cg911_ 910 f, g, j 100 ccr05cg102_ 1,000 f, g, j 100 ccr05cg112_ 1,100 f, g, j 100 ccr05cg122_ 1,200 f, g, j 100 ccr05cg132_ 1,300 f, g, j 100 ccr05cg152_ 1,500 f, g, j 100 ccr05cg162_ 1,600 f, g, j 100 ccr05cg182_ 1,800 f, g, j 100 ccr05cg202_ 2,000 f, g, j 50 ccr05cg222_ 2,200 f, g, j 50 ccr05cg242_ 2,400 f, g, j 50 ccr05cg272_ 2,700 f, g, j 50 ccr05cg302_ 3,000 f, g, j 50 ccr05cg332_ 3,300 f, g, j 50 cc06, ccr06 ccr06cg361_ 360 f, g, j 200 ccr06cg391 390 f, g, j 200 ccr06cg431_ 430 f, g, j 200 ccr06cg471_ 470 f, g, j 200 ccr06cg511_ 510 f, g, j 200 ccr06cg561_ 560 f, g, j 200 ccr06cg621_ 620 f, g, j 200 ccr06cg681_ 680 f, g, j 200 ccr06cg751_ 750 f, g, j 200 ccr06cg821_ 820 f, g, j 200 military type capacitance capacitance designation (pf) tolerance wvdc cc06, ccr06 (cont) ccr06cg911_ 910 f, g, j 200 ccr06cg102_ 1,000 f, g, j 200 ccr06cg112_ 1,100 f, g, j 200 ccr06cg122_ 1,200 f, g, j 200 ccr06cg132_ 1,300 f, g, j 200 ccr06cg152_ 1,500 f, g, j 200 ccr06cg162_ 1,600 f, g, j 200 ccr06cg182_ 1,800 f, g, j 200 ccr06cg202_ 2,000 f, g, j 100 ccr06cg222_ 2,200 f, g, j 100 ccr06cg242_ 2,400 f, g, j 100 ccr06cg272_ 2,700 f, g, j 100 ccr06cg302_ 3,000 f, g, j 100 ccr06cg332_ 3,300 f, g, j 100 ccr06cg362_ 3,600 f, g, j 100 ccr06cg392_ 3,900 f, g, j 100 ccr06cg432_ 4,300 f, g, j 100 ccr06cg472_ 4,700 f, g, j 100 ccr06cg512_ 5,100 f, g, j, k 50 ccr06cg562_ 5,600 f, g, j, k 50 ccr06cg622_ 6,200 f, g, j, k 50 ccr06cg682_ 6,800 f, g, j, k 50 ccr06cg752_ 7,500 f, g, j, k 50 ccr06cg822_ 8,200 f, g, j, k 50 ccr06cg912_ 9,100 f, g, j, k 50 ccr06cg103_ 10,000 f, g, j, k 50 ccr06cg123_ 12,000 f, g, j, k 50 ccr06cg153_ 15,000 f, g, j, k 50 ccr06cg183_ 18,000 f, g, j, k 50 cc07, ccr07 ccr07cg222_ 2,200 f, g, j, k 200 ccr07cg272_ 2,700 f, g, j, k 200 ccr07cg332_ 3,300 f, g, j, k 200 ccr07cg392_ 3,900 f, g, j, k 200 ccr07cg472_ 4,700 f, g, j, k 200 ccr07cg562_ 5,600 f, g, j, k 100 ccr07cg682_ 6,800 f, g, j, k 100 ccr07cg822_ 8,200 f, g, j, k 100 ccr07cg103_ 10,000 f, g, j, k 100 ccr07cg123_ 12,000 f, g, j, k 100 ccr07cg153_ 15,000 f, g, j, k 50 ccr07cg183_ 18,000 f, g, j, k 50 ccr07cg223_ 22,000 f, g, j, k 50 ccr07cg273_ 27,000 f, g, j, k 50 ccr07cg333_ 33,000 f, g, j, k 50 ccr07cg393_ 39,000 f, g, j, k 50 ccr07cg473_ 47,000 f, g, j, k 50 ccr07cg563_ 56,000 f, g, j, k 50 ccr07cg683_ 68,000 f, g, j, k 50 ccr07cg823_ 82,000 f, g, j, k 50 ccr07cg104_ 100,000 f, g, j, k 50 cc08, ccr08 ccr08cg392_ 3,900 g, j, k 200 ccr08cg472_ 4,700 g, j, k 200 ccr08cg153_ 15,000 g, j, k 100 ccr08cg183_ 18,000 g, j, k 100 ccr08cg563_ 56,000 g, j, k 50 ccr08cg683_ 68,000 g, j, k 50 add appropriate failure rate level (m, p, r or s) add appropriate cap. tolerance letter add appropriate failure rate level (m, p, r or s) add appropriate cap. tolerance letter note: for marking information, see page 63.

 59 how to order military type designation: established reliability = ccr75, ccr76, ccr77, ccr78, ccr79 non-established reliability = cc75, cc76, cc77, cc78, cc79 mil-c-20/axial leads mil part no. codes style: cc = identifies temperature compensating, ceramic dielectric, fixed capacitors. r  = identifies established reliability parts. 76  = numbers identify shape and dimension. temperature characteristic: 1/  not practically measurable. capacitance code: first two digits are the significant figures of capacitance. third digit indicates the additional number of zeros. for example, order 1,000 pf as 102. (for values below 10 pf, use ??in place of decimal point, e.g., 1r8 - 1.8pf). capacitance tolerance: c = ?.25 pf, d = ?.5 pf, f = ?%,  g = ?%, j = ?%, k = ?0% military failure rate: m = 1% per 1000 hours, p = 0.1% per 1000 hours, r = 0.01% per 1000 hours, s = 0.001% per 1000 hours. permissible capacitance change from capacitance at  +25? in ppm/? temp. characteristic cx ck cj ch cg +125? 1/ ?50 ppm/? ?20 ppm/? ?0 ppm/? ?0 ppm/? -55? 2/ 1/ +246.25 +116.25 +55.00 +27.50 -326.25 -166.25 -91.25 -53.75 size specifications dimensions: millimeters (inches) l 1.25 min. l.d. d part number example ccr76 cg 102 j r style temperature characteristic capacitance code capacitance tolerance military failure rate per mil spec case size  length diameter lead diameter mil-c-20 (l) (d) (l.d.) ccr75 4.07?25 2.29?25 .48?05  cc75 (.160?010) (.090?010) (.019?002) ccr76 6.35?25 2.29?25 .48?05 cc76 (.250?010) (.090?010) (.019?002) ccr77 9.91?25 3.56?25 .63?05 cc77 (.390?010) (.140?010) (.025?002) ccr78 12.7?51 6.35?38 .63?05 cc78 (.500?020) (.250?015) (.025?002) ccr79 17.53?51 8.89?51 .63?05 cc79 (.690?020) (.350?020) (.025?002) packaging requirements packaging: bulk ccr75/cc75, ccr76/cc76, ccr77/cc77,  100 pcs/bag ccr78/cc78, ccr79/cc79 50 pcs/bag tape & reel ccr75/cc75, ccr76/cc76 5000 pcs/reel ccr77/cc77 3000 pcs/reel ccr78/cc78 950 pcs/reel ccr79/cc79 650 pcs/reel

 60 mil-c-20/axial leads military part number identification cc75 thru cc79 and ccr75 thru ccr79 military type capacitance capacitance designation (pf) tolerance wvdc cc75-ccr75 ccr75cx1r0_ 1.0 c 200 ccr75cx1r1_ 1.1 c 200 ccr75cx1r2_ 1.2 c 200 ccr75cx1r3_ 1.3 c 200 ccr75cx1r5_ 1.5 c 200 ccr75cx1r6_ 1.6 c 200 ccr75cx1r8_ 1.8 c 200 ccr75cx2r0_ 2.0 c 200 ccr75ck2r2_ 2.2 c 200 ccr75ck2r4_ 2.4 c 200 ccr75ck2r7_ 2.7 c, d 200 ccr75ck3r0_ 3.0 c, d 200 ccr75ck3r3_ 3.3 c, d 200 ccr75ck3r6_ 3.6 c, d 200 ccr75ck3r9_ 3.9 c, d 200 ccr75cj4r3_ 4.3 c, d 200 ccr75cj4r7_ 4.7 c, d 200 ccr75cj5r1_ 5.1 c, d 200 ccr75cj5r6_ 5.6 c, d 200 ccr75cj6r2_ 6.2 c, d 200 ccr75cj6r8_ 6.8 c, d 200 ccr75cj7r5_ 7.5 c, d 200 ccr75ch8r2_ 8.2 c, d 200 ccr75ch9r1_ 9.1 c, d 200 ccr75ch100_ 10 g, j 200 ccr75ch110_ 11 g, j 200 ccr75ch120_ 12 g, j 200 ccr75ch130_ 13 g, j 200 ccr75ch150_ 15 g, j 200 ccr75ch160_ 16 g, j 200 ccr75ch180_ 18 g, j 200 ccr75cg200_ 20 f, g, j 200 ccr75cg220_ 22 f, g, j 200 ccr75cg240_ 24 f, g, j 200 ccr75cg270_ 27 f, g, j 200 ccr75cg300_ 30 f, g, j 200 military type capacitance capacitance designation (pf) tolerance wvdc cc75-ccr75 ccr75cg330_ 33 f, g, j 200 ccr75cg360_ 36 f, g, j 200 ccr75cg390_ 39 f, g, j 200 ccr75cg430_ 43 f, g, j 200 ccr75cg470_ 47 f, g, j 200 ccr75cg510_ 51 f, g, j 200 ccr75cg560_ 56 f, g, j 200 ccr75cg620_ 62 f, g, j 200 ccr75cg680_ 68 f, g, j 200 ccr75cg750_ 75 f, g, j 200 ccr75cg820_ 82 f, g, j 100 ccr75cg910_ 91 f, g, j 100 ccr75cg101_ 100 f, g, j 100 ccr75cg111_ 110 f, g, j 100 ccr75cg121_ 120 f, g, j 100 ccr75cg131_ 130 f, g, j 100 ccr75cg151 150 f, g, j 100 ccr75cg161_ 160 f, g, j 100 ccr75cg181_ 180 f, g, j 100 ccr75cg201_ 200 f, g, j 100 ccr75cg221_ 220 f, g, j 100 ccr75cg241_ 240 f, g, j 100 ccr75cg271_ 270 f, g, j 50 ccr75cg301_ 300 f, g, j 50 ccr75cg331_ 330 f, g, j 50 ccr75cg361_ 360 f, g, j 50 ccr75cg391_ 390 f, g, j 50 ccr75cg431_ 430 f, g, j 50 ccr75cg471_ 470 f, g, j 50 ccr75cg511_ 510 f, g, j 50 ccr75cg561_ 560 f, g, j 50 ccr75cg621_ 620 f, g, j 50 ccr75cg681_ 680 f, g, j 50 add appropriate failure rate level (m, p, r or s) add appropriate cap. tolerance letter add appropriate failure rate level (m, p, r or s) add appropriate cap. tolerance letter note: for marking information, see page 63.

 61 mil-c-20/axial leads military part number identification cc75 thru cc79 and ccr75 thru ccr79 military type capacitance capacitance designation (pf) tolerance wvdc cc76, ccr76 ccr76cg820_ 82 f, g, j 200 ccr76cg910_ 91 f, g, j 200 ccr76cg101_ 100 f, g, j 200 ccr76cg111_ 110 f, g, j 200 ccr76cg121_ 120 f, g, j 200 ccr76cg131_ 130 f, g, j 200 ccr76cg271_ 270 f, g, j 100 ccr76cg301_ 300 f, g, j 100 ccr76cg331_ 330 f, g, j 100 ccr76cg361_ 360 f, g, j 100 ccr76cg391_ 390 f, g, j 100 ccr76cg431_ 430 f, g, j 100 ccr76cg471_ 470 f, g, j 100 ccr76cg511_ 510 f, g, j 100 ccr76cg561_ 560 f, g, j 100 ccr76cg621_ 620 f, g, j 100 ccr76cg681_ 680 f, g, j 100 ccr76cg751_ 750 f, g, j 50 ccr76cg821_ 820 f, g, j 50 ccr76cg911_ 910 f, g, j 50 ccr76cg102_ 1,000 f, g, j 50 cc77, ccr77 ccr77cg151_ 150 f, g, j 200 ccr77cg161_ 160 f, g, j 200 ccr77cg181_ 180 f, g, j 200 ccr77cg201_ 200 f, g, j 200 ccr77cg221_ 220 f, g, j 200 ccr77cg241_ 240 f, g, j 200 ccr77cg271_ 270 f, g, j 200 ccr77cg301_ 300 f, g, j 200 ccr77cg331_ 330 f, g, j 200 ccr77cg361_ 360 f, g, j 200 ccr77cg391_ 390 f, g, j 200 ccr77cg431_ 430 f, g, j 200 ccr77cg471_ 470 f, g, j 200 ccr77cg511_ 510 f, g, j 200 ccr77cg561_ 560 f, g, j 200 ccr77cg621_ 620 f, g, j 200 ccr77cg681_ 680 f, g, j 200 ccr77cg751_ 750 f, g, j 100 ccr77cg821_ 820 f, g, j 100 ccr77cg911_ 910 f, g, j 100 ccr77cg102_ 1,000 f, g, j 100 ccr77cg112_ 1,100 f, g, j 100 ccr77cg122_ 1,200 f, g, j 100 ccr77cg132_ 1,300 f, g, j 100 ccr77cg152_ 1,500 f, g, j 100 ccr77cg162_ 1,600 f, g, j 100 ccr77cg182_ 1,800 f, g, j 100 ccr77cg202_ 2,000 f, g, j 100 ccr77cg222_ 2,200 f, g, j 100 ccr77cg242_ 2,400 f, g, j 50 ccr77cg272_ 2,700 f, g, j 50 military type capacitance capacitance designation (pf) tolerance wvdc cc77, ccr77 (cont) ccr77cg302_ 3,000 f, g, j 50 ccr77cg332_ 3,300 f, g, j 50 ccr77cg362_ 3,600 f, g, j 50 ccr77cg392_ 3,900 f, g, j 50 ccr77cg432_ 4,300 f, g, j 50 ccr77cg472_ 4,700 f, g, j 50 ccr77cg512_ 5,100 f, g, j, k 50 ccr77cg562_ 5,600 f, g, j, k 50 cc78, ccr78 ccr78cg821_ 820 f, g, j, k 200 ccr78cg102_ 1,000 f, g, j, k 200 ccr78cg122_ 1,200 f, g, j, k 200 ccr78cg152_ 1,500 f, g, j, k 200 ccr78cg182_ 1,800 f, g, j, k 200 ccr78cg222_ 2,200 f, g, j, k 200 ccr78cg272_ 2,700 f, g, j, k 200 ccr78cg332_ 3,300 f, g, j, k 200 ccr78cg392_ 3,900 f, g, j, k 100 ccr78cg472_ 4,700 f, g, j, k 100 ccr78cg562_ 5,600 f, g, j, k 100 ccr78cg682_ 6,800 f, g, j, k 100 ccr78cg822_ 8,200 f, g, j, k 100 ccr78cg103_ 10,000 f, g, j, k 100 ccr78cg123_ 12,000 f, g, j, k 100 ccr78cg153_ 15,000 f, g, j, k 50 ccr78cg183_ 18,000 f, g, j, k 50 ccr78cg223_ 22,000 f, g, j, k 50 ccr78cg273_ 27,000 f, g, j, k 50 cc79, ccr79 ccr79cg392_ 3,900 f, g, j, k 200 ccr79cg472_ 4,700 f, g, j, k 200 ccr79cg562_ 5,600 f, g, j, k 200 ccr79cg682_ 6,800 f, g, j, k 200 ccr79cg822_ 8,200 f, g, j, k 200 ccr79cg103_ 10,000 f, g, j, k 200 ccr79cg153_ 15,000 f, g, j, k 100 ccr79cg183_ 18,000 f, g, j, k 100 ccr79cg223_ 22,000 f, g, j, k 100 ccr79cg273_ 27,000 f, g, j, k 100 ccr79cg333_ 33,000 f, g, j, k 100 ccr79cg393_ 39,000 f, g, j, k 100 ccr79cg473_ 47,000 f, g, j, k 50 ccr79cg563_ 56,000 f, g, j, k 50 ccr79cg683_ 68,000 f, g, j, k 50 ccr79cg823_ 82,000 f, g, j, k 50 add appropriate failure rate level (m, p, r or s) add appropriate cap. tolerance letter add appropriate failure rate level (m, p, r or s) add appropriate cap. tolerance letter note: for marking information, see page 62. note: complete type designation will include the appropriate capacitance tolerance in the 11th digit. for cc styles, delete 3rd and 1 2th digits.

 62 mil-c-20 cc05 ch 100g front 9910 a0 4222 back cc05 & cc09 cc75, cc76 date code a=lot letter 0=1st digit of avx fscm # 4222=last four digits of           avx fscm # ccr0 5ch1 00gm front 9910 aj0 4222 back ccr05 & ccr09 date code a=lot letter j=j or jan brand 0=1st digit of avx fscm # 4222=last four digits of           avx fscm # cc06 cg 102f front 9910a 200v 04222 back cc06 date code & lot letter 200v=rated voltage 04222=avx fscm # ccr06 cg102 fm cg 103 g9 aavx characteristic capacitance value cap. tolerance & year code (9 for 1999) lot code & trademark cg 101 g99 10aaa characteristic capacitance value cap. tolerance & 2 digit year code  2 digit week, 2 digit lot code, a for avx front 9910a j200v 04222 back ccr06 cc07 jcg 103 gm9 aavx j brand (j) and characteristic (cg) capacitance value cap. tolerance (g) fr level (m), & year code (9 for 1999) lot code (a); and trademark (avx) j brand (j) and characteristic (cg) capacitance value cap. tolerance (g) fr level (m), & 2 digit year code  2 digit week, a for avx ccr07 cc08cg 392k avx 96095 200v  9910a trademark or manufacturer?s name source code (fscm) voltage, date code and lot symbol cc08 ccr08cg 392km  jan avx 96095 200v  9910a jan brand & trademark or manufacturer?s name source code (fscm) voltage, date code and lot symbol ccr08 date code & lot letter j=j or jan brand 200v=rated voltage 04222=avx fscm # ccr75, ccr76 jcg 101 gm99 10aaa cc77 cc77c g151f 04222 9910aa type designation fscm 4 digit date code, 2 digit lot code type designation j brand and fscm 4 digit date code, 2 digit lot code ccr77 ccr77c g151fm jo4222 9910aa type designation trademark or manufacturer?s name source code (fscm)  voltage 4 digit date code cc78, cc79 cc78cg 821k avx 04222 200v 9910aa type designation  tc capacitance tolerance, failure rate jan brand, a for avx fscm voltage 4 digit date code, 2 digit lot code ccr78, ccr79 ccr78 cg 821km jan a 04222 200v 9910aa radials axials marking

 63 part number codes voltage-temperature limits: termination: how to order military type designation: capacitors, fixed, ceramic dielectric, (temperature stable and general purpose), high reliability mil-c-123 lead capacitors symbol termination style c copper, solder coated (type c-4 or c-5 of mil-std-1276) w copper clad steel, solder coated, 60 micro inches minimum. rated voltage symbol volts, dc b 50 c 100 cap. tolerance symbol  c 0.25pf d 0.5 pf e1% j5% k 10% part number example m123 a 01 bx b 103 k c mil-spec number modification spec. slash sheet number characteristic temperature voltage capacitance code capacitance tolerance termination capacitance change with reference to 25? over temperature range -55? to +125? symbol without voltage with rated dc voltage bp 0  30 ppm/? 0  30 ppm/? bx +15, -15 percent +15, -25 percent rated voltage: capacitance tolerance: test description mil-c-123 mil-c-39014 mil-c-20 mil-c-55681 ndt 100% ultrasonic scan or no no no (non-destructive test) neutron-radiography pre-cap visual 100% no no no (pre-encapsulation visual examination) d.p.a. lot by lot?re-termination no no no (destructive physical analysis) lot by lot?inished product pre-cap terminal strength lot by lot no no no (pre-encapsulation pull test) life test lot by lot?000 hours no no no (lot by lot) low voltage lot by lot no no no humidity thermal shock lot by lot no no no 100 cycles cross reference mil-spec test requirements

 64 mil-c-123/radial leads mil-c-123/style cks05, -/01 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a01bpc4r7_c 4.7 c, d bp 100 m123a01bpc5r1_c 5.1 m123a01bpc5r6_c 5.6 m123a01bpc6r2_c 6.2 m123a01bpc6r8_c 6.8 m123a01bpc7r5_c 7.5 m123a01bpc8r2_c 8.2 m123a01bpc9r1_c 9.1 m123a01bpc100_c 10 c, j, k m123a01bpc110_c 11 m123a01bpc120_c 12 m123a01bpc130_c 13 m123a01bpc150_c 15 m123a01bpc160_c 16 m123a01bpc180_c 18 m123a01bpc200_c 20 m123a01bpc220_c 22 m123a01bpc240_c 24 m123a01bpc270_c 27 f, j, k m123a01bpc300_c 30 m123a01bpc330_c 33 m123a01bpc360_c 36 m123a01bpc390_c 39 m123a01bpc430_c 43 m123a01bpc470_c 47 m123a01bpc510_c 51 m123a01bpc560_c 56 m123a01bpc620_c 62 m123a01bpc680_c 68 m123a01bpc750_c 75 m123a01bpc820_c 82 m123a01bpc910_c 91 m123a01bpc101_c 100 m123a01bpc111_c 110 m123a01bpc121_c 120 m123a01bpc131_c 130 m123a01bpc151_c 150 m123a01bpc161_c 160 m123a01bpc181_c 180 m123a01bpc201_c 200 m123a01bpc221_c 220 m123a01bpc241_c 240 f, j, k bp 100 m123a01bpb271_c 270 f, j, k bp 50 m123a01bpb301_c 300 m123a01bpb331_c 330 m123a01bpb361_c 360 m123a01bpb391_c 390 m123a01bpb431_c 430 m123a01bpb471_c 470 m123a01bpb511_c 510 m123a01bpb561_c 560 m123a01bpb621_c 620 m123a01bpb681_c 680 m123a01bpb751_c 750 m123a01bpb821_c 820 m123a01bpb911_c 910 m123a01bpb102_c 1,000 m123a01bpb112_c 1,100 m123a01bpb122_c 1,200 m123a01bpb132_c 1,300 m123a01bpb152_c 1,500 m123a01bpb162_c 1,600 m123a01bpb182_c 1,800 m123a01bpb202_c 2,000 m123a01bpb222_c 2,200 m123a01bpb242_c 2,400 m123a01bpb272_c 2,700 f, j, k bp 50 m123a01bxc271kc 270 k bx 100 m123a01bxc331kc 330 m123a01bxc391kc 390 m123a01bxc471kc 470 m123a01bxc561kc 560 m123a01bxc681kc 680 m123a01bxc821kc 820 m123a01bxc102kc 1,000 m123a01bxc122kc 1,200 m123a01bxc152kc 1,500 m123a01bxc182kc 1,800 m123a01bxc222kc 2,200 m123a01bxc272kc 2,700 m123a01bxc332kc 3,300 m123a01bxc392kc 3,900 m123a01bxc472kc 4,700 k bx 100 m123a01bxb562kc 5,600 k bx 50 m123a01bxb682kc 6,800 m123a01bxb822kc 8,200 m123a01bxb103kc 10,000 k bx 50 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a02bpc271_c 270 f, j, k bp 100 m123a02bpc301_c 300 m123a02bpc331_c 330 m123a02bpc361_c 360 m123a02bpc391_c 390 m123a02bpc431_c 430 m123a02bpc471_c 470 m123a02bpc511_c 510 m123a02bpc561_c 560 m123a02bpc621_c 620 m123a02bpc681_c 680 m123a02bpc751_c 750 m123a02bpc821_c 820 m123a02bpc911_c 910 m123a02bpc102_c 1,000 m123a02bpc112_c 1,100 m123a02bpc122_c 1,200 m123a02bpc132_c 1,300 m123a02bpc152_c 1,500 m123a02bpc162_c 1,600 m123a02bpc182_c 1,800 m123a02bpc202_c 2,000 m123a02bpc222_c 2,200 m123a02bpc242_c 2,400 f, j, k bp 100 m123a02bpb272_c 2,700 f, j, k bp 50 m123a02bpb302_c 3,000 m123a02bpb332_c 3,300 m123a02bpb362_c 3,600 m123a02bpb392_c 3,900 m123a02bpb432_c 4,300 m123a02bpb472_c 4,700 f, j, k bp 50 m123a02bxc562kc 5,600 k bx 100 m123a02bxc682kc 6,800 m123a02bxc822kc 8,200 m123a02bxc103kc 10,000 m123a02bxc123kc 12,000 m123a02bxc153kc 15,000 m123a02bxc183kc 18,000 m123a02bxc223kc 22,000 m123a02bxc273kc 27,000 m123a02bxc333kc 33,000 m123a02bxc393kc 39,000 m123a02bxc473kc 47,000 m123a02bxc563kc 56,000 m123a02bxc683kc 68,000 m123a02bxc823kc 82,000 m123a02bxc104kc 100,000 k bx 100 m123a02bxb563kc 56,000 k bx 50 m123a02bxb683kc 68,000 m123a02bxb823kc 82,000 m123a02bxb104kc 100,000 m123a02bxb124kc 120,000 m123a02bxb154kc 150,000 m123a02bxb184kc 180,000 m123a02bxb224kc 220,000 m123a02bxb274kc 270,000 m123a02bxb334kc 330,000 m123a02bxb394kc 390,000 m123a02bxb474kc 470,000 k bx 50 c l c l c l 1.14 (.045) max. see note 4 4.83    0.254 (.190   0.010) 4.83    0.254 (.190   .010) 2.54    .381 (.100   .015) 7.37    0.254 (.290   0.010) .635    .051 (.025   .002) .635    .051 (.025   .002) 5.08    .381 (.200   .015) 5.08    .381 (.200   .015) 2.29    0.254 (.090   0.010) 2.29    0.254 (.090   0.010) 31.75 (1.25) min. 31.75 (1.25) min.    of leads within .381 (.015)    of case c l c l    of leads within .762 (.030)    of case 7.37 (.290) dimensions: millimeters (inches) mil-c-123/style cks06, -/02 cks05 cks06

 65 mil-c-123/axial leads capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a04bpc4r7_w 4.7 c, d bp 100 m123a04bpc5r1_w 5.1 m123a04bpc6r2_w 6.2 m123a04bpc6r8_w 6.8 m123a04bpc7r5_w 7.5 m123a04bpc8r2_w 8.2 m123a04bpc9r1_w 9.1 m123a04bpc100_w 10 c, j, k m123a04bpc110_w 11 m123a04bpc120_w 12 m123a04bpc130_w 13 m123a04bpc150_w 15 m123a04bpc160_w 16 m123a04bpc180_w 18 m123a04bpc200_w 20 m123a04bpc220_w 22 m123a04bpc240_w 24 m123a04bpc270_w 27 m123a04bpc300_w 30 m123a04bpc330_w 33 m123a04bpc360_w 36 m123a04bpc390_w 39 m123a04bpc430_w 43 m123a04bpc470_w 47 m123a04bpc510_w 51 m123a04bpc560_w 56 m123a04bpc620_w 62 m123a04bpc680_w 68 m123a04bpc750_w 75 m123a04bpc820_w 82 m123a04bpc910_w 91 m123a04bpc101_w 100 c, j, k bp 100 m123a04bpb111_w 110 f, j, k bp 50 m123a04bpb121_w 120 m123a04bpb131_w 130 m123a04bpb151_w 150 m123a04bpb161_w 160 m123a04bpb181_w 180 m123a04bpb201_w 200 m123a04bpb221_w 220 m123a04bpb241_w 240 m123a04bpb271_w 270 m123a04bpb301_w 300 m123a04bpb331_w 330 m123a04bpb361_w 360 m123a04bpb391_w 390 m123a04bpb431_w 430 m123a04bpb471_w 470 m123a04bpb511_w 510 m123a04bpb561_w 560 f, j, k bp 50 m123a04bxc101kw 100 k bx 100 m123a04bxc121kw 120 m123a04bxc151kw 150 m123a04bxc181kw 180 m123a04bxc221kw 220 m123a04bxc271kw 270 m123a04bxc331kw 330 m123a04bxc391kw 390 m123a04bxc471kw 470 m123a04bxc561kw 560 m123a04bxc681kw 680 m123a04bxc821kw 820 m123a04bxc102kw 1,000 k bx 100 m123a04bxb122kw 1,200 k bx 50 m123a04bxb152kw 1,500 m123a04bxb182kw 1,800 m123a04bxb222kw 2,200 m123a04bxb272kw 2,700 m123a04bxb332kw 3,300 m123a04bxb392kw 3,900 m123a04bxb472kw 4,700 k bx 50 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a05bpc111_w 110 f, j, k bp 100 m123a05bpc121_w 120 m123a05bpc131_w 130 m123a05bpc151_w 150 m123a05bpc161_w 160 m123a05bpc181_w 180 m123a05bpc201_w 200 m123a05bpc221_w 220 f, j, k bp 100 m123a05bpb241_w 240 f, j, k bp 50 m123a05bpb271_w 270 m123a05bpb301_w 300 m123a05bpb331_w 330 m123a05bpb361_w 360 m123a05bpb391_w 390 m123a05bpb431_w 430 m123a05bpb471_w 470 f, j, k bp 50 m123a05bxc122kw 1,200 k bx 100 m123a05bxc152kw 1,500 m123a05bxc182kw 1,800 m123a05bxc222kw 2,200 m123a05bxc272kw 2,700 m123a05bxc332kw 3,300 m123a05bxc392kw 3,900 m123a05bxc472kw 4,700 k bx 100 m123a05bxb562kw 5,600 k bx 50 m123a05bxb682kw 6,800 m123a05bxb822kw 8,200 m123a05bxb103kw 10,000 k bx 50 mil-c-123/style cks12, -/05 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a06bpc241_w 240 f, j, k bp 100 m123a06bpc271_w 270 m123a06bpc301_w 300 m123a06bpc331_w 330 m123a06bpc361_w 360 m123a06bpc391_w 390 m123a06bpc431_w 430 m123a06bpc471_w 470 m123a06bpc511_w 510 m123a06bpc561_w 560 m123a06bpc621_w 620 m123a06bpc681_w 680 m123a06bpc751_w 750 m123a06bpc821_w 820 m123a06bpc911_w 910 m123a06bpc102_w 1,000 f, j, k bp 100 m123a06bpb112_w 1,100 f, j, k bp 50 m123a06bpb122_w 1,200 m123a06bpb132_w 1,300 m123a06bpb152_w 1,500 m123a06bpb162_w 1,600 m123a06bpb182_w 1,800 m123a06bpb202_w 2,000 m123a06bpb222_w 2,200 m123a06bpb242_w 2,400 f, j, k bp 50 mil-c-123/style cks14, -/06 4.06 (.160) 31.75 (1.25) min. 2.29 (.090) .508    .051 (.020    .002) 6.35 (.250) 31.75 (1.25) min. 2.29 (.090) .508    .051 (.020    .002) mil-c-123/style cks11, -/04 390 1.250 min. 140 .020    .002 dimensions: millimeters (inches)

 66 mil-c-123/axial leads capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a07bpc112_w 1,100 f, j, k bp 100 m123a07bpc122_w 1,200 m123a07bpc132_w 1,300 m123a07bpc152_w 1,500 m123a07bpc162_w 1,600 m123a07bpc182_w 1,800 m123a07bpc202_w 2,000 m123a07bpc222_w 2,200 f, j, k bp 100 m123a07bpb242_w 2,400 f, j, k bp 50 m123a07bpb272_w 2,700 m123a07bpb302_w 3,000 m123a07bpb332_w 3,300 m123a07bpb362_w 3,600 m123a07bpb392_w 3,900 m123a07bpb432_w 4,300 m123a07bpb472_w 4,700 m123a07bpb512_w 5,100 m123a07bpb562_w 5,600 m123a07bpb622_w 6,200 m123a07bpb682_w 6,800 m123a07bpb752_w 7,500 m123a07bpb822_w 8,200 m123a07bpb912_w 9,100 m123a07bpb103_w 10,000 m123a07bpb113_w 11,000 m123a07bpb123_w 12,000 m123a07bpb133_w 13,000 m123a07bpb153_w 15,000 m123a07bpb163_w 16,000 m123a07bpb183_w 18,000 m123a07bpb203_w 20,000 m123a07bpb223_w 22,000 f, j, k bp 50 m123a07bxc123kw 12,000 k bx 100 m123a07bxc153kw 15,000 m123a07bxc183kw 18,000 m123a07bxc223kw 22,000 m123a07bxc273kw 27,000 m123a07bxc333kw 33,000 m123a07bxc393kw 39,000 m123a07bxc473kw 47,000 m123a07bxc563kw 56,000 m123a07bxc683kw 68,000 m123a07bxc823kw 82,000 m123a07bxc104kw 100,000 k bx 100 m123a07bxb124kw 120,000 k bx 50 m123a07bxb154kw 150,000 m123a07bxb184kw 180,000 k bx 50 mil-c-123/style cks15, -/07 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a08bpc242_w 2,400 f, j, k bp 100 m123a08bpc272_w 2,700 m123a08bpc302_w 3,000 m123a08bpc332_w 3,300 m123a08bpc362_w 3,600 m123a08bpc392_w 3,900 m123a08bpc432_w 4,300 m123a08bpc472_w 4,700 m123a08bpc512_w 5,100 m123a08bpc562_w 5,600 m123a08bpc622_w 6,200 m123a08bpc682_w 6,800 m123a08bpc822_w 8,200 m123a08bpc912_w 9,100 m123a08bpc103_w 10,000 f, j, k bp 100 m123a08bpb113_w 11,000 f, j, k bp 50 m123a08bpb123_w 12,000 m123a08bpb133_w 13,000 m123a08bpb153_w 15,000 m123a08bpb163_w 16,000 m123a08bpb183_w 18,000 m123a08bpb203_w 20,000 m123a08bpb223_w 22,000 f, j, k bp 50 m123a08bxc124kw 120,000 k bx 100 m123a08bxc154kw 150,000 m123a08bxc184kw 180,000 m123a08bxc224kw 220,000 m123a08bxc274kw 270,000 m123a08bxc334kw 330,000 m123a08bxc394kw 390,000 m123a08bxc474kw 470,000 k bx 100 m123a08bxb564kw 560,000 k bx 50 m123a08bxb684kw 680,000 m123a08bxb824kw 820,000 m123a08bxb105kw 1,000,000 k bx 50 mil-c-123/style cks16, -/08 500 1.250 min. 250 .025    .002 mil-c-123/style cks14, -/06  (continued) 690 1.250 min. 350 .025    .002 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a06bpb272_w 2,700 f, j, k bp 50 m123a06bpb302_w 3,000 m123a06bpb332_w 3,300 m123a06bpb362_w 3,600 m123a06bpb392_w 3,900 m123a06bpb432_w 4,300 m123a06bpb472_w 4,700 m123a06bpb512_w 5,100 m123a06bpb562_w 5,600 m123a06bpb622_w 6,200 m123a06bpb682_w 6,800 f, j, k bp 50 m123a06bxc562kw 5,600 k bx 100 m123a06bxc682kw 6,800 m123a06bxc822kw 8,200 m123a06bxc103kw 10,000 k bx 100 m123a06bxb123kw 12,000 k bx 50 m123a06bxb153kw 15,000 m123a06bxb183kw 18,000 m123a06bxb223kw 22,000 m123a06bxb273kw 27,000 m123a06bxb333kw 33,000 m123a06bxb393kw 39,000 m123a06bxb473kw 47,000 k bx 50

 67 mil-c-123/2 pin dip .325   .035 (see note 4) .012   .004 (see note 3) 60      20   typ. .010 max. .019    .004 .260    .020 .092  .006 see note 2 .128    .007 .148    .028 .175 max. .015 min. .058   .012 .090   .004 .325   .035 (see note 5) .012   .004 (see note 4) 60      20   typ. .010 max. .019    .004 .260    .020 .092  .006 see note 3 .155    .007 .148    .028 .195 max. .015 min. .058   .012 .090   .004 .325   .035 (see note 4) .012   .004 (see note 3) 60      20   typ. .010 max. .019    .004 .260    .020 .092  .006 see note 2 .283    .007 .148    .028 .320 max. .015 min. .058   .012 .090   .004 style cks24, -/18 style cks23, -/17 style cks22, -/16 notes: 1. dimensions are in inches. 2. leads shall be centered within ?005 (0.13mm). 3. the angle shall be 95 +10? -5? 4. the distance between the centers of the mounting holes will be .300 ?010 inch (7.62 ?.25mm). 5. nonconductive material shall not extend beyond .030 inch (0.76mm) from the edge of the capacitor body. notes: 1. dimensions are in inches. 2. metric equivalents are given for general information only. 3. leads shall be centered within +.005 (0.13mm). 4. the angle shall be 95 +10? -5? 5. the distance between the centers of the mounting holes will be .300 ?010 inch (7.62 ?.25mm). 6. nonconductive materials shall not extend beyond .030 inch (0.76mm) from the edge of the capacitor body. notes: 1. dimensions are in inches. 2. leads shall be centered within ?005 (0.13mm). 3. the angle shall be 95?10?-5 . 4. the distance between the centers  of the mounting holes will be .300 ?010 inch (7.62 ?.25mm). 5. nonconductive material shall not extend beyond .030 inch (0.76mm) from the edge of the capacitor body. capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a16bpd1r0dc 1.0 d bp 200 m123a16bpd1r2dc 1.2 m123a16bpd1r5dc 1.5 m123a16bpd1r8dc 1.8 m123a16bpd2r2dc 2.2 m123a16bpd2r7dc 2.7 m123a16bpd3r3dc 3.3 m123a16bpd3r9dc 3.9 m123a16bpd4r7dc 4.7 m123a16bpd5r6dc 5.6 m123a16bpd6r8dc 6.8 m123a16bpd8r2dc 8.2 m123a16bpd100_c 10 d, j, k m123a16bpd120_c 12 m123a16bpd150_c 15 m123a16bpd180_c 18 m123a16bpd220_c 22 m123a16bpd270_c 27 m123a16bpd330_c 33 m123a16bpd390_c 39 m123a16bpd470_c 47 m123a16bpd560_c 56 m123a16bpd680_c 68 f, j, k m123a16bpd820_c 82 m123a16bpd101_c 100 m123a16bpd121_c 120 m123a16bpd151_c 150 m123a16bpd181_c 180 m123a16bpd221_c 220 m123a16bpd271_c 270 m123a16bpd331_c 330 m123a16bpd391_c 390 m123a16bpd471_c 470 f, j, k bp 200 m123a16bpc561_c 560 f, j, k bp 100 m123a16bpc681_c 680 m123a16bpc821_c 820 m123a16bpc102_c 1000 m123a16bpc122_c 1200 m123a16bpc152_c 1500 m123a16bpc182_c 1800 m123a16bpc222_c 2200 f, j, k bp 100 m123a16bpb272_c 2700 f, j, k bp 50 m123a16bpb332_c 3300 m123a16bpb392_c 3900 m123a16bpb472_c 4700 f, j, k bp 50 m123a16bxd271kc 270 k bx 200 m123a16bxd331_c 330 k, m m123a16bxd391kc 390 k m123a16bxd471_c 470 k, m m123a16bxd561kc 560 k m123a16bxd681_c 680 k, m m123a16bxd821kc 820 k bx 200 m123a16bxc102_c 1000 k, m bx 100 m123a16bxc122kc 1200 k m123a16bxc152_c 1500 k, m m123a16bxc182kc 1800 k m123a16bxc222_c 2200 k, m bx 100 mil-c-123/ style cks22, -/16 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a16bxc272kc 2700 k bx 100 m123a16bxc332_c 3300 k, m m123a16bxc392kc 3900 k m123a16bxc472_c 4700 k, m m123a16bxc562kc 5600 k m123a16bxc682_c 6800 k, m m123a16bxc822kc 8200 k m123a16bxc103_c 10000 k, m bx 100 m123a16bxb123kc 12000 k bx 50 m123a16bxb153_c 15000 k, m m123a16bxb183kc 18000 k m123a16bxb223_c 22000 k, m m123a16bxb273kc 27000 k m123a16bxb333_c 33000 k, m m123a16bxb393kc 39000 k m123a16bxb473_c 47000 k, m m123a16bxb563kc 56000 k m123a16bxb683_c 68000 k, m m123a16bxb823kc 82000 k m123a16bxb104_c 100000 k, m bx 50 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a17bpd561_c 560 f, j, k bp 200 m123a17bpd681_c 680 m123a17bpd821_c 820 m123a17bpd102_c 1000 m123a17bpd122_c 1200 f, j, k bp 200 m123a17bpc272_c 2700 f, j, k bp 100 m123a17bpc332_c 3300 f, j, k bp 100 m123a17bpb472_c 4700 f, j, k bp 50 m123a17bpb562_c 5600 m123a17bpb682_c 6800 m123a17bpb822_c 8200 m123a17bpb103_c 10000 f, j, k bp 50 m123a17bxd102_c 1000 k, m bx 200 m123a17bxd122kc 1200 k m123a17bxd152_c 1500 k, m m123a17bxd182kc 1800 k m123a17bxd222_c 2200 k, m m123a17bxd272kc 2700 k m123a17bxd332_c 3300 k, m m123a17bxd392kc 3900 k m123a17bxd472_c 4700 k, m m123a17bxd562kc 5600 k m123a17bxd682_c 6800 k, m m123a17bxd822kc 8200 k m123a17bxd103_c 10000 k, m bx 200 m123a17bxc123kc 12000 k bx 100 m123a17bxc153_c 15000 k, m m123a17bxc183kc 18000 k m123a17bxc223_c 22000 k, m m123a17bxc273kc 27000 k bx 100 1 /the complete part number shall include a symbol to indicate capacitance tolerance, as applicable. mil-c-123/ style cks23, -/17 capacitance capacitance voltage- rated part number 1/ pf tolerance temperature voltage limits m123a17bxc333_c 33000 k, m bx 100 m123a17bxc393kc 39000 k m123a17bxc473_c 47000 k, m m123a17bxc563kc 56000 k m123a17bxc683_c 68000 k, m m123a17bxc823kc 82000 k m123a17bxc104_c 100000 k, m bx 100 m123a17bxb124kc 120000 k bx 50 m123a17bxb154_c 150000 k, m m123a17bxb184kc 180000 k m123a17bxb224_c 220000 k, m bx 50 capacitance capacitance rated part number 1/ pf tolerance voltage limits m123a18brc124kc 120000 k 100 m123a18brc154_c 150000 k, m 100 m123a18brb184kc 180000 k 50 m123a18brb224_c 220000 k, m m123a18brb274kc 270000 k m123a18brb334_c 330000 k, m m123a18brb394kc 390000 k m123a18brb474_c 470000 k, m 50 1 /the complete part number shall include a symbol to indicate capacitance tolerance, as applicable. mil-c-123/ style cks24, -/18 1 /the complete part number shall include a symbol to indicate  capacitance tolerance, as applicable.

 68 mil-c-123 m123a 02bpc 271fc jan 271 f 100 v 9910aa 12345 cap. value cap. tolerance and voltage date and 2 digit lot code fscm part number cks06, -/02 m123a 01bpc 4r7cc jan 9910aa 12345 date and 2 digit lot code fscm part number cks05, -/01 radials 123a 270f 9910 bujap spec. number and modification code cap. value and tolerance date code manufacturer?s trademark and tc code lot code and  j cks11, -/04 axials mfg. id cap. value and tol. top cks22, -/16; cks23 -/17; & cks24 -/18 2 pin dip a123271k date and lot code bottom jp9910bu j123a 05bpc 111cw 9910bu 12345 part number date and lot code fscm j cks12, -/05 m123a06 bpc241fw 241 f 100 v j 9910bu 12345 part number cap. tolerance voltage date and lot code fscm  j cks14, -/06 cap. value m123a07 bpc241fw 241 f 100 v j 9910bu 12345 part number cap. tolerance voltage date and lot code fscm  j cks15, -/07 cap. value m123a08 bpc241fw 241 f 100 v j 9910bu 12345 part number cap. tolerance voltage date and lot code fscm j cks16, -/08 cap. value marking mil-c-123 mil-c-39014 mil-c-20 mil-c-55681 avx catalog cks # m123/ - ckr # m39014/ - ccr # m20/ - cdr # m55681/ - cks05 /1 ckr05 /01 ccr05 /35 n/a n/a mr05 cks06 /2 ckr06 /02 ccr06 /36 n/a n/a mr06 cks11 /4 ckr11 /05 ccr75 /27 n/a n/a ma10 cks12 /5 ckr12 /05 ccr76 /28 n/a n/a ma20 cks14 /6 ckr14 /05 ccr77 /29 n/a n/a ma40 cks15 /7 ckr15 /05 ccr78 /30 n/a n/a ma50 cks16 /8 ckr16 /05 ccr79 /31 n/a n/a ma60 cks51 /10 n/a n/a n/a n/a cdr01 /1 0805 cks52 /11 n/a n/a n/a n/a n/a n/a 1210 cks53 /12 n/a n/a n/a n/a cdr03 /1 1808 cks54 /13 n/a n/a n/a n/a cdr06 /3 2225 cks22 /16 ckr22 /22 n/a n/a n/a n/a md01 cks23 /17 ckr23 /22 n/a n/a n/a n/a md02 cks24 /18 ckr24 /22 n/a n/a n/a n/a md03 military part number cross reference mil-c-123/

 69 skycap e cecc sr15 = d2 sr20 = d6 sr21 = d7 sr30 = d11 sr40 = d15 sr50 = d14 sr65 = d16  european detail specifications cecc 30-601 & 30-701 skycap, spinguards and ceralam capacitors are available to european cecc specifications covering three standard dielectric materials: 1b/c0g, 2c1/x7r and 2f4/y5v. to order use avx part number with the failure rate code of ??for cecc. spinguard ?cecc 1b/a 2c1/c 2f4/e bscecc 30 601 010 issue 1 bscecc 30 701 014 issue 1 bscecc 30 701 015 issue 1 50v 100v 200v 50v 100v 200v 50v 100v a/sa10 1r0-102 1r0-102 1r0-681 221-393 221-273 221-682 102-224 102-154 b/sa20 1r0-222 1r0-222 1r0-152 271-823 271-563 271-153 472-474 472-334 c/sa30 3r3-562 3r3-472 3r3-392 561-184 561-154 561-333 103-105 103-824 molded radial ?cecc 1b/a 2c1/c 2f4/e cecc 30 601 009 issue 1 cecc 30 701 007 issue 1 cecc 30 701 008 issue 1 50v 100v 200v 50v 100v 200v 50v 100v b/mr05 1r0-682 1r0-472 1r0-332 221-224 221-154 221-393 103-125 103-224 c/mr06 1r0-223 1r0-153 1r0-123 122-105 122-474 122-124 223-335 223-684 1b/a 2c1/c 2f4/e cecc 30 601 801 issue 2 cecc 30 701 801 issue 2 cecc 30 701 802 issue 1 50v 100v 200v 500v 50v 100v 200v 500v 50v 100v sr15 1r0-122 1r0-681 1r0-471  221-333 221-273 221-562  103-154 103-393 sr20 1r0-682 1r0-392 1r0-392 1r0-152 102-184 102-124 102-333 102-103 103-824 103-224 sr21 1r0-682 1r0-392 1r0-392 1r0-152 102-184 102-124 102-333 102-153 103-824 103-224 sr30 102-273 102-223 102-223 101-472 333-105 333-334 333-124 103-473 104-225 104-684 sr40 103-563 103-393 103-393  334-155 334-105 124-274  105-156 105-335 sr50 103-104 103-823 103-563  104-155 104-185 104-564  225-276 225-685 sr65 102-273 102-223 102-103 101-472 333-105 333-334 333-124 103-473 104-225 104-684

 s-mclc20m199-c contact: usa avx myrtle beach, sc corporate offices tel: 843-448-9411 fax: 843-448-1943 avx northwest, wa tel: 360-669-8746 fax: 360-699-8751 avx north central, in tel: 317-848-7153 fax: 317-844-9314 avx northeast, ma tel: 508-485-8114 fax: 508-485-8471 avx mid-pacific, ca tel: 408-436-5400 fax: 408-437-1500 avx southwest, az tel: 602-539-1496 fax: 602-539-1501 avx south central, tx tel: 972-669-1223 fax: 972-669-2090 avx southeast, nc tel: 919-878-6357 fax: 919-878-6462 avx canada tel: 905-564-8959 fax: 905-564-9728 europe avx limited, england european headquarters tel: ++44 (0)1252 770000 fax: ++44 (0)1252 770001 avx s.a., france tel: ++33 (1) 69.18.46.00 fax: ++33 (1) 69.28.73.87 avx gmbh, germany - avx tel: ++49 (0) 8131 9004-0 fax: ++49 (0) 8131 9004-44 avx gmbh, germany - elco tel: ++49 (0) 2741 2990 fax: ++49 (0) 2741 299133 avx srl, italy tel: ++39 (0)2 614571 fax: ++39 (0)2 614 2576 avx sro, czech republic tel: ++420 (0)467 558340 fax: ++420 (0)467 2844 asia-pacific avx/kyocera, singapore asia-pacific headquarters tel: (65) 258-2833 fax: (65) 350-4880 avx/kyocera, hong kong tel: (852) 2-363-3303 fax: (852) 2-765-8185 avx/kyocera, korea tel: (82) 2-785-6504 fax: (82) 2-784-5411 avx/kyocera, taiwan tel: (886) 2-2516-7010 fax: (886) 2-2506-9774 avx/kyocera, china tel: (86) 21-6249-0314-16 fax: (86) 21-6249-0313 avx/kyocera, malaysia tel: (60) 4-228-1190 fax: (60) 4-228-1196 elco, japan tel: 045-943-2906/7 fax: 045-943-2910 kyocera, japan tel: (81) 75-593-4518 fax: (81) 75-502-2705 a kyocera group company http://www.avxcorp.com
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