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		   kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 4 multilayer ceramic capacitors/axial  & radial leaded m ultilayer ceramic capacitors are available in a v ariety of physical sizes and configurations, including l eaded devices and surface mounted chips. leaded styles include molded and conformally coated parts with axial and radial leads. however, the basic capacitor element is similar for all styles. it is called a chip and consists of formulated dielectric materials which have been cast into thin layers, interspersed with metal electrodes alternately exposed on opposite e dges of the laminated structure. t he entire structure is f ired at high temperature to produce a monolithic b lock  w hich provides high capacitance values in a small physical volume. after firing, conductive terminations are applied to opposite ends of the chip to make contact with the exposed electrodes. termination materials and methods vary depending on the intended use. temperature characteristics ceramic dielectric materials can be formulated with a wide range of characteristics. the eia standard for ceramic dielectric capacitors (rs-198) divides ceramic dielectrics into the following classes: class i: temperature compensating capacitors, suitable for resonant circuit application or other appli- cations where high q and stability of capacitance char- acteristics are required. class i capacitors have predictable temperature coefficients and are not af fected by voltage, frequency or time. they are made from materials which are not ferro-electric, yielding superior stability but low volumetric ef ficiency . class i capacitors are the most stable type available, but have the lowest volumetric efficiency. class ii: stable capacitors, suitable for bypass or coupling applications or frequency discriminating circuits where q and stability of capacitance char- acteristics ar e not of major importance. class ii capacitors have temperature characteristics of  15% or less. they ar e made fr om materials which ar e ferro-electric, yielding higher volumetric efficiency but less stability. class ii capacitors are affected by temperatur e, voltage, frequency and time. class iii: general purpose capacitors, suitable for by-pass coupling or other applications in which dielectric losses, high insulation resistance and stability of capacitance characteristics are of little or no importance. class iii capacitors are similar to class ii capacitors except for temperature characteristics, which are greater than  15%. class iii capacitors have the highest vol umetric efficiency and poorest stability of any type. kemet leaded ceramic capacitors are offered in the three most popular temperature characteristics: c0g: class i, with a temperature coefficient of 0  30 ppm per degree c over an operating temperature range of - 55 to + 125c (also known as p0? x7r: class ii, with a maximum capacitance change of  15% over an operating temperature range of - 55  c to + 125 . z5u: class iii, with a maximum capacitance change of + 22% - 56% over an operating tem- peratur e range of + 10  c to + 85  c. specified electrical limits for these three temperature characteristics ar e shown in t able 1. specified electrical limits table i     c 0 g x 7 r z 5 u d i s s i p a t i o n f a c t o r : m e a s u r e d a t f o l l o w i n g c o n d i t i o n s . c 0 g C 1 k h z a n d 1 v r m s i f c a p a c i t a n c e > 1 0 0 0 p f 1 m h z a n d 1 v r m s i f c a p a c i t a n c e 1 0 0 0 p f x 7 r C 1 k h z a n d 1 v r m s * o r i f e x t e n d e d c a p r a n g e 0 . 5 v r m s z 5 u C 1 k h z a n d 0 . 5 v r m s 0 . 1 0 % 2 . 5 % ( 3 . 5 % @ 2 5 v ) 4 . 0 % d i e l e c t r i c s t e n g t h : 2 . 5 t i m e s r a t e d d c v o l t a g e . i n s u l a t i o n r e s i s t a n c e ( i r ) : a t r a t e d d c v o l t a g e , w h i c h e v e r o f t h e t w o i s s m a l l e r 1 , 0 0 0 m f o r 1 0 0 g 1 , 0 0 0 m f o r 1 0 0 g 1 , 0 0 0 m f o r 1 0 g t e m p e r a t u r e c h a r a c t e r i s t i c s : r a n g e ,  c c a p a c i t a n c e c h a n g e w i t h o u t d c v o l t a g e - 5 5 t o + 1 2 5 0  3 0 p p m /  c - 5 5 t o + 1 2 5  1 5 % + 1 0 t o + 8 5 + 2 2 % , - 5 6 % * m h z a n d 1 v r m s i f c a p a c i t a n c e 1 0 0 p f o n m i l i t a r y p r o d u c t . p a r a m e t e r t e m p e r a t u r e c h a r a c t e r i s t i c s p a s s s u b s e q u e n t i r t e s t

 electrical characteristics the fundamental electrical properties of multilayer c eramic capacitors are as follows: polarity: multilayer ceramic capacitors are not polar, a nd may be used with dc voltage applied in either direction. rated voltage: this term refers to the maximum con- tinuous dc working voltage permissible across the entire operating temperature range. multilayer ceramic capacitors are not extremely sensitive to voltage, and brief applications o f voltage above rated will not result in immediate failure. however, reliability will be reduced by exposure to sustained voltages above rated. capacitance: the standard unit of capacitance is the farad. for practical capacitors, it is usually expressed in microfarads (10 -6 farad), nanofarads (10 -9 farad), or picofarads (10 - 12 farad). standard measurement conditions are as follows: class i (up to 1,000 pf): 1mhz and 1.2 vrms maximum. class i (over 1,000 pf): 1khz and 1.2 vrms maximum. class ii: 1 khz and 1.0  0.2 vrms. class iii: 1 khz and 0.5  0.1 vrms. like all other practical capacitors, multilayer ceramic capacitors also have resistance and inductance. a simplified schematic for the equivalent cir cuit is shown in figure 1. other significant electrical characteristics resulting from these additional properties are as follows: impedance: since the parallel resistance (rp) is nor- mally very high, the total impedance of the capacitor is: the variation of a capacitors impedance with frequency determines its effectiveness in many applications. dissipation factor: dissipation factor (df) is a mea- s ure of the losses in a capacitor under ac application. it is the ratio of the equivalent series resistance to the capacitive reac- t ance , and is usually expressed in percent. it is usually mea- sured simultaneously with capacitance, and under the same conditions. the vector diagram in figure 2 illustrates the rela- tionship between df, esr, and impedance. the reciprocal of t he dissipation factor is called the ?or quality factor. for convenience, the ?actor is often used for very low values of dissipation factor. df is sometimes called the oss tangent or angent  d  as derived from this diagram. insulation resistance: insulation resistance (ir) is the dc resistance measured across the terminals of a capacitor, represented by the parallel resistance (rp) shown in figure 1. for a given dielectric type, electrode area increases with capacitance, r esulting in a decr ease in the insulation resis- tance. consequently, insulation resistance is usually specified as the c?ir x c) product, in terms of ohm-farads or megohm-micr ofarads. the insulation resistance for a specific capacitance value is determined by dividing this product by the capacitance. however, as the nominal capacitance values become small, the insulation resistance calculated from the rc product reaches values which are impractical. consequently, ir specifications usually include both a mini- mum rc product and a maximum limit on the ir calculated from that value. for example, a typical ir specification might read ,000 megohm--icrofarads or 100 gigohms, whichever is less. insulation resistance is the measure of a capacitor to resist the flow of dc leakage current. it is sometimes referred to as eakage resistance.the dc leakage current may be calculated by dividing the applied voltage by the insulation resistance (ohms law). dielectric withstanding voltage: dielectric withstand- ing voltage (dwv) is the peak voltage which a capacitor is designed to withstand for short periods of time without dam- age. all kemet multilayer ceramic capacitors will withstand a test voltage of 2.5 x the rated voltage for 60 seconds. kemet specification limits for these characteristics at standard measurement conditions are shown in table 1 on page 4. variations in these properties caused by changing conditions of temperature, voltage, frequency, and time are covered in the following sections.  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 5 application notes for multilayer ceramic capacitors a p p l i c a t i o n n o t e s   figure 1 c = capacitance l = inductance r s = equivalent series resistance (esr) r p = insulation resistance (ir) r p r s c l   z = where z = total impedance rs = equivalent series resistance x c = capacitive reactance  =   2  fc x l = inductive reactance = 2   fl 1 r s + (x c - x l ) 22   df  = esr x c x c 2 fc 1 = figure 2   o x c esr  

 application notes for multilayer  ceramic capacitors  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 6 table 1 e ia temperature characteristic codes for class i dielectrics significant figure multiplier applied tolerance of of temperature to temperature temperature c oefficient coefficient coefficient * ppm per letter multi- number ppm per letter degree c symbol plier symbol degree c symbol 0.0 c -1 0 ?0 g 0.3 b -10 1 ?0 h 0.9 a -100 2 ?20 j 1.0 m -1000 3 ?50 k 1.5 p -100000 4 ?00 l 2.2 r +1 5 ?000 m 3.3 s +10 6 ?500 n 4.7 t +100 7 7.5 u +1000 8 +10000 9 * these symetrical tolerances apply to a two-point measur ement of temperature coefficient: one at 25 and one at 85? some deviation is permitted at lower temperatures. for example, the ppm tolerance for c0g at -55 is +30 / --2 ppm. table 2 eia tempera ture characteristic codes for class ii & iii dielectrics low temperature high temperature maximum capacitance rating rating shift degree letter degree number letter celcius symbol celcius symbol percent symbol +10c z +45c 2 ?.0% a -30c y +65c 4 ?.5% b -55c x +85c 5 ?.2% c +105c 6  3.3% d +125c 7 ?.7% e +150c 8 ?.5% f +200c 9  10.0% p ?5.0% r ?2.0% s +2 2 / -33% t +22 / -56% u +22 / -82% v +10      +20      +30      +40      +50      +60      +70      +80    

 effect of temperature: both capacitance and dissipa- tion factor are affected by variations in temperature. the max- imum capacitance change with temperatur e is defined by the temperatur e characteristic. however , this only defines a ox bounded by the upper and lower operating temperatur es and the minimum and maximum capacitance values. within this ox?the variation with temperature depends upon the spe- cific dielectric formulation. typical curves for kemet capaci- tors are shown in figures 3, 4, and 5. these figures also include the typical change in dissipation factor for kemet capacitors. insulation r esistance decr eases with temperatur e. t ypically, the insulation resistance at maximum rated temper- atur e is 10% of the 25  c value. ef fect of v oltage: class i ceramic capacitors ar e not af fected by variations in applied ac or dc voltages. for class ii and iii ceramic capacitors, variations in voltage affect only the capacitance and dissipation factor . the application of dc voltage higher than 5 vdc reduces both the capacitance and dissipation factor. the application of ac voltages up to 10-20 v ac tends to increase both capacitance and dissipation factor. at higher ac voltages, both capacitance and dissipation factor begin to decrease. typical curves showing the effect of applied ac and dc voltage are shown in figure 6 for kemet x7r capacitors and figure 7 for kemet z5u capacitors. e ffect of frequency: f requency affects both capaci- tance and dissipation factor. typical curves for kemet multi- layer ceramic capacitors are shown in figures 8 and 9. t he variation of impedance with frequency is an impor- tant consideration in the application of multilayer ceramic capacitors. total impedance of the capacitor is the vector of the capacitive reactance, the inductive reactance, and the esr, as illustrated in figure 2. as frequency increases, the capacitive reactance decreases. however, the series inductance (l) shown in figure 1 produces inductive reactance, which increases with frequency. at some frequency, the impedance ceases to be capacitive and becomes inductive. this point, at the bottom of the v-shaped impedance versus frequency curves, is the self-resonant frequency. at the self-resonant fre- quency, the reactance is zero, and the impedance consists of the esr only . typical impedance versus frequency curves for kemet multilayer ceramic capacitors ar e shown in figur es 10, 11, and 12. these curves apply to kemet capacitors in chip form, with- out leads. lead configuration and lead length have a significant impact on the series inductance. the lead inductance is approximately 10nh/inch, which is large compared to the inductance of the chip. the effect of this additional inductance is a decr ease in the self-r esonant fr equency , and an increase in impedance in the inductive region above the self-resonant frequency. effect of time: the capacitance of class ii and iii dielectrics change with time as well as with temperatur e, volt - age and frequency. this change with time is known as ging. it is caused by gradual r ealignment of the crystalline structur e of the ceramic dielectric material as it is cooled below its curie temperature, which produces a loss of capacitance with time. the aging process is predictable and follows a logarithmic decay . typical aging rates for c0g, x7r, and z5u dielectrics  ar e as follows: c0g none x7r 2.0% per decade of time z5u 5.0% per decade of time typical aging curves for x7r and z5u dielectrics are shown in figure 13. the aging process is reversible. if the capacitor is heat- ed to a temperature above its curie point for some period of time, de-aging will occur and the capacitor will regain the capacitance lost during the aging process. the amount of de- aging depends on both the elevated temperatur e and the length of time at that temperature. exposure to 150 for one- half hour or 125 for two hours is usually sufficient to return the capacitor to its initial value. because the capacitance changes rapidly immediately after de-aging, capacitance measurements are usually delayed for at least 10 hours after the de-aging process, which is often referred to as the ast heat.?n addition, manufacturers utilize the aging rates to set factory test limits which will bring the capacitance within the specified tolerance at some futur e time, to allow for customer receipt and use. typically, the test limits ar e adjusted so that the capacitance will be within the specified tolerance after either 1,000 hours or 100 days, depending on the manufacturer and the product type.  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 7 a p p l i c a t i o n n o t e s application notes for multilayer  ceramic capacitors  

 application notes for multilayer  ceramic capacitors  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 8 power dissipation p ower dissipation has been empirically determined for t wo representative kemet series: c052 and c062. power dis- s ipation capability for various mounting configurations is shown in table 3. this table was extracted from engineering bulletin f-2013, which provides a more detailed treatment of this sub- ject. note that no significant difference was detected between the two sizes in spite of a 2 to 1 surface area ratio. due to the materials used in the construction of multilayer ceramic capac- itors, the power dissipation capability does not depend greatly o n the surface area of the capacitor body, but rather on how w ell heat is conducted out of the capacitor lead wires. consequently, this power dissipation capability is applicable to other leaded multilayer styles and sizes. table 3 power dissip ation capability (rise in celsius degrees per watt) p ower m ounting configuration dissipation o f c052 & c062 1.00" leadwir e s attached to binding post 90 celsius degr e es o f gr-1615 bridge (excellent heat sink) rise per watt ?0% 0.25" leadwir es attached to binding post 55 celsius degrees of gr-1615 bridge rise per watt ?0% capacitor mounted flush to 0.062" glass- 77 celsius degrees epoxy circuit board with small copper traces rise per watt ?0% capacitor mounted flush to 0.062" glass- 53 celsius degr ees epoxy circuit board with four square inches rise per watt ?0% of copper land ar ea as a heat sink as shown in table 3, the power dissipation capability of the capacitor is very sensitive to the details of its use environ- ment. the temperature rise due to power dissipation should not exceed 20  c. using that constraint, the maximum permissible power dissipation may be calculated from the data provided in table 3. it is often convenient to translate power dissipation capa- bility into a permissible ac voltage rating. assuming a sinu- soidal wave form, the rms ipple voltage?ay be calculated the data necessary to make this calculation is included in engineering bulletin f-2013. however , the following criteria must be observed: 1. the temperature rise due to power dissipation should be limited to 20  c. 2. the peak ac voltage plus the dc voltage must not exceed the maximum working voltage of the capacitor . pr ovided that these criteria ar e met, multilayer ceramic capacitors may be operated with ac voltage applied without n eed for dc bias. reliability a well constructed multilayer ceramic capacitor is e xtremely reliable and, for all practical purposes, has an infi- n ite life span when used within the maximum voltage and t emperature ratings. capacitor failure may be induced by sus- tained operation at voltages that exceed the rated dc voltage, voltage spikes or transients that exceed the dielectric with- standing voltage, sustained operation at temperatures above the maximum rated temperature, or the excessive tempera- ture rise due to power dissipation. failure rate is usually expressed in terms of percent per 1,000 hours or in fits (failure per billion hours). some kemet series are qualified under u.s. military established reliability specifications mil-prf-20, mil-prf-123, mil- prf-39014, and mil-prf-55681. failure rates as low as 0.001% per 1,000 hours are available for all capacitance / voltage ratings covered by these specifications. these spec- ifications and  accompanying qualified products list should be consulted for details. for series not covered by these military specifications, an internal testing program is maintained by kemet quality assurance. samples from each weeks production are sub- jected to a 2,000 hour accelerated life test at 2 x rated volt age and maximum rated temperature. based on the results of these tests, the average failure rate for all non-military series cover ed by this test program is currently 0.06% per 1,000 hours at maximum rated conditions. the failure rate would be much lower at typical use conditions. for example, using  mil- hdbk-217d this failure rate translates to 0.9 fits at 50% rated voltage and 50. current failure rate details for specific kemet multilay- er ceramic capacitor series ar e available on r equest. misapplica tion ceramic capacitors, like any other capacitors, may fail if they ar e misapplied. typical misapplications include expo- sure to excessive voltage, current or temperature. if the dielectric layer of the capacitor is damaged by misapplication the electrical energy of the circuit can be released as heat, which may damage the circuit board and other components as well. if potential for misapplication exists, it is recommended that precautions be taken to protect personnel and equipment during initial application of voltage. commonly used precau- tions include shielding of personnel and sensing for excessive power drain during board testing. storage and handling ceramic chip capacitors should be stored in normal working environments. while the chips themselves are quite r obust in other envir onments, solderability will be degraded by exposur e to high temperatures, high humidity, corrosive atmospheres, and long term storage. in addition, packaging materials will be degraded by high temperatur e C r eels may soften or warp, and tape peel force may increase. kemet recommends that maximum storage temperature not exceed 40? c, and maximum storage humidity not exceed 70% rela- tive humidity. in addition, temperature fluctuations should be minimized to avoid condensation on the parts, and atmos- pher es should be fr ee of chlorine and sulfur bearing com- pounds. for optimized solderability, chip stock should be used promptly, preferably within 1.5 years of receipt. fr om the following formula:     e = z x w h e r e e = r m s r i p p l e v o l t a g e ( v o l t s ) p = p o w e r d i s s i p a t i o n ( w a t t s ) z = i m p e d a n c e r = e s r p m a x r

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 9 a p p l i c a t i o n n o t e s application notes for multilayer  ceramic capacitors (hours)   i m p e d a n c e v s f r e q u e n c y i m p e d a n c e ( o h m s ) 110 1 0 0 1 , 0 0 0 0 . 0 0 1 0 . 0 1 1 1 0 1 0 0 0 . 1 0 . 1 f r e q u e n c y - m h z i m p e d a n c e v s f r e q u e n c y f o r c 0 g d i e l e c t r i c f i g u r e 1 0 . e f f e c t o f f r e q u e n c y - 0 . 1 0 + 0 . 2 - 0 . 2 + 0 . 1 0 . 1 0 0 . 2 0 0 . 0 f r e q u e n c y - h e r t z c a p a c i t a n c e & d f v s f r e q u e n c y - c 0 g f i g u r e 8 . % d f t y p i c a l a g i n g r a t e s f o r x 7 r & z 5 u f i g u r e 1 3 . 7 4 % 7 6 % 7 8 % 8 0 % 8 2 % 8 4 % 8 6 % 8 8 % 9 0 % 9 2 % 9 4 % 9 6 % 9 8 % 1 0 0 % c a p a c i t a n c e 110 1 0 0 1 0 0 0 1 0 k 1 0 0 k e f f e c t o f t i m e % d f - 1 0 - 5 + 5 - 1 5 0 5 . 0 1 0 . 0 0 . 0 2 . 5 7 . 5 f r e q u e n c y - h e r t z c a p a c i t a n c e & d f v s f r e q u e n c y - x 7 r & z 5 u f i g u r e 9 . . 0 1 m f . 0 0 1 m f % d c 1 0 01k 1 0 k 1 0 0 k1m 1 0 m 1 0 01k 1 0 k 1 0 0 k1m 1 0 m % d c % d c % d f z 5 u x 7 r % d f % d c i m p e d a n c e ( o h m s ) 110 1 0 0 1 , 0 0 0 0 . 0 0 1 0 . 0 1 1 1 0 1 0 0 0 . 1 0 . 1 f r e q u e n c y - m h z i m p e d a n c e v s f r e q u e n c y f o r z 5 u d i e l e c t r i c f i g u r e 1 2 . i m p e d a n c e ( o h m s ) 110 1 0 0 1 , 0 0 0 0 . 0 0 1 0 . 0 1 1 1 0 1 0 0 0 . 1 0 . 1 f r e q u e n c y - m h z i m p e d a n c e v s f r e q u e n c y f o r x 7 r d i e l e c t r i c f i g u r e 1 1 . 0 . 1 m f 1 . 0 m f 0 . 1 m f . 0 1 m f 1 . 0 m f   impedance vs. frequency l eaded ceramic c0g 0.01 0.1 1 10 100 0.1 1 1 0 100 1000 f requency - mhz i m p e d a n c e ( o h m s ) 0.01? 0 .001?   leaded x7r 0 .01 0.1 1 1 0 100 0.1 1 1 0 100 1000 frequency - mhz i m p e d a n c e ( o h m s ) 0 . 0 1  f 0 . 1  f i mpedance vs. frequency 1 . 0  f   impedance vs. frequency leaded z5u 0.01 0.1 1 10 100 0.1 1 1 0 100 1000 frequency - mhz i m p e d a n c e ( o h m s ) 0 . 1  f 1 . 0  f   impedance vs frequency for c0g dielectric figure 10. impedance vs frequency for z5u dielectric figure 12. impedance vs frequency for x7r dielectric figure 11.   impedance vs frequency for c0g dielectric figure 10. impedance vs frequency for z5u dielectric figure 12. impedance vs frequency for x7r dielectric figure 11.   impedance vs frequency for c0g dielectric figure 10. impedance vs frequency for z5u dielectric figure 12. impedance vs frequency for x7r dielectric figure 11.              	
 
   
  
   
  
     	 	
 	
 	
 	
 	
   impedance vs frequency for c0g dielectric figure 10. impedance vs frequency for z5u dielectric figure 12. impedance vs frequency for x7r dielectric figure 11.   i mpedance vs frequency for c0g dielectric f igure 10. impedance vs frequency for z5u dielectric figure 12. impedance vs frequency for x7r dielectric figure 11.   i mpedance vs frequency f or c0g dielectric f igure 10. impedance vs frequency for z5u dielectric figure 12. impedance vs frequency for x7r dielectric figure 11.

 ? kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 10 ceramic conformally coated /axial aximax     general  s p ecifications    w o rk i n g voltage:   axia l (wv d c ) c0g   5 0 , 100 , 200       x7r     25,  5 0 , 100, 200 , 250    z5u     50, 100    radia l (wv d c ) c0g   5 0 , 100 , 200 , 5 0 0, 1k , 1.5k, 2k, 2.5k, 3k   x7r     25,  5 0 , 100, 200 , 250, 500, 1k , 1.5k, 2k, 2.5k, 3k    z5u     50, 100    temperature char a c teristics:    c0g 0  3 0 ppm   /    f rom -55c to +125c (1)    x7r  15%   f rom -55c to +125c    z5u + 22%, -56%   f rom +10c to +85c    capacitance   t oleran c e : c0g 0.5p f , 1%, 2%, 5%, 10%, 20%    x7r 10%,  2 0 %, +80% / -20%    z5u  20%, 80% / -20%     c o n struct i o n : e p o xy encaps u l ated C m e e ts flame test re q u i rements   of ul  s t andard  9 4 v-0.    high-tem p e rature sol d e r C meets eia rs-198, meth o d 302,    condition b (260c for  1 0 seconds)    lead material:    s t andard:  100% matte tin ( s n ) with nickel (ni) underplate    and steel core ( t a  d e signat i o n ) . alternative 1:  60% tin (sn)/40% lead  ( p b)   f inish with cop p e r-   cl a d steel core ( h a  d e signation ) . alternative 2:  60% tin (sn)/40% lead  ( p b)   f inish with 1 0 0 % c o p per core (ava i l able with h a  termination code with c-s p e c)    s o l dera b i l i ty:    eia rs-198, method 301 , s o l der temperature: 2 3 0  5c.    dwe l l time in s o l der = 7   seconds . termina l strength:    eia rs-198, method 303 , c o n ditio n a (2.2kg)    electrica l capacitance @ 25c:    w i thin specifie d tolerance an d fol l o wi n g tes t c o n ditions.    c0g C  > 10 0 0 p f with 1.0 vrms @ 1 khz    1000pf with 1.0 vrms @ 1 mhz    x7r Cwith 1.0 vrms @ 1 khz (referee time: 1,000 hou r s ) z5u C with 1.0 vrms @ 1 khz    dissipatio n f a c tor @25:   same tes t conditions as ca p a citance.   c0g C0.10% maximum    x7r C 2.5% maximum (3.5% for 25 v ) z5u C 4.0% maximum    i n s u l at i o n resistance @25c:    eia rs-198, method 104 , c o n ditio n a 500v test @ 500v   x7r C  1 0 0 g or 1000 m C f , whic h e ver   is less.      500v test @ rated volta g e , >500v test @ 500 v z5u C  1 0 g or 10 0 0 m C f , whichever is less.    diel e c tric  w i thstand i n g voltage:   eia rs-198, method 103    250 v test @ 250% o f rated voltage for 5 seco n d s with cu r r ent limited to 50m a . 500 v test @ 150% of rated voltage   f or 5 seco n d s with cu r r ent limited to 50ma.     1000 v test @ 120% of rated voltage   f or 5 seconds    with cu r r ent limited to 50m a . environmental   v i b rat i o n:      w ith cu r r ent limited to 50m a . environmental   v i b rat i o n:    eia rs-198, method 304 , c o n ditio n d (10-2000hz; 20g)   s h o ck:    eia rs-198, method 305 , c o n ditio n i (100g)    l i fe   t es t : eia rs-198, method 201 , c o n ditio n d.    500v    c0g Crated voltage @ +125c    x7r Crat e d voltage @ +125c    post test limits @ 25c are:    capacitance change:   c0g ( 2 0 0 v) C3% or 0.25p f , whic h e ver is greate r . c0g ( 5 0 0 v) C 3% or 0.50p f , whic h e ver is greate r . x7r C 20% of initial value (2)     z5u C  30% of initial value (2)     dissipatio n f a c tor:   c0g C 0.10% maximum    x7r C 2.5% maximum (3.5% for 25 v ) z5u C 4.0% maximum    i n s u l at i o n resistance:   c0g C 10 g or 1 0 0 m C f , whichever is less.     >1kv tested @ 500 v . x7r C10 g or  1 0 0 m C f , whichever is less.    >1kv tested @ 500 v . z5u C 1 g or 1 0 0 m C f , whichever is less.    moisture resistan c e : eia rs-198, method 204 , c o n ditio n a (10 cycles   wit h o u t a p p l ied v o l tage).    post test limits @ 25c are:    capacitance change:   c0g ( 2 0 0 v) C 3% o r 0.25pf, whic h e ver is greate r . c0g ( 5 0 0 v) C 3% or  0.50pf , whichever is gr e a te r . x7r C 20% of initial value (2)     z5u C  30% of initial value (2)     dissipatio n f a c tor:   c0g C 0.10% maximum    x7r C 2.5% maximum (3.5% for 25 v ) z5u C 4.0% maximum    i n s u l at i o n resistance:   c0g C 10 g or 100 m C fwhic h e ver is le s s . 500v test @ rated volta g e , >500v test @ 500 v . x7r C10 g or  1 0 0 m C f , whichever is le s s . 500v test @ rated volta g e , >500v test @ 500 v . z5u C 1k m or 100 m C f , whic h e ver is less.    t h erma l s h o ck:    eia rs-1 9 8 , meth o d 202, con d i tion b (c0g & x7r:   - 5 5  to 1 2 5  ) ; co n d it i o n a (z5u: -55 to  8 5 )    (1) + 5 3 ppm - 3 0 ppm /  c f rom + 2 5    t o - 5 5  , + 6 0 ppm  b e low  1 0 p f.  (2) x7r  a n d z5u dielectri c s exhibi t agi n g c h a racteristics ; t h e refore , it is highly  reco m m e n d e d t h a t capacitors  b e d e a g e d for 2  h o u rs a t 1 5 0   a n d stabilized  a t r o o m t em p e rature for  4 8 hours  b e fore c a p a citance m e a surem e n ts are ma d e .

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 22 ceramic conformally coated/radial high voltage old max dimensions - inches (millimeters) for packaging information, see pages 47, and 48.  marking information k6d 102k k6dr 103k k6g 102k 1000v 0814 kemet series capacitance, tolerance voltage capacitance, tolerance dielectric voltage series kemet capacitance, t olerance voltage series kemet rated voltage date code c617 & c62x c63x c64x, c65x, c66x front view back v iew capacitor outline drawing ordering information c 622 c 102 m d r 5 t a ceramic case size see table above specification c C standard capacitance picofarad code expressed in picofarads (pf). first two digits represent significant figures. third digit specifies number of zeros. use 9 for 1.0 thru 9.9 pf. example 2.2pf = 229 capacitance tolerance c0g:  c C ?.25pf; d ?C.50pf; j ??C; k C ?0%; m ?C0% x7r: k C ?0%; m ?C0%; p C0, --00%; z C -20,+80% rated voltage (dc) c C 500 g C2000 d C 1000 z C2500 f C 1500 h C3000 failure rate a C not  applicable lead material t C 100%  t in (sn) - rohs) h C 60/40 tin (sn)/lead (pb) internal construction 5 C multilayer dielectric eia designation g C c0g (np0) - ultra stable r C x7r - stable   c 6 1 7 . 2 5 0 ( 6 . 3 5 ) . 2 2 0 ( 5 . 5 9 ) . 2 0 0 ( 5 . 0 8 ) . 1 7 0 ( 4 . 3 2 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 2 2 / 3 . 3 2 0 ( 8 . 1 3 ) . 2 8 0 ( 7 . 1 1 ) . 2 5 0 ( 6 . 3 5 ) . 2 2 0 ( 5 . 5 9 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 2 7 / 8 . 3 7 0 ( 9 . 4 0 ) . 3 0 0 ( 7 . 6 2 ) . 2 5 0 ( 6 . 3 5 ) . 2 7 5 ( 6 . 9 8 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 3 0 / 1 . 4 5 0 ( 1 1 . 4 0 ) . 2 2 0 ( 5 . 5 9 ) . 2 0 0 ( 5 . 0 8 ) . 3 0 0 ( 7 . 6 2 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 3 7 / 8 . 4 7 0 ( 1 1 . 9 0 ) . 4 0 0 ( 1 0 . 2 0 ) . 2 7 0 ( 6 . 8 9 ) . 3 7 5 ( 9 . 5 2 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 4 0 / 1 . 5 5 0 ( 1 4 . 0 0 ) . 2 8 0 ( 7 . 1 1 ) . 2 5 0 ( 6 . 3 5 ) . 4 0 0 ( 1 0 . 1 6 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 4 2 / 3 . 5 0 0 ( 1 2 . 7 0 ) . 5 6 0 ( 1 4 . 2 2 ) . 2 0 0 ( 5 . 0 8 ) . 4 0 0 ( 1 0 . 1 6 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 4 7 / 8 . 5 7 0 ( 1 4 . 5 0 ) . 5 0 0 ( 1 2 . 7 0 ) . 2 7 0 ( 6 . 8 9 ) . 4 7 5 ( 1 2 . 0 6 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 5 7 / 8 . 6 7 0 ( 1 7 . 0 2 ) . 6 0 0 ( 1 5 . 2 4 ) . 2 7 0 ( 6 . 8 9 ) . 5 7 5 ( 1 4 . 6 0 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) c 6 6 7 / 8 . 7 7 0 ( 1 9 . 5 6 ) . 7 2 0 ( 1 8 . 2 9 ) . 2 7 0 ( 6 . 8 9 ) . 6 7 5 ( 1 7 . 1 4 ) . 0 2 5 ( 0 . 6 4 ) . 2 7 6 ( 7 . 0 0 ) l l m i n i m u m s ( n o m i n a l ) l e a d s p a c i n g  . 0 3 0 ( . 7 6 2 ) l d ( n o m i n a l ) + . 0 0 4 ( . 1 0 ) - . 0 0 1 ( . 0 2 5 ) c a s e s i z e l m a x h m a x t m a x            

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 23 ratings & part number reference c0g/np0 h i g h v o l t a g e g o l d m a x ceramic conformally coated/radial h igh voltage old max note: c6xx series ar e commer cial parts that meet special lead spacing r equir ements per mil-prf-49467. gr oup a inspection per mil-prf-49467 is available upon r equest. for packaging information, see pages 47 and 48.   5 0 01k 1 . 5 k 2k 3k 5 0 01k 1 . 5 k 2k 3k 5 0 01k 1 . 5 k 2k 3k 5 0 01k 1 . 5 k2k 2 . 5 k3k 5 0 01k 1 . 5 k2k 2 . 5 k 3 k 1 . 0 p f 1 0 9 c , d 1 . 5 1 5 9 c , d 2 . 2 2 2 9 c , d 2 . 7 2 7 9 c , d 3 . 3 3 3 9 c , d 3 . 9 c , d 4 . 7 4 7 9 c , d 5 . 6 5 6 9 c , d 6 . 8 c , d 8 . 2 c , d 1 0 1 0 0 j , k , m 1 2 1 2 0 j , k , m 1 5 1 5 0 j , k , m 1 8 1 8 0 j , k , m 22 2 2 0 j , k , m 27 2 7 0 j , k , m 3 3 3 3 0 j , k , m 39 3 9 0 j , k , m 47 4 7 0 j , k , m 5 6 5 6 0 j , k , m 6 8 6 8 0 j , k , m 82 8 2 0 j , k , m 1 0 0 1 0 1 j , k , m 1 2 0 1 2 1 j , k , m 1 5 0 1 5 1 j , k , m 1 8 0 1 8 1 j , k , m 2 2 0 2 2 1 j , k , m 2 7 0 2 7 1 j , k , m 3 3 0 3 3 1 j , k , m 3 9 0 3 9 1 j , k , m 4 7 0 4 7 1 j , k , m 5 6 0 5 6 1 j , k , m 6 8 1 j , k , m 8 2 0 8 2 1 j , k , m 1 0 0 0 1 0 2 j , k , m 1 2 0 0 1 2 2 j , k , m 1 5 0 0 1 5 2 j , k , m 1 8 0 0 1 8 2 j , k , m 2 2 0 0 2 2 2 j , k , m 2 7 0 0 2 7 2 j , k , m 3 3 0 0 3 3 2 j , k , m 3 9 0 0 3 9 2 j , k , m 4 7 0 0 4 7 2 j , k , m 5 6 0 0 5 6 2 j , k , m 6 8 0 0 6 8 2 j , k , m 8 2 0 0 8 2 2 j , k , m . 0 1 0 u f 1 0 3 j , k , m . 0 1 2 1 2 3 j , k , m . 0 1 5 1 5 3 j , k , m . 0 1 8 1 8 3 j , k , m . 0 2 2 2 2 3 j , k , m . 0 2 7 2 7 3 j , k , m . 0 3 3 3 3 3 j , k , m . 0 3 9 3 9 3 j , k , m . 0 4 7 4 7 3 j , k , m . 0 5 6 5 6 3 j , k , m . 0 6 8 6 8 3 j , k , m . 0 8 2 8 2 3 j , k , m . 1 0 1 0 4 j , k , m c d v wc d v w c 6 1 7 ) 3 , 2 = x () 8 , 7 = x ( c 6 2 x c 6 2 x c a p c o d e c a p c d v w c d v wc d v w x 3 6 cx 3 6 c ( x = 0 , 1 ) ( x = 7 , 8 ) s t y l e c a p t o l g o l d m a x h v c 6 x x s e r i e s s p e c i a l l e a d s p a c i n g p e r m 4 9 4 6 7 - c 0 g 6 8 0 3 9 9 6 8 9 8 2 9

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 24 ceramic conformally coated/radial h igh voltage old max ratings & part number reference - c0g/np0 note: c6xx series ar e commer cial parts that meet special lead spacing r equir ements per mil-prf-49467. gr oup a inspection per mil-prf-49467 is available upon r equest. for packaging information, see pages 47 and 48.     5 0 0 1k 2k 3k 5 0 0 1k 2k 3k 5 0 0 1k 2k 3k 5 0 0 1k 2k 3k 5 0 01k 2k 3 k 1 . 0 p f 1 0 9 j , k , m 1 . 5 1 5 9 j , k , m 2 . 2 2 2 9 j , k , m 2 . 7 2 7 9 j , k , m 3 . 3 3 3 9 j , k , m 3 . 9 j , k , m 4 . 7 4 7 9 j , k , m 5 . 6 5 6 9 j , k , m 6 . 8 j , k , m 8 . 2 j , k , m 1 0 1 0 0 j , k , m 1 2 1 2 0 j , k , m 1 5 1 5 0 j , k , m 1 8 1 8 0 j , k , m 2 2 2 2 0 j , k , m 27 2 7 0 j , k , m 3 3 3 3 0 j , k , m 39 3 9 0 j , k , m 47 4 7 0 j , k , m 5 6 5 6 0 j , k , m 6 8 6 8 0 j , k , m 82 8 2 0 j , k , m 1 0 0 1 0 1 j , k , m 1 2 0 1 2 1 j , k , m 1 5 0 1 5 1 j , k , m 1 8 0 1 8 1 j , k , m 2 2 0 2 2 1 j , k , m 2 7 0 2 7 1 j , k , m 3 3 0 3 3 1 j , k , m 3 9 0 3 9 1 j , k , m 4 7 0 4 7 1 j , k , m 5 6 0 5 6 1 j , k , m 6 8 1 j , k , m 8 2 0 8 2 1 j , k , m 1 0 0 0 1 0 2 j , k , m 1 2 0 0 1 2 2 j , k , m 1 5 0 0 1 5 2 j , k , m 1 8 0 0 1 8 2 j , k , m 2 2 0 0 2 2 2 j , k , m 2 7 0 0 2 7 2 j , k , m 3 3 0 0 3 3 2 j , k , m 3 9 0 0 3 9 2 j , k , m 4 7 0 0 4 7 2 j , k , m 5 6 0 0 5 6 2 j , k , m 6 8 0 0 6 8 2 j , k , m 8 2 0 0 8 2 2 j , k , m . 0 1 0 u f 1 0 3 j , k , m . 0 1 2 1 2 3 j , k , m . 0 1 5 1 5 3 j , k , m . 0 1 8 1 8 3 j , k , m . 0 2 2 2 2 3 j , k , m . 0 2 7 2 7 3 j , k , m . 0 3 3 3 3 3 j , k , m . 0 3 9 3 9 3 j , k , m . 0 4 7 4 7 3 j , k , m . 0 5 6 5 6 3 j , k , m . 0 6 8 6 8 3 j , k , m . 0 8 2 8 2 3 j , k , m . 1 0 1 0 4 j , k , m w v d c c a p c a p c o d e c d v wc d v wc d v wc d v w c 6 4 x ( x = 0 , 1 ) c 6 6 x ( x = 2 , 3 ) ( x = 7 , 8 ) ( x = 7 , 8 ) c a p t o l s t y l e g o l d m a x h v c 6 x x s e r i e s s p e c i a l l e a d s p a c i n g p e r m 4 9 4 6 7 - c 0 g c o n t . ( x = 7 , 8 ) x 4 6 cx 5 6 c x 4 6 c 6 8 0 3 9 9 6 8 9 8 2 9

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 25 ratings & part number reference - x7r h i g h v o l t a g e g o l d m a x ceramic conformally coated/radial h igh voltage old max note: c6xx series ar e commercial parts that meet special lead spacing requirements per mil-prf-49467. group a inspection per mil-prf-49467 is available upon request. for packaging information, see pages 47 and 48.   5 0 01k 1 . 5 k2k 5 0 01k 1 . 5 k2k 3k 5 0 01k 1 . 5 k2k 3k 5 0 01k 1 . 5 k2k 2 . 5 k3k 5 0 01k 1 . 5 k2k 2 . 5 k 3 k 1 0 p f 1 0 0 k , m , p , z 1 2 1 2 0 k , m , p , z 15 1 5 0 k , m , p , z 1 8 1 8 0 k , m , p , z 2 2 2 2 0 k , m , p , z k , m , p , z 3 3 3 3 0 k , m , p , z 3 9 3 9 0 k , m , p , z 4 7 4 7 0 k , m , p , z 5 6 5 6 0 k , m , p , z 6 8 6 8 0 k , m , p , z 82 8 2 0 k , m , p , z 1 0 0 1 0 1 k , m , p , z 1 2 0 1 2 1 k , m , p , z 1 5 0 1 5 1 k , m , p , z 1 8 0 1 8 1 k , m , p , z 2 2 0 2 2 1 k , m , p , z 2 7 0 2 7 1 k , m , p , z 3 3 0 3 3 1 k , m , p , z 3 9 0 3 9 1 k , m , p , z 4 7 0 4 7 1 k , m , p , z 5 6 0 5 6 1 k , m , p , z 6 8 0 6 8 1 k , m , p , z 8 2 0 8 2 1 k , m , p , z 1 0 0 0 1 0 2 k , m , p , z 1 2 0 0 1 2 2 k , m , p , z 1 5 0 0 1 5 2 k , m , p , z 1 8 0 0 1 8 2 k , m , p , z 2 2 0 0 2 2 2 k , m , p , z 2 7 0 0 2 7 2 k , m , p , z 3 3 0 0 3 3 2 k , m , p , z 3 9 0 0 3 9 2 k , m , p , z 4 7 0 0 4 7 2 k , m , p , z 5 6 0 0 5 6 2 k , m , p , z 6 8 0 0 6 8 2 k , m , p , z 8 2 0 0 8 2 2 k , m , p , z . 0 1 0 u f 1 0 3 k , m , p , z . 0 1 2 1 2 3 k , m , p , z . 0 1 5 1 5 3 k , m , p , z . 0 1 8 1 8 3 k , m , p , z . 0 2 2 2 2 3 k , m , p , z . 0 2 7 2 7 3 k , m , p , z . 0 3 3 3 3 3 k , m , p , z . 0 3 9 3 9 3 k , m , p , z . 0 4 7 4 7 3 k , m , p , z . 0 5 6 5 6 3 k , m , p , z . 0 6 8 6 8 3 k , m , p , z . 0 8 2 8 2 3 k , m , p , z . 1 0 1 0 4 k , m , p , z . 1 2 1 2 4 k , m , p , z . 1 5 1 5 4 k , m , p , z . 1 8 1 8 4 k , m , p , z . 2 2 2 2 4 k , m , p , z . 2 7 2 7 4 k , m , p , z . 3 3 3 3 4 k , m , p , z . 3 9 3 9 4 k , m , p , z . 4 7 4 7 4 k , m , p , z . 5 6 5 6 4 k , m , p , z . 6 8 6 8 4 k , m , p , z . 8 2 8 2 4 k , m , p , z 1 . 0 1 0 5 k , m , p , z 1 . 2 1 2 5 k , m , p , z 1 . 5 1 5 5 k , m , p , z 1 . 8 1 8 5 k , m , p , z 2 . 2 2 2 5 k , m , p , z 2 . 7 2 7 5 k , m , p , z c 6 3 x c a p c a p c o d e c d v wc d v wc d v w x 3 6 c x 2 6 c c 6 2 x w v d c ( x = 7 , 8 ) ( x = 0 , 1 ) w v d c s t y l e c a p t o l ( x = 2 , 3 ) g o l d m a x h v c 6 x x s e r i e s s p e c i a l l e a d s p a c i n g p e r m 4 9 4 6 7 - x 7 r c 6 1 7 ( x = 7 , 8 ) 2 7 0 2 7

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 26 ceramic conformally coated/radial h igh voltage old max ratings & part number reference - x7r note: c6xx series are commercial parts that meet special lead spacing requirements per mil-prf-49467. group a inspection per mil-prf-49467 is available upon request. for packaging information, see pages 47 and 48.     5 0 0 1k 2k 3k 5 0 0 1k 2k 3k 5 0 0 1k 2k 3k 5 0 0 1k 2k 3k 5 0 0 1k 2k 3 k 1 0 p f 1 0 0 k , m , p , z 1 2 1 2 0 k , m , p , z 15 1 5 0 k , m , p , z 1 8 1 8 0 k , m , p , z 2 2 2 2 0 k , m , p , z 1 7 2 7 0 k , m , p , z 3 3 3 3 0 k , m , p , z 39 3 9 0 k , m , p , z 4 7 4 7 0 k , m , p , z 5 6 5 6 0 k , m , p , z 6 8 6 8 0 k , m , p , z 8 2 8 2 0 k , m , p , z 1 0 0 1 0 1 k , m , p , z 1 2 0 1 2 1 k , m , p , z 1 5 0 1 5 1 k , m , p , z 1 8 0 1 8 1 k , m , p , z 2 2 0 2 2 1 k , m , p , z 2 7 0 2 7 1 k , m , p , z 3 3 0 3 3 1 k , m , p , z 3 9 0 3 9 1 k , m , p , z 4 7 0 4 7 1 k , m , p , z 5 6 0 5 6 1 k , m , p , z 6 8 0 6 8 1 k , m , p , z 8 2 0 8 2 1 k , m , p , z 1 0 0 0 1 0 2 k , m , p , z 1 2 0 0 1 2 2 k , m , p , z 1 5 0 0 1 5 2 k , m , p , z 1 8 0 0 1 8 2 k , m , p , z 2 2 0 0 2 2 2 k , m , p , z 2 7 0 0 2 7 2 k , m , p , z 3 3 0 0 3 3 2 k , m , p , z 3 9 0 0 3 9 2 k , m , p , z 4 7 0 0 4 7 2 k , m , p , z 5 6 0 0 5 6 2 k , m , p , z 6 8 0 0 6 8 2 k , m , p , z 8 2 0 0 8 2 2 k , m , p , z . 0 1 0 u f 1 0 3 k , m , p , z . 0 1 2 1 2 3 k , m , p , z . 0 1 5 1 5 3 k , m , p , z . 0 1 8 1 8 3 k , m , p , z . 0 2 2 2 2 3 k , m , p , z . 0 2 7 2 7 3 k , m , p , z . 0 3 3 3 3 3 k , m , p , z . 0 3 9 3 9 3 k , m , p , z . 0 4 7 4 7 3 k , m , p , z . 0 5 6 5 6 3 k , m , p , z . 0 6 8 6 8 3 k , m , p , z . 0 8 2 8 2 3 k , m , p , z . 1 0 1 0 4 k , m , p , z . 1 2 1 2 4 k , m , p , z . 1 5 1 5 4 k , m , p , z . 1 8 1 8 4 k , m , p , z . 2 2 2 2 4 k , m , p , z . 2 7 2 7 4 k , m , p , z . 3 3 3 3 4 k , m , p , z . 3 9 3 9 4 k , m , p , z . 4 7 4 7 4 k , m , p , z . 5 6 5 6 4 k , m , p , z . 6 8 6 8 4 k , m , p , z . 8 2 8 2 4 k , m , p , z 1 . 0 1 0 5 k , m , p , z 1 . 2 1 2 5 k , m , p , z 1 . 5 1 5 5 k , m , p , z 1 . 8 1 8 5 k , m , p , z 2 . 2 2 2 5 k , m , p , z 2 . 7 2 7 5 k , m , p , z c a p t o l s t y l e w v d c w v d c x 4 6 c x 4 6 c x 4 6 c c a p c a p c o d e ( x = 7 , 8 ) c d v wc d v wc d v w c 6 5 x g o l d m a x h v c 6 x x s e r i e s s p e c i a l l e a d s p a c i n g p e r m 4 9 4 6 7 - x 7 r c o n t . c 6 6 x ( x = 7 , 8 ) ( x = 7 , 8 ) ( x = 0 , 1 ) ( x = 2 , 3 )

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 47 t a p e a n d r e e l p a c k a g i n g ceramic leaded p ackaging information    

  kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 48 ceramic leaded p ackaging information     k e m e t s e r i e s m i l i t a r y s t y l e m i l i t a r y s p e c i f i c a t i o n s t a n d a r d ( 1 ) b u l k q u a n t i t y a m m o p a c k q u a n t i t y m a x i m u m m a x i m u m r e e l q u a n t i t y r e e l s i z e c1 1 4 c - k - g c k 1 2 , c c 7 5 m i l - c - 1 1 0 1 5 / 2 0 0 / b o x 5 0 0 0 1 2 " c 1 2 4 c - k - g c k 1 3 , c c 7 6 m i l - p r f - 2 0 2 0 0 / b o x 5 0 0 0 1 2 " c 1 9 2 c - k - g c k 1 4 , c c 7 7 1 0 0 / b o x 3 0 0 0 1 2 " c 2 0 2 c - k c k 1 5 2 5 / b o x 5 0 0 1 2 " c 2 2 2 c - k c k 1 6 1 0 / t r a y 3 0 0 1 2 " c 0 5 2 c - k - g c k 0 5 , c c 0 5 1 0 0 / b a g 2 0 0 0 2 0 0 0 1 2 " c 0 6 2 c - k - g c k 0 6 , c c 0 6 1 0 0 / b a g 1 5 0 0 1 5 0 0 1 2 " c1 1 4 g c c r 7 5 m i l - p r f - 2 0 2 0 0 / b o x 5 0 0 0 1 2 " c 1 2 4 g c c r 7 6 2 0 0 / b o x 5 0 0 0 1 2 " c 1 9 2 g c c r 7 7 1 0 0 / b o x 3 0 0 0 1 2 " c 2 0 2 g c c 7 8 - c c r 7 8 2 5 / b o x 5 0 0 1 2 " c 2 2 2 g c c 7 9 - c c r 7 9 1 0 / t r a y 3 0 0 1 2 " c 0 5 2 / 5 6 g c c r 0 5 1 0 0 / b a g 1 7 0 0 1 2 " c 0 6 2 / 6 6 g c c r 0 6 1 0 0 / b a g 1 5 0 0 1 2 " c 5 1 2 g c c 0 7 - c c r 0 7 f o o t n o t e ( 2 ) n / a n / a c 5 2 2 g c c 0 8 - c c r 0 8 f o o t n o t e ( 2 ) n / a n / a c1 1 4 t c k r 11 m i l - p r f - 3 9 0 1 4 2 0 0 / b o x 5 0 0 0 1 2 " c 1 2 4 t c k r 1 2 2 0 0 / b o x 5 0 0 0 1 2 " c 1 9 2 t c k r 1 4 1 0 0 / b o x 3 0 0 0 1 2 " c 2 0 2 t c k r 1 5 2 5 / b o x 5 0 0 1 2 " c 2 2 2 t c k r 1 6 1 0 / t r a y 3 0 0 1 2 " c 0 5 2 / 5 6 t c k r 0 5 1 0 0 / b a g 1 7 0 0 1 2 " c 0 6 2 / 6 6 t c k r 0 6 1 0 0 / b a g 1 5 0 0 1 2 " c 3 1 x 5 0 0 / b a g 2 5 0 0 2 5 0 0 1 2 " c 3 2 x 5 0 0 / b a g 2 5 0 0 2 5 0 0 1 2 " c 3 3 x 2 5 0 / b a g 1 5 0 0 1 5 0 0 1 2 " c 3 4 0 1 0 0 / b a g 1 0 0 0 1 0 0 0 1 2 " c 3 5 0 5 0 / b a g n / a 5 0 0 1 2 " c 4 1 0 3 0 0 / b o x 4 0 0 0 5 0 0 0 1 2 " c 4 1 2 2 0 0 / b o x 4 0 0 0 5 0 0 0 1 2 " c 4 2 0 3 0 0 / b o x 4 0 0 0 5 0 0 0 1 2 " c 4 3 0 2 0 0 / b o x 2 0 0 0 2 5 0 0 1 2 " c 4 4 0 2 0 0 / b o x 2 0 0 0 2 5 0 0 1 2 " c 5 1 2 n / a n / a f o o t n o t e ( 2 ) n / a n / a c 5 2 2 n / a n / a f o o t n o t e ( 2 ) n / a n / a c 6 1 7 2 5 0 / b a g 1 0 0 0 1 2 " c 6 2 2 / c 6 2 3 1 0 0 / b a g 5 0 0 1 2 " c 6 2 7 / c 6 2 8 1 0 0 / b a g 5 0 0 1 2 " c 6 3 0 / c 6 3 1 1 0 0 / b a g 5 0 0 1 2 " c 6 3 7 / c 6 3 8 5 0 / b a g 5 0 0 1 2 " c 6 4 0 / c 6 4 1 5 0 / b a g 5 0 0 1 2 " c 6 4 2 / c 6 4 3 5 0 / b a g 5 0 0 1 2 " c 6 4 7 / c 6 4 8 5 0 / b a g 5 0 0 1 2 " c 6 5 7 / c 6 5 8 5 0 / b a g 5 0 0 1 2 " c 6 6 7 / c 6 6 8 5 0 / b a g 5 0 0 1 2 " c e r a m i c p a c k a g i n g n o t e : ( 1 ) s t a n d a r d p a c k a g i n g r e f e r s t o n u m b e r o f p i e c e s p e r b a g , t r a y o r v i a l . ( 2 ) q u a n t i t y v a r i e s . f o r f u r t h e r d e t a i l s , p l e a s e c o n s u l t t h e f a c t o r y.
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