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		   ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip capacitors introduction ceramic chips consist of formulated ceramic dielectric materials which have been fabricated into thin layers, interspersed with metal electrodes alternately exposed on opposite edges of the laminated structure. the entire structure is then fired at high temperature to produce a monolithic block which provides high capaci- tance values in a small physical volume. after firing, con- ductive terminations are applied to opposite ends of the chip to make contact with the exposed electrodes. standard end terminations use a nickel barrier layer and a tin overplate to provide excellent solderability for the customer. kemet multilayer ceramic chip capacitors are produced in plants designed specifically for chip capa- citor manufacture. the process features a high degree of mechanization as well as precise controls over raw materials and process conditions. manufacturing is supplemented by extensive technology, engineering and quality assurance programs. kemet ceramic chip capacitors are offered in the five most popular temperature characteristics. these are designated by the electronics industies association (eia) as the ultra-stable c0g (also known as np0,  military version bp), the stable x7r (military bx or br), the stable x5r, and the general  purpose z5u and y5v. a wide range of sizes are available. kemet multi- layer ceramic chip capacitors are available in kemet's tape and reel packaging, compatible with automatic placement equipment. bulk cassette packaging is also available (0805,0603 and 0402 only) for those pick and place machines requiring its use. electrical characteristics 1. working voltage: refers to the maximum continuous dc working voltage permissible across the entire operating temperature range. the reliability of multilayer ceramic capacitors is not extremely sensitive to voltage, and brief applications of voltage above rated will not result in immediate failure. however, reliability will be degraded by sustained exposure to voltages above rated. 2. temperature characteristics: within the eia classifications, various tempera- ture characteristics are identified by a three-symbol code; for example: c0g, x7r, x5r, z5u and y5v. for class i temperature compensating dielectrics (includes c0g), the first symbol desig- nates the significant figures of the temperature coefficient in ppm per degree celsius, the second designates the multiplier to be applied, and the third designates the tolerance in ppm per degrees celsius. eia temperature characteristic codes for class i dielectrics are shown in table 1.  for class ii and iii dielectrics (including x7r, x5r, z5u & y5v), the first symbol indicates the lower limit of the operating temperature range, the second indicates the upper limit of the operating temperature range, and the third indicates the maximum capacitance change allowed over the operating temperature range. eia type designa- tion codes for class ii and iii dielectrics are shown in table 2.  3. capacitance tolerance: see tables on pages 73-76. 4. capacitance: within specified tolerance when measured per table 3. the standard unit of capacitance is the farad. for practical capacitors, capacitance is usually expressed in microfarads (10  -6 farad), nanofarads (10  -9 farad), or picofarads (10  -12 farad). standard measurement conditions are listed in table 3 - specified electrical limits. like all other practical capacitors, multilayer ceramic capacitors also have resistance and inductance. a simplified schematic for the single frequency equivalent circuit is shown in figure 1. at high frequency more complex models apply - see kemet spice models at www.kemet.com for details. table 1 C eia temperature characteristic codes for class i dielectrics significant figure of temperature coefficient multiplier applied to temperature coefficient tolerance of temperature coefficient ppm per degree c letter symbol multi- plier number symbol letter symbol ppm per degree c 0.0 0.3 0.9 1.0 1.5 c b a m p -1 -10 -100 -1000 -10000 0 1 2 3 4   30   60   120   250   500 g h j k l table 2 C eia temperature characteristic codes for class ii & iii dielectrics low temperature rating high temperature rating maximum capacitance shift degree celsius letter symbol degree celsius number symbol letter symbol percent +10c -30c -55c z y x +45c +65c +85c +105c +125c +150c +200c 2 4 5 6 7 8 9   1.0%   1.5%   2.2%   3.3%   4.7%   7.5%   10.0%   15.0%   22.0% + 22/-33% +22/-56% +22/-82% a b c d e f p r s t u v eia class ii ii ii ii ii ii ii ii iii iii iii iii kemet supplies the c0g characteristic. kemet supplies the x7r, x5r, z5u and y5v characteristics. 67 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip capacitors 5. dissipation factor: measured under same conditions as capacitance. (see table 3) dissipation factor (df) is a measure of the losses in a capacitor under ac application. it is the ratio of the equivalent series resistance to the capacitive reac- tance, and is usually expressed in percent. it is normal- ly measured simultaneously with capacitance, and under the same conditions. the vector diagram below illustrates the relationship between df, esr and impedance. the reciprocal of the dissipation factor is called the   q   or quality factor. for convenience, the  q   factor is often used for very low values of dissipa- tion factor especially when measured at high frequen- cies. df is sometimes called the   loss tangent   or   tan- gent    , as shown in figure 2. 6. impedance: since the parallel resistance (ir) is normally very high, the total impedance of the capacitor can be approximated by: the variation of a capacitor's impedance with fre- quency determines its effectiveness in many applica- tions. at high frequency more detailed models apply - see kemet spice models for such instances. 7. insulation resistance: measured after 2 minutes electrification at 25c and rated voltage: limits per table 3. insulation resistance is the measure of a capacitor to resist the flow of dc leakage current. it is sometimes referred to as   leakage resistance  . insulation resis- tance (ir) is the dc resistance measured across the terminals of a capacitor, represented by the parallel resistance (ir) shown in figure 1. for a given dielectric type, electrode area increases with capacitance, result- ing in a decrease in the insulation resistance. consequently, insulation resistance limits are usually specified as the   rc   (ir x c) product, in terms of ohm- farads or megohm-micro-farads. the insulation resis- tance 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 minimum rc prod- uct and a maximum limit based on the ir calculated figure 1 c = capacitance ir esr c esl esl = equivalent series inductance ir   = insulation resistance esr = equivalent series resistance esr x 100 df(%)  = x c x c c i  fc 1  = figure 2 u h o x c esr z = esr   + (x l  - x c ) 22 where : z = total impedance esr = equivalent series  resistance x c  = capacitive reactance  = 1/(2     fc) x l  = inductive reactance = (2    f p  (esl) figure 3 table 3  ?  specified electrical limits parameter temperature characteristics c0g x7r/x5r z5u capacitance & dissipation factor: measured at following conditions:       c0g ? 1khz and 1 vrms if capacitance >1000 pf                   1mhz and 1 vrms if capacitance   1000 pf        x7r/x5r/y5v ?  1khz and 1 vrms* if capacitance   10  f y5v       z5u ?  1khz and 0.5 vrms         df limits: 50 - 200 volts ? 25 volts ? 16 volts ?  6.3/10 volts ? dielectric strength: at 2.5 times rated dc voltage insulation resistance (ir): at rated dc voltage, whichever of the two is smaller. to get ir limit, divide m  f  value by the capacitance and compare to g   limit. select the lower of the two limits. temperature: range,   c   capacitance change (without dc voltage) 0.10% 0.10% -------- -------- 2.5% 3.5% 3.5% 5.0% 2.5% 5.0% ** ** pass subsequent ir test 1,000 m  ?   f or 100 g  (100,000 m  ) 1,000 m  ?   f or 100 g  (100,000 m  ) 100 m  ?   f or 10 g  (10,000 m  ) -55 to +125 0    30 ppm/  c -55 to +125    15% +10 to +85 +22% -56% 5.0% 7.0% 7.0% 10.0% 100 m  ?   f or 10 g (  16 volt) 50 m   ?   f or 10g (  10v) (10,000 m  ) -30 to +85 +22% -82% 4.0% 4.0% -------        x7r/x5r/y5v ?  120hz and 0.5 vrms if capacitance   10  f x7r: -55 to +85    15% x5r: **x5r cap df    ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 from that value. for example, a typical ir specification might read   1,000 megohm-microfarads or 100 gigohms, whichever is less  . the dc leakage current may be calculated by dividing the applied voltage by the insulation resistance (ohm's law). 8. dielectric withstanding voltage:  250% of rated voltage for 5 seconds with current lim- ited to 50ma at 25c. limits per table 3. dielectric withstanding voltage (dwv) is the peak dc voltage which a capacitor is designed to withstand without damage for short periods of time. all kemet multilayer ceramic surface mount capacitors will with- stand a dc test voltage of 2.5 x the rated voltage for 60 seconds. kemet specification limits for all electrical character- istics at standard measurement conditions are shown in table 3. variations in these properties caused by changing conditions (temperature, voltage, frequency, and time) are covered in the following sections. 9. aging rate: maximum % capacitance loss/decade hour c0g - 0% x7r - 2.0% x5r - 5.0% z5u - 7.0% y5v - 7.0% actual rates may be lower. consult factory for details. the capacitance of class ii and iii dielectric changes with time as well as with temperature, voltage and fre- quency. the change with time is known as   aging  . it is caused by gradual realignment of the crystalline struc- ture 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.  the aging process is reversible. if the capacitor is heated 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 temperature and the length of time at that temperature. exposure to 150  c for one-half hour is sufficient to return the capacitor to its initial value. because the capacitance changes rapidly immedi- ately after de-aging, capacitance measurements are usually delayed for at least 24-48 hours after the de- aging process, which is often referred to as the   last heat  . in addition, manufacturers utilize the aging rates to set factory test limits which will bring the capacitance within the specified tolerance at some future time, to allow for customer receipt and use. 10. effect of temperature: both capacitance and dissipation factor are affected by variations in temperature. the maximum capacitance change with temperature is defined by the temperature characteristic.  however, this only defines an   envelope   bounded by the upper and lower operating temperatures and the minimum and maximum capacitance values. within this  envelope  , the variation with temperature depends upon the specific dielectric formulation. insulation resistance decreases with increasing tem- perature. typically, the insulation resistance limit at maximum rated temperature is 10% of the 25  c value. 11. effect of voltage: certain high dielectric constant ceramic capacitors may show variation in values of capacitance and dissi- pation factor with various levels of applied ac and dc voltages. such variation is a natural characteristic of ceramic capacitors, and should be considered by the circuit designer. in general, ceramic capacitors with the lowest dielec- tric constant (c0g or np0) are extremely stable, and show little or no variation in capacitance and/or dissipa- tion factor. on the other hand, ceramic capacitors with the highest dielectric constant (z5u & y5v) may show significant variation, particularly in capacitance. other dielectric formulations such as x7r and x5r will show less variation than y5v, but more than c0g. the application of ac voltages in the range of 10 to 20 vac tends to increase the values of both the capaci- tance and dissipation factor, while higher ac voltages tend to produce decreases in both. however, the variation of capacitance with applied dc is the parameter of most interest to design engi- neers. figure 8 shows typical variation of capacitance with applied dc voltage for some standard dielectrics. as can be seen, the decrease in capacitance is greatest for the y5v dielectric (the c0g is not plotted, since it would not have a perceptible capacitance nor dissipa- tion factor change.) more detailed modelling information on the effect of various voltages on specific capacitor ratings can be obtained by use of the kemet spice models, available for free downloading at our website (www.kemet.com). 12. effect of frequency: frequency affects both capacitance and dissipation factor. typical curves for kemet multilayer ceramic capacitors are shown in figures 4, 5,  6 and 7. the variation of impedance with frequency is an important consideration in the application of multilayer ceramic capacitors. total impedance of the capacitor is ceramic chip capacitors figure 8 - typical variation of capacitance with applied dc voltage 69 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip capacitors the vector summation of the capacitive reactance, the inductive reactance, and the esr, as illustrated in figure 2. as frequency increases, the capacitive reac- tance decreases. however, the series inductance (l) shown in figure 1 produces some 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-reso- nant frequency. at the self-resonant frequency, the reactance is zero, and the impedance consists of the esr only. at high frequency more detailed models apply - see kemet spice models for such instances. typical impedance versus frequency curves for kemet multilayer ceramic capacitors are shown in figures 4, 5, 6 and 7 . environmental and physical 13. thermal shock: eia-198, method 202, condition b (5 cycles  -55 to + 125c). 14. life test: eia-198, method 201, 1000 hours at 200% *   of rated voltage at 125c. (except 85c for z5u , y5v  & x5r ). 15. humidity test: eia-198, method 206, ( except 1000 hours,85c, 85% rh, rated voltage). 16. moisture resistance: eia-198, method 204, condition b (20 cycles with 50 volts applied.  17. solderability: eia-198, method 301 (245, 5 secs, sn62 solder) 95% smooth solder on terminations. see page 14 for recommended profiles. 18. resistance to soldering heat: eia-198, method 302, condition b (260c, 10 sec- onds) no leaching of nickel barrier. 19. terminal strength: eia-198, method 303, condition d . reliability 20. a well constructed multilayer ceramic capacitor chip is extremely reliable and, for all practical purposes, has no wearout mechanism when used within the maximum voltage and temperature ratings. most failures occur as a result of mechanical or thermal damage during mounting on the board, or during subsequent testing. capacitor failure may also be induced by sustained operation at voltages that exceed the rated dc voltage, voltage spikes or transients that exceed the dielectric's voltage capability, sustained operation at temperatures above the maximum rated temperature, internal defects, or excessive temperature rise due to power dissipation. as with any practical device, multilayer ceramic capacitors also possess an inherent, although low, failure rate when operated within rated conditions. the primary failure mode is by short-circuit or low insu- lation resistance, resulting from cracks or from dielectric breakdown at a defect site. kemet monitors reliability with a periodic sampling program for selected values. results are available in our fit (failure in time) report for commercial chips. 21. storage and handling: ceramic chip capacitors should be stored in normal working environments. while the chips themselves are quite robust in other environments, solderability will be degraded by exposure to high temperatures, high humidity, corrosive atmospheres, and long term stor- age. in addition, packaging materials will be degraded by high temperature C reels may soften or warp, and tape peel force may increase. kemet recommends that maximum storage temperature not exceed 40 degrees c, and maximum storage humidity not exceed 70% relative humidity. in addition, temperature fluctua- tions should be minimized to avoid condensation on the parts, and atmospheres should be free of chlorine and sulfur bearing compounds. for optimized solder- ability, chip stock should be used promptly, preferably within 1.5 years of receipt. misapplication 22. ceramic capacitors, like any other capacitors, may fail if they are misapplied. some misapplications include mechanical damage, such as impact or excessive flex- ing of the circuit board. others include severe mounting or rework cycles that may also introduce thermal shock. still others include exposure to excessive voltage, cur- rent or temperature. if the dielectric layer of the capaci- tor is damaged by misapplication, the circuit may fail. the electrical energy of the circuit can be released as heat, which may damage the circuit board and other components as well. additional information 23. detailed application information can be found in kemet engineering bulletins. f-2100 surface mount-mounting pad dimensions and considerations f-2102 reflow soldering process f-2105 wave solder process f-2103 surface mount repair f-2110 capacitance monitoring while flex testing f-2111 ceramic chip capacitors flex cracks -  understanding and solutions for analysis of high frequency applications, kemet has spice models of most chip capacitors. models may be downloaded from kemets website www.kemet.com. additional information is also available - see your kemet representative for details or post your questions to kemet's homepage on the web http://www.kemet.com. *note: 150% of rated voltage for selected high capacitance x5r values. please contact factory. 70 see table 4 on page 71 for limits. see table 4 on page 71 for limits. see table 4 on page 71 for limits.

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300  performance curves effect of frequency (see spice models for specific ratings.) impedance versus frequency x7r dielectric frequency (mhz) 0.1 0.3 1 3 10 100 300 1,000 0.01 0.1 1 10 100 1,000 30 0805 104 1206 104 0603 103 0805 103 1206 103 impedance (ohms) figure 5 impedance versus frequency c0g dielectric impedance (ohms) frequency (mhz) 2225 103 0.1 0.3 1 3 10 100 300 1,000 30 1206 102 0603 101 0805 101 0.001 0.01 1 10 100 1,000 0.1 10,000 100,000 figure 4. table 4    environmental limits c0g 0.1 0.1 0.1 0.1 0.1 100/1000 100/1000 100/1000 100/1000 100/1000 0.5 0.5 0.5 0.5 0.5 0.3% or    0.25 pf 0.3% or    0.25 pf 0.3% or    0.25 pf 0.3% or    0.25 pf 0.3% or    0.25 pf 10/100 10/100 10/100 10/100 10/100 200 100 50 25 16 body rated dc voltage initial df (%) ir (g ?  or  ? f) whichever is less df (%) post life/ hum/moisture resistance cap shift (% or pf, whichever is greater) post life/ hum/moisture resistance ir (g ?  or  ? f) whichever is less post life/ hum/moisture resistance 2.5 2.5 2.5 3.5 3.5 5.0 x7r 100/1000 100/1000 100/1000 100/1000 100/1000 100/1000 100/1000 100/1000 100/1000 100/1000 3.0 3.0 3.0 5.0 5.0 7.5   20%   20%   20%   20%   20%   20%  20%  20%  20%  20% 10/100 10/100 10/100 10/100 10/100 10/100 10/100 10/100 10/100 10/100 200 100 50 25 16 6.3/10 5.0 2.5 5.0 10.0 x5r 7.5 3.0 7.5 12.0 25v all cap values 50v all cap values 564 cap value _ *200 volt limits not currently included in eia-198. ceramic chip capacitors impedance versus frequency z5u/y5v dielectric impedance (ohms) frequency (mhz) 0.1 0.3 1 3 10 100 300 1,000 30 1206 105 y5v 0.03 0.1 1 10 30 3 0.3 1206 104 z5u 0603 104 y5v 0805 104 y5v figure 6. 10 1 0.1 0.01 0.001 0.1 1 10 100 1000 c0603c105k8p ac c0805c106k9p ac frequency (mhz) c1206c105k8p ac c1206c106k8p ac impedance (ohms) figure 7.    impedence versus frequency x5r dielectric 71 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip capacitors ceramic surface mount c 0805 c 103 k 5 r a c* ceramic size code specification c - standard capacitance code expressed in picofarads (pf) first two digits represent significant figures. third digit specifies number of zeros. (use 9 for 1.0 through 9.9pf. use 8 for 0.5 through 0.99pf) (example: 2.2pf = 229 or 0.50 pf = 508) capacitance tolerance b C 0.10pf j C 5% c C 0.25pf k C 10% d C 0.5pf m C 20% f C 1% p C (gmv) C special order only g C 2% z C +80%, -20% dimensionsmillimeters and (inches) capacitor ordering information ? c0g (np0), x7r, x5r, z5u and y5v dielectrics ? 10, 16, 25, 50, 100 and 200 volts ? standard end metalization: tin-plate over nickel barrier ? available capacitance tolerances: 0.10 pf; 0.25 pf; 0.5 pf; 1%; 2%; 5%; 10%; 20%; and +80%-20% ? tape and reel packaging per eia481-1. (see page 92 for specific tape and reel information.) bulk cassette packaging (0402, 0603, 0805 only) per iec60286-6 and eiaj 7201. ? rohs compliant features capacitor outline drawings end metallization c-standard (tin-plated nickel barrier) failure rate level a- not applicable temperature characteristic designated by capacitance change over temperature range g C c0g (np0) (30 ppm/c) r C x7r (15%) (-55c + 125c) pC x5r (15%) (-55c + 85c) u C z5u (+22%, -56%) (+10c + 85c) v C y5v (+22%, -82%) (-30c + 85c) voltage 1 - 100v 3 - 25v 2 - 200v 4 - 16v 5 - 50v 8 - 10v w l t b s tin plate nickel plate conductive metallization electrodes * part number example: c0805c103k5rac (14 digits - no spaces) or solder reflow metric size code (ref only) 1005 1608 2012 3216 3225 4532 4564 5650 5664 eia size code 0402* 0603* 0805* 1206* 1210* 1812 1825* 2220 2225 (standard chips - for military see page  87) 9 - 6.3v 7 - 4v eia size code metric size code l - length w - width t thickness b - bandwidth s separation minimum mounting technique 0201* 0603 0.6 (.024)  .03 (.001)  0.3  (.012)  .03 (.001)  0.15 (.006)  .05 (.002) n/a 0402* 1005 1.0 (.04)  .05 (.002) 0.5 (.02)  .05 (.002) 0.20 (.008) -.40 (.016) 0.3 (.012) 0603 1608 1.6 (.063)  .15 (.006) 0.8 (.032)  .15 (.006) 0.35 (.014)  .15 (.006) 0.7 (.028) 0805* 2012 2.0 (.079)  .20 (.008) 1.25 (.049)  .20 (.008) 0.50 (.02)  .25 (.010) 0.75 (.030) 1206* 3216 3.2 (.126)  .20 (.008) 1.6 (.063)  .20 (.008) 0.50 (.02)  .25 (.010) n/a 1210* 3225 3.2 (.126)  .20 (.008) 2.5 (.098)  .20 (.008) 0.50 (.02)  .25 (.010) n/a 1812 4532 4.5 (.177)  .30 (.012) 3.2 (.126)  .30 (.012) 0.60 (.024)  .35 (.014) n/a 1825* 4564 4.5 (.177)  .30 (.012) 6.4 (.252)  .40 (.016) 0.60 (.024)  .35 (.014) n/a 2220 5650 5.6 (.220)  .40 (.016) 5.0 (.197)  .40 (.016) 0.60 (.024)  .35 (.014) n/a 2225 5664 5.6 (.220)  .40 (.016) 6.3 (.248)  .40 (.016) 0.60 (.024)  .35 (.014) n/a * note: indicates eia preferred case sizes (tightened tolerances apply for 0402, 0603, and 0805 packaged in bulk bassette, see page 96.) + for extended value 1210 case size - solder reflow only. solder wave + or solder reflow solder reflow see page 78 for thickness dimensions. solder reflow 72

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 * indicates eia preferred chip sizes.                 note: for non-standard capacitance values or voltages, contact your local kemet sales representative. 50 volt ceramic chips can be used in 63 volt applications. improved product with higher ratings and tighter capacitance tolerance product may be substituted within the same size (length,  width, and thickness) at kemets option. reels with such substitutions will be marked with the improved kemet part numbers. ceramic chip/standard c0g capacitance range C 0201, 0402, 0603, 0805, 1206 see page 7 8  for thickness code reference chart. ?   greater or equal to j (5%) tolerance available.         ? j tolerance only;  ^ = d tolerance only    ~ = j,k,m tolerance on ly 73 ceramic surface mount c0201* 25v 10v 16v 25v 50v 10v 16v 25v 50v 100v 200v 10v 16v 25v 50v 100v 200v 10v 16v 25v 50v 100v 200v 0.50 508 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc 0.75 758 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc 1.0 109 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 1.1 119 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 1.2 129 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 1.5 159 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 1.6 169 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 1.8 189 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 2.0 209 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 2.2 229 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 2.4 249 c,d bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 2.7 279 c,d           k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 3.0 309 c,d           k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 3.3 339 c,d           k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 3.9 399 c,d           k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 4.3 439 c,d           k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 4.7 479 c,d           k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 5.1 519 c,d           k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 5.6 569 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 6.0 609 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 6.2 629 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 6.8 689 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 7.0 709 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 7.5 759 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 8.2 829 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 9.1 919 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 10.0 100 c,d        j,k,m a a ^ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 11.0 110 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 12.0 120 c,d        j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 13.0 130 c,d        j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 15.0 150 c,d    g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 16.0 160 c,d    g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 18.0 180 c,d    g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 20.0 200 c,d    g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 22.0 220 c,d    g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 24.0 240 c,d    g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 27.0 270     d,f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 30.0 300     d,f,g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 33.0 330     d,f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 36.0 360     d,f,g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 39.0 390     d,f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 43.0 430     d,f,g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 47.0 470     d,f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 51.0 510     d,f,g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 56.0 560         f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 62.0 620         f,g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 68.0 680         f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 75.0 750         f,g,j,k,m bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 82.0 820         f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 91.0 910         f,g,j,k,m bb bb bb bb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 100.0 101         f,g,j,k,m a a~ bb bb bb bb cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 110.0 111         f,g,j,k,m cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 120.0 121         f,g,j,k,m bb? cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 130.0 131         f,g,j,k,m cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 150.0 151         f,g,j,k,m bb? cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 160.0 161         f,g,j,k,m cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 180.0 181         f,g,j,k,m bb? cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 200.0 201         f,g,j,k,m cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 220.0 221         f,g,j,k,m bb? cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 240.0 241         f,g,j,k,m cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 270.0 271         f,g,j,k,m bb? cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 300.0 301         f,g,j,k,m cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 330.0 331         f,g,j,k,m bb? cb cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 360.0 361         f,g,j,k,m cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 390.0 391         f,g,j,k,m cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 430.0 431         f,g,j,k,m cb cb cb cb dc dc dc dc dc dc eb eb eb eb eb eb 470.0 471         f,g,j,k,m bb cb cb cb cb dc dc dc dc dc dd eb eb eb eb eb eb 510.0 511         f,g,j,k,m cb cb cb cb dc dc dc dc dc eb eb eb eb eb eb 560.0 561         f,g,j,k,m bb cb cb cb cc dc dc dc dc dc eb eb eb eb eb eb 620.0 621         f,g,j,k,m cb cb cb cc dc dc dc dc dc eb eb eb eb eb ec 680.0 681         f,g,j,k,m bb cb cb cb cc dc dc dc dc dc eb eb eb eb eb ec 750.0 751         f,g,j,k,m cb cb cb cc dc dc dc dc dc eb eb eb eb eb ec 820.0 821         f,g,j,k,m bb cb cb cb cc dc dc dc dc dc eb eb eb eb eb ec 910.0 911         f,g,j,k,m cb cb cb cc dc dc dc dc dd eb eb eb eb eb ed 1000. 0 102         f,g,j,k,m bb cb cb cb cc dc dc dc dc dd eb eb eb eb eb ee 1100. 0 112         f,g,j,k,m dc dc dc dc eb eb eb eb eb eb 1200. 0 122         f,g,j,k,m dc dc dc dc eb eb eb eb eb eb 1300. 0 132         f,g,j,k,m dd dd dd dd eb eb eb eb ec ec 1500. 0 152         f,g,j,k,m dd dd dd dd eb eb eb eb ed ec 1600. 0 162         f,g,j,k,m dd dd dd dd eb eb eb eb ed ed 1800. 0 182         f,g,j,k,m dd dd dd dd eb eb eb eb ed ed 2000. 0 202         f,g,j,k,m dc dc dc eb eb eb eb ed 2200. 0 222         f,g,j,k,m cc dc dc dc eb eb eb eb ee 2400. 0 242         f,g,j,k,m dc dc dc eb eb eb eb ec 2700. 0 272         f,g,j,k,m cc dc dc dc eb eb eb eb ec 3000. 0 302         f,g,j,k,m dd dd dd ec ec ec ec ec 3300. 0 332         f,g,j,k,m cc dd dd dd ec ec ec ec ee 3600. 0 362         f,g,j,k,m dd dd dd ec ec ec ec ee 3900. 0 392         f,g,j,k,m cc de de de ec ec ec ec ef 4300. 0 432         f,g,j,k,m ec ec ec ec 4700. 0 472         f,g,j,k,m cc dc ec ec ec ec 5100. 0 512         f,g,j,k,m ed ed ed ed 5600. 0 562         f,g,j,k,m cc dc ed ed ed ed 6200. 0 622         f,g,j,k,m eb eb eb 6800. 0 682         f,g,j,k,m cc dc eb eb eb 7500. 0 752         f,g,j,k,m eb eb eb 8200. 0 822         f,g,j,k,m cc dc ec ec ec 9100. 0 912         f,g,j,k,m ec ec ec 10,000. 0 103         f,g,j,k,m cc dc ed ed ed 18,000. 0 183         f,g,j,k,m dc eb 22,000. 0 223         f,g,j,k,m dd eb 33,000. 0 333         f,g,j,k,m dj eb 47,000. 0 473         f,g,j,k,m ec 68,000. 0 683         f,g,j,k,m ef 100,000. 0 104         f,g,j,k,m eh c0603* c1206* c0805* cap pf cap code cap tolerance c0402*

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip/standard fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb ff fb fb fc ff fg fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fc fc ff ff ff ff fg fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fb fe fe fg fc ff 10 12 15 18 22 27 33 39 47 56 68 82 100 120 150 180 220 270 330 390 470 560 680 820 1000 1200 1500 1800 2200 2700 3300 3900 4700 5600 6800 8200 10,000 12,000 15,000 18,000 22,000 27,000 33,000 cap. pf 100 120 150 180 220 270 330 390 470 560 680 820 101 121 151 181 221 271 331 391 471 561 681 821 102 122 152 182 222 272 332 392 472 562 682 822 103 123 153 183 223 273 333 cap code cap. tol. c c c c c ,d ,d ,d ,d ,d d d d d ,f ,f ,f ,f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f g g g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g ,g  j  j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,j ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k ,k c0g capacitance range C 1210, 1812, 1825, 2220, 2225 ,m ,m , m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m ,m x7r capacitance range C 0402, 0603, 0805, 1206 * capacitance k or m. ontact kemet sales rep for j tolerance availability.    +_ reflow only. note: for non-standard capacitance values or voltages, contact your local kemet sales representative. # x7r dielectric - extended range values - cap and df measured @ 0.5 vrms. see page 63 for thickness code reference chart. improved product with higher ratings and tighter capacitance tolerance product may be substituted within the same size (length,  width, and thickness) at kemet's option. reels with such substitutions will be marked with the improved kemet part numbers. see page 7 8  for thickness code reference chart. 74 6.3v 10v 16v 25v 50v 6.3v 10v 16v 25v 50v 100v 200v 6.3v 10v 16v 25v 50v 100v 200v 6.3v 10v 16v 25v 50v 100v 200v 150 151 k,m,j bb bb bb bb bb 180 181 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb 220 221 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 270 271 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 330 331 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 390 391 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 470 471 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 560 561 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 680 681 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 820 821 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc 1,00 0 102 k,m,j bb bb bb bb bb cb cb cb cb cb cb cb dc dc dc dc dc dc dc eb eb eb eb eb eb eb 1,200 122 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 1,500 152 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 1,800 182 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 2,200 222 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 2,700 272 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 3,300 332 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 3,900 392 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 4,700 472 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 5,600 562 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 6,800 682 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 8,200 822 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 10,00 0 103 k,m,j bb bb bb bb bb cb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 12,00 0 123 k,m,j** bb bb bb cb cb cb cb cb cc dc dc dc dc dc dc dc eb eb eb eb eb eb eb 15,00 0 153 k,m,j** bb bb bb cb cb cb cb cb cc dc dc dc dc dc dd dc eb eb eb eb eb eb eb 18,00 0 183 k,m,j** bb bb bb cb cb cb cb cb cc dc dc dc dc dc dd dc eb eb eb eb eb eb eb 22,00 0 223 k,m,j** bb bb bb bb* bb* cb cb cb cb cb cc dc dc dc dc dc dd dc eb eb eb eb eb eb eb 27,00 0 273 k,m,j** bb bb bb cb cb cb cb cb cc dc dc dc dc dc dd de eb eb eb eb eb eb eb 33,00 0 333 k,m,j** bb bb bb cb cb cb cb cb cc dc dc dc dc dc dd de eb eb eb eb eb eb eb 39,00 0 393 k,m,j** bb bb bb cb cb cb cb cb cc dc dc dc dc dc dd de eb eb eb eb eb ec eb 47,00 0 473 k,m,j** bb bb bb bb* cb cb cb cb cb cb dc dc dc dc dc de dg eb eb eb eb eb ec ed 56,00 0 563 k,m,j** bb bb bb cb cb cb cb cc dd dd dd dd dd de dg eb eb eb eb eb eb ed 68,00 0 683 k,m,j** bb bb bb cb cb cb cb cc dd dd dd dd dd de eb eb eb eb eb eb ed 82,00 0 823 k,m,j** bb bb bb cb cb cb cb cc dd dd dd dd dd de eb eb eb eb eb eb ed 100,00 0 104 k,m,j** bb bb bb cb cb cb cb cc dd dd dd dd dd de eb eb eb eb eb eb em 120,00 0 124 k,m,j** cb cb cb dc dc dc dc dd dg ec ec ec ec ec ec em 150,00 0 154 k,m,j** cb cb cb cd* dc dc dc dc dd ec ec ec ec ec ec eg 180,00 0 184 k,m,j** cb cb cb dc dc dc dc dd ec ec ec ec ec ec 220,00 0 224 k,m,j** cb cb cb cd* dc dc dc dc dd dg ec ec ec ec ec ec 270,00 0 274 k,m,j** cb cb cb dd dd dd dd eb eb eb eb ec em 330,00 0 334 k,m,j** cb cb cb de de de de eb eb eb eb ec eg 390,00 0 394 k,m,j** cb cb cb dg dg dg dg eb eb eb eb eg eg 470,00 0 474 k,m,j** cb cb cb dg dg dg dg de* ec ec ec ec ec eg 560,00 0 564 k,m,j** dg dg dg dg ed ed ed ed ec 680,00 0 684 k,m,j** dg dg dg dj* ee ee ee ee ed 820,00 0 824 k,m,j* dg dg dg ef ef ef ef 1,000,00 0 105 k,m,j** cd cd cd* dg dg dg dj* ee ee ef eg ed* 1,200,00 0 125 k,m,j** de de de ed ed ed eg 1,500,00 0 155 k,m,j** dg dg dg ef ef ef eg 1,800,00 0 185 k,m,j** dg dg dg ef ef ef 2,200,00 0 225 k,m,j** dg dg dg eg eg eg ef* eh*+ 2,700,00 0 275 k,m,j** en en ek 3,300,00 0 335 k,m,j** ed ed ed 3,900,00 0 395 k,m,j** el el el 4,700,00 0 475 k,m,j** em*+ em*+ em*+ eh*+ 5,600,00 0 565 k,m,j** eh*+ eh*+ eh*+ 6,800,00 0 685 k,m,j** eh*+ eh*+ eh*+ 8,200,00 0 825 k,m,j** eh*+ eh*+ eh*+ 10,000,00 0 106 k,m,j** eh*+ eh*+ eh*+ c0603 c1206 c0805 cap pf cap code cap tolerance c0402 25v 50v 100v 200v 50v 100v 200v 50v 100v 200v 50v 100v 200v 50v 100v 200v 10.0 100 d        j , k ,m fb fb fb 12.0 120 d        j , k ,m fb fb fb 15.0 150 d    g , j , k ,m fb fb fb 18.0 180 d    g , j , k ,m fb fb fb 22.0 220 d    g , j , k ,m fb fb fb 27.0 270 d , f , g , j , k , m fb fb fb 33.0 330 d , f , g , j , k , m fb fb fb 39.0 390 d , f , g , j , k , m fb fb fb 47.0 470 d , f , g , j , k , m fb fb fb 56.0 560     f,g,j,k, m fb fb fb 68.0 680     f,g,j,k, m fb fb fb 82.0 820     f,g,j,k, m fb fb fb 100.0 101     f,g,j,k, m fb fb fb 120.0 121     f,g,j,k, m fb fb fb 150.0 151     f,g,j,k, m fb fb fb 180.0 181     f,g,j,k, m fb fb fb 220.0 221     f,g,j,k, m fb fb fb 270.0 271     f,g,j,k, m fb fb fb 330.0 331     f,g,j,k, m fb fb fb 390.0 391     f,g,j,k, m fb fb fb 470.0 471     f,g,j,k, m fb fb fb gb gb gb 560.0 561     f,g,j,k, m fb fb fb gb gb gb 680.0 681     f,g,j,k, m fb fb fb gb gb gb 820.0 821     f,g,j,k, m fb fb fb gb gb gb 1,000.0 102     f,g,j,k, m fb fb fb gb gb gb 1,200.0 122     f,g,j,k, m fb fb fb gb gb gb 1,500.0 152     f,g,j,k, m fb fb fe gb gb gb 1,800.0 182     f,g,j,k, m fb fb fe gb gb gb 2,200.0 222     f,g,j,k, m fb fc fg gb gb gb 2,700.0 272     f,g,j,k, m fb fc fc gb gb gb 3,300.0 332     f,g,j,k, m fb ff ff gb gb gb 3,900.0 392     f,g,j,k, m fb ff gb gb gb hb hb hb 4,700.0 472     f,g,j,k, m ff fg gb gb gd hb hb hb kb kb kb 5,600.0 562     f,g,j,k, m fb fg gb gb gh hb hb hb kb kb kb 6,800.0 682     f,g,j,k, m fb fg gb gb gj hb hb hb jb jb kb kb kb 8,200.0 822     f,g,j,k, m fc gb gb hb hb hb jb jb kb kb kb 10,000.0 103     f,g,j,k, m ff gb gh hb hb he jb jb kb kb kb 12,000.0 123     f,g,j,k, m fg gb gg hb hb he jb jb kb kb kb 15,000.0 153     f,g,j,k, m hb hb jb jb kb kb ke 18,000.0 183     f,g,j,k, m hb hb jb jb kb kb 22,000.0 223     f,g,j,k, m fb hb he jb kb kb 27,000.0 273     f,g,j,k, m fb hb he jb kb kb 33,000.0 333     f,g,j,k, m fb kb 47,000.0 473     f,g,j,k, m fb 68,000.0 683     f,g,j,k, m fb 100,000.0 104     f,g,j,k, m fe 220,000.0 224     f,g,j,k, m fk+ c1812* c1825* c2220 c2225 c1210* cap pf cap code cap tolerance

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300  *  capacitance tolerance k or m. contact your local kemet sales rep for j tolerance availablity.    + reflow only note: for non-standard capacitance values or voltages, contact your local kemet sales representative. 50 volt ceramic chips can be used for 63 volt applications. # extended range values C cap and df measured @ 0.5 vrms. improved product with higher ratings and tighter capacitance tolerance product may be substituted within the same size (length,  width, and thickness) at kemet's option. reels with such substitutions will be marked with the improved kemet part numbers. ceramic chip/standard x7r capacitance range C 1210, 1812, 1825, 2220, 2225 note: for non-standard capacitance values or voltages, contact your local kemet sales representative. 50 volt ceramic chips can be used for 63 volt applications. * eia preferred chip sizes + reflow only see  page 78 for thickness code reference chart y5v  capacitance range 6.3v 10v 16v 6.3v 10v 16v 25v 6.3v 10v 16v 25v 50v 6.3v 10v 16v 25v 50v 6.3v 10v 16v 25v 50v 22 , 000 223 z dc eb 33 , 000 333 z dc eb 47 , 000 473 z bb bb bb dd eb 68 , 000 683 z bb bb bb dd eb 100 , 00 0 104 z bb bb bb cb cb cb cb dd eb 150 , 00 0 154 z cb cbcbcb dc dcdcdc ec 220 , 00 0 224 z cb cb cb cb dc dc dc dc ec fd+ fd+ 330 , 00 0 334 z cb cb cb cb dc dc dc dc eb fd+ fd+ 470 , 00 0 474 z cc cc dc dc dc dc ec fd+ fd+ 680 , 00 0 684 z cc cc de de de de eb fd+ fd+ 1 , 000 , 00 0 105 z cc cc dg dg dg dg eg eg eg eg fh+ fh+ 1 , 500 , 00 0 155 z dg dg dg ec ec ec fd+ 2 , 200 , 00 0 225 z dg dg dg ed ed ed fd+ 3 , 300 , 00 0 335 z de de ef ef ef fe+ 4 , 700 , 00 0 475 z dg dg ej ej em fg+ fg+ fg+ 6 , 800 , 00 0 685 z ej ej fh+ fh+ fh+ 10 , 000 , 00 0 106 z dh ej eh fh+ fh+ fp+ 15 , 000 , 00 0 156 z fd+ fd+ 22 , 000 , 00 0 226 z eh ft+ ft+ cap pf cap code cap tol. c0402* c1210* c0603* c1206* c0805* 75 ceramic surface mount 6.3v 10v 16v 25v 50v 100v 200v 25v 50v 100v 200v 50v 100v 200v 50v 100v 200v 50v 100v 200v 2,200 222 k,m,j fb fb fb fb fb fb fb 2 , 700 272 k , m , j f bf b f b f b f b f bf b 3 , 300 332 k , m , j f bf b f b f b f b f bf b 3 , 900 392 k , m , j f bf b f b f b f b f bf b 4 , 700 472 k , m , j f bf b f b f b f b f bf b 5 , 600 562 k , m , j f bf b f b f b f b f bf b 6 , 800 682 k , m , j f bf b f b f b f b f bf b g b g b g b g b 8 , 200 822 k , m , j f bf b f b f b f b f bf b g b g b g b g b 10 , 000 103 k , m , j f bf b f b f b f b f bf b g b g b g b g b 12 , 000 123 k , m , j f bf b f b f b f b f bf b g b g b g b g b 15 , 000 153 k , m , j f bf b f b f b f b f bf b g b g b g b g b 18 , 000 183 k , m , j f bf b f b f b f b f bf b g b g b g b g b 22 , 000 223 k , m , j f bf b f b f b f b f bf b g b g b g b g b h b h b h b 27 , 000 273 k , m , j f bf b f b f b f b f bf b g b g b g b g b h b h b h b 33 , 000 333 k , m , j f bf b f b f b f b f bf b g b g b g b g b h b h b h b 39 , 000 393 k , m , j f bf b f b f b f b f bf b g b g b g b g b h b h b h b 47 , 000 473 k , m , jf b f b f bf b f b f b f c g b g b g b g b h b h b h b k c k c k c 56 , 000 563 k , m , jf b f b f bf b f b f b f c g b g b g b g b h b h b h b k c k c k c 68 , 000 683 k , m , jf b f b f bf b f b f b f c g b g b g b g b h b h b h b k c k c k c 82 , 000 823 k , m , jf b f b f bf b f c f c f f g b g b g b g b h b h b h b k c k c k c 100 , 000 104 k , m , jf b f b f bf b f b f d f g g b g b g b g b h b h b h b k c k c k c 120 , 000 124 k , m , jf b f b f bf b f b f d g b g b g b g b h b h b h b k c k c k c 150 , 000 154 k , m , j f c f c f cf c f cf d g b g b g b g e h b h b h b k ck c k c 180 , 000 184 k , m , j f c f c f cf c f cf d g b g b g b g g h b h b h b k ck c k c 220 , 000 224 k , m , j f c f c f cf c f cf d g b g b g b h b h b h b k ck c k c 270 , 000 274 k , m , j f c f c f cf c f cf d g b g b g h h b h b h b j c j c j c k b k c k c 330 , 000 334 k , m , j f d f d f df d f df d g b g b g h h b h b h b j c j c j c k b k c k c 390 , 000 394 k , m , jf d f d f d f d f d g b g b g g h b h b h d j c j c j c k b k c k c 470 , 000 474 k , m , j f d f d f df d f df d g b g b g g h b h b j c j c k b k c k d 560 , 000 564 k , m , jf d f d f d f d f d g c g c g g h b h d j c j c k b k c 680 , 000 684 k , m , jf d f d f d f d f d g c g c g g h b h d j c j d k b k c 820 , 000 824 k , m , jf f f f f f f f f f g e g e g g h b j c j f k b k c 1 , 000 , 000 105 k , m , jf h f h f h f h f h f m g e g e g g h b j c k b k d 1 , 200 , 000 125 k , m , jf h f h f h f h h b j c k b 1 , 500 , 000 155 k , m , jf h f h f h f h h b j c k c 1 , 800 , 000 185 k , m , jf h f h f h f h h d j d k d 2,200,000 225 k,m,j fj fg*+ hf jf kd 2 , 270 , 000 275 k , m , j 3 , 300 , 000 335 k , m , j fm*+ 3 , 900 , 000 395 k , m , j 4 , 700 , 000 475 k , m , j fc*+ fc*+ fc*+ fg*+ fs*+ gk+ gk+ 5 , 600 , 000 565 k , m , j 6 , 800 , 000 685 k , m , j fm+ 8 , 200 , 000 825 k , m , j 10 , 000 , 000 106 k , m , j fh*+ fh*+ fh*+ fs+ gk+ 12 , 000 , 000 126 k , m , j 15 , 000 , 000 156 k , m , j 18 , 000 , 000 186 k , m , j 22 , 000 , 000 226 k , m , j cap pf cap code cap tol. c1210* c1825* c2220 c2225 c1812*

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip/standard ceramic surface mount x5r capacitance range note: for non-standard capacitance values or voltages, contact your local kemet sales representative. 50 volt ceramic chips can be used for 63 volt applications. * eia preferred chip sizes c0805* c1206* c1210* c1812* c1825* c2225 100v 50v 100v 50v 100v 50v kc kc kc 100v 100v 50v 100v 50v 100v dc dc dc dc dc dc dc dc dc dd dd dd dd dd dd 50v m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z m,z cap tol 682 822 103 123 153 183 223 273 333 393 473 563 683 823 104 124 154 184 224 274 334 394 474 564 684 824 105 125 155 185 225 cap code 6800 8200 10,000 12,000 15,000 18,000 22,000 27,000 33,000 39,000 47,000 56,000 68,000 82,000 100,000 120,000 150,000 180,000 220,000 270,000 330,000 390,000 470,000 560,000 680,000 820,000 1,000,000 1,200,000 1,500,000 1,800,000 2,200,000 cap. pf dc dc dc eb eb eb eb eb eb eb eb eb eb eb eb eb ec ec ec ec eb eb eb eb eb eb eb ec ec eb eb eb eb fb fb fb fb fb fb fc fc fc fc fd fd fd fd fd ff fh fb fb fb fc fd fd fd gb gb gb gb gb gb gb gb gb gb gc gc ge ge gb gb gb gb hb hb hb hb hb hb hb hb hb hb hb hb hb hb hb hb hb hb hd kb kb kb kb kb kb kb kb kc kd kd m,z 275 2,700,000 kd z5u capacitance range (kemet's z5u also meets y5v characteristics) 50v 100v 50v 100v 50v 100v 50v 100v 50v 100v 50v 100v 6,800 682 m,z dc dc 8,200 822 m,z dc dc 10,000 103 m,z dc dc eb eb 12,000 123 m,z dc eb eb 15,000 153 m,z dc eb eb 18,000 183 m,z dc eb eb 22,000 223 m,z dc eb eb 27,000 273 m,z dc eb eb 33,000 333 m,z dc eb eb 39,000 393 m,z dd eb ec 47,000 473 m,z dd eb ec fb fb 56,000 563 m,z dd eb eb fb fb 68,000 683 m,z dd eb eb fb fb 82,000 823 m,z dd eb eb fb fc gb gb 100,000 104 m,z dd eb eb fb fd gb gb 120,000 124 m,z ec fb fd gb gb 150,000 154 m,z ec fc fd gb gb 180,000 184 m,z ec fc gb hb hb 220,000 224 m,z ec fc gb hb hb 270,000 274 m,z fc gb hb hb 330,000 334 m,z fd gb hb hb kb kc 390,000 394 m,z fd gb hb hd kb kc 470,000 474 m,z fd gb hb kb kc 560,000 564 m,z fd gc hb kb 680,000 684 m,z fd gc hb kb 820,000 824 m,z ff ge hb kb 1,000,000 105 m,z fh ge hb kb 1,200,000 125 m,z hb kb 1,500,000 155 m,z hb kc 1,800,000 185 m,z hb kd 2,200,000 225 m,z hb kd 2,700,000 275 m,z kd c1825* c2225 cap pf cap code cap tol. c0805* c1206* c1210* c1812* see page 7 8  for thickness code reference chart. note: for non-standard capacitance values or voltages, contact your local kemet sales representative. +reflow only  available m 20% tolerance only improved product with higher ratings and tighter capacitance tolerance product may be substituted within the same size (length,  width, and thickness) at kemet's option. reels with such substitutions will be marked with the improved kemet part numbers. 76 6.3v 16v 6.3v 10v 16v 6.3v 10v 16v 25v 4v 6.3v 10v 16v 25v 6.3v 10v 16v 25v 6.3v 10v 16v 25v 50v 10 , 000 103 k , m a a~ 12 , 000 123 k , mbbbbbb 15 , 000 153 k , mbbbbbb 18 , 000 183 k , mbbbbbb 22 , 000 223 k , mbbbbbb 27 , 000 273 k , mbbbbbb 33 , 000 333 k , mbbbbbb 39 , 000 393 k , mbbbbbb 47 , 000 473 k , mbbbbbb 56 , 000 563 k , mbbbbbb 68 , 000 683 k , mbbbbbb 82 , 000 823 k , mbbbbbb 100 , 000 104 k , m a a~ bb bb bb 120 , 000 124 k , m 150 , 000 154 k , m 180 , 000 184 k , m 220 , 000 224 k , mbb 270 , 000 274 k , mcccccc eb 330 , 000 334 k , mcccccc eb 390 , 000 394 k , mcccccc eb 470 , 000 474 k , mccccccdcec 560 , 000 564 k , mccccccdded 680 , 000 684 k , mccccccdeee 820 , 000 824 k , mccccccdfef 1 , 000 , 000 105 k , m bb bb cc cc cc cd dg dg dg dg eh fh+ fh+ fh+ 1 , 200 , 000 125 k , m dd dd dd ec fd+ fd+ 1 , 500 , 000 155 k , m de de de ec ec ec ec fd+ fd+ 1 , 800 , 000 185 k , m dh dh dh ec ec ec ec fd+ fd+ 2 , 200 , 000 225 k , m bb cc+ cc+ cc+ dd dg dd ee ee ee ee fg+ fg+ 2 , 700 , 000 275 k , m ef ef ef ef fg+ fg+ 3 , 300 , 000 335 k , m de de dh eh eh eh eh fh+ fh+ 4 , 700 , 000 475 k , m cd+ dh dh dh eh eh eh eh fk+ fk+ fk+ fk+ 5 , 600 , 000 565 k , m 6 , 800 , 000 685 k , m ed ed eh fj+ fj+ fj+ ff+ 8 , 200 , 000 825 k , m ed ed eh fk+ fk+ fk+ fg+ 10 , 000 , 000 106 k , m cd+ dj+ dj+ dk+ eh eh eh eh+ fk+ fk+ fk+ fh+ 12 , 000 , 000 126 k , m fd+ fd+ fg+ 15 , 000 , 000 156 k , m fd+ fd+ fl+ 18 , 000 , 000 186 k , m fl+ fl+ fh+ 22 , 000 , 000 226 k , m dh+ eh+ fh+ fh+ fj+ 27 , 000 , 000 276 k , m 33 , 000 , 000 336 k , m 39 , 000 , 000 396 k , m 47 , 000 , 000 476 k , m dj+ eh+ fq+ 100 , 000 , 000 107 k , m eh+ fq+ c1206* c1210* c0402* c0805* cap pf cap code cap tolerance c0603* 0201

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip/capacitors tin lead l termination c 0805 c 103 k 5 r a l* ceramic size code specification c - standard capacitance code expressed in picofarads (pf) first two digits represent significant figures. third digit specifies number of zeros. (use 9 for 1.0 through 9.9pf. use 8 for 0.5 through 0.99pf) (example: 2.2pf = 229 or 0.50 pf = 508) capacitance tolerance b C 0.10pf j C 5% c C 0.25pf k C 10% d C 0.5pf m C 20% f C 1% g C 2% l # w # b s mounting length width bandwidth min. separation technique 1.0 (.04)  .05(.002) 0.5 (.02)  .05 (.002) 0.20 (0.008)-0.40 (0.016) 0.3 (.012) solder reflow 1.6 (.063)  0.15 (.006) 0.8 (.032)  0.15 (.006) 0.35 (.014) 0.15 (.006) 0.7 (.028) 2.0 (.079)  0.2 (.008) 1.25 (.049)  0.2 (.008) 0.5 (.02) .25 (.010) 0.75 (.030) solder wave  ? 3.2 (.126)  0.2 (.008) 1.6 (.063)  0.2 (.008) 0.5 (.02) .25 (.010) n/a solder reflow 3.2 (.126)  0.2 (.008) 2.5 (.098)  0.2 (.008) 0.5 (.02) .25 (.010) n/a 4.5 (.177)  0.3 (.012) 3.2 (.126)  0.3 (.012) 0.6 (.024) .35 (.014) n/a 4.5 (.177)  0.3 (.012) 6.4 (.252)  0.4 (.016) 0.6 (.024) .35 (.014) n/a 5.6 (.220)  0.4 (.016) 5.0 (.197)  0.4 (.016) 0.6 (.024) .35 (.014) n/a 5.6 (.220)  0.4 (.016) 6.3 (.248)  0.4 (.016) 0.6 (.024) .35 (.014) n/a dimensionsmillimeters and (inches) capacitor ordering information capacitor outline drawings end metallization l - snpb plated nickel barrier (snpb 5% minimum) failure rate level a- not applicable temperature characteristic designated by capacitance change over temperature range g C c0g (np0) (30 ppm/c) r C x7r (15%) (-55c + 125c) p C x5r (15%) (-55c + 85c) voltage 1 - 100v 3 - 25v 2 - 200v 4 - 16v 5 - 50v 8 - 10v 9 - 6.3v * part number example: c0805c103k5ral (14 digits - no spaces) * note: indicates eia preferred case sizes (tightened tolerances apply for 0402, 0603, and 0805 packaged in bulk cassette, see  page 96.) ? for extended value 1210 case size  C solder reflow only. or solder reflow metric size code (ref only) 1005 1608 2012 3216 3225 4532 4564 5650 5664 eia size code 0402* 0603* 0805* 1206* 1210* 1812 1825* 2220 2225 (standard chips - for military see page 87) see page 78 for thickness dimensions. kemets line of tin/lead termination commercial mlcc surface mount capacitors are designed to meet the needs of the commercial, high reliability, and military customer applications where tin/lead plating is required. kemets tin/lead elec- troplating process is designed to meet a 5% minimum lead content in the termination of the component. as the bulk of the electronics industry marches to rohs compliance it is important that kemet provide the tin/lead terminated products for our valued high reliability and military customers. kemet tiin/lead mlcc surface mount capacitors are available in standard eia case sizes from 0402 to 2225 and standard capacitance values in x7r, x5r, c0g dielectrics. voltage ratings range from 6.3v to 200v. to order the tin/lead termina- tions indicate an l in the 14 th digit of the part number. for additional dielectrics and voltage ratings please contact the fac- tory or local sales personnel. features refer to pages 73-76 for np0/c0g, x7r and x5r dielectric capacitance ranges available.      	

	 
 sn/pb  	 kemet tin/lead mlcc surface mount capacit ors are available in standard eia case sizes from 0402 to 2225 and standard  capacitance values in x7r and c0g dielectrics. voltage ratings  range from 6.3v to 200v. to order the tin/lead terminations  indicate an ?l? in the 14 th  digit of the part number. to request the l series te rmination for other surface  mount product lines (open  mode, high voltage, arrays, etc.) or for addi tional dielectrics and higher voltage rating s, please contact the factory or local  sales  representative.  77 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip capacitors this chart refers to ceramic chip thickness codes on pages  73-76. thickness code reference chart packaging quantity based on finished chip thickness specifications thickness code chip size chip thickness range (mm) qty per reel 7" plastic qty per reel 13" plastic qty per reel  7" paper qty per reel 13" paper qty per bulk cassette aa  0201 .30  .03 n/a n/a 15,000 n/a n/a bb  0402     .50  .05 n/a n/a 10,000 50,000 50,000 cb  0603   .80  .07 n/a n/a 4,000 10,000 15,000 cc  0603   .80  .10 n/a n/a 4,000 10,000 n/a cd 0603 .80  .15 n/a n/a 4,000 10,000 n/a db  0805   .60  .10 n/a n/a n/a n/a 10,000 dc  0805   .78  .10 4,000 10,000 4,000 10,000 n/a dd  0805   .90  .10 4,000 10,000 n/a n/a n/a de  0805  1.00  .10 2,500 10,000 n/a n/a n/a df  0805  1.10  .10 2,500 10,000 n/a n/a n/a dg  0805  1.25  .15 2,500 10,000 n/a n/a n/a dh  0805  1.25  .20 2,500 10,000 n/a n/a n/a dj  0805  1.25  .20 3,000 10,000 n/a n/a n/a dk 0805  1.25  .15 3,000 10,000 n/a n/a n/a eb 1206   .78  .10 4,000 10,000 4,000 10,000 n/a ec 1206   .90  .10 4,000 10,000 n/a n/a n/a ed 1206  1.00  .10 2,500 10,000 n/a n/a n/a ee 1206  1.10  .10 2,500 10,000 n/a n/a n/a ef 1206  1.20  .15 2,500 10,000 n/a n/a n/a eg 1206  1.60  .15 2,000 8,000 n/a n/a n/a eh 1206  1.60  .20 2,000 8,000 n/a n/a n/a ej 1206  1.70  .20 2,000 8,000 n/a n/a n/a ek 1206 .80  .10 2,000 8,000 n/a n/a n/a el 1206 1.15  .15 2,000 8,000 n/a n/a n/a em 1206 1.25  .15 2,500 10,000 n/a n/a n/a en 1206 0.95  .10 4,000 10,000 n/a n/a n/a fb 1210   .78  .10 4,000 10,000 n/a n/a n/a fc 1210   .90  .10 4,000 10,000 n/a n/a n/a fd 1210   .95  .10 4,000 10,000 n/a n/a n/a fe 1210  1.00  .10 2,500 10,000 n/a n/a n/a ff 1210  1.10  .10 2,500 10,000 n/a n/a n/a fg 1210  1.25  .15 2,500 10,000 n/a n/a n/a fh 1210  1.55  .15 2,000 8,000 n/a n/a n/a fj 1210  1.85  .20 2,000 8,000 n/a n/a n/a fk 1210  2.10  .20 2,000 8,000 n/a n/a n/a fl 1210 1.40  .15 2,000 8,000 n/a n/a n/a fm 1210 1.70  .20 2,000 8,000 n/a n/a n/a fn 1210 1.85  .20 2,000 8,000 n/a n/a n/a fo 1210 1.50  .20 2,000 8,000 n/a n/a n/a fp 1210 1.60  .20 2,000 8,000 n/a n/a n/a fq 1210 2.5  .20 1,500 8,000 n/a n/a n/a fr 1210 2.25  .20 2,000 8,000 n/a n/a n/a fs 1210 2.50  .20 1,000 4,000 n/a n/a n/a gb 1812 1.00  .10 1,000 4,000 n/a n/a n/a gc 1812 1.10  .10 1,000 4,000 n/a n/a n/a gd 1812 1.25  .15 1,000 4,000 n/a n/a n/a ge 1812 1.30  .10 1,000 4,000 n/a n/a n/a gf 1812 1.50  .10 1,000 4,000 n/a n/a n/a gg 1812 1.55  .10 1,000 4,000 n/a n/a n/a gh 1812 1.40  .15 1,000 4,000 n/a n/a n/a gj 1812 1.70  .15 1,000 4,000 n/a n/a n/a gk 1812 1.60  .20 1,000 4,000 n/a n/a n/a gl 1812 1.90  .20 1,000 4,000 n/a n/a n/a gm 1812 2.00  .20 1,000 4,000 n/a n/a n/a gn 1812 1.70  .20 1,000 4,000 n/a n/a n/a hb 1825 1.10  .15 1,000 4,000 n/a n/a n/a hc 1825 1.15  .15 1,000 4,000 n/a n/a n/a hd 1825 1.30  .15 1,000 4,000 n/a n/a n/a he 1825 1.40  .15 1,000 4,000 n/a n/a n/a hf 1825 1.50  .15 1,000 4,000 n/a n/a n/a jb 2220 1.00  .15 1,000 4,000 n/a n/a n/a jc 2220 1.10  .15 1,000 4,000 n/a n/a n/a jd 2220 1.30  .15 1,000 4,000 n/a n/a n/a je 2220 1.40  .15 1,000 4,000 n/a n/a n/a jf 2220 1.50  .15 1,000 4,000 n/a n/a n/a kb 2225 1.00  .15 1,000 4,000 n/a n/a n/a kc 2225 1.10  .15 1,000 4,000 n/a n/a n/a kd 2225 1.30  .15 1,000 4,000 n/a n/a n/a ke 2225 1.40  .15 1,000 4,000 n/a n/a n/a 78

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic open mode capacitors applications: markets: ? input side filtering (power plane/bus) ? automotive ? high current applications (battery line) - all applications connected directly to the battery ? circuits that cannot be fused to open when - conversion to 42v power system ? power conversion - raw power input side filtering short circuits occur due to flex cracks m e t r i c eia si ze size code  code l - length w - width b - bandwidth separation 2012 0805 2.00 (.079)  .20 (.008) 1.25 (.049)  .20 (.008) 0.50 (.02)  .25 (.010) 0.75 (.030) 3216 1206 3.20 (.126)  .20 (.008) 1.60 (.063)  .20 (.008) 0.50 (.02)  .25 (.010) n/a 3225 1210  3.20 (.126)  .20 (.008) 2.50 (.098)  .20 (.008) 0.50 (.02)  .25 (.010) n/a note: for thickness dimensions, see table 2. c 1812 f 105 k 1 r a c style c - ceramic size code 0805, 1206, 1210, 1812 specification f - open-mode capacitance code, pf first two digits represent significant figures.  third digit specifies number of zeros. 100 pf = 101. (use 9 for 1.0 through 9.9 pf) (use 8 for 0.1 through .99 pf) capacitance tolerance k = 10% m = 20% voltage 2 = 200v  5 = 50v 1 = 100v  3 = 25v 4 = 16v temperature characteristic designated by capacitance change over temperature range r C x7r (15%) (-55c +125c) end metallization c = standard failure rate level a = not applicable the open-mode dimension (om) exceeds the termination bandwidth dimensions: om >bw features outline drawing table 1 - dimensions - millimeters (inches) capacitor ordering information open-mode internal design kemets open mode ceramic surface mount capacitor is designed to significantly minimize the probability of a low ir or short circuit condition when forced to failure in a board flex situation. this reduces the poten- tial for causing catastrophic failures. this product is rohs compliant. metric size code eia size code l - length w - width b - bandwidth  separation 2012 0805 2.0 (.079)  .20 (.008) 1.25 (.049)  0.2 (.008) 0.50 (.02)  .25 (.010) 0.75 (.030) 3216 1206 3.2 (.126)  .20 (.008) 1.6 (.063)  0.2 (.008) 0.50 (.02)  .25 (.010) n/a 3225 1210 3.2 (.126)  .20 (.008) 2.5 (.098)  0.2 (.008) 0.50 (.02)  .25 (.010) n/a 4532 1812 4.5 (.177)  0.3 (.012) 3.2 (.126)  0.3 (.012) 0.60 (.024)  .35 (.014) n/a w l t b s tin plate nickel plate conductive metallization electrodes 79 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic open mode capacitors table 2 x7r dielectric capacitance range and thickness targets (mm) ceramic surface mount thickness and packaging information 16v 25v 50v 100v 200v 16v 25v 50v 100v 200v 16v 25v 50v 100v 200v 25v 50v 100v 200v 102 dd dd dd dd dd 122 dd dd dd dd dd 152 dd dd dd dd dd 182 dd dd dd dd dd 222 dd dd dd dd dd 272 dd dd dd dd dd 332 dd dd dd dd dd 392 dd dd dd dd dd 472 dd dd dd dd dd 562 dd dd dd dd dd 682 dd dd dd dd dd 822 dd dd dd dd dd 103 dd dd dd dd dd 123 dd dd dd dd dg 153 dd dd dd dd dg 183 dd dd dd dd ec 223 dd dd dd dg ec 273 dd dd dd dg ec 333 dd dd dd dg ec 393 dd dd dd dg ec 473 dd dd dd de ec ec ec ec eg gb 563 dd dd dd ec ec ec ec eg gb 683 dd dd dg dg ec ec ec ec eg fd gb 823 dd dd dg ec ec ec ec eg fd gb 104 dg dg dg ec ec ec ec eg fd fd fd fd fg gb gb gb gb 124 dg dg ec ec ec ec fd fd fd fd fg gb gb gb gb 154 dg dg ec ec ec eg fd fd fd fd fh gb gb gb gb 184 dg dg ec ec ec eg fd fd fd fd fh gb gb gb gb 224 dg dd dg ec ec ec ed fd fd fd fg fj gb gb gb gc 274 ec ec ec fd fd fd fg gb gb gb gf 334 eg eg fd fd fd fh gb gb gb gk 394 eg eg fd fd fg fh gb gb gb gl 474 de dg eg eg ec fd fd fg fj gb gb gc 564 eg fd fd fg fr gb gb gd 684 dg eg fd fg fh fr gd gd gf 824 eg fd fg fj gd gd gk 105 eg ec eh fd fh fj fq gn gn gm 125 fg 155 fh 185 fh 225 ec eh fj fm 475 eh fg fm 1812 0805 1206 cap code 1210 thickness code series dimension 7" reel qty. 13" reel qty. dd 0805 .90  .10 4000 10000 de 0805 1.00  .10 2500 10000 dg 0805 1.25  .15 2500 10000 ec 1206 .90  .10 4000 10000 eg 1206 1.60  .15 2000 8000 eh 1206 1.60  .20 2000 8000 fd 1210 .95  .10 4000 10000 fg 1210 1.25  .15 2500 10000 fh 1210 1.55  .15 2000 8000 fj 1210 1.85  .20 2000 8000 fm 1210 1.70  .20 2000 8000 fr 1210 2.25  .20 2000 8000 fq 1210 2.5  .20 1500 8000 gb 1812 1.0  .10 1000 4000 gc 1812 1.1  .10 1000 4000 gd 1812 1.25  .15 1000 4000 gf 1812 1.50  .15 1000 4000 gk 1812 1.60  .20 1000 4000 gl 1812 1.90  .20 1000 4000 gm 1812 2.00  .20 1000 4000 gn 1812 1.70  .20 1000 4000 80 16v  25v  50v 100v  200v 16v  25v  50v  100v 200v 16v 25v 50v  100v 200v 25v  50v  100v 200v 102 dd dd dd dd dd 122 dd dd dd dd dd 152 dd dd dd dd dd 182 dd dd dd dd dd 222 dd dd dd dd dd 272 dd dd dd dd dd 332 dd dd dd dd dd 392 dd dd dd dd dd 472 dd dd dd dd dd 562 dd dd dd dd dd 682 dd dd dd dd dd 822 dd dd dd dd dd 103 dd dd dd dd dd 123 dd dd dd dd dg 153 dd dd dd dd dg 183 dd dd dd dd ec 223 dd dd dd dg ec 273 dd dd dd dg ec 333 dd dd dd dg ec 393 dd dd dd dg ec 473 dd dd dd de ec ec ec ec eg gb 563 dd dd dd ec ec ec ec eg gb 683 dd dd dg dg ec ec ec ec eg fd gb 823 dd dd dg ec ec ec ec eg fd gb 104 dg dg dg ec ec ec ec eg fd fd fd fd fg gb gb gb gb 124 dg dg ec ec ec ec fd fd fd fd fg gb gb gb gb 154 dg dg ec ec ec eg fd fd fd fd fh gb gb gb gb 184 dg dg ec ec ec eg fd fd fd fd fh gb gb gb gb 224 dg dd dg ec ec ec ed fd fd fd fg fj gb gb gb gc 274 ec ec ec fd fd fd fg gb gb gb gf 334 eg eg eg eg fd fd fd fh gb gb gb gk 394 eg eg fd fd fg fh gb gb gb gl 474 de dg eg eg ec fd fd fg fj gb gb gc 564 eg fd fd fg fr gb gb gd 684 dg eg fd fg fh fr gd gd gf 824 eg fd fg fj gd gd gk 105 eg ec eh fd fh fj fq gn gn gm 125 fg 155 fh 185 fh 225 ec eh fj fm 475 eh fg fm 685 fq 1812 0805 1206 cap code 1210

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip / high voltage metric code eia size code l - length w - width b - bandwidth band separation 2012 0805 2.0 (0.079)  0.2 (0.008) 1.2 (0.049)  0.2 (0.008) 0.5 (0.02 ?.25 (0.010) 0.75 (0.030) 3216 1206 3.2 (0.126)  0.2 (0.008) 1.6 (0.063)  0.2 (0.008) 0.5 (0.02)  0.25 (0.010) n/a 3225 1210 3.2 (0.126)  0.2 (0.008) 2.5 (0.098)  0.2 (0.008) 0.5 (0.02)  0.25 (0.010) n/a 4520 1808 4.5 (0.177)  0.3 (0.012) 2.0 (0.079  0.2 (0.008) 0.6 (0.024)  0.35 (0.014) n/a 4532 1812 4.5 (0.177)  0.3 (0.012) 3.2 (0.126)  0.3 (0.012) 0.6 (0.024)  0.35 (0.014) n/a 4564 1825 4.5 (0.177)  0.3 (0.012) 6.4 (0.250)  0.4 (0.016) 0.6 (0.024)  0.35 (0.014) n/a 5650 2220 5.6 (0.224)  0.4 (0.016) 5.0 (0.197)  0.4 (0.016) 0.6 (0.024)  0.35 (0.014) n/a 5664 2225 5.6 (0.224)  0.4 (0.016) 6.4 (0.250)  0.4 (0.016) 0.6 (0.024)  0.35 (0.014) n/a outline drawing kemet's high voltage surface mount capacitors are designed to withstand high voltage applications.  they offer high capacitance with low leakage current and low esr at high frequency.  the capacitors have pure tin (sn) plated external electrodes for good solderability.  x7r dielectrics are not designed for ac line filtering applications.  an insulating coating may be required to prevent surface arcing. these components are rohs compliant. applications markets   switch mode power supply   power supply   input filter   high voltage power supply   resonators   dc-dc converter   tank circuit   lcd fluorescent backlight ballast   snubber circuit   hid lighting   output filter   telecommunications equipment   high voltage coupling   industrial equipment/control   high voltage dc blocking   medical equipment/control   lighting ballast   computer (lan/wan interface)   voltage multiplier circuits    analog and digital modems   coupling capacitor/cuk   automotive applications markets outline drawing table 1 - dimensions - millimeters (in.) w l t b s tin plate nickel plate conductive metallization electrodes 81 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip / high voltage * contact kemet sales representative for c, d, f & g capacitance tolerance availability. note: actual thickness dimensions may be less than stated maximum. check the kemet website, www.kemet.com, for additional values and chip sizes available. pg ceramic surface mount c0g dielectric capacitance values and thickness targets (in.) series max  thickness (in) 0. 050 0. 050 0. 065 0. 065 0. 065 0. 065 0. 101 0. 101 0. 101 0. 101 0. 080 0. 080 0. 080 0. 080 0. 080 0. 080 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 cap code/ voltage 500 1000 500 1000 1500 2000 500 1000 1500 2000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 1.0-2.4 c,d 109-249 2.7-5.1 c,d           k,m 279-519 5.6-9.1 c,d        j,k,m 569-919 10 c,d        j,k,m 100 11 c,d        j,k,m 110 12 c,d        j,k,m 120 13 c,d        j,k,m 130 15 c,d    g,j,k,m 150 16 c,d    g,j,k,m 160 18 c,d    g,j,k,m 180 20 c,d    g,j,k,m 200 22 c,d    g,j,k,m 220 24 c,d    g,j,k,m 240 27     d,f,g,j,k,m 270 30     d,f,g,j,k,m 300 33     d,f,g,j,k,m 330 36     d,f,g,j,k,m 360 39     d,f,g,j,k,m 390 43     d,f,g,j,k,m 430 47     d,f,g,j,k,m 470 51     d,f,g,j,k,m 510 56         f,g,j,k,m 560 62         f,g,j,k,m 620 68         f,g,j,k,m 680 75         f,g,j,k,m 750 82         f,g,j,k,m 820 91         f,g,j,k,m 910 100         f,g,j,k,m 101 110         f,g,j,k,m 111 120         f,g,j,k,m 121 130         f,g,j,k,m 131 150         f,g,j,k,m 151 160         f,g,j,k,m 161 180         f,g,j,k,m 181 200         f,g,j,k,m 201 220         f,g,j,k,m 221 240         f,g,j,k,m 241 270         f,g,j,k,m 271 300         f,g,j,k,m 301 330         f,g,j,k,m 331 360         f,g,j,k,m 361 390         f,g,j,k,m 391 430         f,g,j,k,m 431 470         f,g,j,k,m 471 510         f,g,j,k,m 511 560         f,g,j,k,m 561 620         f,g,j,k,m 621 680         f,g,j,k,m 681 750         f,g,j,k,m 751 820         f,g,j,k,m 821 910         f,g,j,k,m 911 1000         f,g,j,k,m 102 1100         f,g,j,k,m 112 1200         f,g,j,k,m 122 1300         f,g,j,k,m 132 1500         f,g,j,k,m 152 1600         f,g,j,k,m 162 1800         f,g,j,k,m 182 2000         f,g,j,k,m 202 2200         f,g,j,k,m 222 2400         f,g,j,k,m 242 2700         f,g,j,k,m 272 3000         f,g,j,k,m 302 3300         f,g,j,k,m 332 3600         f,g,j,k,m 362 3900         f,g,j,k,m 392 4300         f,g,j,k,m 432 4700         f,g,j,k,m 472 5100         f,g,j,k,m 512 5600         f,g,j,k,m 562 6200         f,g,j,k,m 622 6800         f,g,j,k,m 682 7500         f,g,j,k,m 752 8200         f,g,j,k,m 822 9100         f,g,j,k,m 912 10,000         f,g,j,k,m 103 2225 cap pf capacitance tolerance * 1825 2220 1812 0805 1206 1210 1808 82

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip / high voltage note: actual thickness dimensions may be less than stated maximum. check the kemet website, www.kemet.com, for additional values and chip sizes available. pg x7r dielectric capacitance values and thickness targets (in.) eia metric 0805 2012 0.055 1.27 8 2,500 10,000 1206 3216 0.065 1.65 8 2,000 8,000 1210 3225 0.101 2.57 8 2,000 8,000 1808 4520 0.080 2.03 12 1,000 4,000 1812/1813 4532 0.067 1.70 12 1,000 4,000 1825 4564 0.067 1.70 12 1,000 4,000 2220 5650 0.067 1.70 12 1,000 4,000 2225 5664 0.067 1.70 12 1,000 4,000 qty per reel 7" plastic qty per reel 13" plastic kemet high voltage surface mount chip (voltage codes c,d,f,g,h, and z) thickness and reeling quantities chip size max. thickness (in) max. thickness (mm) tape width  (mm) series max thickness (in) 0. 050 0. 050 0. 065 0. 065 0. 065 0. 065 0. 080 0. 080 0. 080 0. 080 0. 080 0. 080 0. 080 0. 080 0. 080 0. 080 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 0. 067 cap code/ voltage 500 1000 500 1000 1500 2000 500 1000 1500 2000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000 10 j,k,m 100 11 j,k,m 110 12 j,k,m 120 13 j,k,m 130 15 j,k,m 150 16 j,k,m 160 18 j,k,m 180 20 j,k,m 200 22 j,k,m 220 24 j,k,m 240 27 j,k,m 270 30 j,k,m 300 33 j,k,m 330 36 j,k,m 360 39 j,k,m 390 43 j,k,m 430 47 j,k,m 470 51 j,k,m 510 56 j,k,m 560 62 j,k,m 620 68 j,k,m 680 75 j,k,m 750 82 j,k,m 820 91 j,k,m 910 100 j,k,m 101 110 j,k,m 111 120 j,k,m 121 130 j,k,m 131 150 j,k,m 151 180 j,k,m 181 220 j,k,m 221 270 j,k,m 271 330 j,k,m 331 390 j,k,m 391 470 j,k,m 471 560 j,k,m 561 680 j,k,m 681 820 j,k,m 821 1000 j,k,m 102 1200 j,k,m 122 1500 j,k,m 152 1800 j,k,m 182 2000 j,k,m 202 2200 j,k,m 222 2700 j,k,m 272 3300 j,k,m 332 3900 j,k,m 392 4700 j,k,m 472 5600 j,k,m 562 6800 j,k,m 682 8200 j,k,m 822 10,000 j,k,m 103 12,000 j,k,m 123 15,000 j,k,m 153 18,000 j,k,m 183 22,000 j,k,m 223 27,000 j,k,m 273 33,000 j,k,m 333 39,000 j,k,m 393 47,000 j,k,m 473 56,000 j,k,m 563 62,000 j,k,m 623 68,000 j,k,m 683 82,000 j,k,m 823 100,000 j,k,m 104 120,000 j,k,m 124 150,000 j,k,m 154 180,000 j,k,m 184 220,000 j,k,m 224 2225 cap pf capacitance tolerance 1825 2220 1812 0805 1206 1210 1808 83 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip / high voltage c 0805 c 102 k c r a c style c - ceramic chip size 0805; 1206; 1210; 1808; 1812; 1825; 2220; 2225 specification c - standard capacitance code, pf first two digits represent significant figures.  third digit specifies number of zeros. 100 pf = 101. (use   9   for 1.0 through 9.9 pf) (use   8   for 0.1 through .99 pf) capacitance tolerance c = 0.25pf* j = 5% d = 0.5pf* k = 10% f = 1%* m = 20% g = 2%* * contact kemet sales for availability. voltage c = 500v g = 2000v d = 1000v z = 2500v f = 1500v h = 3000v temperature characteristic designated by capacitance change over temperature range g    (c0g) (30ppm/c) (-55  c +125  c) r    x7r (15%) (-55  c +125  c) end metallization c = standard failure rate level a = not applicable capacitor ordering information property specification capacitance c0g: 1 pf to 0.010 f x7r: 10 pf to 0.22 f 25  c, 1.0  0.2 vrms, 1 khz (1 mhz for   1000 pf (c0g only) cap tolerance c0g:  c*, d*, f*, g*, j, k, m       * contact kemet sales for availability. x7r:  j, k, m df c0g:  0.1% max x7r:  2.5% max voltage ratings 500 v, 1000 v, 1500 v, 2000 v, 2500 v, 3000 v operating temperature range from -55c to +125c 25  c ir @ 500v 100 g ? or 1000 m ? -f, whichever is less 125  c ir @ 500v 10 g ? or 100 m ? -f, whichever is less -55  c tcc +125  c tcc x7r:  + 15% c0g:  + 30 ppm /   c dielectric strength 150% of rated voltage for rated voltage =1000v ripple current consult kemet sales representative electrical parameters marking these chips are supplied unmarked.  if required, they can be supplied laser-marked at an extra cost. packaging kemet high voltage surface mount mlcc are available packaged in tape and reel configuration, or bulk soldering process the 0805 and 1206 case sizes are suitable for either reflow or wave soldering processes.  sizes 1210 and larger should be limited to reflow soldering only.  all sizes incorporate the standard kemet barrier layer of pure nickel with an overplating of pure tin (sn) for excellent solderability and resistance to solder leaching of recommended solder pad dimensions the termination. bag as outlined on page 8 3 .  please consult factory for waffle packaging options. details on the marking format is located on page 9 7.   mm in. mm in. mm in. mm in. 0805 3.30 0.130 0.70 0.028 1.60 0.063 1.30 0.051 1206 4.50 0.177 1.50 0.059 2.00 0.079 1.50 0.059 1210 4.50 0.177 1.50 0.059 2.90 0.114 1.50 0.059 1808 5.90 0.232 2.30 0.091 2.40 0.094 1.80 0.071 1812 5.90 0.232 2.30 0.091 3.70 0.146 1.80 0.071 1825 5.90 0.232 2.30 0.091 6.90 0.272 1.80 0.071 2220 7.00 0.276 3.30 0.130 5.50 0.217 1.85 0.073 2225 7.00 0.276 3.30 0.130 6.80 0.268 1.85 0.073 l (pad length) chip size t (total length) s (separation w (pad width) pf from -55oc to +125oc  capacitor ordering information electrical parameters marking packaging soldering process recommended solder pad dimensions style chip size specification capacitance code, pf capacitance tolerance voltage temperature characteristic failure rate level end metallization 84

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic capacitor array  four individual capacitors inside one 1206 monolithic structure  saves board and inventory space  one placement instead of four - less costly  easier to handle and solder than 4 smaller chips  tape and reel per eia 481-1  rohs compliant features w bw p/2 ref p l cl bw1 t capacitor outline drawing table 1 eia dimensions C millimeters (inches) 1632 3.2 (0.126)   0.2 (0.008) 1.6 (.063)   0.2 (.008) 0.7 - 1.35  (0.027 - 0.053) 0.40 (0.016)   0.2 (0.008) 0.1 - 0.5 (0.004 - 0.020) size code length l width w thickness t (max.) bandwidth bw bandwidth bw1 0.8 (0.031)   0.1 (0.004) pitch p notes: 1. metric is controlling - english for reference only. 2. pitch (p) tolerances are non-cumulative along the package. 3. thickness (t) depends on capacitance. end metallization expressed in picofarads (pf) first two digits represent significant figures. third digit specifies number of zeros. (use 9 for 1.0 thru 9.9pf. (example: 2.2pf = 229 ceramic eia size code specification capacitance code  voltage c - standard capacitance tolerance k  ?    10%: m  ?    20% standard tolerances contact factory for any special requirements. c-standard (tin-plated nickel barrier) 5 = 50v; 3 = 25v; 4 = 16v; 8=10v c 1632 c 103 k 5 r c failure rate level a a- not applicable temperature characteristic designated by capacitance change over temperature range g  ?  c0g (np0) (  30 ppm/  c) r  ?  x7r (  15%) ceramic chip array ceramic array ordering information 85 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip array table 2a c0g dielectric    capacitance range (1) to complete the kemet part number, insert the alpha code for the tolerance desired.       k =   10% and m =   20%  ?  standard tolerance. contact factory for any special requirements. (2) to complete the kemet part number, insert appropriate number for voltage desired:       "5" = 50 volts, "3" = 25 volts, "4" = 16 volts, and "8" = 10 volts. capacitance values (pf) kemet part number capacitance tolerance 10 12 15 18 22 27 33 39 47 56 68 82 100 120 150 180 220 270 330 390 470 c1632c100(1)(2)gac c1632c120(1)(2)gac c1632c150(1)(2)gac c1632c180(1)(2)gac c1632c220(1)(2)gac c1632c270(1)(2)gac c1632c330(1)(2)gac c1632c390(1)(2)gac c1632c470(1)(2)gac c1632c560(1)(2)gac c1632c680(1)(2)gac c1632c820(1)(2)gac c1632c101(1)(2)gac c1632c121(1)(2)gac c1632c151(1)(2)gac c1632c181(1)(2)gac c1632c221(1)(2)gac c1632c271(1)(2)gac c1632c331(1)(2)gac c1632c391(1)(2)gac c1632c471(1)(2)gac k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m 100 120 150 180 220 270 330 390 470 560 680 820 101 121 151 181 221 271 331 391 471 16v 25v 50v 100 120 150 180 220 270 330 390 470 560 680 820 101 121 151 181 221 271 331 391 471 100 120 150 180 220 270 330 390 470 560 680 820 101 121 151 181 221 271 331 391 471   land pattern dimensions - ceramic chip capacitor arrays - mm z 2.80 g 0.40 x 0.52 y(ref) 1.20 c(ref) 1.60 reflow solder calculation formula z = lmin + 2jt + tt g = smax - 2jh -th x = wmin + 2js + ts tt, th, ts = combined                    tolerances 3216 dimension 1632 ceramic array  land pattern layout g 8 places x p z y 6 places c additional pad dimension information is available in kemet technical bulletin f-2100. table 2b x7r dielectric    capacitance range (1) to complete the kemet part number, insert the alpha code for the tolerance desired:       k =   10% and m =   20%  ?  standard tolerances. contact factory for any special requirements. (2) to complete the kemet part number, insert appropriate number for voltage desired:        "5" = 50 volts, "3" = 25 volts, "4" = 16 volts , and "8" = 10 volts. capacitance values (pf) kemet part number capacitance tolerance 330 390 470 560 680 820 1000 1200 1500 1800 2200 2700 3300 3900 4700 5600 6800 8200 10,000 12,000 15,000 18,000 22,000 27,000 33,000 39,000 47,000 56,000 68,000 82,000 100,000 c1632c331(1)(2)rac c1632c391(1)(2)rac c1632c471(1)(2)rac c1632c561(1)(2)rac c1632c681(1)(2)rac c1632c821(1)(2)rac c1632c102(1)(2)rac c1632c122(1)(2)rac c1632c152(1)(2)rac c1632c182(1)(2)rac c1632c222(1)(2)rac c1632c272(1)(2)rac c1632c332(1)(2)rac c1632c392(1)(2)rac c1632c472(1)(2)rac c1632c562(1)(2)rac c1632c682(1)(2)rac c1632c822(1)(2)rac c1632c103(1)(2)rac c1632c123(1)(2)rac c1632c153(1)(2)rac c1632c183(1)(2)rac c1632c223(1)(2)rac c1632c273(1)(2)rac c1632c333(1)(2)rac c1632c393(1)(2)rac c1632c473(1)(2)rac c1632c563(1)(2)rac c1632c683(1)(2)rac c1632c823(1)(2)rac c1632c104(1)(2)rac k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m k,m 331 391 471 561 681 821 102 122 152 182 222 272 332 392 472 562 682 822 103 123 153 183 223 273 333 393 473 563 683 823 104 16v 25v 50v 331 391 471 561 681 821 102 122 152 182 222 272 332 392 472 562 682 822 103 123 153 183 223 331 391 471 561 681 821 102 122 152 182 222 272 332 392 472 562 682 822 103 123 153 183 223 10v 10v 100v 100 120 150 180 220 270 330 390 470 560 680 820 101 121 151 181 200v 100 120 150 180 220 270 330 390 470 560 680 820 100v 331 391 471 561 200v 331 391 471 561 681 821 102 122 152 182 222 272 332 392 472 p(ref) 0.80 86

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 kemet size t style code l w min. max. bw cdr01 c0805 2.03 .38 (.080 .015) 1.27 .38 (.050 .015) .56 (.022) 1.40 (.055) .51  0.25 (.020 .010) cdr02 c1805 4.57 .38 (.180 .015) 1.27 .38 (.050 .015) .56 (.022) 1.40 (.055) .51  0.25 (.020 .010) cdr03 c1808 4.57 .38 (.180 .015) 2.03 .38 (.080 .015) .56 (.022) 2.03 (.080) .51  0.25 (.020 .010) cdr04 c1812 4.57 .38 (.180 .015) 3.18 .38 (.125 .015) .56 (.022) 2.03 (.080) .51  0.25 (.020 .010) +.51 +.020 +.51 +.020 cdr05 c1825 4.57 .180 6.35 .250 .51 (.020) 2.03 (.080) .51  0.25 (.020 .010)  .38  .015  .38  .015 cdr06 c2225 5.72 .51 (.225 .020) 6.35 .51 (.250 .020) .51 (.020) 2.03 (.080) .51  0.25 (.020 .010) cdr31 c0805 2.00 .20 (.078 .008) 1.25 .20 (.049 .008) 1.30 (.051) .50  0.20 (.020 .008) cdr32 c1206 3.20 .20 (.125 .008) 1.60 .20 (.062 .008) 1.30 (.051) .50  0.20 (.020 .008) cdr33 c1210 3.20 .25 (.125 .010) 2.50 .25 (.098 .010) 1.50 (.059) .50  0.25 (.020 .010)  cdr34 c1812 4.50 .25 (.176 .010) 3.20 .25 (.125 .010) 1.50 (.059) .50  0.25 (.020 .010)  cdr35 c1825 4.50 .30 (.176 .012) 6.40 .30 (.250 .012) 1.50 (.059) .50  0.30 (.020 .012) () ceramic chip/mil-prf-55681 ceramic size code see table above specification p -mil-prf-55681 = cdr01-cdr06 n-mil-prf-55681 = cdr31-cdr35 capacitance 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: 2.2 pf   229) capacitance tolerance bcdfjkm  .1 pf  .25 pf  .5 pf  1%  5%  10%  20% failure rate level (%/1000 hrs.) m    1.0 r    0.01 p    0.1 s    0.001 termination finish s    solder coated, final w    base metalization  (solderguard i) barrier metal  tinned u    base metalization  tin or (tin/lead alloy) barrier metal  solder solderguard ii coated (solderguard i) y    base metalization barrier metal  tinned (100% tin) solderguard ii capacitance tolerance bcdfjkm .1 pf .25 pf .5 pf 1% 5% 10% 20% rated voltage a    50; b    100 end metalization c    solderguard ii (100% sn)  (military equiv: y, w) h    solderguard i (sn60)  (military equiv: s, u) failure rate  (%/1,000 hrs.) m    1.0 r    0.01 p    0.1 s    0.001 voltage temperature characteristic designated by capacitance change over temperature range g    bp (c0g/np0)  (30 ppm/  c) x    bx (15% without voltage +15% -25% with voltage) voltage 1    100v, 5    50v mil-prf-55681 part number ordering information capacitor outline drawings dimensionsmillimeters and (inches) note: for solderguard i (mil-c55681   s   or   u   endmets), the length, width and thickness positive tolerances (including bandwidth) cited above are allowed to increase by the  following amounts: length width/thickness cdr01 0.51mm (.020) 0.38mm (.015) cdr02-06 0.64mm (.025) 0.38mm (.015) cdr31-35 0.60mm (.023) 0.30mm (.012) () cdr01 b p 101 b k s m style & size code style c   ceramic d   dielectric, fixed chip r   established reliability rated temperature  55  c to +125  c dielectrics p   30 ppm/  c  with or without voltage x   15%  without voltage + 15%,   25%  with voltage capacitance expressed in picofarads (pf). first 2 digits represent significant figures and the last digit specifies the number of zeros to follow. (use 9 for 1.0 through 9.9pf. example: 2.2pf = 229) kemet/mil-prf-55681 part number equivalents c 0805 p 101 k 1 g m c* chip dimensions bw w l t solderguard i  * solder nickel silver metallization electrodes solderguard ii tinned nickel silver metallization electrodes military designation -  ? s ?  or  ? u ? kemet designation -  ? h ? military designation -  ? w ?  or  ? y ? kemet designation -  ? c ? * part number example: c0805p101k1gmc (14 digits - no spaces) 87 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 charac- cap. avail. kemet capacitors mil-prf-55681 teristic pf tol. part number 100 volt  c1808 size (military cdr03) (contd) 560 j c1808p561j1g(4)c cdr03bp561bjw(4) 680 j,k c1808p681(3)1g(4)c cdr03bp681b(3)w(4) 820 j c1808p821j1g(4)c cdr03bp821bjw(4) 1,000 j,k c1808p102(3)1g(4)c cdr03bp102b(3)w(4) 12,000 k c1808p123k1x(4)c cdr03bx123bkw(4) 15,000 k,m c1808p153(3)1x(4)c cdr03bx153b(3)w(4) 18,000 k c1808p183k1x(4)c cdr03bx183bkw(4) 22,000 k,m c1808p223(3)1x(4)c cdr03bx223b(3)w(4) 27,000 k c1808p273k1x(4)c cdr03bx273bkw(4) 33,000 k,m c1808p333(3)1x(4)c cdr03bx333b(3)w(4) 50 volt  c1808 size (military cdr03) 39,000 k c1808p393k5x(4)c cdr03bx393akw(4) 47,000 k,m c1808p473(3)5x(4)c cdr03bx473a(3)w(4) 56,000 k c1808p563k5x(4)c cdr03bx563akw(4) 68,000 k,m c1808p683(3)5x(4)c cdr03bx683a(3)w(4) 100 volt  c1812 size (military cdr04) 1,200 j c1812p122j1g(4)c cdr04bp122bjw(4) 1,500 j,k c1812p152(3)1g(4)c cdr04bp152b(3)w(4) 1,800 j c1812p182j1g(4)c cdr04bp182bjw(4) 2,200 j,k c1812p222(3)1g(4)c cdr04bp222b(3)w(4) 2,700 j c1812p272j1g(4)c cdr04bp272bjw(4) 3,300 j,k c1812p332(3)1g(4)c cdr04bp332b(3)w(4) 39,000 k c1812p393k1x(4)c cdr04bx393bkw(4) 47,000 k,m c1812p473(3)1x(4)c cdr04bx473b(3)w(4) 56,000 k c1812p563k1x(4)c cdr04bx563bkw(4) 50 volt  c1812 size (military cdr04) 82,000 k c1812p823k5x(4)c cdr04bx823akw(4) 100,000 k,m c1812p104(3)5x(4)c cdr04bx104a(3)w(4) 120,000 k c1812p124k5x(4)c cdr04bx124akw(4) 150,000 k,m c1812p154(3)5x(4)c cdr04bx154a(3)w(4) 180,000 k c1812p184k5x(4)c cdr04bx184akw(4) 100 volt  c1825 size (military cdr05) 3,900 j,k c1825p392(3)1g(4)c cdr05bp392b(3)w(4) 4,700 j,k c1825p472(3)1g(4)c cdr05bp472b(3)w(4) 5,600 j,k c1825p562(3 )1g(4 )c cdr05bp562b(3)w(4) 68,000 k,m c1825p683(3)1x(4)c cdr05bx683b(3)w(4) 82,000 k c1825p823k1x(4)c cdr05bx823bkw(4) 100,000 k,m c1825p104(3)1x(4)c cdr05bx104b(3)w(4) 120,000 k c1825p124k1x(4)c cdr05bx124bkw(4) 150,000 k,m c1825p154(3)1x(4)c cdr05bx154b(3)w(4) 50 volt  c1825 size (military cdr05) 220,000 k,m c1825p224(3)5x(4)c cdr05bx224a(3)w(4) 270,000 k c1825p274k5x(4)c cdr05bx274akw(4) 330,000 k,m c1825p334(3)5x(4)c cdr05bx334a(3)w(4) 100 volt  c2225 size (military cdr06) 6,800 j,k c2225p682(3)1g(4)c cdr06bp682b(3)w(4) 8,200 j,k c2225p822(3)1g(4)c cdr06bp822b(3)w(4) 10,000 j,k c2225p103(3)1g(4)c cdr06bp103b(3)w(4) 50 volt  c2225 size (military cdr06) 390,000 k c2225p394k5x(4)c cdr06bx394akw(4) 470,000 k,m c2225p474(3)5x(4)c cdr06bx474a(3)w(4) charac- cap. avail. kemet capacitors mil-prf-55681 teristic pf tol. part number 100 volt  c0805 size (military cdr01) 10 j,k c0805p100(3)1g(4)c cdr01bp100b(3)w(4) 12 j c0805p120j1g(4)c cdr01bp120bjw(4) 15 j,k c0805p150(3)1g(4)c cdr01bp150b(3)w(4) 18 j c0805p180j1g(4)c cdr01bp180bjw(4) 22 j,k c0805p220(3)1g(4)c cdr01bp220b(3)w(4) 27 j c0805p270j1g(4)c cdr01bp270bjw(4) 33 j,k c0805p330(3)1g(4)c cdr01bp330b(3)w(4) 39 j c0805p390j1g(4)c cdr01bp390bjw(4) 47 j,k c0805p470(3)1g(4)c cdr01bp470b(3)w(4) 56 j c0805p560j1g(4)c cdr01bp560bjw(4) 68 j,k c0805p680(3)1g(4)c cdr01bp680b(3)w(4) 82 j c0805p820j1g(4)c cdr01bp820bjw(4) 100 j,k c0805p101(3)1g(4)c cdr01bp101b(3)w(4) 120 j,k c0805p121(3)1(2)(4)c cdr01b(1)121b(3)w(4) 150 j,k c0805p151(3)1(2)(4)c cdr01b(1)151b(3)w(4) 180 j,k c0805p181(3)1(2)(4)c cdr01b(1)181b(3)w(4) 220 k,m c0805p221(3)1x(4)c cdr01bx221b(3)w(4) 270 k c0805p271k1x(4)c cdr01bx271bkw(4) 330 k,m c0805p331(3)1x(4)c cdr01bx331b(3)w(4) 390 k c0805p391k1x(4)c cdr01bx391bkw(4) 470 k,m c0805p471(3)1x(4)c cdr01bx471b(3)w(4) 560 k c0805p561k1x(4)c cdr01bx561bkw(4) 680 k,m c0805p681(3)1x(4)c cdr01bx681b(3)w(4) 820 k c0805p821k1x(4)c cdr01bx821bkw(4) 1,000 k,m c0805p102(3)1x(4)c cdr01bx102b(3)w(4) 1,200 k c0805p122k1x(4)c cdr01bx122bkw(4) 1,500 k,m c0805p152(3)1x(4)c cdr01bx152b(3)w(4) 1,800 k c0805p182k1x(4)c cdr01bx182bkw(4) 2,200 k,m c0805p222(3)1x(4)c cdr01bx222b(3)w(4) 2,700 k c0805p272k1x(4)c cdr01bx272bkw(4) 3,300 k,m c0805p332(3)1x(4)c cdr01bx332b(3)w(4) 50 volt  c0805 size (military cdr01) 3,900 k c0805p392k5x(4)c cdr01bx392akw(4) 4,700 k,m c0805p472(3)5x(4)c cdr01bx472a(3)w(4) 100 volt  c1805 size (military cdr02) 220 j,k c1805p221(3)1g(4)c cdr02bp221b(3)w(4) 270 j c1805p271j1g(4)c cdr02bp271bjw(4) 3,900 k c1805p392k1x(4)c cdr02bx392bkw(4) 4,700 k,m c1805p472(3)1x(4)c cdr02bx472b(3)w(4) 5,600 k c1805p562k1x(4)c cdr02bx562bkw(4) 6,800 k,m c1805p682(3)1x(4)c cdr02bx682b(3)w(4) 8,200 k c1805p822k1x(4)c cdr02bx822bkw(4) 10,000 k,m c1805p103(3)1x(4)c cdr02bx103b(3)w(4) 50 volt  c1805 size (military cdr02) 12,000 k c1805p123k5x(4)c cdr02bx123akw(4) 15,000 k,m c1805p153(3)5x(4)c cdr02bx153a(3)w(4) 18,000 k c1805p183k5x(4)c cdr02bx183akw(4) 22,000 k,m c1805p223(3)5x(4)c cdr02bx223a(3)w(4) 100 volt  c1808 size (military cdr03) 330 j,k c1808p331(3)1g(4)c cdr03bp331b(3)w(4) 390 j c1808p391j1g(4)c cdr03bp391bjw(4) 470 j,k c1808p471(3)1g(4)c cdr03bp471b(3)w(4) bx bp bx bx bx bp bp bx bx bp bx ceramic chip/mil-prf-55681 established reliability ratings & part number reference bx bp bx bx bp (1) to complete part number for dielectric, insert p or x symbol    as defined by military specification. (2) to complete part number for dielectric, insert g or x symbol. (  g   for military   bp,   or   x   for military   bx.  ) (3) to complete part number, insert capacitance tolerance symbol (when applicable) as available in mil-prf-55681: b    0.1 pf, c    0.25 pf, d    0.5pf, f    1%, j    5%, k    10%, m    20%.  note: available tolerances are listed in columns above. (4) to complete part number, insert failure rate symbol: m   1.0%; p   0.1%; r   0.01%; s   .001%. note: all mil-prf-55681 and kemet part numbers tabulated above assume use of solderguard ii (mil-prf-55681   w  ; kemet   c  ) end metaliza- tion. if mil-prf-55681   u   or   s   (kemet   h  ) or mil-prf-55681   y   (kemet  c  ) is required, please change designators accordingly. bp bp or bx bx 88

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 cap. avail. kemet capacitors mil-prf-55681 pf tol. part number 100 volt  bp  c0805 size (military cdr31) 91 f,j,k c0805n910(3)1g(4)c cdr31bp910b(3)w(4) 100 f,j,k c0805n101(3)1g(4)c cdr31bp101b(3)w(4) 110 f,j,k c0805n111(3)1g(4)c cdr31bp111b(3)w(4) 120 f,j,k c0805n121(3)1g(4)c cdr31bp121b(3)w(4) 130 f,j,k c0805n131(3)1g(4)c cdr31bp131b(3)w(4) 150 f,j,k c0805n151(3)1g(4)c cdr31bp151b(3)w(4) 160 f,j,k c0805n161(3)1g(4)c cdr31bp161b(3)w(4) 180 f,j,k c0805n181(3)1g(4)c cdr31bp181b(3)w(4) 200 f,j,k c0805n201(3)1g(4)c cdr31bp201b(3)w(4) 220 f,j,k c0805n221(3)1g(4)c cdr31bp221b(3)w(4) 240 f,j,k c0805n241(3)1g(4)c cdr31bp241b(3)w(4) 270 f,j,k c0805n271(3)1g(4)c cdr31bp271b(3)w(4) 300 f,j,k c0805n301(3)1g(4)c cdr31bp301b(3)w(4) 330 f,j,k c0805n331(3)1g(4)c cdr31bp331b(3)w(4) 360 f,j,k c0805n361(3)1g(4)c cdr31bp361b(3)w(4) 390 f,j,k c0805n391(3)1g(4)c cdr31bp391b(3)w(4) 430 f,j,k c0805n431(3)1g(4)c cdr31bp431b(3)w(4) 470 f,j,k c0805n471(3)1g(4)c cdr31bp471b(3)w(4) 50 volt  bp  c0805 size (military cdr31) 510 f,j,k c0805n511(3)5g(4)c cdr31bp511a(3)w(4) 560 f,j,k c0805n561(3)5g(4)c cdr31bp561a(3)w(4) 620 f,j,k c0805n621(3)5g(4)c cdr31bp621a(3)w(4) 680 f,j,k c0805n681(3)5g(4)c cdr31bp681a(3)w(4) 100 volt  bx  c0805 size (military cdr31) 470 k,m c0805n471(3)1x(4)c cdr31bx471b(3)w(4) 560 k,m c0805n561(3)1x(4)c cdr31bx561b(3)w(4) 680 k,m c0805n681(3)1x(4)c cdr31bx681b(3)w(4) 820 k,m c0805n821(3)1x(4)c cdr31bx821b(3)w(4) 1,000 k,m c0805n102(3)1x(4)c cdr31bx102b(3)w(4) 1,200 k,m c0805n122(3)1x(4)c cdr31bx122b(3)w(4) 1,500 k,m c0805n152(3)1x(4)c cdr31bx152b(3)w(4) 1,800 k,m c0805n182(3)1x(4)c cdr31bx182b(3)w(4) 2,200 k,m c0805n222(3)1x(4)c cdr31bx222b(3)w(4) 2,700 k,m c0805n272(3)1x(4)c cdr31bx272b(3)w(4) 3,300 k,m c0805n332(3)1x(4)c cdr31bx332b(3)w(4) 3,900 k,m c0805n392(3)1x(4)c cdr31bx392b(3)w(4) 4,700 k,m c0805n472(3)1x(4)c cdr31bx472b(3)w(4) 50 volt  bx  c0805 size (military cdr31) 5,600 k,m c0805n562(3)5x(4)c cdr31bx562a(3)w(4) 6,800 k,m c0805n682(3)5x(4)c cdr31bx682a(3)w(4) 8,200 k,m c0805n822(3)5x(4)c cdr31bx822a(3)w(4) 10,000 k,m c0805n103(3)5x(4)c cdr31bx103a(3)w(4) 12,000 k,m c0805n123(3)5x(4)c cdr31bx123a(3)w(4) 15,000 k,m c0805n153(3)5x(4)c cdr31bx153a(3)w(4) 18,000 k,m c0805n183(3)5x(4)c cdr31bx183a(3)w(4) cap. avail. kemet capacitors mil-prf-55681 pf tol. part number 100 volt  bp  c0805 size (military cdr31) 1.0 b,c c0805n109(3)1g(4)c cdr31bp1r0b(3)w(4) 1.1 b,c c0805n119(3)1g(4)c cdr31bp1r1b(3)w(4) 1.2 b,c c0805n129(3)1g(4)c cdr31bp1r2b(3)w(4) 1.3 b,c c0805n139(3)1g(4)c cdr31bp1r3b(3)w(4) 1.5 b,c c0805n159(3)1g(4)c cdr31bp1r5b(3)w(4) 1.6 b,c c0805n169(3)1g(4)c cdr31bp1r6b(3)w(4) 1.8 b,c c0805n189(3)1g(4)c cdr31bp1r8b(3)w(4) 2.0 b,c c0805n209(3)1g(4)c cdr31bp2r0b(3)w(4) 2.2 b,c c0805n229(3)1g(4)c cdr31bp2r2b(3)w(4) 2.4 b,c c0805n249(3)1g(4)c cdr31bp2r4b(3)w(4) 2.7 b,c,d c0805n279(3)1g(4)c cdr31bp2r7b(3)w(4) 3.0 b,c,d c0805n309(3)1g(4)c cdr31bp3r0b(3)w(4) 3.3 b,c,d c0805n339(3)1g(4)c cdr31bp3r3b(3)w(4) 3.6 b,c,d c0805n369(3)1g(4)c cdr31bp3r6b(3)w(4) 3.9 b,c,d c0805n399(3)1g(4)c cdr31bp3r9b(3)w(4) 4.3 b,c,d c0805n439(3)1g(4)c cdr31bp4r3b(3)w(4) 4.7 b,c,d c0805n479(3)1g(4)c cdr31bp4r7b(3)w(4) 5.1 b,c,d c0805n519(3)1g(4)c cdr31bp5r1b(3)w(4) 5.6 b,c,d c0805n569(3)1g(4)c cdr31bp5r6b(3)w(4) 6.2 b,c,d c0805n629(3)1g(4)c cdr31bp6r2b(3)w(4) 6.8 b,c,d c0805n689(3)1g(4)c cdr31bp6r8b(3)w(4) 7.5 b,c,d c0805n759(3)1g(4)c cdr31bp7r5b(3)w(4) 8.2 b,c,d c0805n829(3)1g(4)c cdr31bp8r2b(3)w(4) 9.1 b,c,d c0805n919(3)1g(4)c cdr31bp9r1b(3)w(4) 10 f,j,k c0805n100(3)1g(4)c cdr31bp100b(3)w(4) 11 f,j,k c0805n110(3)1g(4)c cdr31bp110b(3)w(4) 12 f,j,k c0805n120(3)1g(4)c cdr31bp120b(3)w(4) 13 f,j,k c0805n130(3)1g(4)c cdr31bp130b(3)w(4) 15 f,j,k c0805n150(3)1g(4)c cdr31bp150b(3)w(4) 16 f,j,k c0805n160(3)1g(4)c cdr31bp160b(3)w(4) 18 f,j,k c0805n180(3)1g(4)c cdr31bp180b(3)w(4) 20 f,j,k c0805n200(3)1g(4)c cdr31bp200b(3)w(4) 22 f,j,k c0805n220(3)1g(4)c cdr31bp220b(3)w(4) 24 f,j,k c0805n240(3)1g(4)c cdr31bp240b(3)w(4) 27 f,j,k c0805n270(3)1g(4)c cdr31bp270b(3)w(4) 30 f,j,k c0805n300(3)1g(4)c cdr31bp300b(3)w(4) 33 f,j,k c0805n330(3)1g(4)c cdr31bp330b(3)w(4) 36 f,j,k c0805n360(3)1g(4)c cdr31bp360b(3)w(4) 39 f,j,k c0805n390(3)1g(4)c cdr31bp390b(3)w(4) 43 f,j,k c0805n430(3)1g(4)c cdr31bp430b(3)w(4) 47 f,j,k c0805n470(3)1g(4)c cdr31bp470b(3)w(4) 51 f,j,k c0805n510(3)1g(4)c cdr31bp510b(3)w(4) 56 f,j,k c0805n560(3)1g(4)c cdr31bp560b(3)w(4) 62 f,j,k c0805n620(3)1g(4)c cdr31bp620b(3)w(4) 68 f,j,k c0805n680(3)1g(4)c cdr31bp680b(3)w(4) 75 f,j,k c0805n750(3)1g(4)c cdr31bp750b(3)w(4) 82 f,j,k c0805n820(3)1g(4)c cdr31bp820b(3)w(4) ceramic chip/mil-prf-55681 established reliablility ratings & part number reference marking see page 97 for mil-prf-55681 marking (1) to complete part number for dielectric, insert p or x symbol    as defined by military specification. (2) to complete part number for dielectric, insert g or x symbol. (  g   for military   bp,  or  x   for military   bx. ) (3) to complete part number, insert capacitance tolerance symbol (when applicable) as available in mil-prf-55681: b    0.1 pf, c    0.25 pf. d    0.5pf, f    1%, j    5%, k    10%, m    20%. note: available tolerances are listed in columns above. (4) to complete part number, insert failure rate symbol: m   1.0%; p  0.1%; r  0.01%; s  .001%. note: all mil-prf-55681 and kemet part numbers tabulated above assume use of solderguard ii (mil-prf-55681   w  ; kemet  c  ) end metal- ization. if mil-prf-55681   u   or  s   (kemet  h  ) or mil-prf-55681   y   (kemet  c  ) is required, please change designators accordingly. 89 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 cap. avail. kemet capacitors mil-prf-55681 pf tol. part number 100 volt  bp  c1206 size (military cdr32) 1.0 b,c c1206n109(3)1g(4)c cdr32bp1r0b(3)w(4) 1.1 b,c c1206n119(3)1g(4)c cdr32bp1r1b(3)w(4) 1.2 b,c c1206n129(3)1g(4)c cdr32bp1r2b(3)w(4) 1.3 b,c c1206n139(3)1g(4)c cdr32bp1r3b(3)w(4) 1.5 b,c c1206n159(3)1g(4)c cdr32bp1r5b(3)w(4) 1.6 b,c c1206n169(3)1g(4)c cdr32bp1r6b(3)w(4) 1.8 b,c c1206n189(3)1g(4)c cdr32bp1r8b(3)w(4) 2.0 b,c c1206n209(3)1g(4)c cdr32bp2r0b(3)w(4) 2.2 b,c c1206n229(3)1g(4)c cdr32bp2r2b(3)w(4) 2.4 b,c c1206n249(3)1g(4)c cdr32bp2r4b(3)w(4) 2.7 b,c,d c1206n279(3)1g(4)c cdr32bp2r7b(3)w(4) 3.0 b,c,d c1206n309(3)1g(4)c cdr32bp3r0b(3)w(4) 3.3 b,c,d c1206n339(3)1g(4)c cdr32bp3r3b(3)w(4) 3.6 b,c,d c1206n369(3)1g(4)c cdr32bp3r6b(3)w(4) 3.9 b,c,d c1206n399(3)1g(4)c cdr32bp3r9b(3)w(4) 4.3 b,c,d c1206n439(3)1g(4)c cdr32bp4r3b(3)w(4) 4.7 b,c,d c1206n479(3)1g(4)c cdr32bp4r7b(3)w(4) 5.1 b,c,d c1206n519(3)1g(4)c cdr32bp5r1b(3)w(4) 5.6 b,c,d c1206n569(3)1g(4)c cdr32bp5r6b(3)w(4) 6.2 b,c,d c1206n629(3)1g(4)c cdr32bp6r2b(3)w(4) 6.8 b,c,d c1206n689(3)1g(4)c cdr32bp6r8b(3)w(4) 7.5 b,c,d c1206n759(3)1g(4)c cdr32bp7r5b(3)w(4) 8.2 b,c,d c1206n829(3)1g(4)c cdr32bp8r2b(3)w(4) 9.1 b,c,d c1206n919(3)1g(4)c cdr32bp9r1b(3)w(4) 10 f,j,k c1206n100(3)1g(4)c cdr32bp100b(3)w(4) 11 f,j,k c1206n110(3)1g(4)c cdr32bp110b(3)w(4) 12 f,j,k c1206n120(3)1g(4)c cdr32bp120b(3)w(4) 13 f,j,k c1206n130(3)1g(4)c cdr32bp130b(3)w(4) 15 f,j,k c1206n150(3)1g(4)c cdr32bp150b(3)w(4) 16 f,j,k c1206n160(3)1g(4)c cdr32bp160b(3)w(4) 18 f,j,k c1206n180(3)1g(4)c cdr32bp180b(3)w(4) 20 f,j,k c1206n200(3)1g(4)c cdr32bp200b(3)w(4) 22 f,j,k c1206n220(3)1g(4)c cdr32bp220b(3)w(4) 24 f,j,k c1206n240(3)1g(4)c cdr32bp240b(3)w(4) 27 f,j,k c1206n270(3)1g(4)c cdr32bp270b(3)w(4) 30 f,j,k c1206n300(3)1g(4)c cdr32bp300b(3)w(4) 33 f,j,k c1206n330(3)1g(4)c cdr32bp330b(3)w(4) 36 f,j,k c1206n360(3)1g(4)c cdr32bp360b(3)w(4) 39 f,j,k c1206n390(3)1g(4)c cdr32bp390b(3)w(4) 43 f,j,k c1206n430(3)1g(4)c cdr32bp430b(3)w(4) 47 f,j,k c1206n470(3)1g(4)c cdr32bp470b(3)w(4) 51 f,j,k c1206n510(3)1g(4)c cdr32bp510b(3)w(4) 56 f,j,k c1206n560(3)1g(4)c cdr32bp560b(3)w(4) 62 f,j,k c1206n620(3)1g(4)c cdr32bp620b(3)w(4) 68 f,j,k c1206n680(3)1g(4)c cdr32bp680b(3)w(4) 75 f,j,k c1206n750(3)1g(4)c cdr32bp750b(3)w(4) 82 f,j,k c1206n820(3)1g(4)c cdr32bp820b(3)w(4) 91 f,j,k c1206n910(3)1g(4)c cdr32bp910b(3)w(4) 100 f,j,k c1206n101(3)1g(4)c cdr32bp101b(3)w(4) cap. avail. kemet capacitors mil-prf-55681 pf tol. part number 100 volt  bp  c1206 size (military cdr32) 110 f,j,k c1206n111(3)1g(4)c cdr32bp111b(3)w(4) 120 f,j,k c1206n121(3)1g(4)c cdr32bp121b(3)w(4) 130 f,j,k c1206n131(3)1g(4)c cdr32bp131b(3)w(4) 150 f,j,k c1206n151(3)1g(4)c cdr32bp151b(3)w(4) 160 f,j,k c1206n161(3)1g(4)c cdr32bp161b(3)w(4) 180 f,j,k c1206n181(3)1g(4)c cdr32bp181b(3)w(4) 200 f,j,k c1206n201(3)1g(4)c cdr32bp201b(3)w(4) 220 f,j,k c1206n221(3)1g(4)c cdr32bp221b(3)w(4) 240 f,j,k c1206n241(3)1g(4)c cdr32bp241b(3)w(4) 270 f,j,k c1206n271(3)1g(4)c cdr32bp271b(3)w(4) 300 f,j,k c1206n301(3)1g(4)c cdr32bp301b(3)w(4) 330 f,j,k c1206n331(3)1g(4)c cdr32bp331b(3)w(4) 360 f,j,k c1206n361(3)1g(4)c cdr32bp361b(3)w(4) 390 f,j,k c1206n391(3)1g(4)c cdr32bp391b(3)w(4) 430 f,j,k c1206n431(3)1g(4)c cdr32bp431b(3)w(4) 470 f,j,k c1206n471(3)1g(4)c cdr32bp471b(3)w(4) 510 f,j,k c1206n511(3)1g(4)c cdr32bp511b(3)w(4) 560 f,j,k c1206n561(3)1g(4)c cdr32bp561b(3)w(4) 620 f,j,k c1206n621(3)1g(4)c cdr32bp621b(3)w(4) 680 f,j,k c1206n681(3)1g(4)c cdr32bp681b(3)w(4) 750 f,j,k c1206n751(3)1g(4)c cdr32bp751b(3)w(4) 820 f,j,k c1206n821(3)1g(4)c cdr32bp821b(3)w(4) 910 f,j,k c1206n911(3)1g(4)c cdr32bp911b(3)w(4) 1,000 f,j,k c1206n102(3)1g(4)c cdr32bp102b(3)w(4) 50 volt  bp  c1206 size (military cdr32) 1,100 f,j,k c1206n112(3)5g(4)c cdr32bp112a(3)w(4) 1,200 f,j,k c1206n122(3)5g(4)c cdr32bp122a(3)w(4) 1,300 f,j,k c1206n132(3)5g(4)c cdr32bp132a(3)w(4) 1,500 f,j,k c1206n152(3)5g(4)c cdr32bp152a(3)w(4) 1,600 f,j,k c1206n162(3)5g(4)c cdr32bp162a(3)w(4) 1,800 f,j,k c1206n182(3)5g(4)c cdr32bp182a(3)w(4) 2,000 f,j,k c1206n202(3)5g(4)c cdr32bp202a(3)w(4) 2,200 f,j,k c1206n222(3)5g(4)c cdr32bp222a(3)w(4) 100 volt  bx  c1206 size (military cdr32) 4,700 k,m c1206n472(3)1x(4)c cdr32bx472b(3)w(4) 5,600 k,m c1206n562(3)1x(4)c cdr32bx562b(3)w(4) 6,800 k,m c1206n682(3)1x(4)c cdr32bx682b(3)w(4) 8,200 k,m c1206n822(3)1x(4)c cdr32bx822b(3)w(4) 10,000 k,m c1206n103(3)1x(4)c cdr32bx103b(3)w(4) 12,000 k,m c1206n123(3)1x(4)c cdr32bx123b(3)w(4) 15,000 k,m c1206n153(3)1x(4)c cdr32bx153b(3)w(4) 50 volt  bx  c1206 size (military cdr32) 18,000 k,m c1206n183(3)5x(4)c cdr32bx183a(3)w(4) 22,000 k,m c1206n223(3)5x(4)c cdr32bx223a(3)w(4) 27,000 k,m c1206n273(3)5x(4)c cdr32bx273a(3)w(4) 33,000 k,m c1206n333(3)5x(4)c cdr32bx333a(3)w(4) 39,000 k,m c1206n393(3)5x(4)c cdr32bx393a(3)w(4) ceramic chip/mil-prf-55681 established reliability ratings & part number reference (1) to complete part number for dielectric, insert p or x symbol    as defined by military specification. (2) to complete part number for dielectric, insert g or x symbol. (  g   for military   bp,   or   x   for military   bx.  ) (3) to complete part number, insert capacitance tolerance symbol (when applicable) as available in mil-prf-55681: b    0.1 pf, c    0.25 pf. d    0.5pf, f    1%, j    5%, k    10%, m    20%.  note: available tolerances are listed in columns above. (4) to complete part number, insert failure rate symbol: m   1.0%; p   0.1%; r   0.01%; s   .001%. note: all mil-prf-55681 and kemet part numbers tabulated above assume use of solderguard ii (mil-prf-55681   w  ; kemet   c  ) end metaliza- tion. if m il-prf-55681   u   or   s   (kemet   h  ) or mil-prf-55681   y   (kemet  c  ) is required, please change designators accordingly. 90

  cap. avail. kemet capacitors mil-prf-55681 pf tol. part number 100 volt  bx  c1812 size (military cdr34) 27,000 k,m c1812n273(3)1x(4)c cdr34bx273b(3)w(4) 33,000 k,m c1812n333(3)1x(4)c cdr34bx333b(3)w(4) 39,000 k,m c1812n393(3)1x(4)c cdr34bx393b(3)w(4) 47,000 k,m c1812n473(3)1x(4)c cdr34bx473b(3)w(4) 56,000 k,m c1812n563(3)1x(4)c cdr34bx563b(3)w(4) 50 volt  bx  c1812 size (military cdr34) 100,000 k,m c1812n104(3)5x(4)c cdr34bx104a(3)w(4) 120,000 k,m c1812n124(3)5x(4)c cdr34bx124a(3)w(4) 150,000 k,m c1812n154(3)5x(4)c cdr34bx154a(3)w(4) 180,000 k,m c1812n184(3)5x(4)c cdr34bx184a(3)w(4) 100 volt  bp  c1825 size (military cdr35) 4,700 f,j,k c1825n472(3)1g(4)c cdr35bp472b(3)w(4) 5,100 f,j,k c1825n512(3)1g(4)c cdr35bp512b(3)w(4) 5,600 f,j,k c1825n562(3)1g(4)c cdr35bp562b(3)w(4) 6,200 f,j,k c1825n622(3)1g(4)c cdr35bp622b(3)w(4) 6,800 f,j,k c1825n682(3)1g(4)c cdr35bp682b(3)w(4) 7,500 f,j,k c1825n752(3)1g(4)c cdr35bp752b(3)w(4) 8,200 f,j,k c1825n822(3)1g(4)c cdr35bp822b(3)w(4) 9,100 f,j,k c1825n912(3)1g(4)c cdr35bp912b(3)w(4) 10,000 f,j,k c1825n103(3)1g(4)c cdr35bp103b(3)w(4) 50 volt  bp  c1825 size (military cdr35) 11,000 f,j,k c1825n113(3)5g(4)c cdr35bp113a(3)w(4) 12,000 f,j,k c1825n123(3)5g(4)c cdr35bp123a(3)w(4) 13,000 f,j,k c1825n133(3)5g(4)c cdr35bp133a(3)w(4) 15,000 f,j,k c1825n153(3)5g(4)c cdr35bp153a(3)w(4) 16,000 f,j,k c1825n163(3)5g(4)c cdr35bp163a(3)w(4) 18,000 f,j,k c1825n183(3)5g(4)c cdr35bp183a(3)w(4) 20,000 f,j,k c1825n203(3)5g(4)c cdr35bp203a(3)w(4) 22,000 f,j,k c1825n223(3)5g(4)c cdr35bp223a(3)w(4) 100 volt  bx  c1825 size (military cdr35) 56,000 k,m c1825n563(3)1x(4)c cdr35bx563b(3)w(4) 68,000 k,m c1825n683(3)1x(4)c cdr35bx683b(3)w(4) 82,000 k,m c1825n823(3)1x(4)c cdr35bx823b(3)w(4) 100,000 k,m c1825n104(3)1x(4)c cdr35bx104b(3)w(4) 120,000 k,m c1825n124(3)1x(4)c cdr35bx124b(3)w(4) 150,000 k,m c1825n154(3)1x(4)c cdr35bx154b(3)w(4) 50 volt  bx  c1825 size (military cdr35) 180,000 k,m c1825n184(3)5x(4)c cdr35bx184a(3)w(4) 220,000 k,m c1825n224(3)5x(4)c cdr35bx224a(3)w(4) 270,000 k,m c1825n274(3)5x(4)c cdr35bx274a(3)w(4) 330,000 k,m c1825n334(3)5x(4)c cdr35bx334a(3)w(4) 390,000 k,m c1825n394(3)5x(4)c cdr35bx394a(3)w(4) 470,000 k,m c1825n474(3)5x(4)c cdr35bx474a(3)w(4) bulk - bulk - chip bulk - anti-static chip bulk - anti-static size reeled std bag bag size reeled std bag bag c0805 2,500 25,000 10,000 c1808 2,500 7,500 3,000 c1206 2,500 25,000 10,000 c1812 1,100 7,500 3,000 c1210 2,500 25,000 10,000 c1825 1,100 7,500 1,000 c1805 2,500 7,500 3,000 c2225 1,100 5,000 1,000 cap. avail. kemet capacitors mil-prf-55681 pf tol. part number 100 volt  bp  c1210 size (military cdr33) 1,000 f,j,k c1210n102(3)1g(4)c cdr33bp102b(3)w(4) 1,100 f,j,k c1210n112(3)1g(4)c cdr33bp112b(3)w(4) 1,200 f,j,k c1210n122(3)1g(4)c cdr33bp122b(3)w(4) 1,300 f,j,k c1210n132(3)1g(4)c cdr33bp132b(3)w(4) 1,500 f,j,k c1210n152(3)1g(4)c cdr33bp152b(3)w(4) 1,600 f,j,k c1210n162(3)1g(4)c cdr33bp162b(3)w(4) 1,800 f,j,k c1210n182(3)1g(4)c cdr33bp182b(3)w(4) 2,000 f,j,k c1210n202(3)1g(4)c cdr33bp202b(3)w(4) 2,200 f,j,k c1210n222(3)1g(4)c cdr33bp222b(3)w(4) 50 volt  bp  c1210 size (military cdr33) 2,400 f,j,k c1210n242(3)5g(4)c cdr33bp242a(3)w(4) 2,700 f,j,k c1210n272(3)5g(4)c cdr33bp272a(3)w(4) 3,000 f,j,k c1210n302(3)5g(4)c cdr33bp302a(3)w(4) 3,300 f,j,k c1210n332(3)5g(4)c cdr33bp332a(3)w(4) 100 volt  bx  c1210 size (military cdr33) 15,000 k,m c1210n153(3)1x(4)c cdr33bx153b(3)w(4) 18,000 k,m c1210n183(3)1x(4)c cdr33bx183b(3)w(4) 22,000 k,m c1210n223(3)1x(4)c cdr33bx223b(3)w(4) 27,000 k,m c1210n273(3)1x(4)c cdr33bx273b(3)w(4) 50 volt  bx  c1210 size (military cdr33) 39,000 k,m c1210n393(3)5x(4)c cdr33bx393a(3)w(4) 47,000 k,m c1210n473(3)5x(4)c cdr33bx473a(3)w(4) 56,000 k,m c1210n563(3)5x(4)c cdr33bx563a(3)w(4) 68,000 k,m c1210n683(3)5x(4)c cdr33bx683a(3)w(4) 82,000 k,m c1210n823(3)5x(4)c cdr33bx823a(3)w(4) 100,000 k,m c1210n104(3)5x(4)c cdr33bx104a(3)w(4) 100 volt  bp  c1812 size (military cdr34) 2,200 f,j,k c1812n222(3)1g(4)c cdr34bp222b(3)w(4) 2,400 f,j,k c1812n242(3)1g(4)c cdr34bp242b(3)w(4) 2,700 f,j,k c1812n272(3)1g(4)c cdr34bp272b(3)w(4) 3,000 f,j,k c1812n302(3)1g(4)c cdr34bp302b(3)w(4) 3,300 f,j,k c1812n332(3)1g(4)c cdr34bp332b(3)w(4) 3,600 f,j,k c1812n362(3)1g(4)c cdr34bp362b(3)w(4) 3,900 f,j,k c1812n392(3)1g(4)c cdr34bp392b(3)w(4) 4,300 f,j,k c1812n432(3)1g(4)c cdr34bp432b(3)w(4) 4,700 f,j,k c1812n472(3)1g(4)c cdr34bp472b(3)w(4) 50 volt  bp  c1812 size (military cdr34) 5,100 f,j,k c1812n512(3)5g(4)c cdr34bp512a(3)w(4) 5,600 f,j,k c1812n562(3)5g(4)c cdr34bp562a(3)w(4) 6,200 f,j,k c1812n622(3)5g(4)c cdr34bp622a(3)w(4) 6,800 f,j,k c1812n682(3)5g(4)c cdr34bp682a(3)w(4) 7,500 f,j,k c1812n752(3)5g(4)c cdr34bp752a(3)w(4) 8,200 f,j,k c1812n822(3)5g(4)c cdr34bp822a(3)w(4) 9,100 f,j,k c1812n912(3)5g(4)c cdr34bp912a(3)w(4) 10,000 f,j,k c1812n103(3)5g(4)c cdr34bp103a(3)w(4) mil-prf-55681 maximum individual packaging quantities ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip/mil-prf-55681 established reliability ratings & part number reference (1) to complete part number for dielectric, insert p or x symbol    as defined by military specification. (2) to complete part number for dielectric, insert g or x symbol. (  g   for military   bp,   or   x   for military   bx.  ) (3) to complete part number, insert capacitance tolerance symbol (when applicable) as available in mil-prf-55681: b    0.1 pf, c    0.25 pf, d    0.5pf, f    1%, j    5%, k    10%, m    20%.  note: available tolerances are listed in columns above. (4) to complete part number, insert failure rate symbol: m   1.0%; p   0.1%; r   0.01%; s   .001%. note: all mil-prf-55681 and kemet part numbers tabulated above assume use of solderguard ii (mil-prf-55681   w  ; kemet   c  ) end metal- ization. if m il-prf-55681   u   or   s   (kemet   h  ) or mil-prf-55681   y   (kemet  c  ) is required, please change designators accordingly. mil-prf-55681 chips available in 7" reels only. 91 ceramic surface mount

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 kemet offers multilayer ceramic chip capacitors packaged in 8mm and 12mm plastic tape on 7" and 13" reels in accordance with eia standard 481-1: taping of surface mount components for automatic handling. this packaging system is compatible with all tape   fed   automatic   pick   and   place   systems. see page  7 8 for details on reeling quantities for commercial chips and page 87  for mil-prf-55681 chips. ceramic chip capacitors packaging information tape & reel packaging 8mm   .30 (.315   .012") or 12mm   .30 (.472   .012") 178mm (7.00") or 330mm (13.00") anti-static reel embossed carrier* 0402 and 0603 case sizes available on punched paper only. embossment anti-static cover tape (.10mm (.004") max thickness)        chip orientation             in pocket (except 1825 commercial, and 1825 & 2225 military) * punched paper carrier used for 0402 and 0603 case size. g handling. this packaging system is compatible with all tape   fed   automatic   pick   and   place   systems. see page 81 for details on reeling quantities for commercial chips and page 90 for mil-prf-55681 chips. kemet ? x c g z y grid placement courtyard z 2.14 2.78 3.30 4.50 4.50 5.90 5.90 7.00 7.00 g 0.28 0.68 0.70 1.50 1.50 2.30 2.30 3.30 3.30 x 0.74 1.08 1.60 2.00 2.90 3.70 6.90 5.50 6.80 y(ref) 0.93 1.05 1.30 1.50 1.50 1.80 1.80 1.85 1.85 c(ref) 1.21 1.73 2.00 3.00 3.00 4.10 4.10 5.15 5.15 z 3.18 3.70 4.90 4.90 g 0.68 0.70 1.50 1.50 x 0.80 1.10 1.40 2.00 y(ref) 1.25 1.50 1.70 1.70 smin 1.93 2.20 3.20 3.20 wave solder reflow solder calculation formula z = lmin + 2jt + tt g = smax - 2jh -th x = wmin + 2js + ts tt, th, ts = combined tolerances 0402 0603 0805 1206 1210 1812 1825 2220 2225 dimension not recommended not recommended     ! "  # $ surface mount land dimensions - ceramic chip capacitors - mm 93 packaging

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 performance notes 1. cover tape break force:  1.0 kg minimum. 2. cover tape peel strength:  the total peel strength of the cover tape from the carrier tape shall be: tape width peel strength 8 mm 0.1 newton to 1.0 newton (10g to 100g) 12 mm 0.1 newton to 1.3 newton (10g to 130g) the direction of the pull shall be opposite the direction of the carrier tape travel. the pull angle of the carrier tape shall be 165  to 180  from the plane of the carrier tape. during peeling, the carrier and/or cover tape shall be pulled at a velocity of 300 10 mm/minute. 3. reel sizes: molded tantalum capacitors are available on either 180 mm (7") reels (standard) or 330 mm (13") reels (with c-7280). note that 13   reels are preferred. 4. labeling:  bar code labeling (standard or custom) shall be on the side of the reel opposite the sprocket holes. refer to eia-556. embossed carrier tape configuration:  figure 1 notes 1. b1 dimension is a reference dimension for tape feeder clearance only. 2. the embossment hole location shall be measured from the sprocket hole controlling the location of the embossment. dimensions  of embossment location and hole location shall be applied independent of each other. 3. tape with components shall pass around radius   r   without damage (see sketch a). the minimum trailer length (fig. 2) may require  additional length to provide r min. for 12 mm embossed tape for reels with hub diameters approaching n min. (table 2) 4. the cavity defined by a 0 , b 0 , and k 0 shall be configured to surround the part with sufficient clearance such that the chip does not pro- trude beyond the sealing plane of the cover tape, the chip can be removed from the cavity in a vertical direction without mecha nical restriction, rotation of the chip is limited to 20 degrees maximum in all 3 planes, and lateral movement of the chip is restric ted to 0.5 mm maximum in the pocket (not applicable to vertical clearance.) table 1  embossed tape dimensions  (metric will govern) constant dimensions  millimeters (inches) tape size d 0 ep 0 p 2 t max t 1 max 8 mm 1.5 1.75 0.10 4.0 0.10 2.0 0.05 0.600 0.100 and +0.10 -0.0 12 mm (0.059 (0.069 0.004) (0.157 0.004) (0.079 0.002) (0.024) (0.004) +0.004, -0.0) variable dimensions  millimeters (inches) tape size pitch b 1 max. d 1 min. f p 1 r min. t 2 max w a 0 b 0 k 0 note 1 note 2 note 3 note 4 8 mm single 4.4 1.0 3.5 0.05 4.0 0.10 25.0 2.5 8.0 0.30 (4 mm) (0.173) (0.039) (0.138 0.002) (0.157 0.004) (0.984) (0.098) (.315 0.012) 12 mm double 8.2 1.5 5.5 0.05 8.0 0.10 30.0 4.6 12.0 0.30 (8 mm) (0.323) (0.059) (0.217 0.002) (0.315 0.004) (1.181) (0.181) (0.472 0.012) tantalum, ceramic and aluminum chip capacitors packaging information 94

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 embossed carrier tape configuration (cont.) sketch d:  tape camber (top view) allowable camber to be 1 mm/250 mm. 250mm (9.843) 1mm (0.039) max. 1mm (0.039) max. table 2 C reel dimensions (metric will govern) figure 3: reel dimensions (metric dimensions will govern) tape size a max b* min c d* min n min w 1 w 2 max w 3 8 mm 330.0 1.5 13.0  0.20 20.2 50.0 8.4 14.4 7.9 min (12.992) (0.059) (0.512  0.008) (0.795) (1.969) +1.5, -0.0 (0.567) (0.311) see (0.331 10.9 max note 3 +0.059, -0.0) (0.429) 12 mm 330.0 1.5 13.0  0.20 20.2 table 1 12.4 18.4 11.9 min (12.992) (0.059) (0.512  0.008) (0.795) +2.0, -0.0 (0.724) (0.469) (0.488 15.4 max +0.078, -0.0) (0.606) tantalum, ceramic and aluminum chip capacitors packaging information figure 2: tape leader & trailer dimensions (metric dimensions will govern) 400mm (15.75) min. 20 95 packaging

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 20  20  maximum component rotation. typical component center line punched carrier (paper tape) configuration (ceramic chips only): table 1: 8 & 12mm punched tape ( metric dimensions will govern) variable dimensions - millimeters (inches) note: 1.  a 0 , b 0  and t determined by the maximum dimensions to the ends of the terminals extending from the body and/or the body dimensions of the component. the clearance between the ends of the terminals or body of the component to the sides and depth of the cavity (a 0 , b 0  and t) must be within 0.05mm (.002) minimum and 0.50mm (.020) maximum. the clearance allowed must also prevent rotation of the component within the cavity of not more than 20 degrees (see sketches a and b). 2.  tape with components shall pass around radius "r" without damage. 3.  kemet nominal thicknesses are: 0402 = 0.6mm and all others 0.95mm minimum. 8mm and 12mm 1.5 +0.10, -0.0 (.059 +0.004, -0.0) 1.75   0.10 (.069   0.004) 4.0    0.10 (.157    0.004) 2.0    0.05 (.079    0.002) 0.10 (.004) max. 0.75 (.030) min. 0.75 (.030) min. 25 (.984) see note 2 table 1 tape size d 0 p 0 e p 2 t 1 g 1 g 2 r min. 8mm 1/2 pitch 2.0    0.10 (.079   .004) see require- ments section 3.3 (d) 3.5    0.05 (.138    .002) 8.0    0.3 (.315    0.012) see note 1 table 1 1.1mm (.043) max. for paper base tape and 1.6mm (.063) max. for non- paper base compositions. see note 3. tape size p 1 w f a 0 b 0 t 8mm 4.0    0.10 (0.157    .004) 12mm 4.0    0.10 (0.157    .004) 12mm double pitch 8.0    0.10 (0.315    .004) 12.0    0.3 (.472    .012) 5.5    0.05 (.217    .002) table 1: 8 & 12mm punched tape ( metric dimensions will govern) constant dimensions - millimeters (inches) sketch b: max. component rotation - front cross sectional view sketch c: component rotation - top view a 0 b 0 p 1 p 0 p 2 d 0 f e w center lines of cavity 10 pitches cumulative tolerance on tape  0.2 (  0.008) to p tape cover t user direction of feed t 1 max. cavity size see note 1 table 1 bottom tape cover g 2 r (min.) sketch a: bending radius see note 2 table 1 ceramic chip capacitors packaging information 96

  ?kemet electronics corporation, p.o. box 5928, greenville, s.c. 29606, (864) 963-6300 ceramic chip capacitors packaging information capacitor marking table (marking optional - not available for 0402 size or y5v dielectric) a b c d e f g h j k l m n p q r s t u v w x y z a b d e f m n t y 0.10 0.11 0.12 0.13 0.15 0.16 0.18 0.20 0.22 0.24 0.27 0.30 0.33 0.36 0.39 0.43 0.47 0.51 0.56 0.62 0.68 0.75 0.82 0.91 0.25 0.35 0.40 0.45 0.50 0.60 0.70 0.80 0.90 1.0 1.1 1.2 1.3 1.5 1.6 1.8 2.0 2.2 2.4 2.7 3.0 3.3 3.6 3.9 4.3 4.7 5.1 5.6 6.2 6.8 7.5 8.2 9.1 2.5 3.5 4.0 4.5 5.0 6.0 7.0 8.0 9.0 10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 25 35 40 45 50 60 70 80 90 100 110 120 130 150 160 180 200 220 240 270 300 330 360 390 430 470 510 560 620 680 750 820 910 250 350 400 450 500 600 700 800 900 1000 1100 1200 1300 1500 1600 1800 2000 2200 2400 2700 3000 3300 3600 3900 4300 4700 5100 5600 6200 6800 7500 8200 9100 2500 3500 4000 4500 5000 6000 7000 8000 9000 10,000 11,000 12,000 13,000 15,000 16,000 18,000 20,000 22,000 24,000 27,000 30,000 33,000 36,000 39,000 43,000 47,000 51,000 56,000 62,000 68,000 75,000 82,000 91,000 25,000 35,000 40,000 45,000 50,000 60,000 70,000 80,000 90,000 100,000 110,000 120,000 130,000 150,000 160,000 180,000 200,000 220,000 240,000 270,000 300,000 330,000 360,000 390,000 430,000 470,000 510,000 560,000 620,000 680,000 750,000 820,000 910,000 250,000 350,000 400,000 450,000 500,000 600,000 700,000 800,000 900,000 alpha character numeral 9 01 2 3 4 5 capacitance (pf) for various numeral identifiers 1,000,000 1,100,000 1,200,000 1,300,000 1,500,000 1,600,000 1,800,000 2,000,000 2,200,000 2,400,000 2,700,000 3,000,000 3,300,000 3,600,000 3,900,000 4,300,000 4,700,000 5,100,000 5,600,000 6,200,000 6,800,000 7,500,000 8,200,000 9,100,000 2,500,000 3,500,000 4,000,000 4,500,000 5,000,000 6,000,000 7,000,000 8,000,000 9,000,000 7 10,000,000 11,000,000 12,000,000 13,000,000 15,000,000 16,000,000 18,000,000 20,000,000 22,000,000 24,000,000 27,000,000 30,000,000 33,000,000 36,000,000 39,000,000 43,000,000 47,000,000 51,000,000 56,000,000 62,000,000 68,000,000 75,000,000 82,000,000 91,000,000 25,000,000 35,000,000 40,000,000 45,000,000 50,000,000 60,000,000 70,000,000 80,000,000 90,000,000 6 laser marking is available as an extra-cost option for most kemet ceramic chips. such marking is two sided, and includes a k to identify kemet, followed by two characters (per eia-198 - see table below) to identify the capacitance value. note that marking is not available for size 0402 nor for any y5v chip. in addition, the 0603 marking option is limited to the k only. example shown is 1,000 pf capacitor. ka3 table 2 C capacitance values available in bulk cassette packaging 0402 0603 0805 all all c0g x7r y5v all all 109 109 109 221 221 221 221 221 104 104 all all 181 331 102 392 103 273 104 104 224 224 case size dielectric voltage min. cap value max. cap value all all 200 100 50 200 100 50 25 16 25 16 terminations: kemet nickel barrier layer with a tin overplate. 0.3 0.7 0.75 eia size code length l width w thickness t bandwidth b minimum separation s metric size code number of pcs/cassette 50,000 15,000 10,000 0402 0603 0805 1.0    0.05 1.6    0.07 2.0    0.10 0.5    0.05 0.8    0.07 1.25    0.10 0.5    .05 0.8    .07 0.6    .10 0.2 to 0.4 0.2 to 0.5 0.5 to 0.75 1005 1608 2012 table 1 C capacitor dimensions for bulk cassette packaging C millimeters unit: mm * reference 110    0.7 31.5   0 0.2 36   0 0.2 19.0* 5.0* 10* 53.3* 6.8    0.1 8.8    0.1 12.0    0.1 3.0   0 0.2 2.0   0.1 0 1.5   0 0.1 bulk cassette packaging (ceramic chips only) (meets dimensional requirements  iec-286-6 and eiaj 7201) 97 packaging 
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