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		  Datasheet File OCR Text:


		  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    feature  outer electrode ceramic body cu or ag inner electrode (niorpd) ni sn/pb         - miniature size      - wide capacitance, temperature compensation and voltage range      - highly reliable performance      - industry standard size  - tape & reel for surface mount assembly    part number code        cl    10    c    101    j    b    n    c            (1)     (2)   (3)    (4)    (5)   (6)   (7)   (8)                  (1) samsung multilayer ceramic chip capacitor                             (2) type(size)           (3) capacitance temperature characteristics           (4) nominal capacitance           (5) capacitance tolerance           (6) rated voltage           (7) chip thickness               - - -       n n n       : : :       s s s t t t a a a n n n d d d a a a r r r d d d       t t t h h h i i i c c c k k k n n n e e e s s s s s s                    - - -       a a a       : : :       t t t h h h i i i n n n n n n e e e r r r       t t t h h h a a a n n n       n n n                                                                               - - -       b b b       : : :       t t t h h h i i i c c c k k k e e e r r r       t t t h h h a a a n n n       n n n          (8) packaging type                

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    configuration and dimensions  l w t bw   code eia code dimension ( mm ) l w t(max) bw 03 0201 0.6 +/- 0.03 0.3 +/- 0.03 0.3 +/- 0.03 0.15 +/- 0.05 05 0402 1.0 +/- 0.05 0.5 +/- 0.05 0.5 +/- 0.05 0.2 +0.15/-0.1 10 0603 1.6 +/- 0.1 0.8 +/- 0.1 0.8 +/- 0.1 0.3 +/- 0.2 21 0805 2.0 +/- 0.1 1.25 +/- 0.1 1.25 +/- 0.1 0.5+0.2/-0.3 31 1206 3.2 +/- 0.2 1.6 +/- 0.2 1.6 +/- 0.2 0.5+0.2/-0.3 32 1210 3.2 +/- 0.3 2.5 +/- 0.2 2.5 +/- 0.2 0.6 +/- 0.3 43 1812 4.5 +/- 0.4 3.2 +/- 0.3 2.5 +/- 0.2 0.8 +/- 0.3 55 2220 5.7 +/- 0.4 5.0 +/- 0.3 2.5 +/- 0.3 1.0 +/- 0.3     capacitance temperature characteristic  @   class i (temperature compensation)  symble eia code temperature coefficient(ppm/c) *temperature characteristics operation temperature range c c0g(ch) 0+/-60 c -55 ~ +125c p p2h -150 +/- 60 p r r2h -220 +/- 60 r s s2h -330 +/- 60 s t t2h -470 +/- 60 t u u2j -750 +/- 120 u l s2l +350 ~ -1000 sl                

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    * temperature  characteristics  temperature characteristics below 2.0pf 2.2 ~ 3.9pf above 4.0pf above 10pf c ck cj ch cg/ch p pk pj ph ph r rk rj rh rh s sk sj sh sh t tk tj th th u uk uj uj uj     k : +/- ppm/c      j : +/-120 ppm/c      h : +/-60 ppm/c      g : +/-30 ppm/c    class ii(high dielectric constant)  symble eia code capacitance change ( c:%) operation temperature range b x7r +/- 15 -55 ~ +125 c f y5v +2 2 ~ - 82 -30~+85c     nominal capacitance  the value of nominal capacitance is expressed in pico-farad(pf) with a three-digit number.  the first two digits denote significant figures and the last digit denotes the multiple of 10 in pf.  for values below 1pf, the letter "r" is used as the decimal point and the last digit becomes  significant.                     example     100 = 10 x 10^0 = 10pf             222 = 22 x 10^2 = 2200pf             020 =  2 x 10^0 = 2pf             1r5 = 1.5pf                       

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    capacitance tolerance  temperature characteristics symbol tolerance applicable capacitance & range c0g(npo) or t.c series b +/- 0.1pf 0.5 ~ 3pf c +/- 0.25pf 0.5 ~ 10pf d +/- 0.5pf f +/- 1.0pf f +/- 1% e-24 series for over 10pf *g +/- 2% j +/- 5% k +/- 1 0% b(x7r) j +/- 5% e-12 series k +/- 1 0% m +/- 2 0% f(y5v) z -20% ~ +80% e-6 series   please consult us for special tolerances.            * : option    rated voltage  symble rated voltage(vdc) q 6.3v p 10v o 16v a 25v b 50v c 100v   packaging  type  symbol packaging symbol packaging b bulk d cardboard tape, 13" reel p cassette l cardboard tape, 13" reel c cardboard tape, 7" reel e embossed tape, 7" reel o cardboard tape, 10" reel f embossed tape, 13" reel           standard capacitance step  series capacitance step e- 3 1.0 2.2 4.7 e- 6 1.0 1.5 2.2 3.3 4.7 6.8 e-12 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2 e-24 1.0 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.7 5.6 6.8 8.2 1.1 1.3 1.6 2.0 2.4 3.0 3.6 4.3 5.1 6.2 7.5 9.1              standard capacitance is " each step * 10 n "

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    capacitance vs chip thickness standard   description 0603type (0201) 1005type (0402) 1608type (0603) 2012 type (0805) 3216 type (1206) 3225 type (1210) 4532 type (1812) 5750 type (2220) dimension (mm)l l 0.6 +/-0.03 1.0+/-0.05 1.6 +/-0.1 2.0+/-0.1 3.2+/-0.2 3.2+/-0 .3 4.5+/-0.4 5 .7+/-0.4 w 0.3 +/-0.03 0.5+/-0.05 0.8 +/-0.1 1.25+/-0.1 1.6+/-0.2 2.5+/-0 .2 3.2+/-0.3 5 .0+/-0.3 t 0.3 +/-0.03 0.5 +/-0.05 0.8 +/-0.1 0.6 5 +0.05/-0.1 0.85 + 0.0 5/-0 .1 1.25 +/-0.1 0.85 +/-0.15 1.25 +/-0.2 1.6 +/-0.2 1.25 +/-0.2 1.6 +/-0.2 2.0 +/-0.2 2.5 +/-0.2 1.25 +/-0.2 1.6 +/-0.2 2.0 +/-0.2 2.5 +/-0.2 2.5 +/-0.3 m a x c a p a c i t a n c e ( p f ) sl 50v - 240 1000 10 00 1500 27 00 2700 5600 8200 - - - - - - - - - 100v - - 680 560 910 10 00 1500 3300 3900 - - - - - - - - - c, tc (except sl) 25v 100 150 1000 - - - 3600 6800 10 000 - - - - - - - - - 50v - 150 1000 560 1000 22 00 2200 4700 - 1 0000 2 2000 4 7000 - 1300 0 2200 0 4700 0 6800 0 - 100v - - 300 430 680 12 00 2200 3600 5100 750 0 1 0000 1 3000 1 8000 1500 0 2000 0 2400 0 3600 0 - b (x7r) 6.3v - - 100 0000 - - 4 70000 0 - - 1 00000 00 - - - 22000 000 - - - - - 10v - 10000 0 47000 0 270 000 47000 0 1 00000 0 100 0000 330 0000 470 0000 22 00000 33 00000 10000 000 - - - - 220 00000 - 16v 2 200 68 000 22000 0 200 000 33000 0 1 00000 0 91000 0 150 0000 330 0000 24 00000 - - 10000 000 - - - - - 25v 1 000 10 000 47 000 68000 13000 0 330 000 39000 0 62000 0 100 0000 10 00000 - - - - - - - - 50v - 4700 27 000 39000 56 000 100 000 15000 0 24000 0 47000 0 4700 00 - - - 15000 00 22000 00 27000 00 33000 00 - 100v - - 4700 12000 20 000 33000 62 000 10000 0 15000 0 1800 00 2700 00 3300 00 4300 00 36 0000 51 0000 56 0000 82 0000 - f (y5v) 10v - 22000 0 100 0000 - - 4 70000 0 - - 1 00000 00 - - - 22000 000 - - - - 1000 00000 16v - 22000 0 47000 0 680 000 100 0000 2 20000 0 220 0000 470 0000 - 68 00000 10000 000 - - - - - - - 25v - 33 000 33000 0 220 000 47000 0 1 00000 0 100 0000 220 0000 330 0000 33 00000 - - - - - - - - 50v - 10 000 10000 0 68000 15000 0 470 000 47000 0 68000 0 - 10 00000 - - - - - - - -  

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    capacitance range  class i  temperature characteristics size voltage capacitance range (pf) sl,uj 05 (0402) 50v 10 (0603) 50 v 10 0 v 21 (0805) 50 v 10 0 v 31 (1206) 50 v 10 0 v  c(cog) & tc series 03 (0201) 25v 05 (0402) 25v  50v 10 (0603) 25 v 50 v 10 0 v 21 (0805) 50 v 10 0 v 20 0 v 31 (1206) 25 v 50 v  10 0 v 32 (1210) 50 v 10 0 v 43 (1812) 50v 10 0 v 18000 2200 36000 1000 10 100 1000 10000 100000 1000000 10000000 100000000 0.5 240 680 2700 1000 3900 8200 1000 1000 300 10000 1500 2200 1200 5100 560 47000 560 4700 1000 150 68000 1000 150 100        

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    class ii , b(x7r)  temperature characteristics size voltage capacitance range (pf) b(x7r) 03 (0201) 16 v 25 v 05 (0402) 10 v 16 v 25 v 50 v 10 (0603) 6.3v 10 v 16 v 25 v 50 v 100 v 21 (0805) 6.3v 10 v 16 v 25 v 50 v 100 v 31 (1206) 6.3v 10 v 16 v  25 v 50 v 100 v 32 (1210) 6.3v 10 v 16 v 25 v 50 v 100 v 43 (1812) 10v 16v 25v 50v 100 v 10 100 1000 10000 100000 1000000 10000000 100000000 100000 100 1000000 1000 10000000 1000 4700000 1000 470000 1000 68000 100 100 10000 4700 100 470000 100 220000 100 47000 100 100 27000 100 4700 1000000 100 330000 100 100000 100 33000 100 1000000 1000 470000 1000 150000 1000 1000 3300000 430000 1000 820000 10000 4700000 2200000 1000000 100 10000000 6800000 22000000 10000000 10000000 1000 10000 3300000 1000000 22000000 10000000 100 100 1000 2200  

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    class ii , f(y5v)  temperature characteristics size voltage capacitance range (pf) f(y5v) 05 (04 02) 10 v 16 v 25 v 50 v 10 (06 03) 10 v 16 v 25 v 50 v 21 (08 05) 10 v 16 v 25 v 50 v 31 (12 06) 10 v 16 v  25 v 50 v 32 (12 10) 10 v 16 v 25 v 50 v 55 (22 20) 10 v 10 100 1000 10000 100000 1000000 10000000 100000000 220000 220000 33000 10000 2200 2200 2200 2200 1000000 470000 330000 100000 2200 2200 2200 2200 1000000 2200000 10000 10 0 00 10000000 470000 10000 100000 4700000 3300000 680000 10 0 00 10 0 00 10 0 00 4700000 1000000 10000000 100000 100000 100000 3300000 22000000 1000000 10000000 100000000  

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    reliability and test conditions  no item performance test condition 1 appearance no abnormal exterior appearance through microscope(x10) 2 insulation resistance 10,000mohm or 500mohm uf product whichever is smaller (rated voltage is below 16v : 10,000mohm or 100mohm uf) rated voltage shall be applied. measurement time is 60 ~ 120 rated voltage time 60 sec. 3 withstandin g voltage no dielectric breakdown or mechanical breakdown class i : 300% of the rated voltage for 1~5 sec, class ii :250% of the rated voltage for 1~5 sec is applied with less than 50ma current 4 capacitance class i within the specified tolerance capacitance frequenc y voltage 1,000pf and below 1mhz+/-10% 0.5 ~ 5 vrms more than 1,000pf 1khz+/-10% class ii within the specified tolerance capacitance frequenc y voltage 22uf and below 1khz+/-10% 1.0+/-0.2vrms more than 22uf 120hz+/-20% 0.5+/-0.1vrms 5 q class i over 30pf : q >= 1,000 less than 30pf: q >=400 +20xc ( c : capacitance ) capacitance frequenc y voltage 1,000pf and below 1mhz+/-10% 0.5 ~ 5 vrms more than 1,000pf 1khz+/-10% 6 tan delta class ii capacitance frequenc y voltage 22uf and below 1khz+/-10% 1.0+/-0.2vrms more than 22uf 120hz+/-20% 0.5+/-0.1vrms 7 adhesive strength of termination no indication of peeling shall occur on the terminal electrode. a 500g.f pressure shall be applied for 10+/-1 second. 500g.f char. 25v and over 16v 10v 6.3v b 0.025 max 0.035 max 0.035 max 0.05 max f 0.05 max 0.07 max (c=1.0uf) 0.125 max -      

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    no item performance test condition 8 bending strengt h appea rance no mechanical damage shall occur. bending shall be applied to the limit(1mm) with 0.3mm/sec. 20 bending 45  145  1limit capacitance character change of capacitance class i within +/-5% or +/- 0.5 pf whichever is larger class ii b(x7r) within +/-12.5% f within +/-30% 9 solderability more than 95% of the terminal surface is to be soldered newly, so metal part(a) does not come out or dissolve solder temperature : 230+/-5c solder : h63a flux : rosin pre-heating : at 80~120c for 10~30sec.  50 r=340 10 resistance to soldering heat appearance no mechanical damage shall occur dip : solder temperature of 270+/- 5c dip time : 10+/-1 sec. each termination shall be fully immersed and preheated as following: measure at room temp. after cooling for class i : 24 +/- 2 hours class ii : 48 +/- 4 hours capacitance characteristic cap. change class i within +/-2.5% or +/-0.25pf whichever is larger class ii b within +/-7.5% f within +/-20% q class i 30pf and over : q>= 1000 less than 30pf : q>= 400+20xc tan delta class ii to satisfy the specified initial value insulation resistance to satisfy the specified initial value withstanding voltage to satisfy the specified initial value step temp.(c) time (sec.) 1 80~100 60 2 150~180 60              

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    no item performance test condition 11 vibration test appearance no mechanical damage shall occur . the capacitor shall be subjected to a harmonic motion having a total amplitude of 1.5mm. the entire frequenc y range, from 10 to 55hz and return to 10hz, shall be traversed in 1 minute. this cycle shall be performed 2 hours in each there mut ually perpendicular direction, for total period of 6 hours. capacitance characteristic cap. change class i within +/-2.5% or +/-0.25pf whichever is larger class ii b within +/-5% f within +/-20% q class i 30pf and over : q>= 1000 less than 30pf : q>= 400+20xc tan delta class ii to satisfy the specified initial value insulation resistance to satisfy the specified initial value 12 humidity (steady state) appearance no mechanical damage shall occur temperature : 40+/-2c relative humidity : 90~95 %rh test time : 500 +12/-0 hr. measure at room temperatu re after cooling for classi:24+/-2hr. classii:48+/-4hr. capacitance characteristic capacitance change class i within +/-5% or +/-0.5pf whichever is larger class ii b within +/-12.5% f within +/-30% q class i 30pf and over : q>= 350 10 ~30pf : q>= 275 + 2.5*c less than 10pf : q>= 200 + 10xc tan delta class ii insulation resistance minimum insulation resistance: 1,000 mohm or 50mohm*uf product whichever is smaller * the initial value of high dielectric constant series shall be measured after the heat treatment of 150 +0/-10c, 1hr and sitting of 48+/-4hr at room temperature & room humidity. char. 25v a nd over 16v 10v 6.3v b 0.05 max 0.05 max 0.05 max 0.075 max f 0.075 max 0.1 max (c=1.0uf) 0.15 max -                  

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    no item performance test condition 13 moisture resistance appearance no mechanical damage shall occur applied voltage : rated voltage temperature : 40+/-2 c relative humidity : 90~95%rh test time : 500 +12/-0 hr. current applied : 50ma max. measuring at room temperature after cooling for classi:24+/-2hr. class ii : 48+/-4 hr. capacitance characteristic capacitance change class i within +/-7.5% or +/-0.75 ? whichever is larger class ii b within +/-12.5% f within +/-30% q class i 30pf and over : q>= 200 3 0pf and below : q>= 100 + 10/3xc tan delta class ii insulation resistance minimum insulation resistance: 500 mohm or 25mohm uf product, whichever is smaller. 14 high temperature resistance appearance no mechanical damage shall occur applied voltage : 200% of rated voltage test time : 1000 +48/-0 hr. current applied : 50ma max. char. temp. class i 125+/-3c class ii b 125+/-3c f 85 +/-3 c (initial value measurement) for class ii capacitors, 200 % of rated voltage shall be applied for 1 hour at the maximum operating temperature, then keep it at room temperature. for 48 +/- 4 hrs. capacitance characteristic cap. change class i within +/-3% or +/-0.3pf, whichever is larger class ii b within +/-12.5% f within +/-30% q class i 30pf and over : q >= 350 10~30pf :q>=275+2.5xc less than 10pf :q >=200 + 10xc tan delta class ii insulation resistance minimum insulation resistance: 1,000 mohm or 50mohm uf product whichever is smaller char. 25v and over 16v 10v 6.3v b 0.05 max 0.05 max 0.05 max 0.075 max f 0.075 max 0.1 max (c  1.0uf) 0.125 max (c>=1.0uf) 0.15 max - char. 25v over 16v 10v 6.3v b 0.05 max 0.05 max 0.05 max 0.075 max f 0.075 max 0.1 max (c  1.0uf) 0.125 max (c>=1.0uf) 0.15 max -        

 multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors  multilayer chip capacitors ? ? ? ? general  general  general  general                    no item performance test condition 15 temperature cycle appearance no mechanical damage shall occur capacitors shall be subjected to five cycles of the temperature cycle as following step temp.(c) time (min) 1 min. rated temp. +0/-3 30 2 25 2~3 3 max. rated temp. +3/-0 30 4 25 2~3 measure at room temperatu re after cooling for classi:24+/-2hr. class ii : 48+/-4 hr. capacitance characteristic cap. change class i within +/-2.5% or +/-0.25pf whichever is larger class ii b within +/-7.5% f within +/-20% q class i 30 pf and over : q >= 1000 less than 30pf:q >=400 +20xc tan delta class ii to satisfy the specified initial value insulation resistance to satisfy the specified initial value  
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