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		  Datasheet File OCR Text:


		  l bw w code eia code l                                       w                                       t                                     bw dimension(mm) 0.50  0.05 0.80  0.10 1.25  0.10 1.60  0.20 0.50  0.05) 0.80  0.10) 0.60  0.10) 0.85  0.10) 1.25  0.10) 0.85  0.15) 1.15  0.10) 1.60  0.20) 1.00  0.05 1.60  0.10 2.00  0.10 3.20  0.20 0402 0603 0805 1206 0.2+0.15/-0.1 0.3  0.2 0.5  0  2/-0 3 0.5  0.3 05 10 21   31  automotive products are manufactured in state of the art facilities   recommended for registration to iso/ts 16949:2002.  automotive products meet aec-q-200 requirements.  automotive products are rohs compliant.  samsung terminations are suitable for all flow and reflow soldering  systems. (10/21/31 size type only)  automotive products meet jedec-020-d requirements.  c0g dielectric components contain bme and  copper  terminations with a ni/sn plated overcoat.  x7r dielectric components have bme and soft  terminations with a ni/sn plated overcoat.  automotive electronic equipment (powertrain, safety, body & chassis, convenience, infortainment) feature structure and dimensions application t

 66 67 automotive capacitors table (c0g, x7r) tc cog capacitance (pf) capacitance (nf) size(mm) 0402(1005) 0603(1608) 0805(2012) vr 50 100 50 100 50 100 0.8 0.8 0.8 0.8 0.8 1.25 0.85 1.25 0.6 0.85 1.25 0.6 0.85 1.25 0.6 0.85 1.25 1.6 1.15 1.6 0.85 1.15 1.6 0.85 1.15 1.6 10 16 25 50 100 10 16 25 50 100 10 16 25 50 100          220          470            1              2.2           4.7             10            22             47           100 x7r tc size(mm) thickness  (mm) vr capacitance (nf) capacitance (uf) 0603(1608) 0805(2012) 1206(3216) 10           22              47          100          220           470            1              2.2           4.7             10 part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors

 product lineup (automotive capacitors_cog) cl05c010cb51pn  cl05c010cc51pn  cl05c1r5cb51pn  cl05c1r5cc51pn  cl05c2r2cb51pn  cl05c2r2cc51pn  cl05c3r3cb51pn  cl05c3r3cc51pn  cl05c4r7cb51pn  cl05c4r7cc51pn  cl05c6r8db51pn  cl05c6r8dc51pn  cl05c100jb51pn  cl05c100jc51pn  cl05c120jb51pn  cl05c120jc51pn  cl05c150jb51pn  cl05c150jc51pn  cl05c180jb51pn  cl05c180jc51pn  cl05c220jb51pn  cl05c220jc51pn  cl05c270jb51pn  cl05c270jc51pn  cl05c330jb51pn  cl05c330jc51pn  cl05c390jb51pn  cl05c390jc51pn  cl05c470jb51pn  cl05c470jc51pn  cl05c560jb51pn  cl05c560jc51pn  cl05c680jb51pn  cl05c680jc51pn  cl05c820jb51pn  cl05c820jc51pn  cl05c101jb51pn  cl05c101jc51pn  cl05c121jb51pn  cl05c151jb51pn  cl05c221jb51pn  cl10c010cb81pn  cl10c010cc81pn  cl10c1r5cb81pn  cl10c1r5cc81pn  1.0 ? 1.0 ? 1.5 ? 1.5 ? 2.2 ? 2.2 ? 3.3 ? 3.3 ? 4.7 ? 4.7 ? 6.8 ? 6.8 ? 10 ? 10 ? 12 ? 12 ? 15 ? 15 ? 18 ? 18 ? 22 ? 22 ? 27 ? 27 ? 33 ? 33 ? 39 ? 39 ? 47 ? 47 ? 56 ? 56 ? 68 ? 68 ? 82 ? 82 ? 100 ? 100 ? 120 ? 150 ? 220 ? 1.0 ? 1.0 ? 1.5 ? 1.5 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.5 ? ? 0.5 ? ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? 50  100 50  100 50  100 50  100 50  100 50  100 50  100 50  100 50  100 50  100 50  100 50  100 50  100 50 100 50 100 50 100 50 100 50 100 50 100 50 50 50 50 100 50 100 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 1 2 3 4 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.9 0.9 0.9 0.9 part number thickness  max. (mm) rated voltage (vdc) capacitance tolerance capacitance size l ? w (mm) 1.00 ? 0.50 1.60 ? 0.80 ? mark means packaging code. if you want to learn the code or quantity in detail, please see  p80.

 68 69 part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors product lineup (automotive capacitors_cog) cl10c2r2cb81pn  cl10c2r2cc81pn  cl10c3r3cb81pn  cl10c3r3cc81pn  cl10c4r7cb81pn  cl10c4r7cc81pn  cl10c6r8db81pn  cl10c6r8dc81pn  cl10c100jb81pn  cl10c100jc81pn  cl10c120jb81pn  cl10c120jc81pn  cl10c150jb81pn  cl10c150jc81pn  cl10c180jb81pn  cl10c180jc81pn  cl10c220jb81pn  cl10c220jc81pn  cl10c270jb81pn  cl10c270jc81pn  cl10c330jb81pn  cl10c330jc81pn  cl10c390jb81pn  cl10c390jc81pn  cl10c470jb81pn  cl10c470jc81pn  cl10c560jb81pn  cl10c560jc81pn  cl10c680jb81pn  cl10c680jc81pn  cl10c820jb81pn  cl10c820jc81pn  cl10c101jb81pn  cl10c101jc81pn  cl10c121jb81pn  cl10c151jb81pn  cl10c221jb81pn  cl10c271jb81pn  cl10c331jb81pn  cl10c391jb81pn  cl10c471jb81pn  cl10c561jb81pn  cl10c681jb81pn  cl10c821jb81pn  cl10c102jb81pn  2.2 ? 2.2 ? 3.3 ? 3.3 ? 4.7 ? 4.7 ? 6.8 ? 6.8 ? 10 ? 10 ? 12 ? 12 ? 15 ? 15 ? 18 ? 18 ? 22 ? 22 ? 27 ? 27 ? 33 ? 33 ? 39 ? 39 ? 47 ? 47 ? 56 ? 56 ? 68 ? 68 ? 82 ? 82 ? 100 ? 100 ? 120 ? 150 ? 220 ? 270 ? 330 ? 390 ? 470 ? 560 ? 680 ? 820 ? 1000 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.25 ? ? 0.5 ? ? 0.5 ? ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 50 50 50 50 50 50 50 50 50 50 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 part number thickness  max. (mm) rated voltage (vdc) capacitance tolerance capacitance size l ? w (mm) 1.60 ? 0.80 ? mark means packaging code. if you want to learn the code or quantity in detail, please see  p80.

 product lineup (automotive capacitors_cog) cl21c100jb61pn  cl21c100jc61pn  cl21c120jb61pn  cl21c120jc61pn  cl21c150jb61pn  cl21c150jc61pn  cl21c180jb61pn  cl21c180jc61pn  cl21c220jb61pn  cl21c220jc61pn  cl21c270jc61pn  cl21c330jb61pn  cl21c330jc61pn  cl21c390jb61pn  cl21c390jc61pn  cl21c470jb61pn  cl21c470jc61pn  cl21c560jb61pn  cl21c560jc61pn  cl21c680jb61pn  cl21c680jc61pn  cl21c820jb61pn  cl21c820jc61pn  cl21c101jb61pn  cl21c101jc61pn  cl21c121jb61pn  cl21c121jc61pn  cl21c151jb61pn  cl21c151jc61pn  cl21c221jb61pn  cl21c221jc61pn  cl21c271jb61pn  cl21c271jc61pn  cl21c331jb61pn  10 ? 10 ? 12 ? 12 ? 15 ? 15 ? 18 ? 18 ? 22 ? 22 ? 27 ? 33 ? 33 ? 39 ? 39 ? 47 ? 47 ? 56 ? 56 ? 68 ? 68 ? 82 ? 82 ? 100 ? 100 ? 120 ? 120 ? 150 ? 150 ? 220 ? 220 ? 270 ? 270 ? 330 ? ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% 50 100 50 100 50 100 50 100 50 100 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 part number thickness  max. (mm) rated voltage (vdc) capacitance tolerance capacitance size l ? w (mm) 2.00 ? 1.25 ? mark means packaging code. if you want to learn the code or quantity in detail, please see  p80.

 70 71 part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors product lineup (automotive capacitors_cog) cl21c331jc61pn  cl21c471jbc1pn  cl21c471jcc1pn  cl21c561jbc1pn  cl21c561jcc1pn  cl21c681jbc1pn  cl21c681jcc1pn  cl21c821jbc1pn  cl21c821jcc1pn  cl21c102jbc1pn  cl21c102jcc1pn  cl21c102jcf1pn  cl21c122jbc1pn  cl21c152jbc1pn  cl21c182jbc1pn  cl21c222jbc1pn  cl21c272jbc1pn  cl21c332jbc1pn  cl21c392jbc1pn  cl21c472jbc1pn  cl21c562jbc1pn  cl21c102jbf1pn  cl21c122jbf1pn  cl21c152jbf1pn  cl21c182jbf1pn  cl21c222jbf1pn  cl21c272jbf1pn  cl21c332jbf1pn  cl21c392jbf1pn  cl21c472jbf1pn  cl21c562jbf1pn  cl21c682jbf1pn  cl21c822jbf1pn  cl21c103jbf1pn  330 ? 470 ? 470 ? 560 ? 560 ? 680 ? 680 ? 820 ? 820 ? 1000 ? 1000 ? 1000 ? 1200 ? 1500 ? 1800 ? 2200 ? 2700 ? 3300 ? 3900 ? 4700 ? 5600 ? 1000 ? 1200 ? 1500 ? 1800 ? 2200 ? 2700 ? 3300 ? 3900 ? 4700 ? 5600 ? 6800 ? 8200 ? 10000 ? ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% ? 5% 100 50 100 50 100 50 100 50 100 50 100 100 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 0.7 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 1.35 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 part number thickness  max. (mm) rated voltage (vdc) capacitance tolerance capacitance size l ? w (mm) 2.00 ? 1.25 ? mark means packaging code. if you want to learn the code or quantity in detail, please see  p80.

 product lineup (automotive capacitors_x7r) cl10b221kc85pn  cl10b471kc85pn  cl10b102kb85pn  cl10b102kc85pn  cl10b222kb85pn  cl10b222kc85pn  cl10b472kb85pn  cl10b472kc85pn  cl10b103ka85pn  cl10b103kb85pn  cl10b103kc85pn  cl10b153ka85pn  cl10b153kb85pn  cl10b223ka85pn  cl10b223kb85pn  cl10b333ka85pn  cl10b333kb85pn  cl10b473ko85pn  cl10b473ka85pn  cl10b473kb85pn  cl10b683ko85pn  cl10b683ka85pn  cl10b683kb85pn  cl10b104ko85pn  cl10b104ka85pn  cl10b104kb85pn  cl10b154ko84pn  cl10b154ka84pn  cl10b224ko84pn  cl10b224ka84pn  cl10b334ko84pn  cl10b334ka84pn  cl10b474ko84pn  cl10b474ka84pn  cl21b102kb65pn  cl21b102kc65pn  cl21b222kb65pn  cl21b222kc65pn  cl21b472kb65pn  cl21b472kc65pn  cl21b103kb65pn  cl21b103kc65pn  cl21b153kb65pn  cl21b153kc65pn  cl21b223kb65pn  cl21b223kc65pn  cl21b333kbc5pn  cl21b333kcc5pn  0.22nf 0.47nf 1.0nf 1.0nf 2.2nf 2.2nf 4.7nf 4.7nf 10nf 10nf 10nf 15nf 15nf 22nf 22nf 33nf 33nf 47nf 47nf 47nf 68nf 68nf 68nf 100nf 100nf 100nf 150nf 150nf 220nf 220nf 330nf 330nf 470nf 470nf 1.0nf 1.0nf 2.2nf 2.2nf 4.7nf 4.7nf 10nf 10nf 15nf 15nf 22nf 22nf 33nf 33nf ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% 100 100 50 100 50 100 50 100 25 50 100 25 50 25 50 25 50 16 25 50 16 25 50 16 25 50 16 25 16 25 16 25 16 25 50 100 50 100 50 100 50 100 50 100 50 100 50 100 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 1 2 3 4 5 6 7 8 9 10 11 12 13 14 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.95 0.95 part number thickness  max. (mm) rated voltage (vdc) capacitance tolerance capacitance size l ? w (mm) 1.60 ? 0.80 2.00 ? 1.25 ? mark means packaging code. if you want to learn the code or quantity in detail, please see  p80.

 72 73 part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors product lineup (automotive capacitors_x7r) cl21b473kac5pn  cl21b473kbc5pn  cl21b473kcc5pn  cl21b683kac5pn  cl21b683kbc5pn  cl21b683kcc5pn  cl21b104koc5pn  cl21b104kac5pn  cl21b104kbc5pn  cl21b104kbf5pn  cl21b104kcc5pn  cl21b104kcf5pn  cl21b154kof4pn  cl21b154kaf4pn  cl21b154kbf4pn  cl21b224kof4pn  cl21b224kaf4pn  cl21b224kbf4pn  cl21b334kof4pn  cl21b334kaf4pn  cl21b334kbf4pn  cl21b474kof4pn  cl21b474kaf4pn  cl21b474kbf4pn  cl21b684kof4pn  cl21b684kaf4pn  cl21b105kof4pn  cl21b105kaf4pn  cl31b104kbc5pn  cl31b154kbp5pn  cl31b224kac5pn  cl31b224kbp5pn  cl31b334kac5pn  cl31b334kbh5pn  cl31b474kac5pn  cl31b474kbh5pn  cl31b684kap5pn  cl31b684kbh5pn  cl31b105kop5pn  cl31b105kap5pn  cl31b105kbh5pn  cl31b155koh4pn  cl31b155kah4pn  cl31b155kbh4pn  cl31b225koh4pn  cl31b225kah4pn  cl31b225kbh4pn  47nf 47nf 47nf 68nf 68nf 68nf 100nf 100nf 100nf 100nf 100nf 100nf 150nf 150nf 150nf 220nf 220nf 220nf 330nf 330nf 330nf 470nf 470nf 470nf 680nf 680nf 1 ? 1 ? 100nf 150nf 220nf 220nf 330nf 330nf 470nf 470nf 680nf 680nf 1 ? 1 ? 1 ? 1.5 ? 1.5 ? 1.5 ? 2.2 ? 2.2 ? 2.2 ? ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% ? 10% 25 50 100 25 50 100 16 25 50 50 100 100 16 25 50 16 25 50 16 25 50 16 25 50 16 25 16 25 50 50 25 50 25 50 25 50 25 50 16 25 50 16 25 50 16 25 50 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 1.35 0.95 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.00 1.25 1.00 1.25 1.00 1.80 1.00 1.80 1.25 1.80 1.25 1.25 1.80 1.80 1.80 1.80 1.80 1.80 1.80 part number thickness  max. (mm) rated voltage (vdc) capacitance tolerance capacitance size l ? w (mm) 2.00 ? 1.25 3.20 ? 1.60 ? mark means packaging code. if you want to learn the code or quantity in detail, please see  p80.

 reliability test condition (automotive capacitors) test condition q tan  high temperature exposure appearance capacitance change pre-and post-stress electrical test destructive physical analysis item no abnormal exterior appearance no defects or abnormalities within   10% within   2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) - performance 1 2 4 no class ? class ? unpowered, 1000hrs@t=150  measurement at 24  2hrs after test conclusion capacitance   30  : q   1,000  30  : q   400 +20  c ( c : capacitance) rated voltage   25v : 0.03 max  16v : 0.05 max  10v : 0.075 max class  class  ir q tan  temperature  cycling appearance capacitance change no abnormal exterior appearance within   10% within   2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) 3 class ? class ? 1000cycles measurement at 24  2hrs after test conclusion 10cycles, t=24hrs/cycle heat (25~65  ) and humidity (80~98%), unpowered measurement at 24  2hrs after test conclusion capacitance   30  : q   1,000  30  : q   400 +20  c ( c : capacitance) rated voltage   25v : 0.03 max  16v : 0.05 max  10v : 0.075max class  class  ir q tan  moisture resistance appearance capacitance change no abnormal exterior appearance within   12.5% within  2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) 5 class ? class ? capacitance   30  : q   350  10  : q   275+(5/2)  c  10  : q   200+10  c ( c : capacitance) rated voltage   25v : 0.03 max  16v : 0.05 max  10v : 0.075max class  class  ir per eia 469 time[hours] temperature(  ) min. operating temp.  2 25  2 max. operating temp.   2 25  2 time(min.) 15  3 1 15  3 1 step 1 2 3 4 90~100% rh 90~100% rh 90~100% rh 80~100% rh 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 0   1    2    3    4   5    6    7   8   9  10  11 12  13  14  15  16  17 18  19  20  21  22  23  24   * for the more detail specification, please refer to the samsung mlcc catalogue.

 74 75 test condition item performance no q tan  biased humidity appearance capacitance change no abnormal exterior appearance within   12.5% within   2.5% or 0.25pf,  (whichever is larger) more than 500 or 25 (whichever is smaller) 6 class ? class ? 1000hrs 85  /85%rh, rated voltate and 1.3~1.5v, (add 100kohm resistor) measurement at 24  2hrs after test conclusion the charge/discharge current is less than 50ma. 1000hrs @ ta=125  , 200% rated voltage, measurement at 24  2hrs after test conclusion the charge/discharge current is less than 50ma. capacitance   30  : q   200  30  : q   100 +(10/3)  c ( c : capacitance) rated voltage   25v : 0.035 max  16v : 0.05 max  10v : 0.075max class  class  ir q tan  mechanical shock appearance capacitance change no abnormal exterior appearance within   10% within   2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) 10 class ? class ? three shocks in each direction should be applied along 3 mutually perpendicular axes of the test specimen (18 shocks) capacitance   30  : q   1,000  30  : q   400 +20  c ( c : capacitance) rated voltage   25v : 0.025 max  16v : 0.035 max  10v : 0.05max class  class  ir q tan  high temperature operating life external visual physical dimensions appearance capacitance change no abnormal exterior appearance no abnormal exterior appearance microscope (x10) within the specified dimensions using the calipers within   12.5% within   3.0% or 0.3pf,  (whichever is larger) more than 1,000 or 50 (whichever is smaller) 7 8 9 class ? class ? capacitance   30  : q   350  10  : q  275+(5/2)  c  10  : q  200+10  c ( c : capacitance) rated voltage   25v : 0.035 max  16v : 0.05 max  10v : 0.075max class  class  ir  peakvalue 1,500g duration 0.5ms wave half sine - * for the more detail specification, please refer to the samsung mlcc catalogue. part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors

 test condition item performance no q tan  vibration appearance capacitance change no abnormal exterior appearance within   10% within  2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) 11 class ? class ? 5g's for 20min., 12cycles each of 3 orientations,  use 8" 5" pcb 0.031" thick 7 secure points on one long side and 2 secure points at corners of opposite sides. parts mounted within 2" from any secure point. test from 10~2000 . solder pot : 260  5  , 10  1sec. capacitance   30  : q   1,000  30  : q   400 +20  c ( c : capacitance) rated voltage   25v : 0.025 max  16v : 0.035 max  10v : 0.05max class  class  ir q tan  resistance to  solder heat appearance capacitance change no abnormal exterior appearance within   10% within   2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) 12 class ? class ? capacitance   30  : q   1,000  30  : q   400+20  c ( c : capacitance) rated voltage   25v : 0.025 max  16v : 0.035 max  10v : 0.05max class  class  ir q tan  thermal shock appearance capacitance change no abnormal exterior appearance within   10% within   2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) 13 class ? class ? -55  /+125  note: number of cycles required - 300,  maximum transfer time-20 sec, dwell time-15min. air-air aec-q200-002 capacitance   30  : q   1,000  30  : q   400+20  c ( c : capacitance) rated voltage   25v : 0.025 max  16v : 0.035 max  10v : 0.05max class  class  ir q tan  esd appearance capacitance change no abnormal exterior appearance within   10% within  2.5% or 0.25pf,  (whichever is larger) more than 10,000 or 500 (whichever is smaller) 14 class ? class ? capacitance   30  : q   1,000  30  : q   400+20  c ( c : capacitance) rated voltage   25v : 0.025 max  16v : 0.035 max  10v : 0.05max class  class  ir * for the more detail specification, please refer to the samsung mlcc catalogue.

 76 77 test condition q tan  electrical characterization capacitance solderability item within specified tolerance no abnormal exterior appearance no dielectric breakdown or mechanical  breakdown no abnormal exterior appearance more than 100,000 or 1,000 (whichever is smaller) more than 10,000 or 500 (whichever is smaller) more than 10,000 or 100 (whichever is smaller) more than 1,000 or 10 (whichever is smaller) the capacitance /d.f. should be measured at 25  ,  i.r. should be measured with a dc voltage not exceeding rated voltage @25  , @125  for  60~120 sec. dielectric strength : 250% of the rated voltage for 1~5 seconds the charge/discharge current is less than 50ma. a) preheat at 155  for 4 hours, immerse in solder for 5s at 235  5  b) steam aging for 8 hours, immerse in solder for 5s at 235  5  c) steam aging for 8 hours, immerse in solder for 120s at 260  5  solder : a solution ethanol and rosin beam speed chip length  2.5 , 0.5  0.05 /sec chip length   3.2 , 2.5  0.25 /sec bending to the limit for 5 seconds limit : class  - 3mm class  ? - 2mm 18n, for 60  1 sec. * 0603(1608)  10n,  0402(1005)  2n performance 15 16 18 no class ? class ? 95% of the terminations is to be soldered evenly and continuously capacitance   30  : q   1,000  30  : q   400 +20  c ( c: capacitance) rated voltage  25v : 0.025 max  16v : 0.035 max  10v : 0.05max class  class  class ? class  class ? class  class ? class  class ? class  class  class  board flex terminal   strength(smd) ir@25  ir@125  17 dielectric strength appearance appearance beam load capacitance temperature characteristics 19 20 destruction value should be exceed  chip length  2.5 a) chip thickness > 0.5 : 20n b) chip thickness 0.5 : 8n chip length   3.2 a) chip thickness   1.25 : 54.5n b) chip thickness < 1.25 : 15n capacitance change capacitance change capacitance change capacitance drift temperature coefficient within   5.0% or 0.5pf,  (whichever is larger) within   2.5% or 0.25pf,  (whichever is larger) within    0.2% or 0.05pf,  (whichever is larger) within   10% within   10% within   15% 0  30 ppm/  0  30 ppm/  class class  class  class ? class ? capacitance 1000pf 1000pf 10 10 frequency 1 10% 1 10% 1 10% 120 20% vrms 0.5~5vrms 1.0 0.2vrms 1.0 0.2vrms 0.5 0.1vrms step temperature(  ) time(min) 25   2 min. operating temp.   2 25   2 max. operating temp.   2 25   2 1 15  3 1 15  3 1 1 2 3 4 5 * for the more detail specification, please refer to the samsung mlcc catalogue. part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors

 2.0  0.05 1.3  0.2 1.1  0.2 1.6  0.2 2.0  0.2 1.7  0.2 1.9  0.2 2.4  0.2 3.6  0.2 8.0  0.3 3.5  0.05 1.75  0.1 4.0  0.1  1.5 + 0.1/  0 1.1 below 4.0  0.1 feeding hole chip inserting hole p2 p0 t unit: inch(mm) 0603    0306 (1608)  (0816) 0504 (1410) 0805    0508 (2012)  (1220) 1206    0612  (3216)  (1632) type dimension symbol a                  b                w                f                  e                 p1               p2                p0                 d                  t   unit: inch(mm) 0201 (0603) 01005 (0402) 0402 (1005) type dimension symbol a                  b                  w                  f                  e                   p1                p2                p 0                 d                  t   e f w a b p1 d 2.0  0.05 0.26  0.03 0.38  0.03 0.62  0.04 0.46  0.03 0.68  0.03 1.12  0.04 0.26  0.03 0.37  0.03 0.6  0.05 0.37  0.05 8.0  0.3 3.5  0.05 1.75  0.1 1.75  0.05 2.0  0.05 2.0  0.05 4.0  0.1  1.550  0.02 4.0  0.1  1.5 + 0.1 /  0.03 2.0  0.05 feeding hole chip inserting hole p2 p0 t e f w a b p1 d cardboard paper tape(4mm) cardboard paper tape(2mm) packaging specifications 4".46/(&-&$530.&$)"/*$4

 78 79 peeling off of cover tape embossed plastic tape unit: inch(mm) 0603 (1608) 0805 (2012) 1210 (3225) 1808 (4520) 1812 (4532) 2220 (5750) 1.05  0.15 1.45  0.2 1.9  0.2 2.8  0.2 2.3  0.2 3.6  0.2 5.5  0.2 1.9  0.15 2.3  0.2 3.5  0.2 3.6  0.2 4.9  0.2 4.9  0.2 6.2  0.2 type dimension symbol a          b          w          f          e          p1          p2          p0          d          t1          t0       12.0  0.3 8.0  0.3 5.60  0.05 3.5  0.05 1.75  0.1 8.0  0.1 4.0  0.1 2.0  0.05 4.0  0.1  1.5 +0.1/  0 3.8 max 2.8 max 0.6 below feeding hole chip inserting hole p2 p0 t0 e f w a t1 b p1 d cover tape cover tape ?  pulling strength 300mm / min paper or plastic tape unreeling direetion 165 ~180  1206    0612 (3216)  (1632)  5 g.f  peel off force   70 g.f part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors

 taping size empty section 200mm empty section 280mm loading section  240mm start end packed part 2 3 3 5 8 5 8 d a, c e, f, q c e, f, p h 9, d, c, o e, f, m h, t i, u j, v s f f, h, i l, j h, i, j 20 10 10 10 4 4 4 - 4 - 4 - - - - - - - - - - - - - 50 50 50 10 50 10 - 10 - 10 - - - - - - - - - - - - - - - - 15 - 15 - 15 - 15 - - - - - - - - - - - - - - - - - - - 3 - 2 - 2 2 2 2 2 2 1 2 2 1 - - - - - - - - - - - 3 - 3 - - - - - - - - - - - - - - - - - - 10 - 10 - 10 8 10 10 8 4 4 8 - 4 2 2 - - - - - - - 6 - 6 - 6 4 - - 4 - - - - - - - - 30 30 30 10 30 10 - 10 - 10 - - - - - - - - - - - - - 15 15 - - - - - - - - - - - - - - - - - - - - 01005(0402) 0201(0603) 0402(1005) 0504(1410) 0603(1608) 0604(1610) 0805(2012) 1206(3216) 1210(3225) 1808(4520) 1812(4532) 2220(5750) paper type plastic type c (7?eel)     h (7?eel)     o (10?eel)    d (13?eel)    l (13?eel)    e (7?eel)     g (7?eel)     f (13?eel)    s (10?eel)    size t code quantity & packing code  the chip is only use for identifying the label and packaged products. please don? use the chip. unit: kpcs

 80 81  quantity 0805(2012) t=0.85mm t=0.65mm 0603(1608) 0402(1005) 5,000 or 10,000 10,000 10,000 or 15,000 50,000 quantity size l f h w g t b a c d e i  bulk case packaging can reduce the stock space and transportation costs.  the bulk feeding system can increase the productivity.  it can eliminate the components loss. a         b         t         c         d         e   dimension 6.8  0.1 3.0+0.2/-0 2 + 0/  -0.1 1.5 + 0.1/- 0 12  0.1 8.8  0.1 symbol unit: inch(mm) and pcs unit: mm f         w         g         h         l         i   dimension 31.5+ 0.2/- 0 5  0.35 110  0.7 7  0.35 19  0.35 36 + 0/  -0.2 symbol e c c b a d w t unit: mm tape width                a                b                c                d         symbol 7" reel 10" reel 13" reel 8mm 12mm 8mm 12mm 8mm 12mm  180+0/-3  180+0/-3  258+0/-3  258+0/-3  330  2.0  330  2.0  60+1/-0  60+1/-0  80+1/-0  80+1/-0  80  1.0  80  1.0  13  0.3  13  0.3  13  0.3  13  0.3  13  0.3  13  0.3 4  0.2 4  0.2 4  0.2 4  0.2 4  0.2 4  0.2 tape width                      e                      w                       t  symbol 7" reel 10" reel 13" reel 8mm 12mm 8mm 12mm 8mm 12mm 2.0  0.5 2.0  0.5 2.0  0.5 2.0  0.5 2.0  0.5 2.0  0.5 9  0.5 13  0.5 9  0.5 13  0.5 9  0.5 13  0.5 1.2  0.2 1.2  0.2 1.8  0.2 1.8  0.2 2.2  0.2 2.2  0.2 reel dimensions bulk case packaging part numbering system high capacitance capacitors super small size  capacitors medium-high  voltage capacitors array type  capacito rs low esl capacitors application manual  for surface mounting packaging  specification premium capacitors for automotive applications reliability test  condition general  capacitors
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