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		  cat.no.c02e-15 chip monolithic ceramic capacitors ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 part numbering 2 selection guide 7 for general purpose grm series 8        specifications and test methods 51 grm series data 60 capacitor array gnm series 63        specifications and test methods 68 low esl lll/lla/llm series 74        specifications and test methods 81 high-q type gjm series 85        specifications and test methods 95 high frequency gqm series 98        specifications and test methods 105 gqm series data 108 high frequency type erb series 109        specifications and test methods 116 erb series data 119 monolithic microchip gma series 121        specifications and test methods 123 for bonding gmd series 127        specifications and test methods 132 package 136 ! caution 140 notice 152 reference data 159 medium voltage low dissipation factor 166 medium voltage high capacitance for general use 171 only for lcd backlight inverter circuit 176 only for information devices 179 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 contents ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 only for camera flash circuit 183 ac250v (r.m.s.) type (which meet japanese law) 187 safety standard certified type gc (ul, iec60384-14 class x1/y2) 191 safety standard certified type gd (iec60384-14 class y3) 192 safety standard certified type gf (iec60384-14 class y2, x1/y2) 193 safety standard certified type gb (iec60384-14 class x2) 195 ga3 series specifications and test methods 196 grm/gr4/gr7/ga2/ga3 series data (typical example) 200 package 203 ! caution 206 notice 214 iso 9001 certifications 217       please refer to "specifications and test methods" at the end of each chapter of          ?         . 9 14 13 14 15 16 17 18 please check murata home page (http://www.murata.com/index.html) in case you can not find the part number on the catalog. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 for eu rohs compliant     all the products in this catalog comply with eu rohs.     eu rohs is "the european directive 2002/95/ec on the restriction of the use  of certain hazardous substances in electrical and electronic equipment".     for more details, please refer to our website 'murata's approach for eu rohs'  (http://www.murata.com/info/rohs.html). ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. o   part numbering o   part numbering please check murata home page (http://www.murata.com/index.html) in case you can not find the part number on the catalog. (part number) w q product id w series chip monolithic ceramic capacitors gr er gq gm gn ll gj ga m 4 7 b m a d m l a m m 2 3 tin plated layer only for information devices / tip & ring only for camera flash circuit high frequency type high frequency for flow/reflow soldering monolithic microchip for bonding capacitor array low esl wide width type eight-termination low esl type ten-termination low esl type high frequency low loss type for ac250v (r.m.s.) safety standard certified type product id code series gr q m e 18 r 8 t b1 y 1h u 102 i k o a01 with the array type gnm series, "dimension(t)" indicates the number of  elements. e dimension (l g w) !0 d code 0.4 g 0.2mm 0.6 g 0.3mm 0.5 g 0.5mm 0.8 g 0.8mm 0.38 g 0.38mm 0.9 g 0.6mm 1.25 g 1.0mm 1.0 g 0.5mm 1.6 g 0.8mm 1.37 g 1.0mm 2.0 g 1.25mm 2.8 g 2.8mm 3.2 g 1.6mm 3.2 g 2.5mm 4.5 g 2.0mm 4.5 g 3.2mm 5.7 g 2.8mm 5.7 g 5.0mm dimension (l g w) 01005 0201 0202 0303 015015 0302 0504 0402 0603 0504 0805 1111 1206 1210 1808 1812 2211 2220 eia 02 03 05 08 0d 0m 11 15 18 1m 21 22 31 32 42 43 52 55 a b c d e f m n q r s x 1.0mm 1.25mm 1.6mm 2.0mm 2.5mm 3.2mm 1.15mm 1.35mm 1.5mm 1.8mm 2.8mm depends on individual standards. r dimension (t) code 2 2 3 4 5 6 7 8 9 0.2mm 2-elements (array type) 0.3mm 4-elements (array type) 0.5mm 0.6mm 0.7mm 0.8mm 0.85mm dimension (t) continued on the following page. 2 ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p l e a s e   c h e c k   m u r a t a   h o m e   p a g e   ( h t t p : / / w w w . m u r a t a . c o m / i n d e x . h t m l )   i n   c a s e   y o u   c a n   n o t   f i n d   t h e   p a r t   n u m b e r   o n   t h e   c a t a l o g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 2 5   t o   8 5  c 2 5   t o   8 5  c 2 5   t o   8 5  c 2 5   t o   1 2 5  c   * 6 - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 0 5  c - 2 2 0  6 0 p p m /  c - 3 3 0  6 0 p p m /  c - 4 7 0  6 0 p p m /  c - 7 5 0  1 2 0 p p m /  c  1 0 %  1 0 %  2 2 %  2 2 % r 2 h   * 1 s 2 h   * 1 t 2 h   * 1 u 2 j   * 1 b   * 2 b x 7 s x 6 s 6 r 6 s 6 t 7 u b 1 b 3 c 7 c 8 - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 0 5  c t t e m p e r a t u r e   c h a r a c t e r i s t i c s c o d e t e m p e r a t u r e   c h a r a c t e r i s t i c   c o d e s t e m p e r a t u r e   c h a r a c t e r i s t i c s 2 0   t o   8 5  c 2 0   t o   1 2 5  c 2 0   t o   8 5  c 2 0   t o   8 5  c 2 0   t o   8 5  c 2 0   t o   8 5  c 2 0   t o   1 2 5  c 2 0   t o   8 5  c 2 0   t o   8 5  c 2 0   t o   8 5  c 2 0   t o   8 5  c 2 0   t o   8 5  c 2 0   t o   1 2 5  c 2 5   t o   1 2 5  c 2 5   t o   1 5 0  c 2 5   t o   1 2 5  c 2 5   t o   8 5  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 0  c 2 5  c 2 5  c 2 5  c 2 5  c t e m p e r a t u r e r a n g e r e f e r e n c e t e m p e r a t u r e + 3 5 0   t o   - 1 0 0 0 p p m /  c 0  6 0 p p m /  c - 1 5 0  6 0 p p m /  c - 2 2 0  6 0 p p m /  c - 3 3 0  6 0 p p m /  c - 4 7 0  6 0 p p m /  c 0  1 2 0 p p m /  c - 1 5 0  1 2 0 p p m /  c - 2 2 0  1 2 0 p p m /  c - 3 3 0  1 2 0 p p m /  c - 4 7 0  1 2 0 p p m /  c - 7 5 0  1 2 0 p p m /  c 0  2 5 0 p p m /  c 0  3 0 p p m /  c 0  3 0 p p m /  c 0  6 0 p p m /  c - 1 5 0  6 0 p p m /  c c a p a c i t a n c e   c h a n g e   o r   t e m p e r a t u r e   c o e f f i c i e n t s l   * 1 c h   * 1 p h   * 1 r h   * 1 s h   * 1 t h   * 1 c j   * 1 p j   * 1 r j   * 1 s j   * 1 t j   * 1 u j   * 1 c k   * 1 c 0 g   * 1 x 8 g   * 1 c 0 h   * 1 p 2 h   * 1 j i s j i s j i s j i s j i s j i s j i s j i s j i s j i s j i s j i s j i s e i a e i a e i a e i a 2 5  c 2 5  c 2 5  c 2 5  c 2 0  c 2 0  c 2 5  c 2 5  c e i a e i a e i a e i a j i s j i s e i a e i a - 2 5   t o   8 5  c - 3 0   t o   8 5  c - 5 5   t o   1 5 0  c - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c - 5 5   t o   8 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 5 0  c - 5 5   t o   1 2 5  c + 3 0 ,   - 8 0 % + 2 2 ,   - 8 2 % + 1 5 ,   - 4 0 %  1 5 %  1 5 %  1 5 %  1 5 %  1 5 %    1 0 %   * 4   + 2 2 ,   - 3 3 %   * 5 f   * 2 y 5 v x 8 l r   * 2 r x 5 r x 7 r x 8 r - f 1 f 5 l 8 r 1 r 3 r 6 r 7 r 9 w 0 - 2 5   t o   8 5  c - 3 0   t o   8 5  c - 5 5   t o   1 5 0  c - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c - 5 5   t o   8 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 5 0  c - 5 5   t o   1 2 5  c 2 0  c 2 5  c 2 5  c 2 0  c 2 0  c 2 5  c 2 5  c 2 5  c 2 5  c j i s e i a * 3 j i s j i s e i a e i a e i a - - 5 5   t o   1 2 5  c + 2 2 ,   - 3 3 % x 7 t d 7 - 5 5   t o   1 2 5  c 2 5  c e i a - 5 5   t o   1 0 5  c + 2 2 ,   - 3 3 % x 6 t d 8 - 5 5   t o   1 0 5  c 2 5  c e i a - 5 5   t o   1 2 5  c + 2 2 ,   - 5 6 % x 7 u e 7 - 5 5   t o   1 2 5  c 2 5  c e i a p u b l i c   s t d   c o d e 1 x 2 c 2 p 2 r 2 s 2 t 3 c 3 p 3 r 3 s 3 t 3 u 4 c 5 c 5 g 6 c 6 p - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 5 5   t o   1 2 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 2 5   t o   8 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c - 5 5   t o   1 5 0  c - 5 5   t o   1 2 5  c - 5 5   t o   1 2 5  c o p e r a t i n g   t e m p e r a t u r e   r a n g e * 1   p l e a s e   r e f e r   t o   t a b l e   f o r   c a p a c i t a n c e   c h a n g e   u n d e r   r e f e r e n c e   t e m p e r a t u r e .               * 2   c a p a c i t a n c e   c h a n g e   i s   s p e c i f i e d   w i t h   5 0 %   r a t e d   v o l t a g e   a p p l i e d . * 3   m u r a t a   t e m p e r a t u r e   c h a r a c t e r i s t i c   c o d e . * 4   a p p l y   d c 3 5 0 v   b i a s . * 5   n o   d c   b i a s . * 6   r a t e d   v o l t a g e   1 0 0 v d c   m a x   :   2 5   t o   8 5  c 3 ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p l e a s e   c h e c k   m u r a t a   h o m e   p a g e   ( h t t p : / / w w w . m u r a t a . c o m / i n d e x . h t m l )   i n   c a s e   y o u   c a n   n o t   f i n d   t h e   p a r t   n u m b e r   o n   t h e   c a t a l o g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . m u r a t a   c o d e c a p a c i t a n c e   c h a n g e   f r o m   2 5  c   ( % ) e 5 5  c e 3 0  c e 1 0  c m a x . m i n . m a x . m i n . m a x . m i n . 5 c / 5 g 0 . 5 8 e 0 . 2 4 0 . 4 0 e 0 . 1 7 0 . 2 5 e 0 . 1 1 6 c 0 . 8 7 e 0 . 4 8 0 . 5 9 e 0 . 3 3 0 . 3 8 e 0 . 2 1 6 p 2 . 3 3 0 . 7 2 1 . 6 1 0 . 5 0 1 . 0 2 0 . 3 2 6 r 3 . 0 2 1 . 2 8 2 . 0 8 0 . 8 8 1 . 3 2 0 . 5 6 6 s 4 . 0 9 2 . 1 6 2 . 8 1 1 . 4 9 1 . 7 9 0 . 9 5 6 t 5 . 4 6 3 . 2 8 3 . 7 5 2 . 2 6 2 . 3 9 1 . 4 4 7 u 8 . 7 8 5 . 0 4 6 . 0 4 3 . 4 7 3 . 8 4 2 . 2 1 e i a   c o d e 4 c 2 . 5 6 e 1 . 8 8 1 . 5 4 e 1 . 1 3 1 . 0 2 e 0 . 7 5 3 p e e 1 . 6 5 0 . 1 4 1 . 1 0 0 . 0 9 3 r e e 2 . 0 3 0 . 4 5 1 . 3 5 0 . 3 0 3 s e e 2 . 6 3 0 . 9 5 1 . 7 6 0 . 6 3 3 t e e 3 . 4 0 1 . 5 8 2 . 2 7 1 . 0 5 3 u e e 4 . 9 4 2 . 8 4 3 . 2 9 1 . 8 9 3 c 1 . 3 7 e 0 . 9 0 0 . 8 2 e 0 . 5 4 0 . 5 5 e 0 . 3 6 m u r a t a   c o d e c a p a c i t a n c e   c h a n g e   f r o m   2 0  c   ( % ) e 5 5  c e 2 5  c e 1 0  c m a x . m i n . m a x . m i n . m a x . m i n . 2 c 0 . 8 2 e 0 . 4 5 0 . 4 9 e 0 . 2 7 0 . 3 3 e 0 . 1 8 2 p e e 1 . 3 2 0 . 4 1 0 . 8 8 0 . 2 7 2 r e e 1 . 7 0 0 . 7 2 1 . 1 3 0 . 4 8 2 s e e 2 . 3 0 1 . 2 2 1 . 5 4 0 . 8 1 2 t e e 3 . 0 7 1 . 8 5 2 . 0 5 1 . 2 3 1 x e e e e e e o c a p a c i t a n c e   c h a n g e   f r o m   e a c h   t e m p e r a t u r e j i s   c o d e c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 4 ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. please check murata home page (http://www.murata.com/index.html) in case you can not find the part number on the catalog. continued from the preceding page. u capacitance expressed by three-digit alphanumerics. the unit is pico-farad  (pf). the first and second figures are significant digits, and the  third figure expresses the number of zeros which follow the two  numbers.if there is a decimal point, it is expressed by the capital  letter " r ". in this case, all figures are significant digits. r50 1r0 100 103 ex.) 0.5pf 1.0pf 10pf 10000pf code capacitance y rated voltage 0e 0g 0j 1a 1c 1e ya 1h 2a 2d 2e yd 2h 2j 3a 3d 3f bb e2 gb gc gd gf dc2.5v dc4v dc6.3v dc10v dc16v dc25v dc35v dc50v dc100v dc200v dc250v dc300v dc500v dc630v dc1kv dc2kv dc3.15kv dc350v (for camera flash circuit) ac250v x2; ac250v (safety standard certified type gb) x1/y2; ac250v (safety standard certified type gc) y3; ac250v (safety standard certified type gd) y2, x1/y2; ac250v (safety standard certified type gf) code rated voltage continued on the following page. 5 ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p l e a s e   c h e c k   m u r a t a   h o m e   p a g e   ( h t t p : / / w w w . m u r a t a . c o m / i n d e x . h t m l )   i n   c a s e   y o u   c a n   n o t   f i n d   t h e   p a r t   n u m b e r   o n   t h e   c a t a l o g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . e x p r e s s e d   b y   t h r e e   f i g u r e s .   o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e i c a p a c i t a n c e   t o l e r a n c e c o d e w g r m / g j m s e r i e s c ? t c  0 . 0 5 p f c a p a c i t a n c e   t o l e r a n c e v 9 . 9 p f 0 . 1 p f b g r m / g j m g q m e r b c ?  0 . 1 p f v 9 . 9 p f v 1 p f 1 . 1   t o   9 . 9 p f v 9 . 9 p f 0 . 1 p f 0 . 1 p f 1 p f   s t e p   a n d   e 2 4   s e r i e s 1 p f   s t e p   a n d   e 2 4   s e r i e s c g r m / g j m g r m e r b g q m c ? e x c e p t   c ? c ?  0 . 2 5 p f v 9 . 9 p f v 5 p f v 9 . 9 p f v 1 p f 1 . 1   t o   9 . 9 p f 0 . 1 p f *   1 p f 1 p f   s t e p   a n d   e 2 4   s e r i e s 0 . 1 p f 1 p f   s t e p   a n d   e 2 4   s e r i e s d g r m / g j m g r m e r b / g q m c ? e x c e p t   c ? c ?  0 . 5 p f 5 . 1   t o   9 . 9 p f 5 . 1   t o   9 . 9 p f 5 . 1   t o   9 . 9 p f 0 . 1 p f *   1 p f 1 p f   s t e p   a n d   e 2 4   s e r i e s g g j m g q m / e r b c ? c ?  2 % u 1 0 p f u 1 0 p f e 1 2   s e r i e s e 2 4   s e r i e s j g r m / g a 3 e r b / g q m / g j m c ? e s l c ?  5 % u 1 0 p f u 1 0 p f e 1 2   s e r i e s e 2 4   s e r i e s c a p a c i t a n c e   s t e p k g r m / g r 7 / g a 3 g n m g r 4 ,   g m d b ,   r ,   x 7 r ,   x 5 r ,   z l m c 0 g b ,   r ,   x 7 r ,   x 5 r ,   z l m  1 0 % e 6   s e r i e s e 6   s e r i e s e 1 2   s e r i e s m g r m / g m a g n m g a 2 l l l / l l a / l l m b ,   r ,   x 7 r ,   x 7 s x 5 r ,   x 7 r ,   x 7 s x 7 r x 5 r ,   x 7 r ,   x 7 s ,   x 6 s  2 0 % e 6   s e r i e s e 3   s e r i e s e 3   s e r i e s e 3   s e r i e s z g r m f ,   y 5 v + 8 0 % ,   - 2 0 % e 3   s e r i e s r d e p e n d s   o n   i n d i v i d u a l   s t a n d a r d s . *   e 2 4   s e r i e s   i s   a l s o   a v a i l a b l e . ! 0 p a c k a g i n g c o d e l d e k j f b c t ? 1 8 0 m m   e m b o s s e d   t a p i n g ? 1 8 0 m m   p a p e r   t a p i n g ? 1 8 0 m m   p a p e r   t a p i n g   ( l l l 1 5 ) ? 3 3 0 m m   e m b o s s e d   t a p i n g ? 3 3 0 m m   p a p e r   t a p i n g ? 3 3 0 m m   p a p e r   t a p i n g   ( l l l 1 5 ) b u l k b u l k   c a s e b u l k   t r a y p a c k a g i n g 6 ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 selection guide of chip monolithic ceramic capacitors 7 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. grm (x5r, x7r, y5v etc.) 68pf?00  f gnm 10pf?.2  f grm (c0g) 0.1pf?.1  f grm (u2j etc.) lll 2200pf?0  f lla/llm (from 1ghz) 0.01  f?.7  f erb (1mhz to 1ghz) 0.5pf?000pf gjm (500mhz to 10ghz) 0.1pf?3pf gqm (500mhz to 10ghz) 0.1pf?00pf gma  100pf?.47  f gmd  100pf?  f grm (u2j) 10pf?0000pf grm (c0g) 5pf?7pf grm (x7r) 220pf?  f gr7 10000pf?7000pf gr4 100pf?0000pf type gd  10pf?700pf type gf  10pf?700pf type gc  100pf?30pf type gf  470pf?700pf type gb  10000pf?3000pf ga2 470pf?.1  f gcm (x7r etc.) 100pf?7  f gcm (c0g etc.) 1.0pf?.1  f high capacitance array (2 or 4 elements) class1 tc's; low inductance (reverse geometry) low inductance (multi termination) low esr (50v to 500v) low esr, ultra small lowest esr wire-die-bonding 250v/630v/1kv/2kv/3.15kv low dissipation 3.15kv low dissipation 250v/630v/1kv high capacitance 350v high capacitance 2kv high capacitance safety standard certified safety standard certified ac250v which meet japanese law high capacitance class1 tc's; 250v/630v low dissipation start medium voltage high frequency snubber optical communications high frequency high speed decoupling frequency control/tuning, impedance matching decoupling, smoothing automotive (power-train, safety equipment) medium voltage lcd backlight inverter medium voltage decoupling, smoothing medium voltage only for camera flash circuit gcm (u2j) 10pf?0000pf medium voltage for automotive (power-train, safety equipment) ac lines noise removal medium voltage only for  information devices  / tip & ring function type series ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 8 1 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors for general purpose grm series  n  features 1. higher resistance of solder-leaching due to      the ni-barriered termination, applicable for     reflow-soldering, and flow-soldering      (grm18/21/31 type only). 2. the grm series is lead free product. 3. smaller size and higher capacitance value. 4. high reliability and no polarity. 5. excellent pulse responsibility and noise reduction      due to the low impedance at high frequency. 6. the grm series is available in paper or embossed      tape and reel packaging for automatic placement.     bulk case packaging is also available for grm15/     18/21(t=0.6,1.25). 7. ta replacement. n  applications  general electronic equipment  part number lw t dimensions (mm) e g min. 0.4   0.02 0.6   0.03 1.0   0.05 1.6   0.1 2.0   0.1 3.2   0.15 3.2   0.2 3.2   0.3 0.2   0.02 0.3   0.03 0.5   0.05 0.8   0.1 1.25   0.1 1.6   0.15 1.6   0.2 2.5   0.2 0.2   0.02 0.3   0.03 0.25   0.05 0.3   0.03 0.5   0.05 0.5 +0/-0.1 0.8   0.1 0.6   0.1 0.85   0.1 1.0 +0/-0.2 1.25   0.1 0.6   0.1 0.85   0.1 1.15   0.1 1.6   0.2 0.85 +0.15/-0.05 1.0 +0/-0.2 1.15   0.1 1.35   0.15 1.6   0.2 1.8   0.2 2.0   0.2 2.5   0.2 0.07 to 0.14 0.1 to 0.2 0.1 to 0.3 0.15 to 0.35 0.2 to 0.5 0.2 to 0.7 0.3 to 0.8 0.3 min. 0.13 0.2 0.4 0.3 0.5 0.7 1.5 1.0 * bulk case: 1.6   0.07(l) g 0.8   0.07(w) g 0.8   0.07(t) * the figure indicates typical specification. grm022 grm033 grm15x grm153 grm155 grm185 grm188* grm216 grm219 grm21a grm21b grm316 grm319 grm31m grm31c grm329 grm32a grm32m grm32n grm32c grm32r grm32d grm32e l t w e e g ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c a p a c i t a n c e   t a b l e 9 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . temperature compensating type c0g(5c),u2j(7u) characteristics 1 6 ( 1 c ) 6 e x . 6 :   t   d i m e n s i o n   [ m m ] l x w [ m m ] r a t e d   v o l t a g e [ v d c ] c a p a c i t a n c e 0 . 4 x 0 . 2 ( 0 2 ) < 0 1 0 0 5 > 1 0 ( 1 a ) 6 . 3 ( 0 j ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 5 0 ( 1 h ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 5 0 ( 1 h ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 5 0 ( 1 h ) 2 5 ( 1 e ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 5 0 ( 1 h ) 1 0 ( 1 a ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 5 0 ( 1 h ) 1 0 ( 1 a ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 5 0 ( 1 h ) 1 0 ( 1 a ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 5 0 ( 1 h ) t c c 0 g ( 5 c ) u 2 j ( 7 u ) 0 . 1 p f ( r 1 0 ) 0 . 2 p f ( r 2 0 ) 0 . 3 p f ( r 3 0 ) 0 . 4 p f ( r 4 0 ) 0 . 5 p f ( r 5 0 ) 0 . 6 p f ( r 6 0 ) 0 . 7 p f ( r 7 0 ) 0 . 8 p f ( r 8 0 ) 0 . 9 p f ( r 9 0 ) 1 . 0 p f ( 1 r 0 ) 1 . 1 p f ( 1 r 1 ) 1 . 2 p f ( 1 r 2 ) 1 . 3 p f ( 1 r 3 ) 1 . 4 p f ( 1 r 4 ) 1 . 5 p f ( 1 r 5 ) 1 . 6 p f ( 1 r 6 ) 1 . 7 p f ( 1 r 7 ) 1 . 8 p f ( 1 r 8 ) 1 . 9 p f ( 1 r 9 ) 2 . 0 p f ( 2 r 0 ) 2 . 1 p f ( 2 r 1 ) 2 . 2 p f ( 2 r 2 ) 2 . 3 p f ( 2 r 3 ) 2 . 4 p f ( 2 r 4 ) 2 . 5 p f ( 2 r 5 ) 2 . 6 p f ( 2 r 6 ) 2 . 7 p f ( 2 r 7 ) 2 . 8 p f ( 2 r 8 ) 2 . 9 p f ( 2 r 9 ) 3 . 0 p f ( 3 r 0 ) 3 . 1 p f ( 3 r 1 ) 3 . 2 p f ( 3 r 2 ) 3 . 3 p f ( 3 r 3 ) 3 . 4 p f ( 3 r 4 ) 3 . 5 p f ( 3 r 5 ) 3 . 6 p f ( 3 r 6 ) 3 . 7 p f ( 3 r 7 ) 3 . 8 p f ( 3 r 8 ) 3 . 9 p f ( 3 r 9 ) 4 . 0 p f ( 4 r 0 ) 4 . 1 p f ( 4 r 1 ) 4 . 2 p f ( 4 r 2 ) 4 . 3 p f ( 4 r 3 ) 4 . 4 p f ( 4 r 4 ) 4 . 5 p f ( 4 r 5 ) 4 . 6 p f ( 4 r 6 ) 4 . 7 p f ( 4 r 7 ) 4 . 8 p f ( 4 r 8 ) 4 . 9 p f ( 4 r 9 ) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 3 3 3 5 5 5 5 t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c a p a c i t a n c e   t a b l e 1 0 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 1 6 ( 1 c ) 6 e x . 6 :   t   d i m e n s i o n   [ m m ] l x w [ m m ] r a t e d   v o l t a g e [ v d c ] c a p a c i t a n c e 0 . 4 x 0 . 2 ( 0 2 ) < 0 1 0 0 5 > 1 0 ( 1 a ) 6 . 3 ( 0 j ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 5 0 ( 1 h ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 5 0 ( 1 h ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 5 0 ( 1 h ) 2 5 ( 1 e ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 5 0 ( 1 h ) 1 0 ( 1 a ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 5 0 ( 1 h ) 1 0 ( 1 a ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 5 0 ( 1 h ) 1 0 ( 1 a ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 5 0 ( 1 h ) t c c 0 g ( 5 c ) u 2 j ( 7 u ) 5 . 0 p f ( 5 r 0 ) 5 . 1 p f ( 5 r 1 ) 5 . 2 p f ( 5 r 2 ) 5 . 3 p f ( 5 r 3 ) 5 . 4 p f ( 5 r 4 ) 5 . 5 p f ( 5 r 5 ) 5 . 6 p f ( 5 r 6 ) 5 . 7 p f ( 5 r 7 ) 5 . 8 p f ( 5 r 8 ) 5 . 9 p f ( 5 r 9 ) 6 . 0 p f ( 6 r 0 ) 6 . 1 p f ( 6 r 1 ) 6 . 2 p f ( 6 r 2 ) 6 . 3 p f ( 6 r 3 ) 6 . 4 p f ( 6 r 4 ) 6 . 5 p f ( 6 r 5 ) 6 . 6 p f ( 6 r 6 ) 6 . 7 p f ( 6 r 7 ) 6 . 8 p f ( 6 r 8 ) 6 . 9 p f ( 6 r 9 ) 7 . 0 p f ( 7 r 0 ) 7 . 1 p f ( 7 r 1 ) 7 . 2 p f ( 7 r 2 ) 7 . 3 p f ( 7 r 3 ) 7 . 4 p f ( 7 r 4 ) 7 . 5 p f ( 7 r 5 ) 7 . 6 p f ( 7 r 6 ) 7 . 7 p f ( 7 r 7 ) 7 . 8 p f ( 7 r 8 ) 7 . 9 p f ( 7 r 9 ) 8 . 0 p f ( 8 r 0 ) 8 . 1 p f ( 8 r 1 ) 8 . 2 p f ( 8 r 2 ) 8 . 3 p f ( 8 r 3 ) 8 . 4 p f ( 8 r 4 ) 8 . 5 p f ( 8 r 5 ) 8 . 6 p f ( 8 r 6 ) 8 . 7 p f ( 8 r 7 ) 8 . 8 p f ( 8 r 8 ) 8 . 9 p f ( 8 r 9 ) 9 . 0 p f ( 9 r 0 ) 9 . 1 p f ( 9 r 1 ) 9 . 2 p f ( 9 r 2 ) 9 . 3 p f ( 9 r 3 ) 9 . 4 p f ( 9 r 4 ) 9 . 5 p f ( 9 r 5 ) 9 . 6 p f ( 9 r 6 ) 9 . 7 p f ( 9 r 7 ) 9 . 8 p f ( 9 r 8 ) 9 . 9 p f ( 9 r 9 ) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 3 3 3 3 5 5 5 5 5 t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c a p a c i t a n c e   t a b l e 1 1 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 1 0 p f ( 1 0 0 ) 1 2 p f ( 1 2 0 ) 1 5 p f ( 1 5 0 ) 1 8 p f ( 1 8 0 ) 2 2 p f ( 2 2 0 ) 2 7 p f ( 2 7 0 ) 3 3 p f ( 3 3 0 ) 3 9 p f ( 3 9 0 ) 4 7 p f ( 4 7 0 ) 5 6 p f ( 5 6 0 ) 6 8 p f ( 6 8 0 ) 8 2 p f ( 8 2 0 ) 1 0 0 p f ( 1 0 1 ) 1 2 0 p f ( 1 2 1 ) 1 5 0 p f ( 1 5 1 ) 1 8 0 p f ( 1 8 1 ) 2 2 0 p f ( 2 2 1 ) 2 7 0 p f ( 2 7 1 ) 3 3 0 p f ( 3 3 1 ) 3 9 0 p f ( 3 9 1 ) 4 7 0 p f ( 4 7 1 ) 5 6 0 p f ( 5 6 1 ) 6 8 0 p f ( 6 8 1 ) 8 2 0 p f ( 8 2 1 ) 1 0 0 0 p f ( 1 0 2 ) 1 2 0 0 p f ( 1 2 2 ) 1 5 0 0 p f ( 1 5 2 ) 1 8 0 0 p f ( 1 8 2 ) 2 2 0 0 p f ( 2 2 2 ) 2 7 0 0 p f ( 2 7 2 ) 3 3 0 0 p f ( 3 3 2 ) 3 9 0 0 p f ( 3 9 2 ) 4 7 0 0 p f ( 4 7 2 ) 5 6 0 0 p f ( 5 6 2 ) 6 8 0 0 p f ( 6 8 2 ) 8 2 0 0 p f ( 8 2 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 1 2 0 0 0 p f ( 1 2 3 ) 1 5 0 0 0 p f ( 1 5 3 ) 1 8 0 0 0 p f ( 1 8 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 2 7 0 0 0 p f ( 2 7 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 3 9 0 0 0 p f ( 3 9 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 5 6 0 0 0 p f ( 5 6 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 8 2 0 0 0 p f ( 8 2 3 ) 0 . 1  f ( 1 0 4 ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e 1 6 ( 1 c ) 6 e x . 6 :   t   d i m e n s i o n   [ m m ] l x w [ m m ] r a t e d   v o l t a g e [ v d c ] c a p a c i t a n c e 0 . 4 x 0 . 2 ( 0 2 ) < 0 1 0 0 5 > 1 0 ( 1 a ) 6 . 3 ( 0 j ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 5 0 ( 1 h ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 5 0 ( 1 h ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 1 0 0 ( 1 e ) 5 0 ( 1 h ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 5 0 ( 1 h ) 2 5 ( 1 e ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 5 0 ( 1 h ) 1 0 ( 1 a ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 5 0 ( 1 h ) 1 0 ( 1 a ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 5 0 ( 1 h ) 1 0 ( 1 a ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 5 0 ( 1 h ) t c c 0 g ( 5 c ) u 2 j ( 7 u ) 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 3 ,   5 5 5 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 9 9 9 9 9 9 b b 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 m m c c c 3 3 3 3 3 3 3 3 3 3 3 3 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 8 8 8 8 5 ,   8 5 ,   8 5 ,   8 5 ,   8 5 ,   8 8 8 8 8 5 5 5 5 8 8 8 8 6 6 6 6 9 9 a b b 9 m m m 9 b b b c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 4 2 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 6 s ( c 8 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 6 . 3 ( 0 j ) g r m 0 3 3 c 8 0 j 1 5 3 k e 0 1 d * g r m 0 3 3 c 8 0 j 2 2 3 k e 0 1 d * g r m 0 3 3 c 8 0 j 3 3 3 k e 0 1 d * g r m 0 3 3 c 8 0 j 4 7 3 k e 1 9 d * g r m 0 3 3 c 8 0 j 1 0 4 k e 8 4 d * g r m 0 3 3 c 8 0 e 2 2 4 m e 1 5 d * 2 . 5 ( 0 e ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 5 0 0 0 p f ( 1 5 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 2 5 ( 1 e ) g r m 1 5 5 c 8 1 e 6 8 3 k a 1 2 d g r m 1 5 5 c 8 1 e 1 0 4 k a 1 2 d g r m 1 5 5 c 8 0 j 1 5 4 k e 0 1 d * g r m 1 5 5 c 8 0 j 2 2 4 k e 0 1 d * g r m 1 5 5 c 8 0 j 3 3 4 k e 0 1 d * g r m 1 5 5 c 8 0 j 4 7 4 k e 1 9 d * g r m 1 5 5 c 8 0 g 1 5 4 k e 0 1 d * g r m 1 5 5 c 8 0 g 2 2 4 k e 0 1 d * g r m 1 5 5 c 8 0 g 3 3 4 k e 0 1 d * g r m 1 5 5 c 8 0 g 4 7 4 k e 0 1 d * g r m 1 5 5 c 8 0 g 6 8 4 k e 1 9 d * 6 . 3 ( 0 j ) 4 ( 0 g ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 6 8 0 0 0 p f ( 6 8 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 1 5  f ( 1 5 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 3 3  f ( 3 3 4 ) 0 . 4 7  f ( 4 7 4 ) 0 . 6 8  f ( 6 8 4 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 ( 1 a ) g r m 1 8 8 c 8 1 a 2 2 5 k e 3 4 d * g r m 1 8 8 c 8 0 j 2 2 5 k e 1 9 d * g r m 1 8 8 c 8 0 g 1 0 5 m a 0 1 d g r m 1 8 8 c 8 0 g 4 7 5 k e 1 9 d * 6 . 3 ( 0 j ) 4 ( 0 g ) g r m 1 8 8 c 8 0 e 1 0 6 m e 4 7 d * 2 . 5 ( 0 e ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 ) 4 . 7  f ( 4 7 5 ) 1 0  f ( 1 0 6 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 2 5 ( 1 e ) g r m 2 1 b c 8 1 e 4 7 5 k a 1 2 l * 1 6 ( 1 c ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 ) 4 . 7  f ( 4 7 5 ) 1 0  f ( 1 0 6 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 4 ( 0 g ) g r m 2 1 9 c 8 0 g 1 0 6 k e 1 9 d * g r m 2 1 b c 8 0 g 2 2 6 m e 3 9 l * 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 0  f ( 1 0 6 ) 2 2  f ( 2 2 6 )  1 0 % ( k )  2 0 % ( m ) g r m 2 1 6 c 8 1 c 1 0 5 k a 1 2 d * g r m 2 1 9 c 8 1 c 2 2 5 k a 1 2 d * g r m 2 1 b c 8 1 c 4 7 5 k a 8 8 l * g r m 2 1 9 c 8 1 a 4 7 5 k e 3 4 d * g r m 2 1 b c 8 1 a 1 0 6 k e 1 8 l * g r m 2 1 9 c 8 0 j 4 7 5 k e 1 9 d * g r m 2 1 b c 8 0 j 1 0 6 k e 1 9 l * g r m 2 1 9 c 8 0 j 1 0 6 k e 3 9 d * ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   1 8 0 m m   r e e l   t a p i n g . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r d i m e n s i o n   ( t ) t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 g r m 0 3 3 c 8 0 j 1 5 3 k e 0 1 d
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 5 0 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 5 r ( r 6 )   c h a r a c t e r i s t i c s   l o w   p r o f i l e l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 0 ( 2 a ) 5 0 ( 1 h ) 2 5 ( 1 e ) 1 6 ( 1 c ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 1 5 0 0 0 p f ( 1 5 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 1 5  f ( 1 5 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 3 3  f ( 3 3 4 ) 0 . 4 7  f ( 4 7 4 ) 0 . 6 8  f ( 6 8 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 ) 4 . 7  f ( 4 7 5 ) 1 0  f ( 1 0 6 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 0 ( 2 a ) g r m 3 2 d r 6 1 e 1 0 6 k a 1 2 l g r m 3 1 6 r 6 1 e 2 2 5 k a 1 2 d * g r m 3 1 9 r 6 1 e 4 7 5 k a 1 2 d * g r m 3 1 9 r 6 1 c 4 7 5 k a 8 8 d * g r m 3 1 9 r 6 1 c 1 0 6 k e 1 5 d * 5 0 ( 1 h ) 2 5 ( 1 e ) 3 . 2 x 2 . 5 ( 3 2 ) < 1 2 1 0 > 0 . 6 8  f ( 6 8 4 ) 1 . 0  f ( 1 0 5 ) 1 0  f ( 1 0 6 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 ( 1 a ) g r m 3 1 9 r 6 1 a 1 0 6 k e 1 9 d * 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 1 0  f ( 1 0 6 )  1 0 % ( k ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e                                                           :   p l e a s e   r e f e r   t o   x 7 r ( r 7 )   e t c   c h a r a c t e r i s t i c s . * :   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   1 8 0 m m   r e e l   t a p i n g . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r d i m e n s i o n   ( t ) t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 g r m 3 1 6 r 6 1 e 2 2 5 k a 1 2 d

 ( n o t e 1 )   t h i s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   i n d i c a t e s   t y p i c a l   i n s p e c t i o n . p l e a s e   r e f e r   t o   i n d i v i d u a l   s p e c i f i c a t i o n s   ( o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t h e   a p p r o v a l   s h e e t ) . i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 8 q / d i s s i p a t i o n   f a c t o r ( d . f . ) 3 0 p f   a n d   o v e r :   q u 1 0 0 0 3 0 p f   a n d   b e l o w :   q u 4 0 0 + 2 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) [ r 6 ,   r 7 ,   c 8 ] w . v . :   1 0 0 v   :   0 . 0 2 5   m a x .   ( c f 0 . 0 6 8  f ) :   0 . 0 5   m a x .   ( c u 0 . 0 6 8  f ) w . v . :   5 0 / 3 5 / 2 5 v : :   0 . 0 2 5   m a x . * * g r m 3 2 d   r 7 / r 6 / c 8   1 e 1 0 6 :   0 . 0 3 5   m a x . w . v . :   1 6 / 1 0 v :   0 . 0 3 5   m a x . w . v . :   6 . 3 / 4 v :   0 . 0 5   m a x .   ( c f 3 . 3  f ) :   0 . 1   m a x .   ( c u 3 . 3  f ) [ e 4 ] w . v . :   2 5 v m i n :   0 . 0 2 5   m a x . [ f 1 ,   f 5 ] w . v . :   2 5 v   m i n . :   0 . 0 5   m a x .   ( c f 0 . 1  f ) :   0 . 0 9   m a x .   ( c u 0 . 1  f ) w . v . :   1 6 / 1 0 v :   0 . 1 2 5   m a x . w . v . :   6 . 3 v :   0 . 1 5   m a x . t h e   c a p a c i t a n c e / q / d . f .   s h o u l d   b e   m e a s u r e d   a t   2 0 / 2 5 ? c   a t   t h e   f r e q u e n c y   a n d   v o l t a g e   s h o w n   i n   t h e   t a b l e . 7 c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e t h e   i n s u l a t i o n   r e s i s t a n c e   s h o u l d   b e   m e a s u r e d   w i t h   a   d c   v o l t a g e   n o t   e x c e e d i n g   t h e   r a t e d   v o l t a g e   a t   2 0 / 2 5 ? c   a n d   7 5 % r h   m a x .   a n d   w i t h i n   2   m i n u t e s   o f   c h a r g i n g ,   p r o v i d e d   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a . 6 i n s u l a t i o n   r e s i s t a n c e c v 0 . 0 4 7  f :   m o r e   t h a n   1 0 , 0 0 0 m ? c g 0 . 0 4 7  f :   m o r e   t h a n   5 0 0 ?      f c :   n o m i n a l   c a p a c i t a n c e n o   f a i l u r e   s h o u l d   b e   o b s e r v e d   w h e n   3 0 0 % *   o f   t h e   r a t e d   v o l t a g e   ( t e m p e r a t u r e   c o m p e n s a t i n g   t y p e )   o r   2 5 0 %   o f   t h e   r a t e d   v o l t a g e   ( h i g h   d i e l e c t r i c   c o n s t a n t   t y p e )   i s   a p p l i e d   b e t w e e n   t h e   t e r m i n a t i o n s   f o r   1   t o   5   s e c o n d s ,   p r o v i d e d   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a .           * 2 0 0 %   f o r   5 0 0 v 5 d i e l e c t r i c   s t r e n g t h n o   d e f e c t s   o r   a b n o r m a l i t i e s u s i n g   c a l i p e r s   ( g r m 0 2   s i z e   i s   b a s e d   o n   m i c r o s c o p e ) 4 d i m e n s i o n s w i t h i n   t h e   s p e c i f i e d   d i m e n s i o n s v i s u a l   i n s p e c t i o n 3 a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s t h e   r a t e d   v o l t a g e   i s   d e f i n e d   a s   t h e   m a x i m u m   v o l t a g e   w h i c h   m a y   b e   a p p l i e d   c o n t i n u o u s l y   t o   t h e   c a p a c i t o r . w h e n   a c   v o l t a g e   i s   s u p e r i m p o s e d   o n   d c   v o l t a g e ,   v p - p   o r   v o - p ,   w h i c h e v e r   i s   l a r g e r ,   s h o u l d   b e   m a i n t a i n e d   w i t h i n   t h e   r a t e d   v o l t a g e   r a n g e . 2 r a t e d   v o l t a g e s e e   t h e   p r e v i o u s   p a g e s . r e f e r e n c e   t e m p e r a t u r e :   2 5 ? c ( 2 ? ,   3 ? ,   4 ? ,   b 1 ,   b 3 ,   f 1 ,   r 1 :   2 0 ? c ) 1 o p e r a t i n g t e m p e r a t u r e   r a n g e e 5 5   t o   + 1 2 5 ? c ( 2 p / r / s / t ,   3 p / r / s / t / u ,   4 p / r / s / t / u :   e 2 5   t o   + 8 5 ? c ) b 1 ,   b 3 ,   f 1 :   e 2 5   t o   + 8 5 ? c r 1 ,   r 7 :   e 5 5   t o   + 1 2 5 ? c r 6 :   e 5 5   t o   + 8 5 ? c c 8 :   e 5 5   t o   + 1 0 5 ? c e 4 :   + 1 0   t o   + 8 5 ? c f 5 :   e 3 0   t o   + 8 5 ? c n o . t e s t   m e t h o d s p e c i f i c a t i o n s t e m p e r a t u r e c o m p e n s a t i n g   t y p e h i g h   d i e l e c t r i c   t y p e i t e m ? c   t o   7 u ,   1 x ( 1 0 0 0 p f   a n d   b e l o w ) c h a r . i t e m 1  0 . 1 m h z 0 . 5   t o   5 v r m s ? c   t o   7 u ,   1 x ( m o r e   t h a n   1 0 0 0 p f ) r 6 ,   r 7 ,   c 8 , f 5 ,   b 1 ,   b 3 ,   f 1 1  0 . 1 k h z 1  0 . 2 v r m s r 6 ,   r 7 ,   f 5 ( c > 1 0  f ) 1 2 0  2 4 k h z 0 . 5  0 . 1 v r m s e 4 1  0 . 1 k h z 0 . 5  0 . 0 5 v r m s f r e q u e n c y v o l t a g e g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n 5 1 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ( n o t e 1 )   t h i s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   i n d i c a t e s   t y p i c a l   i n s p e c t i o n . p l e a s e   r e f e r   t o   i n d i v i d u a l   s p e c i f i c a t i o n s   ( o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t h e   a p p r o v a l   s h e e t ) . i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . t e m p e r a t u r e   ( ? c ) s t e p r e f e r e n c e   t e m p e r a t u r e    2 e 5 5  3   ( f o r   ? c   t o   7 u / r 6 / r 7 / c 8 ) e 3 0  3   ( f o r   f 5 ) ,   1 0  3   ( f o r   e 4 ) e 2 5  3   ( f o r   o t h e r   t c ) r e f e r e n c e   t e m p e r a t u r e    2 1 2 5  3   ( f o r   ? c / r 7 ) ,   1 0 5  3   ( f o r   c 8 ) 8 5  3   ( f o r   o t h e r   t c ) r e f e r e n c e   t e m p e r a t u r e    2 1 2 3 4 5 t e m p e r a t u r e   ( ? c ) s t e p r e f e r e n c e   t e m p e r a t u r e    2 e 5 5  3   ( f o r   c 8 ,   r 1 ,   r 7 ,   r 6 ) e 2 5  3   ( f o r   b 1 ,   b 3 ,   f 1 ) e 3 0  3   ( f o r   f 5 ) / 1 0  3   ( f o r   e 4 ) r e f e r e n c e   t e m p e r a t u r e    2 1 2 5  3   ( f o r   r 1 ,   r 7 ) / 8 5  3   ( f o r   b 1 ,   b 3 ,   r 6 f 1 ,   f 5 ,   e 4 ) / 1 0 5  3   ( f o r   c 8 ) r e f e r e n c e   t e m p e r a t u r e    2 e 5 5  3   ( f o r   r 1 ) / e 2 5  3   ( f o r   b 1 ,   f 1 ) r e f e r e n c e   t e m p e r a t u r e    2 1 2 5  3   ( f o r   r 1 ) / 8 5  3   ( f o r   b 1 ,   f 1 ) a p p l y i n g   v o l t a g e   ( v ) n o   b i a s 5 0 %   o f   t h e   r a t e d   v o l t a g e 1 2 3 4 5 6 7 8 a t y p e 0 . 2 0 . 3 0 . 4 1 . 0 1 . 2 2 . 2 2 . 2 3 . 5 4 . 5 b 0 . 5 6 0 . 9 1 . 5 3 . 0 4 . 0 5 . 0 5 . 0 7 . 0 8 . 0 c 0 . 2 3 0 . 3 0 . 5 1 . 2 1 . 6 5 2 . 0 2 . 9 3 . 7 5 . 6 g r m 0 2 g r m 0 3 g r m 1 5 g r m 1 8 g r m 2 1 g r m 3 1 g r m 3 2 g r m 4 3 g r m 5 5 s o l d e r   t h e   c a p a c i t o r   t o   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   s h o w n   i n   f i g .   1 a   u s i n g   a n   e u t e c t i c   s o l d e r .   t h e n   a p p l y   1 0 n *   f o r c e   i n   p a r a l l e l   w i t h   t h e   t e s t   j i g   f o r   1 0  1   s e c . t h e   s o l d e r i n g   s h o u l d   b e   d o n e   e i t h e r   w i t h   a n   i r o n   o r   u s i n g   t h e   r e f l o w   m e t h o d   a n d   s h o u l d   b e   c o n d u c t e d   w i t h   c a r e   s o   t h a t   t h e   s o l d e r i n g   i s   u n i f o r m   a n d   f r e e   o f   d e f e c t s   s u c h   a s   h e a t   s h o c k . * 1 n   ( g r m 0 2 ) ,   2 n   ( g r m 0 3 ) ,   5 n   ( g r m 1 5 ,   g r m 1 8 ) ( i n   m m ) 1 0 a d h e s i v e   s t r e n g t h   o f   t e r m i n a t i o n n o   r e m o v a l   o f   t h e   t e r m i n a t i o n s   o r   o t h e r   d e f e c t   s h o u l d   o c c u r . f i g .   1 a t h e   c a p a c i t a n c e   c h a n g e   s h o u l d   b e   m e a s u r e d   a f t e r   5   m i n .   a t   e a c h   s p e c i f i e d   t e m p .   s t a g e . ( 1 ) t e m p e r a t u r e   c o m p e n s a t i n g   t y p e t h e   t e m p e r a t u r e   c o e f f i c i e n t   i s   d e t e r m i n e d   u s i n g   t h e   c a p a c i t a n c e   m e a s u r e d   i n   s t e p   3   a s   a   r e f e r e n c e . w h e n   c y c l i n g   t h e   t e m p e r a t u r e   s e q u e n t i a l l y   f r o m   s t e p   1   t h r o u g h   5   ( 5 c :   + 2 5   t o   + 1 2 5 ? c / ? c :   + 2 0   t o   + 1 2 5 ? c :   o t h e r   t e m p .   c o e f f s . :   + 2 5   t o   + 8 5 ? c / + 2 0   t o   + 8 5 ? c )   t h e   c a p a c i t a n c e   s h o u l d   b e   w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e   f o r   t h e   t e m p e r a t u r e   c o e f f i c i e n t   a n d   c a p a c i t a n c e   c h a n g e   a s   t a b l e   a - 1 . t h e   c a p a c i t a n c e   d r i f t   i s   c a l c u l a t e d   b y   d i v i d i n g   t h e   d i f f e r e n c e s   b e t w e e n   t h e   m a x i m u m   a n d   m i n i m u m   m e a s u r e d   v a l u e s   i n   t h e   s t e p   1 ,   3   a n d   5   b y   t h e   c a p .   v a l u e   i n   s t e p   3 . ( 2 )   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e t h e   r a n g e s   o f   c a p a c i t a n c e   c h a n g e   c o m p a r e d   w i t h   t h e   r e f e r e n c e   t e m p e r a t u r e   v a l u e   o v e r   t h e   t e m p e r a t u r e   r a n g e s   s h o w n   i n   t h e   t a b l e   s h o u l d   b e   w i t h i n   t h e   s p e c i f i e d   r a n g e s . * i n   c a s e   o f   a p p l y i n g   v o l t a g e ,   t h e   c a p a c i t a n c e   c h a n g e   s h o u l d   b e   m e a s u r e d   a f t e r   1   m o r e   m i n .   w i t h   a p p l y i n g   v o l t a g e   i n   e q u i l i b r a t i o n   o f   e a c h   t e m p .   s t a g e . 9 c a p a c i t a n c e t e m p e r a t u r e c h a r a c t e r i s t i c s n o   b i a s w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e   ( t a b l e   a - 1 ) b 1 ,   b 3 :   w i t h i n    1 0 %   ( e 2 5   t o   + 8 5 ? c ) r 1 ,   r 7 :   w i t h i n    1 5 %   ( e 5 5   t o   + 1 2 5 ? c ) r 6 :   w i t h i n    1 5 %   ( e 5 5   t o   + 8 5 ? c ) e 4 :   w i t h i n   + 2 2 / e 5 6 %   ( + 1 0   t o   + 8 5 ? c ) f 1 :   w i t h i n   + 3 0 / e 8 0 %   ( e 2 5   t o   + 8 5 ? c ) f 5 :   w i t h i n   + 2 2 / e 8 2 %   ( e 3 0   t o   + 8 5 ? c ) c 8 :   w i t h i n    2 2 %   ( e 5 5   t o   + 1 0 5 ? c ) 5 0 %   o f   t h e   r a t e d   v o l t a g e b 1 :   w i t h i n   + 1 0 / e 3 0 % r 1 :   w i t h i n   + 1 5 / e 4 0 % f 1 :   w i t h i n   + 3 0 / e 9 5 % c a p a c i t a n c e   d r i f t w i t h i n    0 . 2 %   o r    0 . 0 5 p f ( w h i c h e v e r   i s   l a r g e r . ) * d o   n o t   a p p l y   t o   1 x / 2 5 v * i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + 0 / e 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n   s e t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e . p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t .   n o . t e s t   m e t h o d s p e c i f i c a t i o n s t e m p e r a t u r e c o m p e n s a t i n g   t y p e h i g h   d i e l e c t r i c   t y p e i t e m a b c b a k e d   e l e c t r o d e   o r c o p p e r   f o i l s o l d e r   r e s i s t g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n 5 2 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ( n o t e 1 )   t h i s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   i n d i c a t e s   t y p i c a l   i n s p e c t i o n . p l e a s e   r e f e r   t o   i n d i v i d u a l   s p e c i f i c a t i o n s   ( o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t h e   a p p r o v a l   s h e e t ) . i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . s o l d e r   t h e   c a p a c i t o r   o n   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   s h o w n   i n   f i g .   2 a   u s i n g   a n   e u t e c t i c   s o l d e r .   t h e n   a p p l y   a   f o r c e   i n   t h e   d i r e c t i o n   s h o w n   i n   f i g .   3 a   f o r   5  1   s e c .   t h e   s o l d e r i n g   s h o u l d   b e   d o n e   b y   t h e   r e f l o w   m e t h o d   a n d   s h o u l d   b e   c o n d u c t e d   w i t h   c a r e   s o   t h a t   t h e   s o l d e r i n g   i s   u n i f o r m   a n d   f r e e   o f   d e f e c t s   s u c h   a s   h e a t   s h o c k . f i g .   2 a ( i n   m m ) 1 2 d e f l e c t i o n a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e w i t h i n    5 %   o r    0 . 5 p f ( w h i c h e v e r   i s   l a r g e r ) w i t h i n    1 0 % f i g .   3 a s o l d e r   t h e   c a p a c i t o r   o n   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) . t h e   c a p a c i t o r   s h o u l d   b e   s u b j e c t e d   t o   a   s i m p l e   h a r m o n i c   m o t i o n   h a v i n g   a   t o t a l   a m p l i t u d e   o f   1 . 5 m m ,   t h e   f r e q u e n c y   b e i n g   v a r i e d   u n i f o r m l y   b e t w e e n   t h e   a p p r o x i m a t e   l i m i t s   o f   1 0   a n d   5 5 h z .   t h e   f r e q u e n c y   r a n g e ,   f r o m   1 0   t o   5 5 h z   a n d   r e t u r n   t o   1 0 h z ,   s h o u l d   b e   t r a v e r s e d   i n   a p p r o x i m a t e l y   1   m i n u t e .   t h i s   m o t i o n   s h o u l d   b e   a p p l i e d   f o r   a   p e r i o d   o f   2   h o u r s   i n   e a c h   o f   3   m u t u a l l y   p e r p e n d i c u l a r   d i r e c t i o n s   ( t o t a l   o f   6   h o u r s ) . 1 1 v i b r a t i o n   r e s i s t a n c e a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e q / d . f . 3 0 p f   a n d   o v e r :   q u 1 0 0 0 3 0 p f   a n d   b e l o w :   q u 4 0 0 + 2 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) [ b 1 ,   b 3 ,   r 6 ,   r 7 ,   c 8 ] w . v . :   1 0 0 v   :   0 . 0 2 5   m a x .   ( c f 0 . 0 6 8  f ) :   0 . 0 5   m a x .   ( c u 0 . 0 6 8  f ) w . v . :   5 0 / 3 5 / 2 5 v : :   0 . 0 2 5   m a x . * * g r m 3 2 d   r 7 / r 6 / c 8   1 e 1 0 6 :   0 . 0 3 5   m a x . w . v . :   1 6 / 1 0 v :   0 . 0 3 5   m a x . w . v . :   6 . 3 / 4 v :   0 . 0 5   m a x .   ( c f 3 . 3  f ) :   0 . 1   m a x .   ( c u 3 . 3  f ) [ e 4 ] w . v . :   2 5 v m i n :   0 . 0 2 5   m a x . [ f 1 ,   f 5 ] w . v . :   2 5 v   m i n . :   0 . 0 5   m a x .   ( c f 0 . 1  f ) :   0 . 0 9   m a x .   ( c u 0 . 1  f ) w . v . :   1 6 / 1 0 v :   0 . 1 2 5   m a x . w . v . :   6 . 3 v :   0 . 1 5   m a x . i m m e r s e   t h e   c a p a c i t o r   i n   a   s o l u t i o n   o f   e t h a n o l   ( j i s - k - 8 1 0 1 )   a n d   r o s i n   ( j i s - k - 5 9 0 2 )   ( 2 5 %   r o s i n   i n   w e i g h t   p r o p o r t i o n ) . p r e h e a t   a t   8 0   t o   1 2 0 ? c   f o r   1 0   t o   3 0   s e c o n d s . a f t e r   p r e h e a t i n g ,   i m m e r s e   i n   a n   e u t e c t i c   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 3 0  5 ? c   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 4 5  5 ? c . 1 3 s o l d e r a b i l i t y   o f   t e r m i n a t i o n 7 5 %   o f   t h e   t e r m i n a t i o n s   a r e   t o   b e   s o l d e r e d   e v e n l y   a n d   c o n t i n u o u s l y . c a p a c i t a n c e   m e t e r f l e x u r e   :   v 1 2 0 5 0 r 2 3 0 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s e c . p r e s s u r i z e 4 5 4 5   	 u v z |  ?    r v w    b         q t u v w x y \   |   ? a -     	 
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 ( n o t e 1 )   t h i s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   i n d i c a t e s   t y p i c a l   i n s p e c t i o n . p l e a s e   r e f e r   t o   i n d i v i d u a l   s p e c i f i c a t i o n s   ( o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t h e   a p p r o v a l   s h e e t ) . i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . t e m p e r a t u r e s t e p 1 0 0   t o   1 2 0 ? c 1 7 0   t o   2 0 0 ? c t i m e 1   m i n . 1   m i n . 1 2 1 s t e p m i n .   o p e r a t i n g   t e m p .   + 0 / e 3 3 0  3 2 r o o m t e m p . 2   t o   3 3 m a x .   o p e r a t i n g   t e m p .   + 3 / e 0 3 0  3 4 r o o m t e m p . 2   t o   3 t e m p .   ( ? c ) t i m e   ( m i n . ) f i x   t h e   c a p a c i t o r   t o   t h e   s u p p o r t i n g   j i g   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) . p e r f o r m   t h e   f i v e   c y c l e s   a c c o r d i n g   t o   t h e   f o u r   h e a t   t r e a t m e n t s   s h o w n   i n   t h e   f o l l o w i n g   t a b l e . s e t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e .  i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + 0 / e 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n   s e t   a t   r o o m   t e m p e r a t u r e   f o r   2 4  2   h o u r s . p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t . 1 5 t e m p e r a t u r e   c y c l e t h e   m e a s u r e d   a n d   o b s e r v e d   c h a r a c t e r i s t i c s   s h o u l d   s a t i s f y   t h e   s p e c i f i c a t i o n s   i n   t h e   f o l l o w i n g   t a b l e . a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s c a p a c i t a n c e   c h a n g e w i t h i n    2 . 5 %   o r    0 . 2 5 p f ( w h i c h e v e r   i s   l a r g e r ) b 1 ,   b 3 ,   r 1 ,   r 6 ,   r 7 ,   c 8   :   w i t h i n    7 . 5 % f 1 ,   f 5 ,   e 4 :   w i t h i n    2 0 % q / d . f . 3 0 p f   a n d   o v e r :   q u 1 0 0 0 3 0 p f   a n d   b e l o w :   q u 4 0 0 + 2 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) [ b 1 ,   b 3 ,   r 6 ,   r 7 ,   c 8 ] w . v . :   1 0 0 v   :   0 . 0 2 5   m a x .   ( c f 0 . 0 6 8  f ) :   0 . 0 5   m a x .   ( c u 0 . 0 6 8  f ) w . v . :   5 0 / 3 5 / 2 5 v : :   0 . 0 2 5   m a x . * * g r m 3 2 d   r 7 / r 6 / c 8   1 e 1 0 6 :   0 . 0 3 5   m a x . w . v . :   1 6 / 1 0 v :   0 . 0 3 5   m a x . w . v . :   6 . 3 / 4 v :   0 . 0 5   m a x .   ( c f 3 . 3  f ) :   0 . 1   m a x .   ( c u 3 . 3  f ) [ e 4 ] w . v . :   2 5 v m i n :   0 . 0 5   m a x . [ f 1 ,   f 5 ] w . v . :   2 5 v   m i n . :   0 . 0 5   m a x .   ( c f 0 . 1  f ) :   0 . 0 9   m a x .   ( c u 0 . 1  f ) w . v . :   1 6 / 1 0 v :   0 . 1 2 5   m a x . w . v . :   6 . 3 v :   0 . 1 5   m a x . i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 ?      f   ( w h i c h e v e r   i s   s m a l l e r ) d i e l e c t r i c   s t r e n g t h n o   d e f e c t s p r e h e a t   t h e   c a p a c i t o r   a t   1 2 0   t o   1 5 0 ? c   f o r   1   m i n u t e .   i m m e r s e   t h e   c a p a c i t o r   i n   a n   e u t e c t i c   s o l d e r   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   a t   2 7 0  5 ? c   f o r   1 0  0 . 5   s e c o n d s .   s e t   a t   r o o m   t e m p e r a t u r e   f o r   2 4  2   h o u r s ,   t h e n   m e a s u r e .  i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + 0 / e 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n   s e t   a t   r o o m   t e m p e r a t u r e   f o r   2 4  2   h o u r s . p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t .  p r e h e a t i n g   f o r   g r m 3 2 / 4 3 / 5 5 1 4 r e s i s t a n c e   t o   s o l d e r i n g   h e a t t h e   m e a s u r e d   a n d   o b s e r v e d   c h a r a c t e r i s t i c s   s h o u l d   s a t i s f y   t h e   s p e c i f i c a t i o n s   i n   t h e   f o l l o w i n g   t a b l e . a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s c a p a c i t a n c e   c h a n g e w i t h i n    2 . 5 %   o r    0 . 2 5 p f ( w h i c h e v e r   i s   l a r g e r ) b 1 ,   b 3 ,   r 1 ,   r 6 ,   r 7 ,   c 8   :   w i t h i n    7 . 5 % f 1 ,   f 5 ,   e 4 :   w i t h i n    2 0 % q / d . f . 3 0 p f   a n d   o v e r :   q u 1 0 0 0 3 0 p f   a n d   b e l o w :   q u 4 0 0 + 2 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) [ b 1 ,   b 3 ,   r 6 ,   r 7 ,   c 8 ] w . v . :   1 0 0 v   :   0 . 0 2 5   m a x .   ( c f 0 . 0 6 8  f ) :   0 . 0 5   m a x .   ( c u 0 . 0 6 8  f ) w . v . :   5 0 / 3 5 / 2 5 v : :   0 . 0 2 5   m a x . * * g r m 3 2 d   r 7 / r 6 / c 8   1 e 1 0 6 :   0 . 0 3 5   m a x . w . v . :   1 6 / 1 0 v :   0 . 0 3 5   m a x . w . v . :   6 . 3 / 4 v :   0 . 0 5   m a x .   ( c f 3 . 3  f ) :   0 . 1   m a x .   ( c u 3 . 3  f ) [ e 4 ] w . v . :   2 5 v m i n :   0 . 0 2 5   m a x . [ f 1 ,   f 5 ] w . v . :   2 5 v   m i n . :   0 . 0 5   m a x .   ( c f 0 . 1  f ) :   0 . 0 9   m a x .   ( c u 0 . 1  f ) w . v . :   1 6 / 1 0 v :   0 . 1 2 5   m a x . w . v . :   6 . 3 v :   0 . 1 5   m a x . i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 ?      f   ( w h i c h e v e r   i s   s m a l l e r ) d i e l e c t r i c   s t r e n g t h n o   d e f e c t s n o . t e s t   m e t h o d s p e c i f i c a t i o n s t e m p e r a t u r e c o m p e n s a t i n g   t y p e h i g h   d i e l e c t r i c   t y p e i t e m g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n 5 4 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 ( n o t e 1 )   t h i s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   i n d i c a t e s   t y p i c a l   i n s p e c t i o n . p l e a s e   r e f e r   t o   i n d i v i d u a l   s p e c i f i c a t i o n s   ( o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t h e   a p p r o v a l   s h e e t ) . i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . m e a s u r i n g   f r e q u e n c y n o m i n a l   c a p a c i t a n c e 1  0 . 1 k h z 1  0 . 1 k h z 1 2 0  2 4 h z 1  0 . 1 k h z m e a s u r i n g   v o l t a g e 1 . 0  0 . 2 v r m s 0 . 5  0 . 1 v r m s 0 . 5  0 . 1 v r m s 0 . 5  0 . 1 v r m s c v 1 0  f   ( 1 0 v   m i n . ) * c v 1 0  f   ( 6 . 3 v   m a x . ) c g 1 0  f * f o r   i t e m s   i n   t a b l e 1 t h e   c a p a c i t a n c e   c h a n g e   s h o u l d   b e   m e a s u r e d   a f t e r   5   m i n .   a t   e a c h   s p e c i f i e d   t e m p .   s t a g e . t h e   r a n g e s   o f   c a p a c i t a n c e   c h a n g e   c o m p a r e d   w i t h   t h e   r e f e r e n c e   t e m p e r a t u r e   v a l u e   o v e r   t h e   t e m p e r a t u r e   r a n g e s   s h o w n   i n   t h e   t a b l e   s h o u l d   b e   w i t h i n   t h e   s p e c i f i e d   r a n g e s . * i n   c a s e   o f   a p p l y i n g   v o l t a g e ,   t h e   c a p a c i t a n c e   c h a n g e   s h o u l d   b e   m e a s u r e d   a f t e r   1   m o r e   m i n .   w i t h   a p p l y i n g   v o l t a g e   i n   e q u i l i b r a t i o n   o f   e a c h   t e m p .   s t a g e . * g r m 3 2 d r 6 0 j 2 2 6 ,   g r m 4 3   b 1 / b 3 / r 6   0 j / 1 a   3 3 6 / 4 7 6   o n l y :   1 . 0  0 . 2 v r m s  i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / e 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n   s e t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e . p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t . 9 c a p a c i t a n c e   t e m p e r a t u r e   c h a r a c t e r i s t i c s n o   b i a s b 1 ,   b 3 :   w i t h i n    1 0 %   ( e 2 5   t o   + 8 5 ? c ) f 1 :   w i t h i n   + 3 0 / e 8 0 %   ( e 2 5   t o   + 8 5 ? c ) r 6 :   w i t h i n    1 5 %   ( e 5 5   t o   + 8 5 ? c ) r 1 ,   r 7 :   w i t h i n    1 5 %   ( e 5 5   t o   + 1 2 5 ? c ) f 5 :   w i t h i n   + 2 2 / e 8 2 %   ( e 3 0   t o   + 8 5 ? c ) c 6 :   w i t h i n    2 2 %   ( e 5 5   t o   + 8 5 ? c ) c 7 :   w i t h i n    2 2 %   ( e 5 5   t o   + 1 2 5 ? c ) c 8 :   w i t h i n    2 2 %   ( e 5 5   t o   + 1 0 5 ? c ) d 7 :   w i t h i n   + 2 2 / e 3 3 %   ( e 5 5   t o   + 1 2 5 ? c ) e 7 :   w i t h i n   + 2 2 / e 5 6 %   ( e 5 5   t o   + 1 2 5 ? c ) d 8 :   w i t h i n   + 2 2 / e 3 3 %   ( e 5 5   t o   + 1 0 5 ? c ) 5 0 %   o f   t h e   r a t e d   v o l t a g e b 1 :   w i t h i n   + 1 0 / e 3 0 % r 1 :   w i t h i n   + 1 5 / e 4 0 % f 1 :   w i t h i n   + 3 0 / e 9 5 % 8 d i s s i p a t i o n   f a c t o r   ( d . f . ) b 1 ,   b 3 ,   r 1 ,   r 6 * ,   r 7 * ,   c 7 ,   c 8 ,   e 7 ,   d 7 :   0 . 1   m a x . c 6 :   0 . 1 2 5   m a x . d 8 :   0 . 1 5   m a x . f 1 ,   f 5 :   0 . 2   m a x . * g r m 3 1 c r 7 1 e 1 0 6 :   0 . 1 2 5   m a x .   g r m 3 1 c r 6   0 j / 0 g   1 0 7 :   0 . 1 5   m a x . t h e   c a p a c i t a n c e / d . f .   s h o u l d   b e   m e a s u r e d   a t   r e f e r e n c e   t e m p e r a t u r e   a t   t h e   m e a s u r i n g   f r e q u e n c y   a n d   v o l t a g e   s h o w n   i n   t h e   t a b l e . g r m 1 8 8 c 8 0 e 1 0 6 : p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + 0 / - 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n   s e t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e . 7 c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e * t a b l e   1 t h e   i n s u l a t i o n   r e s i s t a n c e   s h o u l d   b e   m e a s u r e d   w i t h   a   d c   v o l t a g e   n o t   e x c e e d i n g   t h e   r a t e d   v o l t a g e   a t   r e f e r e n c e   t e m p e r a t u r e   a n d   7 5 % r h   m a x .   a n d   w i t h i n   1   m i n u t e s   o f   c h a r g i n g ,   p r o v i d e d   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a . 6 i n s u l a t i o n   r e s i s t a n c e m o r e   t h a n   5 0 ?      f n o   f a i l u r e   s h o u l d   b e   o b s e r v e d   w h e n   2 5 0 %   o f   t h e   r a t e d   v o l t a g e   i s   a p p l i e d   b e t w e e n   t h e   t e r m i n a t i o n s   f o r   1   t o   5   s e c o n d s ,   p r o v i d e d   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a . 5 d i e l e c t r i c   s t r e n g t h n o   d e f e c t s   o r   a b n o r m a l i t i e s u s i n g   c a l i p e r s   ( g r m 0 2   s i z e   i s   b a s e d   o n   m i c r o s c o p e ) 4 d i m e n s i o n s w i t h i n   t h e   s p e c i f i e d   d i m e n s i o n s v i s u a l   i n s p e c t i o n 3 a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s t h e   r a t e d   v o l t a g e   i s   d e f i n e d   a s   t h e   m a x i m u m   v o l t a g e   w h i c h   m a y   b e   a p p l i e d   c o n t i n u o u s l y   t o   t h e   c a p a c i t o r . w h e n   a c   v o l t a g e   i s   s u p e r i m p o s e d   o n   d c   v o l t a g e ,   v p - p   o r   v o - p ,   w h i c h e v e r   i s   l a r g e r ,   s h o u l d   b e   m a i n t a i n e d   w i t h i n   t h e   r a t e d   v o l t a g e   r a n g e . 2 r a t e d   v o l t a g e s e e   t h e   p r e v i o u s   p a g e s . r e f e r e n c e   t e m p e r a t u r e :   2 5 ? c ( b 1 ,   b 3 ,   r 1 ,   f 1 :   2 0 ? c ) 1 o p e r a t i n g   t e m p e r a t u r e   r a n g e b 1 ,   b 3 ,   f 1 :   e 2 5   t o   + 8 5 ? c r 1 ,   r 7 ,   c 7 ,   d 7 ,   e 7 :   e 5 5   t o   + 1 2 5 ? c c 6 ,   r 6 :   e 5 5   t o   + 8 5 ? c f 5 :   e 3 0   t o   + 8 5 ? c   c 8 ,   d 8 :   e 5 5   t o   + 1 0 5 ? c ,   n o . t e s t   m e t h o d s p e c i f i c a t i o n s i t e m g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n g r m 1 5 5 b 3 / r 6 1 a 1 2 4   t o   1 0 5 g r m 1 8 5 b 3 / r 6 1 c / 1 a 1 0 5 g r m 1 8 5 c 8 / d 7 1 a 1 0 5 g r m 1 8 8 b 3 / r 6 1 c / 1 a 2 2 5 g r m 1 8 8 r 7 / c 8 1 a 2 2 5 g r m 1 8 8 b 3 / r 6 1 a 3 3 5 g r m 2 1 9 b 3 / r 6 1 c / 1 a 4 7 5 ,   1 0 6 g r m 2 1 9 c 8 1 a 4 7 5 g r m 2 1 b b 3 / r 6 1 c / 1 a 1 0 6 g r m 2 1 b r 7 / c 8 1 a 1 0 6 g r m 3 1 9 b 3 / r 6 1 c / 1 a 1 0 6 t e m p e r a t u r e   ( ? c ) s t e p 2 5  2   ( f o r   r 6 ,   r 7 ,   c 6 ,   c 7 ,   c 8 ,   d 7 ,   d 8 ,   e 7 ,   f 5 ) 2 0  2   ( f o r   b 1 ,   b 3 ,   f 1 ,   r 1 ) e 5 5  3   ( f o r   r 1 ,   r 6 ,   r 7 ,   c 6 ,   c 7 ,   c 8 ,   d 7 ,   d 8 ,   e 7 ) e 3 0  3   ( f o r   f 5 ) e 2 5  3   ( f o r   b 1 ,   b 3 ,   f 1 ) 2 5  2   ( f o r   r 6 ,   r 7 ,   c 6 ,   c 7 ,   c 8 ,   d 7 ,   d 8 ,   e 7 ,   f 5 ) 2 0  2   ( f o r   b 1 ,   b 3 ,   f 1 ,   r 1 ) 1 2 5  3   ( f o r   r 1 ,   r 7 ,   c 7 ,   d 7 ,   e 7 ) 1 0 5  3   ( f o r   c 8 ,   d 8 ) 8 5  3   ( f o r   b 1 ,   b 3 ,   f 1 ,   f 5 ,   r 6 ,   c 6 ) 2 0  2   ( f o r   b 1 ,   f 1 ,   r 1 ) e 5 5  3   ( f o r   r 1 ) e 2 5  3   ( f o r   b 1 ,   f 1 ) 2 0  2   ( f o r   b 1 ,   f 1 ,   r 1 ) 1 2 5  3   ( f o r   r 1 ) 8 5  3   ( f o r   b 1 ,   f 1 ) a p p l y i n g   v o l t a g e   ( v ) n o   b i a s 5 0 %   o f   t h e r a t e d   v o l t a g e 1 2 3 4 5 6 7 8 g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n 5 7 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ( n o t e 1 )   t h i s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   i n d i c a t e s   t y p i c a l   i n s p e c t i o n . p l e a s e   r e f e r   t o   i n d i v i d u a l   s p e c i f i c a t i o n s   ( o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t h e   a p p r o v a l   s h e e t ) . i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . i m m e r s e   t h e   c a p a c i t o r   i n   a   s o l u t i o n   o f   e t h a n o l   ( j i s - k - 8 1 0 1 )   a n d   r o s i n   ( j i s - k - 5 9 0 2 )   ( 2 5 %   r o s i n   i n   w e i g h t   p r o p o r t i o n ) . p r e h e a t   a t   8 0   t o   1 2 0 ? c   f o r   1 0   t o   3 0   s e c o n d s . a f t e r   p r e h e a t i n g ,   i m m e r s e   i n   a n   e u t e c t i c   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 3 0  5 ? c   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 4 5  5 ? c . 1 3 s o l d e r a b i l i t y   o f   t e r m i n a t i o n 7 5 %   o f   t h e   t e r m i n a t i o n s   i s   t o   b e   s o l d e r e d   e v e n l y   a n d   c o n t i n u o u s l y . s o l d e r   t h e   c a p a c i t o r   o n   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   s h o w n   i n   f i g .   2 a   u s i n g   a n   e u t e c t i c   s o l d e r .   t h e n   a p p l y   a   f o r c e   i n   t h e   d i r e c t i o n   s h o w n   i n   f i g .   3 a   f o r   5  1   s e c .   t h e   s o l d e r i n g   s h o u l d   b e   d o n e   b y   t h e   r e f l o w   m e t h o d   a n d   s h o u l d   b e   c o n d u c t e d   w i t h   c a r e   s o   t h a t   t h e   s o l d e r i n g   i s   u n i f o r m   a n d   f r e e   o f   d e f e c t s   s u c h   a s   h e a t   s h o c k . f i g .   2 a ( i n   m m ) 1 2 d e f l e c t i o n a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e w i t h i n    1 0 % f i g . 3 a s o l d e r   t h e   c a p a c i t o r   o n   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) .   t h e   c a p a c i t o r   s h o u l d   b e   s u b j e c t e d   t o   a   s i m p l e   h a r m o n i c   m o t i o n   h a v i n g   a   t o t a l   a m p l i t u d e   o f   1 . 5 m m ,   t h e   f r e q u e n c y   b e i n g   v a r i e d   u n i f o r m l y   b e t w e e n   t h e   a p p r o x i m a t e   l i m i t s   o f   1 0   a n d   5 5 h z .   t h e   f r e q u e n c y   r a n g e ,   f r o m   1 0   t o   5 5 h z   a n d   r e t u r n   t o   1 0 h z ,   s h o u l d   b e   t r a v e r s e d   i n   a p p r o x i m a t e l y   1   m i n u t e .   t h i s   m o t i o n   s h o u l d   b e   a p p l i e d   f o r   a   p e r i o d   o f   2   h o u r s   i n   e a c h   o f   3   m u t u a l l y   p e r p e n d i c u l a r   d i r e c t i o n s   ( t o t a l   o f   6   h o u r s ) . 1 1 v i b r a t i o n a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e d . f . b 1 ,   b 3 ,   r 1 ,   r 6 * ,   r 7 * ,   c 7 ,   c 8 ,   e 7 ,   d 7 :   0 . 1   m a x . c 6 :   0 . 1 2 5   m a x . d 8 :   0 . 1 5   m a x . f 1 ,   f 5 :   0 . 2   m a x . * g r m 3 1 c r 7 1 e 1 0 6 :   0 . 1 2 5   m a x .   g r m 3 1 c r 6   0 j / 0 g   1 0 7 :   0 . 1 5   m a x . s o l d e r   t h e   c a p a c i t o r   o n   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   s h o w n   i n   f i g .   1 a   u s i n g   a n   e u t e c t i c   s o l d e r .   t h e n   a p p l y   1 0 n *   f o r c e   i n   p a r a l l e l   w i t h   t h e   t e s t   j i g   f o r   1 0  1 s e c . t h e   s o l d e r i n g   s h o u l d   b e   d o n e   e i t h e r   w i t h   a n   i r o n   o r   u s i n g   t h e   r e f l o w   m e t h o d   a n d   s h o u l d   b e   c o n d u c t e d   w i t h   c a r e   s o   t h a t   t h e   s o l d e r i n g   i s   u n i f o r m   a n d   f r e e   o f   d e f e c t s   s u c h   a s   h e a t   s h o c k . * 1 n :   g r m 0 2 ,   2 n :   g r m 0 3 ,   5 n :   g r m 1 5 / g r m 1 8 1 0 a d h e s i v e   s t r e n g t h   o f   t e r m i n a t i o n n o   r e m o v a l   o f   t h e   t e r m i n a t i o n s   o r   o t h e r   d e f e c t s   s h o u l d   o c c u r . f i g .   1 a n o . t e s t   m e t h o d s p e c i f i c a t i o n s i t e m g r m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 )   ( n o t e 1 )   t y p i c a l   i n s p e c t i o n a t y p e 0 . 2 0 . 3 0 . 4 1 . 0 1 . 2 2 . 2 2 . 2 3 . 5 4 . 5 b 0 . 5 6 0 . 9 1 . 5 3 . 0 4 . 0 5 . 0 5 . 0 7 . 0 8 . 0 c 0 . 2 3 0 . 3 0 . 5 1 . 2 1 . 6 5 2 . 0 2 . 9 3 . 7 5 . 6 g r m 0 2 g r m 0 3 g r m 1 5 g r m 1 8 g r m 2 1 g r m 3 1 g r m 3 2 g r m 4 3 g r m 5 5 a t y p e 0 . 2 0 . 3 0 . 4 1 . 0 1 . 2 2 . 2 2 . 2 3 . 5 4 . 5 b 0 . 5 6 0 . 9 1 . 5 3 . 0 4 . 0 5 . 0 5 . 0 7 . 0 8 . 0 c 0 . 2 3 0 . 3 0 . 5 1 . 2 1 . 6 5 2 . 0 2 . 9 3 . 7 5 . 6 g r m 0 2 g r m 0 3 g r m 1 5 g r m 1 8 g r m 2 1 g r m 3 1 g r m 3 2 g r m 4 3 g r m 5 5 a b c b a k e d   e l e c t r o d e   o r c o p p e r   f o i l s o l d e r   r e s i s t c a p a c i t a n c e   m e t e r f l e x u r e   :   v 1 2 0 5 0 r 2 3 0 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s e c . p r e s s u r i z e 4 5 4 5    q ] `  ?    
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 6 5 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . t e m p e r a t u r e   c o m p e n s a t i n g   t y p e   c 0 g ( 5 c )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 5 0 ( 1 h ) 5 0 ( 1 h ) 1 0 0 ( 2 a ) 5 0 ( 1 h ) g n m 1 m 2 5 c 1 h 1 0 0 k d 0 1 d g n m 1 m 2 5 c 1 h 1 5 0 k d 0 1 d g n m 1 m 2 5 c 1 h 2 2 0 k d 0 1 d g n m 1 m 2 5 c 1 h 3 3 0 k d 0 1 d g n m 1 m 2 5 c 1 h 4 7 0 k d 0 1 d g n m 1 m 2 5 c 1 h 6 8 0 k d 0 1 d g n m 1 m 2 5 c 1 h 1 0 1 k d 0 1 d g n m 1 m 2 5 c 1 h 1 5 1 k d 0 1 d g n m 1 m 2 5 c 1 h 2 2 1 k d 0 1 d g n m 2 1 4 5 c 1 h 1 0 0 k d 0 1 d g n m 2 1 4 5 c 1 h 1 5 0 k d 0 1 d g n m 2 1 4 5 c 1 h 2 2 0 k d 0 1 d g n m 2 1 4 5 c 1 h 3 3 0 k d 0 1 d g n m 2 1 4 5 c 1 h 4 7 0 k d 0 1 d g n m 2 1 4 5 c 1 h 6 8 0 k d 0 1 d g n m 2 1 4 5 c 1 h 1 0 1 k d 0 1 d g n m 2 1 4 5 c 1 h 1 5 1 k d 0 1 d g n m 2 1 4 5 c 1 h 2 2 1 k d 0 1 d g n m 3 1 4 5 c 2 a 1 0 0 k d 0 1 d g n m 3 1 4 5 c 2 a 1 5 0 k d 0 1 d g n m 3 1 4 5 c 2 a 2 2 0 k d 0 1 d g n m 3 1 4 5 c 2 a 3 3 0 k d 0 1 d g n m 3 1 4 5 c 2 a 4 7 0 k d 0 1 d g n m 3 1 4 5 c 2 a 6 8 0 k d 0 1 d g n m 3 1 4 5 c 2 a 1 0 1 k d 0 1 d g n m 3 1 4 5 c 2 a 1 5 1 k d 0 1 d g n m 3 1 4 5 c 1 h 1 0 0 k d 0 1 d g n m 3 1 4 5 c 1 h 1 5 0 k d 0 1 d g n m 3 1 4 5 c 1 h 2 2 0 k d 0 1 d g n m 3 1 4 5 c 1 h 3 3 0 k d 0 1 d g n m 3 1 4 5 c 1 h 4 7 0 k d 0 1 d g n m 3 1 4 5 c 1 h 6 8 0 k d 0 1 d g n m 3 1 4 5 c 1 h 1 0 1 k d 0 1 d g n m 3 1 4 5 c 1 h 1 5 1 k d 0 1 d g n m 3 1 4 5 c 1 h 2 2 1 k d 0 1 d g n m 3 1 4 5 c 1 h 3 3 1 k d 0 1 d 1 . 3 7 x 1 . 0 ( 1 m ) < 0 5 0 4 > 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 1 0 p f ( 1 0 0 ) 1 5 p f ( 1 5 0 ) 2 2 p f ( 2 2 0 ) 3 3 p f ( 3 3 0 ) 4 7 p f ( 4 7 0 ) 6 8 p f ( 6 8 0 ) 1 0 0 p f ( 1 0 1 ) 1 5 0 p f ( 1 5 1 ) 2 2 0 p f ( 2 2 1 ) 3 3 0 p f ( 3 3 1 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 7 r ( r 7 ) / x 7 s ( c 7 )   c h a r a c t e r i s t i c s l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 5 0 ( 1 h ) n u m b e r   o f   e l e m e n t s 2 ( 2 ) 2 5 ( 1 e ) 1 6 ( 1 c ) g n m 1 m 2 r 7 1 h 1 0 2 m a 0 1 d g n m 1 m 2 r 7 1 e 2 2 2 m a 0 1 d g n m 1 m 2 r 7 1 e 4 7 2 m a 0 1 d g n m 1 m 2 r 7 1 e 1 0 3 m a 0 1 d g n m 1 m 2 r 7 1 c 2 2 3 m a 0 1 d g n m 1 m 2 r 7 1 c 4 7 3 m a 0 1 d g n m 1 m 2 r 7 1 c 1 0 4 m a 0 1 d 1 . 3 7 x 1 . 0 ( 1 m ) < 0 5 0 4 > 1 0 0 0 p f ( 1 0 2 ) 2 2 0 0 p f ( 2 2 2 ) 4 7 0 0 p f ( 4 7 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 5 0 ( 1 h ) n u m b e r   o f   e l e m e n t s 4 ( 4 ) 2 5 ( 1 e ) 1 6 ( 1 c ) g n m 2 1 4 r 7 1 h 4 7 1 m a 0 1 d g n m 2 1 4 r 7 1 h 1 0 2 m a 0 1 d g n m 2 1 4 r 7 1 e 2 2 2 m a 0 1 d g n m 2 1 4 r 7 1 e 4 7 2 m a 0 1 d g n m 2 1 4 r 7 1 e 1 0 3 m a 0 1 d g n m 2 1 4 r 7 1 c 2 2 3 m a 0 1 d g n m 2 1 4 r 7 1 c 4 7 3 m a 0 1 d g n m 2 1 4 r 7 1 c 1 0 4 m a 0 1 d 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 4 7 0 p f ( 4 7 1 ) 1 0 0 0 p f ( 1 0 2 ) 2 2 0 0 p f ( 2 2 2 ) 4 7 0 0 p f ( 4 7 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) 1 0 ( 1 a ) g n m 1 m 2 r 7 1 a 2 2 3 m a 0 1 d g n m 1 m 2 r 7 1 a 4 7 3 m a 0 1 d g n m 1 m 2 c 7 1 a 1 0 4 m a 0 1 d l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 5 0 ( 1 h ) n u m b e r   o f   e l e m e n t s 4 ( 4 ) 2 5 ( 1 e ) 1 6 ( 1 c ) 6 . 3 ( 0 j ) g n m 3 1 4 r 7 1 h 4 7 3 m a 1 1 d g n m 3 1 4 r 7 1 h 1 0 4 m a 1 1 d g n m 3 1 4 r 7 1 e 1 0 4 m a 1 1 d g n m 3 1 4 r 7 1 c 4 7 3 m a 0 1 l g n m 3 1 4 r 7 1 c 1 0 4 m a 0 1 l g n m 3 1 4 r 7 0 j 1 0 5 m a 0 1 l 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 1 . 0  f ( 1 0 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   1 8 0 m m   r e e l   t a p i n g . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r n u m b e r   o f   e l e m e n t s t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 g n m 1 m 2 5 c 1 h 1 0 0 k d 0 1 d

 6 6 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 5 r ( r 6 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] n u m b e r   o f   e l e m e n t s c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) 4 ( 0 g ) g n m 0 m 2 r 6 1 c 1 0 3 m e 1 8 d * g n m 0 m 2 r 6 1 c 2 2 3 m e 1 8 d * g n m 0 m 2 r 6 1 c 4 7 3 m e 1 8 d * g n m 0 m 2 r 6 1 c 1 0 4 m e 1 8 d * g n m 0 m 2 r 6 1 a 1 0 3 m e 1 7 d * g n m 0 m 2 r 6 1 a 2 2 3 m e 1 7 d * g n m 0 m 2 r 6 1 a 4 7 3 m e 1 7 d * g n m 0 m 2 r 6 1 a 1 0 4 m e 1 7 d * g n m 0 m 2 r 6 0 j 1 0 3 m e 1 7 d * g n m 0 m 2 r 6 0 j 2 2 3 m e 1 7 d * g n m 0 m 2 r 6 0 j 4 7 3 m e 1 7 d * g n m 0 m 2 r 6 0 j 1 0 4 m e 1 7 d * g n m 0 m 2 r 6 0 g 1 0 5 m e 1 7 d * 2 ( 2 ) 0 . 9 x 0 . 6 ( 0 m ) < 0 3 0 2 > 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 1 . 0  f ( 1 0 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] n u m b e r   o f   e l e m e n t s c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 ( 1 a ) 6 . 3 ( 0 j ) g n m 1 m 2 r 6 1 a 2 2 3 m a 0 1 d g n m 1 m 2 r 6 1 a 4 7 3 m a 0 1 d g n m 1 m 2 r 6 1 a 1 0 4 m a 0 1 d g n m 1 m 2 r 6 1 a 1 0 5 m e 1 7 d * g n m 1 m 2 r 6 1 a 2 2 5 m e 1 8 d * g n m 1 m 2 r 6 0 j 1 0 5 m e 1 2 d * g n m 1 m 2 r 6 0 j 2 2 5 m e 1 8 d * 1 . 3 7 x 1 . 0 ( 1 m ) < 0 5 0 4 > 2 ( 2 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] n u m b e r   o f   e l e m e n t s c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) g n m 2 1 2 r 6 1 c 4 7 4 m a 1 6 d g n m 2 1 2 r 6 1 c 1 0 5 m a 1 6 d g n m 2 1 2 r 6 1 a 1 0 5 m a 1 3 d g n m 2 1 2 r 6 1 a 2 2 5 m e 1 6 d * g n m 2 1 2 r 6 0 j 2 2 5 m e 1 6 d * 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 2 ( 2 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] n u m b e r   o f   e l e m e n t s c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 5 0 ( 1 h ) 2 5 ( 1 e ) 1 6 ( 1 c ) g n m 1 m 2 r 6 1 h 1 0 2 m a 0 1 d g n m 1 m 2 r 6 1 e 2 2 2 m a 0 1 d g n m 1 m 2 r 6 1 e 4 7 2 m a 0 1 d g n m 1 m 2 r 6 1 e 1 0 3 m a 0 1 d g n m 1 m 2 r 6 1 c 2 2 3 m a 0 1 d g n m 1 m 2 r 6 1 c 4 7 3 m a 0 1 d g n m 1 m 2 r 6 1 c 2 2 4 m e 1 8 d * g n m 1 m 2 r 6 1 c 1 0 5 m e 1 8 d * 1 . 3 7 x 1 . 0 ( 1 m ) < 0 5 0 4 > 2 ( 2 ) 1 0 0 0 p f ( 1 0 2 ) 2 2 0 0 p f ( 2 2 2 ) 4 7 0 0 p f ( 4 7 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 2 2  f ( 2 2 4 ) 1 . 0  f ( 1 0 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   t r a y . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r n u m b e r   o f   e l e m e n t s t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 g n m 0 m 2 r 6 1 c 1 0 3 m e 1 8 d

 6 7 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 5 r ( r 6 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] n u m b e r   o f   e l e m e n t s r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 ( 1 a ) 6 . 3 ( 0 j ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 4 ( 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] n u m b e r   o f   e l e m e n t s r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) 1 0 ( 1 a ) g n m 3 1 4 r 6 1 c 1 0 5 m a 1 5 d g n m 2 1 4 r 6 1 a 1 0 5 m e 1 7 d * g n m 2 1 4 r 6 0 j 1 0 5 m e 1 7 d * g n m 2 1 4 r 6 0 j 2 2 5 m e 1 8 d * g n m 3 1 4 r 6 1 a 1 0 5 m a 1 3 d 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 4 ( 4 ) 1 . 0  f ( 1 0 5 )  2 0 % ( m ) h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 7 r ( r 7 )   c h a r a c t e r i s t i c s   l o w   p r o f i l e h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 5 r ( r 6 )   c h a r a c t e r i s t i c s   l o w   p r o f i l e l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) 1 6 ( 1 c ) g n m 1 m 2 r 7 1 c 1 0 4 m a a 1 d g n m 2 1 4 r 7 1 c 1 0 4 m a a 1 d 1 . 3 7 x 1 . 0 ( 1 m ) < 0 5 0 4 > n u m b e r   o f   e l e m e n t s 2 ( 2 ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 4 ( 4 ) 0 . 1 0  f ( 1 0 4 )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) 1 0 ( 1 a ) g n m 1 m 2 r 6 1 c 1 0 5 m e a 2 d * g n m 1 m 2 r 6 1 a 1 0 5 m e a 4 d * 1 . 3 7 x 1 . 0 ( 1 m ) < 0 5 0 4 > n u m b e r   o f   e l e m e n t s 2 ( 2 ) 1 . 0  f ( 1 0 5 )  2 0 % ( m ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 in case non "*" is  added in pns table, please refer to gnm series specifications and test methods (1). in case "*" is added in pns table, please refer to gnm series specifications and test methods (2). continued on the following page. gnm series specifications and test methods (1) solder the capacitor to the test jig (glass epoxy board) shown in  fig.1 using a eutectic solder. then apply 5n force in parallel with  the test jig for 10  1 sec. the soldering should be done either with an iron or using the  reflow method and should be conducted with care so that the  soldering is uniform and free of defects such as heat shock. (in mm) fig. 1 10 adhesive strength  of termination no removal of the terminations or other defect should occur. gnm pp 4 gnm pp 2 the capacitance change should be measured after 5 min. at  each specified temperature stage. (1) temperature compensating type the temperature coefficient is determined using the capaci- tance measured in step 3 as a reference. when cycling the  temperature sequentially from step1 through 5, the capacitance  should be within the specified tolerance for the temperature  coefficient and capacitance change as table a.  the capacitance drift is calculated by dividing the differences  between the maximum and minimum measured values in the  steps 1, 3 and 5 by the cap. value in step 3. (2) high dielectric constant type the ranges of capacitance change compared with the above  25  c value over the temperature ranges shown in the table  should be within the specified ranges. 9 capacitance  temperature  characteristics capacitance change within the  specified tolerance  (table a) temperature coefficient within the  specified tolerance  (table a) capacitance drift within   0.2%  or   0.05pf (whichever is  larger.) 8 q/ dissipation factor (d.f.) 30pf min.: q u 1000 30pf max.:  q u 400+20c c: nominal  capacitance (pf) the capacitance/q/d.f. should be measured at 25 ? c at the  frequency and voltage shown in the table. 7 capacitance within the specified tolerance the insulation resistance should be measured with a dc  voltage not exceeding the rated voltage at 25  c and 75%rh  max. and within 2 minutes of charging. 6 insulation  resistance more than 10,000m   or 500   ?f  (whichever is smaller) no failure should be observed when 300% of the rated voltage  (5c) or 250% of the rated voltage (r7) is applied between the  terminations for 1 to 5 seconds, provided the charge/discharge  current is less than 50ma. 5 dielectric strength no defects or abnormalities using calipers 4 dimensions within the specified dimensions visual inspection 3 appearance no defects or abnormalities the rated voltage is defined as the maximum voltage which  may be applied continuously to the capacitor. when ac voltage is superimposed on dc voltage, v p-p  or v o-p ,  whichever is larger, should be maintained within the rated  voltage range. 2 rated voltage see the previous pages. 1 operating  temperature  range 5c: ?5 to +125  c r7, c7: ?5 to +125  c r6: ?5 to +85  c no. test method specifications temperature compensating type high dielectric type item step temperature (  c) 25  2 ?5  3 (for 5c/r7/c7), ?0  3 (for f5) 25  2 125  3 (for 5c/r7/c7), 85  3 (for f5) 25  2 1 2 3 4 5 char. item 5c 1  0.1mhz 0.5 to 5vrms r7 1  0.1khz 1.0  0.2vrms frequency voltage char. 25v min. 0.025  max. 16v 0.035  max. 10v 0.035  max. 6.3v 0.05  max. r7, r6, c7 char. temp.  range ?5  c  to +125  c reference  temp. 25  c cap.  change within  15% r7 ?5  c  to +85  c within  22% r6 ?5  c  to +125  c c7 type a 0.5 0.6 0.6 0.8 b 1.6 1.8 2.0 2.5 c 0.32 0.5 0.25 0.4 d 0.32 0.5 0.25 0.4 gnm1m2 gnm212 gnm214 gnm314 solder resist copper foil c d b b a a c d solder resist copper foil ?initial measurement for high dielectric constant type.   perform a heat treatment at 150+0/-10  c for one hour and    then set for 24  2 hours at room temperature.   perform the initial measurement. gnm series specifications and test methods (1) 68 2 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . p r e h e a t   t h e   c a p a c i t o r   a t   1 2 0   t o   1 5 0 ? c   f o r   1   m i n u t e .   i m m e r s e   t h e   c a p a c i t o r   i n   a   e u t e c t i c   s o l d e r   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   a t   2 7 0  5 ? c   f o r   1 0  0 . 5   s e c o n d s .   l e t   s i t   a t   r o o m   t e m p e r a t u r e   f o r   2 4  2   h o u r s ,   t h e n   m e a s u r e .    i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + 0 / - 1 0 ? c   f o r   o n e   h o u r   a n d       t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .     p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t . 1 4 r e s i s t a n c e   t o s o l d e r i n g   h e a t t h e   m e a s u r e d   a n d   o b s e r v e d   c h a r a c t e r i s t i c s   s h o u l d   s a t i s f y   t h e   s p e c i f i c a t i o n s   i n   t h e   f o l l o w i n g   t a b l e . a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e c h a n g e w i t h i n    2 . 5 %   o r    0 . 2 5 p f ( w h i c h e v e r   i s   l a r g e r ) r 7 ,   r 6 ,   c 7 :   w i t h i n    7 . 5 % q / d . f . 3 0 p f   m i n . :   q u 1 0 0 0 3 0 p f   m a x . :   q u 4 0 0 + 2 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 ?      f   ( w h i c h e v e r   i s   s m a l l e r ) d i e l e c t r i c s t r e n g t h n o   f a i l u r e i m m e r s e   t h e   c a p a c i t o r   i n   a   s o l u t i o n   o f   e t h a n o l   ( j i s - k - 8 1 0 1 )   a n d   r o s i n   ( j i s - k - 5 9 0 2 )   ( 2 5 %   r o s i n   i n   w e i g h t   p r o p o r t i o n ) .   p r e h e a t   a t   8 0   t o   1 2 0 ? c   f o r   1 0   t o   3 0   s e c o n d s .   a f t e r   p r e h e a t i n g ,   i m m e r s e   i n   e u t e c t i c   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 3 0  5 ? c   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 4 5  5 ? c . 1 3 s o l d e r a b i l i t y   o f   t e r m i n a t i o n 7 5 %   o f   t h e   t e r m i n a t i o n s   a r e   t o   b e   s o l d e r e d   e v e n l y   a n d   c o n t i n u o u s l y . g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) c h a r . 2 5 v   m i n . 0 . 0 2 5   m a x . 1 6 v 0 . 0 3 5   m a x . 1 0 v 0 . 0 3 5   m a x . 6 . 3 v 0 . 0 5   m a x . r 7 ,   r 6 , c 7 c h a r . 2 5 v   m i n . 0 . 0 2 5   m a x . 1 6 v 0 . 0 3 5   m a x . 1 0 v 0 . 0 3 5   m a x . 6 . 3 v 0 . 0 5   m a x . r 7 ,   r 6 , c 7 t y p e a 2 . 0  0 . 0 5 2 . 0  0 . 0 5 2 . 0  0 . 0 5 2 . 5  0 . 0 5 b 0 . 5  0 . 0 5 0 . 6  0 . 0 5 0 . 7  0 . 0 5 0 . 8  0 . 0 5 c 0 . 3 2  0 . 0 5 0 . 5  0 . 0 5 0 . 3  0 . 0 5 0 . 4  0 . 0 5 d 0 . 3 2  0 . 0 5 0 . 5  0 . 0 5 0 . 2  0 . 0 5 0 . 4  0 . 0 5 g n m 1 m 2 g n m 2 1 2 g n m 2 1 4 g n m 3 1 4 s o l d e r   t h e   c a p a c i t o r   o n   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   s h o w n   i n   f i g .   2   u s i n g   a   e u t e c t i c   s o l d e r .   t h e n   a p p l y   a   f o r c e   i n   t h e   d i r e c t i o n   s h o w n   i n   f i g .   3   f o r   5  1   s e c .   t h e   s o l d e r i n g   s h o u l d   b e   d o n e   b y   t h e   r e f l o w   m e t h o d   a n d   s h o u l d   b e   c o n d u c t e d   w i t h   c a r e   s o   t h a t   t h e   s o l d e r i n g   i s   u n i f o r m   a n d   f r e e   o f   d e f e c t s   s u c h   a s   h e a t   s h o c k . f i g .   3 1 2 d e f l e c t i o n a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e w i t h i n    5 %   o r    0 . 5 p f ( w h i c h e v e r   i s   l a r g e r ) w i t h i n    1 0 % ( i n   m m ) f i g .   2  g n m p p 4  g n m p p 2 s o l d e r   t h e   c a p a c i t o r   t o   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) .   t h e   c a p a c i t o r   s h o u l d   b e   s u b j e c t e d   t o   a   s i m p l e   h a r m o n i c   m o t i o n   h a v i n g   a   t o t a l   a m p l i t u d e   o f   1 . 5 m m ,   t h e   f r e q u e n c y   b e i n g   v a r i e d   u n i f o r m l y   b e t w e e n   t h e   a p p r o x i m a t e   l i m i t s   o f   1 0   a n d   5 5 h z .   t h e   f r e q u e n c y   r a n g e ,   f r o m   1 0   t o   5 5 h z   a n d   r e t u r n   t o   1 0 h z ,   s h o u l d   b e   t r a v e r s e d   i n   a p p r o x i m a t e l y   1   m i n u t e .   t h i s   m o t i o n   s h o u l d   b e   a p p l i e d   f o r   a   p e r i o d   o f   2   h o u r s   i n   e a c h   o f   3   m u t u a l l y   p e r p e n d i c - u l a r   d i r e c t i o n s   ( t o t a l   o f   6   h o u r s ) . 1 1 v i b r a t i o n r e s i s t a n c e a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e q / d . f . 3 0 p f   m i n . :   q u 1 0 0 0 3 0 p f   m a x . :   q u 4 0 0 + 2 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) n o . t e s t   m e t h o d s p e c i f i c a t i o n s t e m p e r a t u r e c o m p e n s a t i n g   t y p e h i g h   d i e l e c t r i c   t y p e i t e m 1 0 0 1 . 0 5 . 0 b a   \ ` -  4 0 c d 1 0 0 1 . 0 t = 0 . 8 m m 5 . 0 b a    \ _ ` -   4 0 c d c a p a c i t a n c e   m e t e r f l e x u r e   :   v 1 2 0 5 0 r 2 3 0 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s e c . p r e s s u r i z e 4 5 4 5 g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) 6 9 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . a p p l y   t h e   r a t e d   v o l t a g e   a t   4 0  2 ? c   a n d   9 0   t o   9 5 %   h u m i d i t y   f o r   5 0 0  1 2   h o u r s .   r e m o v e   a n d   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e . t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a . 1 7 h u m i d i t y   l o a d t h e   m e a s u r e d   a n d   o b s e r v e d   c h a r a c t e r i s t i c s   s h o u l d   s a t i s f y   t h e   s p e c i f i c a t i o n s   i n   t h e   f o l l o w i n g   t a b l e . a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e c h a n g e w i t h i n    7 . 5 %   o r    0 . 7 5 p f ( w h i c h e v e r   i s   l a r g e r ) r 7 ,   r 6 ,   c 7 :   w i t h i n    1 2 . 5 % q / d . f . 3 0 p f   a n d   o v e r :   q u 2 0 0 3 0 p f   a n d   b e l o w :   q u 1 0 0 + 1 0 c / 3 c :   n o m i n a l   c a p a c i t a n c e   ( p f ) i . r . m o r e   t h a n   5 0 0 m ?   o r   2 5 ?      f   ( w h i c h e v e r   i s   s m a l l e r ) s i t   t h e   c a p a c i t o r   a t   4 0  2 ? c   a n d   9 0   t o   9 5 %   h u m i d i t y   f o r   5 0 0  1 2   h o u r s . r e m o v e   a n d   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e . 1 6 h u m i d i t y   s t e a d y   s t a t e t h e   m e a s u r e d   a n d   o b s e r v e d   c h a r a c t e r i s t i c s   s h o u l d   s a t i s f y   t h e   s p e c i f i c a t i o n s   i n   t h e   f o l l o w i n g   t a b l e . a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e c h a n g e w i t h i n    5 %   o r    0 . 5 p f ( w h i c h e v e r   i s   l a r g e r ) r 7 ,   r 6 ,   c 7 :   w i t h i n    1 2 . 5 % q / d . f . 3 0 p f   a n d   o v e r :   q u 3 5 0 1 0 p f   a n d   o v e r ,   3 0 p f   a n d   b e l o w : q u 2 7 5 + 5 c / 2 1 0 p f   a n d   b e l o w :   q u 2 0 0 + 1 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) i . r . m o r e   t h a n   1 , 0 0 0 m ?   o r   5 0 ?      f   ( w h i c h e v e r   i s   s m a l l e r ) f i x   t h e   c a p a c i t o r   t o   t h e   s u p p o r t i n g   j i g   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) .   p e r f o r m   t h e   f i v e   c y c l e s   a c c o r d i n g   t o   t h e   f o u r   h e a t   t r e a t m e n t s   l i s t e d   i n   t h e   f o l l o w i n g   t a b l e .   l e t   s i t   f o r   2 4  2   h o u r s   ( t e m p e r a t u r e   c o m p e n s a t i n g   t y p e )   o r   4 8  4   h o u r s   ( h i g h   d i e l e c t r i c   c o n s t a n t   t y p e )   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e .    i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + 0 / - 1 0 ? c   f o r   o n e   h o u r   a n d       t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .     p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t . 1 5 t e m p e r a t u r e   c y c l e t h e   m e a s u r e d   a n d   o b s e r v e d   c h a r a c t e r i s t i c s   s h o u l d   s a t i s f y   t h e   s p e c i f i c a t i o n s   i n   t h e   f o l l o w i n g   t a b l e . a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e c h a n g e w i t h i n    2 . 5 %   o r    0 . 2 5 p f ( w h i c h e v e r   i s   l a r g e r ) r 7 ,   r 6 ,   c 7 :   w i t h i n    7 . 5 % q / d . f . 3 0 p f   m i n . :   q u 1 0 0 0 3 0 p f   m a x . :   q u 4 0 0 + 2 0 c c : n o m i n a l   c a p a c i t a n c e   ( p f ) i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 ?      f   ( w h i c h e v e r   i s   s m a l l e r ) d i e l e c t r i c s t r e n g t h n o   f a i l u r e g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) s t e p t e m p .   ( ? c ) t i m e   ( m i n . ) 1 m i n .   o p e r a t i n g   t e m p . + 0 / e 3 3 0  3 2 r o o m   t e m p . 2   t o   3 3 m a x .   o p e r a t i n g   t e m p .   + 3 / e 0 3 0  3 4 r o o m   t e m p . 2   t o   3 c h a r . 2 5 v   m i n . 0 . 0 2 5   m a x . 1 6 v 0 . 0 3 5   m a x . 1 0 v 0 . 0 3 5   m a x . 6 . 3 v 0 . 0 5   m a x . r 7 ,   r 6 , c 7 c h a r . 2 5 v   m i n . 0 . 0 5   m a x . 1 6 v 0 . 0 5   m a x . 1 0 v / 6 . 3 v 0 . 0 5 m a x . r 7 ,   r 6 , c 7 c h a r . 2 5 v   m i n . 0 . 0 5   m a x . 1 6 v 0 . 0 5   m a x . 1 0 v / 6 . 3 v 0 . 0 5 m a x . r 7 ,   r 6 , c 7 n o . t e s t   m e t h o d s p e c i f i c a t i o n s t e m p e r a t u r e c o m p e n s a t i n g   t y p e h i g h   d i e l e c t r i c   t y p e i t e m g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) 7 0 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . a p p l y   2 0 0 %   o f   t h e   r a t e d   v o l t a g e   f o r   1 0 0 0  1 2   h o u r s   a t   t h e   m a x i m u m   o p e r a t i n g   t e m p e r a t u r e    3 ? c .   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e . t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a .    i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e .     a p p l y   2 0 0 %   o f   t h e   r a t e d   d c   v o l t a g e   f o r   o n e   h o u r   a t   t h e       m a x i m u m   o p e r a t i n g   t e m p e r a t u r e    3 ? c .   r e m o v e   a n d   l e t   s i t   f o r       2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .   p e r f o r m   i n i t i a l       m e a s u r e m e n t . 1 8 h i g h   t e m p e r a t u r e l o a d t h e   m e a s u r e d   a n d   o b s e r v e d   c h a r a c t e r i s t i c s   s h o u l d   s a t i s f y   t h e   s p e c i f i c a t i o n s   i n   t h e   f o l l o w i n g   t a b l e . a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e c h a n g e w i t h i n    3 %   o r    0 . 3 p f ( w h i c h e v e r   i s   l a r g e r ) r 7 ,   r 6 ,   c 7 :   w i t h i n    1 2 . 5 % q / d . f . 3 0 p f   a n d   o v e r :   q u 3 5 0 1 0 p f   a n d   o v e r ,   3 0 p f   a n d   b e l o w :   q u 2 7 5 + 5 c / 2 1 0 p f   a n d   b e l o w :   q u 2 0 0 + 1 0 c c :   n o m i n a l   c a p a c i t a n c e   ( p f ) i . r . m o r e   t h a n   1 , 0 0 0 m ?   o r   5 0 ?      f   ( w h i c h e v e r   i s   s m a l l e r ) n o . t e s t   m e t h o d s p e c i f i c a t i o n s t e m p e r a t u r e c o m p e n s a t i n g   t y p e h i g h   d i e l e c t r i c   t y p e i t e m c h a r . n o m i n a l   v a l u e s ( p p m / ? c )   n o t e   1 0  3 0 5 c m a x . 0 . 5 8 m i n . e 0 . 2 4 m a x . 0 . 4 0 m i n . e 0 . 1 7 m a x . e 5 5 ? c c a p a c i t a n c e   c h a n g e   f r o m   2 5 ? c   ( % ) e 3 0 ? c e 1 0 ? c 0 . 2 5 m i n . e 0 . 1 1 n o t e   1 :   n o m i n a l   v a l u e s   d e n o t e   t h e   t e m p e r a t u r e   c o e f f i c i e n t   w i t h i n   a   r a n g e   o f   2 5   t o   1 2 5 ? c . t a b l e   a g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) c h a r . 2 5 v   m i n . 0 . 0 4   m a x . 1 6 v 0 . 0 5   m a x . 1 0 v / 6 . 3 v 0 . 0 5 m a x . r 7 ,   r 6 , c 7 g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) 7 1 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 in case non "*" is  added in pns table, please refer to gnm series specifications and test methods (1). in case "*" is added in pns table, please refer to gnm series specifications and test methods (2). solder the capacitor to the test jig (glass epoxy board) in the same manner and under the same conditions as (10).  the capacitor should be subjected to a simple harmonic motion  having a total amplitude of 1.5mm, the frequency being varied  uniformly between the approximate limits of 10 and 55hz.  the frequency range, from 10 to 55hz and return to 10hz,  should be traversed in approximately 1 minute. this motion  should be applied for a period of 2 hours in each of 3 mutually  perpendicular directions (total of 6 hours). 11 vibration appearance no defects or abnormalities capacitance within the specified tolerance d.f. 0.1 max.* 3 * 3  however 0.125 max. about table 3 items. continued on the following page. temperature (  c) step 25  2 ?5  3 25  2 85  3 25  2 1 2 3 4 5 temp. range char. ?5 to +85  c reference temp. 25  c cap. change within   15% r6 a type 0.2 0.5 0.6 0.6 0.8 b 0.96 1.6 1.8 2.0 2.5 c 0.25 0.32 0.5 0.25 0.4 d 0.2 0.32 0.5 0.25 0.4 gnm0m2 gnm1m2 gnm212 gnm214 gnm314 solder the capacitor to the test jig (glass epoxy board) shown in  fig. 1 using a eutectic solder. then apply 5n (gnm0m2: 2n) force in parallel with the test jig for  10  1 sec. the soldering should be done either with an iron or  using the reflow method and should be conducted with care so that  the soldering is uniform and free of defects such as heat shock. (in mm) 10 adhesive strength  of termination no removal of the terminations or other defects should occur. the capacitance change should be measured after 5 min.at  each specified temperature stage.  the ranges of capacitance change compared with the 25  c  value over the temperature ranges shown in the table should be  within the specified ranges. ?initial measurement for high dielectric constant type.   perform a heat treatment at 150+0/-10  c for one hour and    then set for 24  2 hours at room temperature.   perform the initial measurement. 9 capacitance  temperature  characteristics 8 dissipation factor  (d.f.)  0.1 max.* 3 table 3 * 3  however 0.125 max. about table 3 items. the capacitance/d.f. should be measured at 25  c at the  frequency and voltage shown in the table. table 1 table 2 7 capacitance within the specified tolerance the insulation resistance should be measured with a dc  voltage not exceeding the rated voltage at 25  c and 75%rh  max. and within 1 minute of charging.  6 insulation resistance 50   ?f min. no failure should be observed when 250% of the rated voltage  is applied between the terminations for 1 to 5 seconds,  provided the charge/discharge current is less than 50ma. 5 dielectric strength no defects or abnormalities using calipers 4 dimensions within the specified dimension visual inspection 3 appearance no defects or abnormalities the rated voltage is defined as the maximum voltage which  may be applied continuously to the capacitor. when ac voltage is superimposed on dc voltage, v p-p  or v o-p ,  whichever is larger, should be maintained within the rated  voltage range. 2 rated voltage see the previous pages. 1 operating  temperature range r6: ?5  c to +85  c measuring frequency nominal capacitance 1  0.1khz 1  0.1khz 1  0.1khz 1  0.1khz measuring voltage 1.0  0.2vrms 0.5  0.1vrms 0.5  0.1vrms 1.0  0.1vrms c v 10  f * 1  (10v min.) c v 10  f * 2  (6.3v max.) * 1 for items in table1 * 2 for items in table2 gnm series specifications and test methods (2) a solder resist copper foil c d b b a c d solder resist copper foil no. test method specifications item fig. 1 gnm pp 4 gnm pp 2 gnm0m2 r6 1a 104 gnm0m2 r6 1c 104 gnm1m2 r6 1a 105/225 gnm1m2 r6 1c 224/105 gnm0m2 r6 0j 103/223/473 gnm212 r6 0j 225 gnm214 r6 0j 105 gnm0m2 r6 103/223/473/104 gnm1m2 r6 0j 105/225 gnm1m2 r6 1a 225 gnm212 r6 0j 225 gnm212 r6 1a 225 gnm214 r6 0j 225 gnm series specifications and test methods (2) 72 2 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) 1 0 0 1 . 0 5 . 0 b a 4 0 c d 1 0 0 1 . 0 5 . 0 b a 4 0 c d c a p a c i t a n c e   m e t e r f l e x u r e   :   v 1 2 0 5 0 r 2 3 0 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s e c . p r e s s u r i z e 4 5 4 5 a p p l y   1 5 0 %   ( g n m 1 m 2 r 6 1 a 2 2 5 / 1 c 1 0 5 :   1 2 5 %   o f   t h e   r a t e d   v o l t a g e )   o f   t h e   r a t e d   v o l t a g e   f o r   1 0 0 0  1 2   h o u r s   a t   t h e   m a x i m u m   o p e r a t i n g   t e m p e r a t u r e    3 ? c .     l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e .   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a .    i n i t i a l   m e a s u r e m e n t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / - 1 0 ? c   f o r   o n e   h o u r       a n d   t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .       p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t .    m e a s u r e m e n t   a f t e r   t e s t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / - 1 0 ? c   f o r   o n e   h o u r   a n d       t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e . 1 7 d u r a b i l i t y a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 :   w i t h i n    1 2 . 5 % d . f . 0 . 2   m a x . i . r . 2 5 ?      f   m i n . a p p l y   t h e   r a t e d   v o l t a g e   a t   4 0  2 ? c   a n d   9 0   t o   9 5 %   h u m i d i t y   f o r   5 0 0  1 2   h o u r s .   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a .    i n i t i a l   m e a s u r e m e n t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / - 1 0 ? c   f o r   o n e   h o u r       a n d   t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .       p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t .    m e a s u r e m e n t   a f t e r   t e s t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / - 1 0 ? c   f o r   o n e   h o u r       a n d   t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n       m e a s u r e . 1 6 h i g h t e m p e r a t u r e h i g h h u m i d i t y ( s t e a d y ) a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 :   w i t h i n    1 2 . 5 % d . f . 0 . 2   m a x . i . r . 1 2 . 5 ?      f   m i n . f i x   t h e   c a p a c i t o r   t o   t h e   s u p p o r t i n g   j i g   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) .   p e r f o r m   t h e   f i v e   c y c l e s   a c c o r d i n g   t o   t h e   f o u r   h e a t   t r e a t m e n t s   l i s t e d   i n   t h e   f o l l o w i n g   t a b l e .   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e .    i n i t i a l   m e a s u r e m e n t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / - 1 0   ? c   f o r   o n e   h o u r   a n d     t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .       p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t . 1 5 t e m p e r a t u r e   c y c l e a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 * 5 :   w i t h i n    1 2 . 5 % * 5   g n m 0 m 2 r 6 0 e 1 0 5 :   w i t h i n    1 5 % d . f . 0 . 1   m a x .   * 3 * 3   h o w e v e r   0 . 1 2 5   m a x .   a b o u t   t a b l e   3   i t e m s . i . r . 5 0 ?      f   m i n . d i e l e c t r i c   s t r e n g t h n o   f a i l u r e p r e h e a t   t h e   c a p a c i t o r   a t   1 2 0   t o   1 5 0 ? c   f o r   1   m i n u t e .   i m m e r s e t h e   c a p a c i t o r   i n   a   e u t e c t i c   s o l d e r   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   a t   2 7 0  5 ? c   f o r   1 0  0 . 5   s e c o n d s .   l e t   s i t   a t   r o o m   t e m p e r a t u r e   f o r   2 4  2   h o u r s ,   t h e n   m e a s u r e .    i n i t i a l   m e a s u r e m e n t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / - 1 0 ? c   f o r   o n e   h o u r   a n d     t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .   p e r f o r m     t h e   i n i t i a l   m e a s u r e m e n t . 1 4 r e s i s t a n c e   t o   s o l d e r i n g   h e a t a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 * 4 :   w i t h i n    7 . 5 % * 4   g n m 0 m 2 r 6 0 e 1 0 5 :   w i t h i n   + 1 5 / - 7 . 5 % d . f . 0 . 1   m a x .   * 3 * 3   h o w e v e r   0 . 1 2 5   m a x .   a b o u t   t a b l e   3   i t e m s . i . r . 5 0 ?      f   m i n . d i e l e c t r i c   s t r e n g t h n o   f a i l u r e i m m e r s e   t h e   c a p a c i t o r   i n   a   s o l u t i o n   o f   e t h a n o l   ( j i s - k - 8 1 0 1 )   a n d   r o s i n   ( j i s - k - 5 9 0 2 )   ( 2 5 %   r o s i n   i n   w e i g h t   p r o p o r t i o n ) .   p r e h e a t   a t   8 0   t o   1 2 0 ? c   f o r   1 0   t o   3 0   s e c o n d s .   a f t e r   p r e h e a t i n g ,   i m m e r s e   i n   e u t e c t i c   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 3 0  5 ? c   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 4 5  5 ? c . 1 3 s o l d e r a b i l i t y   o f   t e r m i n a t i o n 7 5 %   o f   t h e   t e r m i n a t i o n s   a r e   t o   b e   s o l d e r e d   e v e n l y   a n d   c o n t i n u o u s l y . s o l d e r   t h e   c a p a c i t o r   t o   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   s h o w n   i n   f i g .   2   u s i n g   a   e u t e c t i c   s o l d e r .     t h e n   a p p l y   a   f o r c e   i n   t h e   d i r e c t i o n   s h o w n   i n   f i g .   3 .   t h e   s o l d e r i n g   s h o u l d   b e   d o n e   b y   t h e   r e f l o w   m e t h o d   a n d   s h o u l d   b e   c o n d u c t e d   w i t h   c a r e   s o   t h a t   t h e   s o l d e r i n g   i s   u n i f o r m   a n d   f r e e   o f   d e f e c t s   s u c h   a s   h e a t   s h o c k . 1 2 d e f l e c t i o n a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e w i t h i n    1 0 % n o . t e s t   m e t h o d s p e c i f i c a t i o n s i t e m f i g .   3 f i g .   2 t h i c k n e s s :   0 . 8 m m # g n m p p 4 # g n m p p 2 1 s t e p m i n .   o p e r a t i n g t e m p . 3 0  3 2 r o o m t e m p . 2   t o   3 3 m i n .   o p e r a t i n g t e m p . 3 0  3 4 r o o m t e m p . 2   t o   3 t e m p .   ( ? c ) t i m e   ( m i n . ) a t y p e 2 . 0  0 . 0 5 2 . 0  0 . 0 5 2 . 0  0 . 0 5 2 . 0  0 . 0 5 2 . 5  0 . 0 5 b 0 . 2  0 . 0 5 0 . 5  0 . 0 5 0 . 6  0 . 0 5 0 . 7  0 . 0 5 0 . 8  0 . 0 5 c 0 . 2  0 . 0 5 0 . 3 2  0 . 0 5 0 . 5  0 . 0 5 0 . 3  0 . 0 5 0 . 4  0 . 0 5 d 0 . 2 5  0 . 0 5 0 . 3 2  0 . 0 5 0 . 5  0 . 0 5 0 . 2  0 . 0 5 0 . 4  0 . 0 5 g n m 0 m 2 g n m 1 m 2 g n m 2 1 2 g n m 2 1 4 g n m 3 1 4 ( i n   m m ) g n m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) 7 3 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 7 4 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c h i p   m o n o l i t h i c   c e r a m i c   c a p a c i t o r s l o w   e s l   l l l / l l a / l l m   s e r i e s n   f e a t u r e s 1 .   l o w   e s l ,   g o o d   f o r   n o i s e   r e d u c t i o n   f o r   h i g h           f r e q u e n c y 2 .   s m a l l ,   h i g h   c a p n   a p p l i c a t i o n s 1 .   h i g h   s p e e d   m i c r o   p r o c e s s o r 2 .   h i g h   f r e q u e n c y   d i g i t a l   e q u i p m e n t p a r t   n u m b e r t d i m e n s i o n s   ( m m ) 0 . 6   m a x . 0 . 8 5    0 . 1 0 . 7    0 . 1 w 0 . 8    0 . 1 1 . 2 5    0 . 1 1 . 6    0 . 1 5 l 1 . 6    0 . 1 2 . 0    0 . 1 3 . 2    0 . 1 5 1 . 1 5    0 . 1 0 . 6    0 . 1 l l l 1 8 5 0 . 3    0 . 0 5 0 . 5    0 . 0 5 1 . 0    0 . 0 5 l l l 1 5 3 l l l 2 1 6 0 . 5   + 0 / - 0 . 1 5 l l l 2 1 5 l l l 2 1 9 l l l 3 1 7 0 . 5   + 0 / - 0 . 1 5 l l l 3 1 5 l l l 3 1 m l w t

 c a p a c i t a n c e   t a b l e 7 5 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . r e v e r s e d   g e o m e t r y   l o w   e s l   t y p e   x 7 r ( r 7 ) / x 7 s ( c 7 ) / x 6 s ( c 8 ) / x 5 r ( r 6 )   c h a r a c t e r i s t i c s 0 . 5 x 1 . 0 ( 1 5 ) < 0 2 0 4 > 0 . 8 x 1 . 6 ( 1 8 ) < 0 3 0 6 > 1 . 2 5 x 2 . 0 ( 2 1 ) < 0 5 0 8 > 1 . 6 x 3 . 2 ( 3 1 ) < 0 6 1 2 > 6 . 3 ( 0 j ) x 6 s ( c 8 ) 5 e x . 5 :   t   d i m e n s i o n   [ m m ] l x w [ m m ] r a t e d   v o l t a g e [ v d c ] c a p a c i t a n c e t c 2 2 0 0 p f ( 2 2 2 ) 4 7 0 0 p f ( 4 7 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 ) 4 . 7  f ( 4 7 5 ) 1 0  f ( 1 0 6 ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e 4 ( 0 g ) x 7 s ( c 7 ) 5 0 ( 1 h ) x 7 r ( r 7 ) 2 5 ( 1 e ) x 7 r ( r 7 ) 1 6 ( 1 c ) x 7 r ( r 7 ) 1 0 ( 1 a ) x 7 r ( r 7 ) 4 ( 0 g ) x 7 s ( c 7 ) 5 0 ( 1 h ) x 7 r ( r 7 ) 2 5 ( 1 e ) x 7 r ( r 7 ) 1 6 ( 1 c ) x 7 r ( r 7 ) 1 0 ( 1 a ) x 7 r ( r 7 ) 4 ( 0 g ) x 7 s ( c 7 ) 5 0 ( 1 h ) x 7 r ( r 7 ) 2 5 ( 1 e ) x 7 r ( r 7 ) 1 6 ( 1 c ) x 7 r ( r 7 ) 1 0 ( 1 a ) x 7 r ( r 7 ) x 7 r ( r 7 ) 6 . 3 ( 0 j ) x 5 r ( r 6 ) 3 3 3 5 5 5 5 5 5 5 5 5 5 6 6 6 6 9 6 9 9 9 7 7 7 m 7 m m 7 7 m 7 m 7 m m r e v e r s e d   g e o m e t r y   l o w   e s l   t y p e   x 7 r ( r 7 ) / x 7 s ( c 7 )   c h a r a c t e r i s t i c s   l o w   p r o f i l e 1 . 6 x 3 . 2 ( 3 1 ) < 0 6 1 2 > 0 . 8 x 1 . 6 ( 1 8 ) < 0 3 0 6 > 1 . 2 5 x 2 . 0 ( 2 1 ) < 0 5 0 8 > 2 5 ( 1 e ) x 7 r ( r 7 ) 5 e x . 5 :   t   d i m e n s i o n   [ m m ] l x w [ m m ] r a t e d   v o l t a g e [ v d c ] c a p a c i t a n c e t c 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e 1 6 ( 1 c ) x 7 r ( r 7 ) 1 0 ( 1 a ) x 7 r ( r 7 ) 4 ( 0 g ) x 7 s ( c 7 ) 5 0 ( 1 h ) x 7 r ( r 7 ) 2 5 ( 1 e ) x 7 r ( r 7 ) 1 6 ( 1 c ) x 7 r ( r 7 ) 1 0 ( 1 a ) x 7 r ( r 7 ) 6 . 3 ( 0 j ) x 7 r ( r 7 ) 4 ( 0 g ) x 7 s ( c 7 ) 5 0 ( 1 h ) x 7 r ( r 7 ) 2 5 ( 1 e ) x 7 r ( r 7 ) 1 6 ( 1 c ) x 7 r ( r 7 ) 1 0 ( 1 a ) x 7 r ( r 7 ) 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 7 9 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . r e v e r s e d   g e o m e t r y   l o w   e s l   t y p e   x 7 r ( r 7 )   c h a r a c t e r i s t i c s   l o w   p r o f i l e t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 5 0 ( 1 h ) l l l 3 1 5 r 7 1 h 1 0 3 m a 1 1 l l l l 3 1 5 r 7 1 h 2 2 3 m a 1 1 l 2 5 ( 1 e ) l l l 3 1 5 r 7 1 e 4 7 3 m a 1 1 l l l l 3 1 5 r 7 1 e 1 0 4 m a 1 1 l 1 6 ( 1 c ) l l l 3 1 5 r 7 1 c 2 2 4 m a 1 1 l 1 0 ( 1 a ) l l l 3 1 5 r 7 1 a 4 7 4 m a 1 1 l 1 . 6 x 3 . 2 ( 3 1 ) < 0 6 1 2 > 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) e i g h t   t e r m i n a l s   l o w   e s l   t y p e   x 7 r ( r 7 ) / x 7 s ( c 7 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 4 ( 0 g ) l l a 1 8 5 c 7 0 g 1 0 4 m a 0 1 l l l a 1 8 5 c 7 0 g 2 2 4 m a 0 1 l l l a 1 8 5 c 7 0 g 4 7 4 m a 0 1 l l l a 1 8 5 c 7 0 g 1 0 5 m e 0 1 l * l l a 1 8 5 c 7 0 g 2 2 5 m e 1 6 l * 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 2 5 ( 1 e ) l l a 2 1 9 r 7 1 e 1 0 3 m a 0 1 l l l a 2 1 9 r 7 1 e 2 2 3 m a 0 1 l l l a 2 1 9 r 7 1 e 4 7 3 m a 0 1 l 1 6 ( 1 c ) l l a 2 1 9 r 7 1 c 1 0 4 m a 0 1 l l l a 2 1 9 r 7 1 c 2 2 4 m a 0 1 l 1 0 ( 1 a ) l l a 2 1 9 r 7 1 a 4 7 4 m a 0 1 l 6 . 3 ( 0 j ) l l a 2 1 9 r 7 0 j 1 0 5 m a 0 1 l 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) l l a 3 1 9 r 7 1 c 1 0 4 m a 0 1 l l l a 3 1 9 r 7 1 c 2 2 4 m a 0 1 l l l a 3 1 9 r 7 1 c 4 7 4 m a 0 1 l l l a 3 1 m r 7 1 c 1 0 5 m a 0 1 l 1 0 ( 1 a ) l l a 3 1 9 r 7 1 a 1 0 5 m a 0 1 l l l a 3 1 m r 7 1 a 2 2 5 m a 0 1 l 4 ( 0 g ) l l a 3 1 9 r 7 0 g 2 2 5 m a 0 1 l 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 4 ( 0 g ) l l a 2 1 9 c 7 0 g 2 2 5 m a 0 1 l l l a 2 1 9 c 7 0 g 4 7 5 m e 0 1 l * 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 2 . 2  f ( 2 2 5 ) 4 . 7  f ( 4 7 5 )  2 0 % ( m )  2 0 % ( m ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 8 0 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . e i g h t   t e r m i n a l s   l o w   e s l   t y p e   x 7 r ( r 7 ) / x 7 s ( c 7 )   c h a r a c t e r i s t i c s   l o w   p r o f i l e t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 2 5 ( 1 e ) l l a 2 1 5 r 7 1 e 1 0 3 m a 1 4 l l l a 2 1 5 r 7 1 e 2 2 3 m a 1 4 l 1 6 ( 1 c ) l l a 2 1 5 r 7 1 c 4 7 3 m a 1 4 l l l a 2 1 5 r 7 1 c 1 0 4 m a 1 4 l 1 0 ( 1 a ) l l a 2 1 5 r 7 1 a 2 2 4 m a 1 4 l 6 . 3 ( 0 j ) l l a 2 1 5 r 7 0 j 4 7 4 m a 1 4 l 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 4 ( 0 g ) l l a 2 1 5 c 7 0 g 1 0 5 m a 1 4 l l l a 2 1 5 c 7 0 g 2 2 5 m e 1 1 l * l l a 2 1 5 c 7 0 g 4 7 5 m e 1 9 l * 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 ) 4 . 7  f ( 4 7 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) l l a 3 1 5 r 7 1 c 2 2 4 m a 1 4 l 1 0 ( 1 a ) l l a 3 1 5 r 7 1 a 4 7 4 m a 1 4 l 6 . 3 ( 0 j ) l l a 3 1 5 r 7 0 j 1 0 5 m a 1 4 l l l a 3 1 5 r 7 0 j 2 2 5 m a 1 4 l 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) t e n   t e r m i n a l s   l o w   e s l   t y p e   x 7 r ( r 7 ) / x 7 s ( c 7 )   c h a r a c t e r i s t i c s   l o w   p r o f i l e t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 2 5 ( 1 e ) l l m 2 1 5 r 7 1 e 1 0 3 m a 1 1 l l l m 2 1 5 r 7 1 e 2 2 3 m a 1 1 l 1 6 ( 1 c ) l l m 2 1 5 r 7 1 c 4 7 3 m a 1 1 l l l m 2 1 5 r 7 1 c 1 0 4 m a 1 1 l 6 . 3 ( 0 j ) l l m 2 1 5 r 7 0 j 2 2 4 m a 1 1 l l l m 2 1 5 r 7 0 j 4 7 4 m a 1 1 l 4 ( 0 g ) l l m 2 1 5 c 7 0 g 1 0 5 m a 1 1 l l l m 2 1 5 c 7 0 g 2 2 5 m e 1 1 l * 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 1 0 0 0 0 p f ( 1 0 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 6 ( 1 c ) l l m 3 1 5 r 7 1 c 1 0 4 m a 1 1 l l l m 3 1 5 r 7 1 c 2 2 4 m a 1 1 l 1 0 ( 1 a ) l l m 3 1 5 r 7 1 a 4 7 4 m a 1 1 l 6 . 3 ( 0 j ) l l m 3 1 5 r 7 0 j 2 2 5 m a 1 1 l 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 0 . 1 0  f ( 1 0 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 4 7  f ( 4 7 4 ) 2 . 2  f ( 2 2 5 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   1 8 0 m m   r e e l   t a p i n g . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r d i m e n s i o n   ( t ) t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 l l a 2 1 5 r 7 1 e 1 0 3 m a 1 4 l

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) r7, c7:  y 55 to  w 125  c operating temperature range 1 item no. test method see the previous pages. within the specified dimension no defects or abnormalities c v 0.047  f: more than 10,000m  c g 0.047  f: more than 500   f c: normal capacitance no defects or abnormalities rated voltage appearance dimensions dielectric strength insulation resistance 2 3 4 5 6 using calipers the insulation resistance should be measured with a dc voltage not exceeding the rated voltage at 25  c and 75%rh max. and within 2 minutes of charging.  no failure should be observed when 250% of the rated voltage is applied between the terminations for 1 to 5 seconds,  provided the charge/discharge current is less than 50ma. visual inspection the rated voltage is defined as the maximum voltage which may be applied continuously to the capacitor. when ac voltage is superimposed on dc voltage, v p-p or v o-p , whichever is larger, should be maintained within the rated  voltage range. c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . specifications within the specified tolerance w.v.: 25v min.; 0.025 max. w.v.: 16v/10v max.; 0.035 max. w.v.: 6.3v max.; 0.05 max. capacitance dissipation factor (d.f.) 7 8 the capacitance/d.f. should be measured at 25  c at the  frequency and voltage shown in the table. frequency: 1 t 0.1khz voltage: 1 t 0.2vrms * for lla185c70g474, the capacitance should be measured  unsing a voltage of 0.5  0.1vrms. capacitance temperature characteristics 9 the capacitance change should be measured after 5 min. at each specified temperature stage. the ranges of capacitance change compared with the 25  c value over the temperature ranges shown in the table should be within the specified ranges. ? initial measurement. perform a heat treatment at 150+0/-10  c for one hour and then set for 24  2 hours at room temperature.  perform the initial measurement. step temperature (  c) 1 2 3 4 5 25 t 2 y 55 t 3 25 t 2 125 t 3 25 t 2 no removal of the terminations or other defect should occur. adhesive strength of termination 10 solder the capacitor to the test jig (glass epoxy board) using a eutectic solder. then apply 10n * force in parallel with the test jig for 10 t 1 sec. the soldering should be done either with an iron or using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.                               * lll18 and lla/llm series: 5n 75% of the terminations are to be soldered evenly  and continuously. solderability of termination 12 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). preheat at 80 to 120  c for 10 to 30 seconds. after preheating, immerse in eutectic solder solution for 2 t 0.5 seconds at 230 t 5  c, or  sn-3.0ag-0.5cu solder solution for 2 t 0.5 seconds at 245 t 5  c. more than 10,000m  or 500   f (whichever is smaller) within  t 7.5% w.v.: 25v min.; 0.025 max. w.v.: 16v/10v max.; 0.035 max. w.v.: 6.3v max.; 0.05 max. appearance i.r. capacitance change d.f. no marking defects resistance to soldering heat 13 preheat the capacitor at 120 to 150  c for 1 minute. immerse the capacitor in a eutectic solder or sn-3.0ag-0.5cu solder solution at 270 t 5  c for 10 t 0.5 seconds. let sit at room  temperature for 24 t 2 hours, then measure. ? initial measurement. perform a heat treatment at 150  c for one hour and then  let sit for 24 t 2 hours at room temperature. perform the initial  measurement. +0 C10 no failure dielectric strength no defects or abnormalities within the specified tolerance w.v.: 25v min.; 0.025 max. w.v.: 16v/10v max.; 0.035 max. w.v.: 6.3v max.; 0.05 max. vibration resistance 11 solder the capacitor to the test jig (glass epoxy board) in the same manner and under the same conditions as (10). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 minute. this motion should be applied for a period of 2 hours in each of 3 mutually  perpendicular directions (total of 6 hours). appearance capacitance d.f. char. temp. range (  c) reference temp. cap.change r7 c7 y 55 to +125 y 55 to +125 25  c 25  c within  t 15% within  t 22% l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) 8 1 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . item no. test method specifications more than 10,000m  or 500   f (whichever is smaller) within  t 7.5% w.v.: 25v min.; 0.025 max. w.v.: 16v/10v max.; 0.035 max. w.v.: 6.3v max.; 0.05 max. appearance i.r. capacitance change d.f. no marking defects temperature cycle 14 fix the capacitor to the supporting jig in the same manner and under the same conditions as (10). perform the five cycles according to the four heat treatments listed in the following table. let sit for 24 t 2 hours at room  temperature, then measure. ? initial measurement. perform a heat treatment at 150  c for one hour and then  let sit for 24 t 2 hours at room temperature. perform the initial  measurement. +0 C10 no failure dielectric strength more than 1,000m  or 50   f (whichever is smaller) within  t 12.5% w.v.: 10v min.; 0.05 max. w.v.: 6.3v max.; 0.075 max. appearance i.r. capacitance change d.f. no marking defects humidity (steady  state) 15 sit the capacitor at 40 t 2  c and 90 to 95% humidity for 500 t 12 hours. remove and let sit for 24 t 2 hours at room temperature, then measure. step 1 2 3 4 temp. (  c) time (min.) min. operating temp.  +0 C3 room temp. max. operating temp.  +3 C0 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 more than 1,000m  or 50   f (whichever is smaller) appearance i.r. capacitance change d.f. no marking defects high temperature load 17 apply 200% of the rated voltage for 1000 t 12 hours at the  maximum operating temperature  t 3  c. let sit for 24 t 2 hours at room temperature, then measure. the charge/discharge  current is less than 50ma. ?initial measurement. apply 200% of the rated dc voltage for one hour at the  maximum operating temperature  t 3  c. remove and let sit for  24 t 2 hours at room temperature.  perform initial measurement. within  t 12.5% w.v.: 10v min.; 0.05 max. w.v.: 6.3v max.; 0.075 max. more than 500m  or 25   f (whichever is smaller) within  t 12.5% w.v.: 10v min.; 0.05 max. w.v.: 6.3v max.; 0.075 max. appearance i.r. capacitance change d.f. no marking defects humidity load 16 apply the rated voltage at 40 t 2  c and 90 to 95% humidity for 500 t 12 hours. remove and let sit for 24 t 2 hours at room  temperature, then measure. the charge/discharge current is less than 50ma. l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) 8 2 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . p r e h e a t   t h e   c a p a c i t o r   a t   1 2 0   t o   1 5 0 ? c   f o r   1   m i n u t e .   i m m e r s e t h e   c a p a c i t o r   i n   a   e u t e c t i c   s o l d e r   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   a t   2 7 0  5 ? c   f o r   1 0  0 . 5   s e c o n d s .   l e t   s i t   a t   r o o m   t e m p e r a t u r e   f o r   2 4  2   h o u r s ,   t h e n   m e a s u r e .    i n i t i a l   m e a s u r e m e n t .     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + e 0 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n       l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .   p e r f o r m   t h e   i n i t i a l       m e a s u r e m e n t . 1 3 r e s i s t a n c e   t o   s o l d e r i n g   h e a t a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 ,   r 7 ,   c 7 ,   c 8 :   w i t h i n    7 . 5 % d . f . r 6 ,   r 7 ,   c 7 ,   c 8 :   0 . 1 2 0   m a x . i . r . 5 0 ?      f   m i n . d i e l e c t r i c   s t r e n g t h n o   f a i l u r e i m m e r s e   t h e   c a p a c i t o r   i n   a   s o l u t i o n   o f   e t h a n o l   ( j i s - k - 8 1 0 1 )   a n d   r o s i n   ( j i s - k - 5 9 0 2 )   ( 2 5 %   r o s i n   i n   w e i g h t   p r o p o r t i o n ) .   p r e h e a t   a t   8 0   t o   1 2 0 ? c   f o r   1 0   t o   3 0   s e c o n d s .   a f t e r   p r e h e a t i n g ,   i m m e r s e   i n   e u t e c t i c   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 3 0  5 ? c ,   o r   s n - 3 . 0 a g - 0 . 5 c u   s o l d e r   s o l u t i o n   f o r   2  0 . 5   s e c o n d s   a t   2 4 5  5 ? c . 1 2 s o l d e r a b i l i t y   o f   t e r m i n a t i o n 7 5 %   o f   t h e   t e r m i n a t i o n s   a r e   t o   b e   s o l d e r e d   e v e n l y   a n d   c o n t i n u o u s l y . s o l d e r   t h e   c a p a c i t o r   t o   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   i n t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) .   t h e c a p a c i t o r   s h o u l d   b e   s u b j e c t e d   t o   a   s i m p l e   h a r m o n i c   m o t i o n   h a v i n g   a   t o t a l   a m p l i t u d e   o f   1 . 5 m m ,   t h e   f r e q u e n c y   b e i n g   v a r i e d   u n i f o r m l y   b e t w e e n   t h e   a p p r o x i m a t e   l i m i t s   o f   1 0   a n d   5 5 h z .   t h e   f r e q u e n c y   r a n g e ,   f r o m   1 0   t o   5 5 h z   a n d   r e t u r n   t o   1 0 h z ,   s h o u l d   b e   t r a v e r s e d   i n   a p p r o x i m a t e l y   1   m i n u t e .   t h i s   m o t i o n   s h o u l d   b e   a p p l i e d   f o r   a   p e r i o d   o f   2   h o u r s   i n   e a c h   o f   3   m u t u a l l y   p e r p e n d i c u l a r   d i r e c t i o n s   ( t o t a l   o f   6   h o u r s ) . 1 1 v i b r a t i o n a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e d . f . r 6 ,   r 7 ,   c 7 ,   c 8 :   0 . 1 2 0   m a x . s o l d e r   t h e   c a p a c i t o r   t o   t h e   t e s t   j i g   ( g l a s s   e p o x y   b o a r d )   u s i n g   a   e u t e c t i c   s o l d e r .   t h e n   a p p l y   1 0 n *   f o r c e   i n   p a r a l l e l   w i t h   t h e   t e s t   j i g   f o r   1 0  1   s e c .   t h e   s o l d e r i n g   s h o u l d   b e   d o n e   e i t h e r   w i t h   a n   i r o n   o r   u s i n g   t h e   r e f l o w   m e t h o d   a n d   s h o u l d   b e   c o n d u c t e d   w i t h   c a r e   s o   t h a t   t h e   s o l d e r i n g   i s   u n i f o r m   a n d   f r e e   o f   d e f e c t s   s u c h   a s   h e a t   s h o c k .                                               * 5 n   ( l l l 1 5 ,   l l l 1 8 ,   l l a , l l m   s e r i e s ) 1 0 a d h e s i v e   s t r e n g t h   o f   t e r m i n a t i o n n o   r e m o v a l   o f   t h e   t e r m i n a t i o n s   o r   o t h e r   d e f e c t   s h o u l d   o c c u r . t h e   c a p a c i t a n c e   c h a n g e   s h o u l d   b e   m e a s u r e d   a f t e r   5   m i n .   a t   e a c h   s p e c i f i e d   t e m p e r a t u r e   s t a g e . t h e   r a n g e s   o f   c a p a c i t a n c e   c h a n g e   c o m p a r e d   w i t h   t h e   2 5 ? c   v a l u e   o v e r   t h e   t e m p e r a t u r e   r a n g e s   s h o w n   i n   t h e   t a b l e   s h o u l d   b e   w i t h i n   t h e   s p e c i f i e d   r a n g e s .    i n i t i a l   m e a s u r e m e n t . p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + 0 / - 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n   s e t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .     p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t . 9 c a p a c i t a n c e t e m p e r a t u r e c h a r a c t e r i s t i c s 8 d i s s i p a t i o n   f a c t o r   ( d . f . ) r 6 ,   r 7 ,   c 7 ,   c 8 :   0 . 1 2 0   m a x . t h e   c a p a c i t a n c e / d . f .   s h o u l d   b e   m e a s u r e d   a t   2 5 ? c   a t   t h e   f r e q u e n c y   a n d   v o l t a g e   s h o w n   i n   t h e   t a b l e . 7 c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e t h e   i n s u l a t i o n   r e s i s t a n c e   s h o u l d   b e   m e a s u r e d   w i t h   a   d c   v o l t a g e   n o t   e x c e e d i n g   t h e   r a t e d   v o l t a g e   a t   2 5 ? c   a n d   7 5 % r h   m a x .   a n d   w i t h i n   1   m i n u t e   o f   c h a r g i n g .   6 i n s u l a t i o n r e s i s t a n c e 5 0 ?      f   m i n . n o   f a i l u r e   s h o u l d   b e   o b s e r v e d   w h e n   2 5 0 %   o f   t h e   r a t e d   v o l t a g e   i s   a p p l i e d   b e t w e e n   t h e   t e r m i n a t i o n s   f o r   1   t o   5   s e c o n d s ,   p r o v i d e d   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a . 5 d i e l e c t r i c   s t r e n g t h n o   d e f e c t s   o r   a b n o r m a l i t i e s u s i n g   c a l i p e r s 4 d i m e n s i o n s w i t h i n   t h e   s p e c i f i e d   d i m e n s i o n v i s u a l   i n s p e c t i o n 3 a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s t h e   r a t e d   v o l t a g e   i s   d e f i n e d   a s   t h e   m a x i m u m   v o l t a g e   w h i c h   m a y   b e   a p p l i e d   c o n t i n u o u s l y   t o   t h e   c a p a c i t o r . w h e n   a c   v o l t a g e   i s   s u p e r i m p o s e d   o n   d c   v o l t a g e ,   v p - p   o r   v o - p ,   w h i c h e v e r   i s   l a r g e r ,   s h o u l d   b e   m a i n t a i n e d   w i t h i n   t h e   r a t e d   v o l t a g e   r a n g e . 2 r a t e d   v o l t a g e s e e   t h e   p r e v i o u s   p a g e s . 1 o p e r a t i n g t e m p e r a t u r e   r a n g e r 6 :   e 5 5   t o   + 8 5 ? c r 7 ,   c 7 :   e 5 5   t o   + 1 2 5 ? c c 8 :   e 5 5   t o   + 1 0 5 ? c n o . t e s t   m e t h o d s p e c i f i c a t i o n s i t e m c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . t e m p .   r a n g e ( ? c ) c h a r . e 5 5   t o   + 8 5 e 5 5   t o   + 1 2 5 e 5 5   t o   + 1 2 5 e 5 5   t o   + 1 0 5 r e f e r e n c e t e m p . 2 5 ? c c a p .   c h a n g e w i t h i n    1 5 % w i t h i n    1 5 % w i t h i n    2 2 % w i t h i n    2 2 % r 6 r 7 c 7 c 8 f r e q u e n c y c a p a c i t a n c e 1  0 . 1 k h z 1  0 . 1 k h z 1 2 0  2 4 h z v o l t a g e 1 . 0  0 . 2 v r m s 0 . 5  0 . 1 v r m s 0 . 5  0 . 1 v r m s c v 1 0  f   ( 1 0 v   m i n . ) c v 1 0  f   ( 6 . 3 v   m a x . ) c > 1 0  f l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) 8 3 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . a p p l y   1 5 0 %   o f   t h e   r a t e d   v o l t a g e   f o r   1 0 0 0  1 2   h o u r s   a t   t h e   m a x i m u m   o p e r a t i n g   t e m p e r a t u r e    3 ? c .   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a .  i n i t i a l   m e a s u r e m e n t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + e 0 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n       l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .   p e r f o r m   t h e   i n i t i a l       m e a s u r e m e n t .  m e a s u r e m e n t   a f t e r   t e s t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + e 0 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n       l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e . 1 6 d u r a b i l i t y a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 ,   r 7 ,   c 7 ,   c 8 :   w i t h i n    1 2 . 5 % *   l l l 1 5 3 c 7 0 g 4 7 4 :   w i t h i n    2 0 % d . f . r 6 ,   r 7 ,   c 7 ,   c 8 :   0 . 2   m a x . i . r . 2 5 ?      f   m i n . a p p l y   t h e   r a t e d   v o l t a g e   a t   4 0  2 ? c   a n d   9 0   t o   9 5 %   h u m i d i t y   f o r   5 0 0  1 2   h o u r s .   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a . a p p l y   t h e   r a t e d   d c   v o l t a g e .  i n i t i a l   m e a s u r e m e n t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + e 0 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n       l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .   p e r f o r m   t h e   i n i t i a l       m e a s u r e m e n t .  m e a s u r e m e n t   a f t e r   t e s t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + e 0 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n       l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e . 1 5 h i g h   t e m p e r a t u r e   h i g h   h u m i d i t y   ( s t e a d y   s t a t e ) a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 ,   r 7 ,   c 7 ,   c 8 :   w i t h i n    1 2 . 5 % d . f . r 6 ,   r 7 ,   c 7 ,   c 8 :   0 . 2   m a x . i . r . 1 2 . 5 ?      f   m i n . f i x   t h e   c a p a c i t o r   t o   t h e   s u p p o r t i n g   j i g   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 0 ) . p e r f o r m   t h e   f i v e   c y c l e s   a c c o r d i n g   t o   t h e   f o u r   h e a t   t r e a t m e n t s   l i s t e d   i n   t h e   f o l l o w i n g   t a b l e .   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e .    i n i t i a l   m e a s u r e m e n t     p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0 + e 0 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n       l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e .   p e r f o r m   t h e   i n i t i a l       m e a s u r e m e n t . 1 4 t e m p e r a t u r e s u d d e n   c h a n g e a p p e a r a n c e n o   m a r k i n g   d e f e c t s c a p a c i t a n c e   c h a n g e r 6 ,   r 7 ,   c 7 ,   c 8 :   w i t h i n    1 2 . 5 % d . f . r 6 ,   r 7 ,   c 7 ,   c 8 :   0 . 1 2 0   m a x . i . r . 5 0 ?      f   m i n . d i e l e c t r i c   s t r e n g t h n o   f a i l u r e n o . t e s t   m e t h o d s p e c i f i c a t i o n s i t e m c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) 1 s t e p m i n .   o p e r a t i n g t e m p .   + e 0 3   3 0  3 2 r o o m t e m p . 2   t o   3 3 m i n .   o p e r a t i n g t e m p .   + e 0 3   3 0  3 4 r o o m t e m p . 2   t o   3 t e m p .   ( ? c ) t i m e   ( m i n . ) l l l / l l a / l l m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) 8 4 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 9 4 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . t e m p e r a t u r e   c o m p e n s a t i n g   t y p e   c 0 g ( 5 c ) / c 0 h ( 6 c )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 2 5 ( 1 e ) g j m 0 3 3 6 c 1 e 1 0 0 g b 0 1 d g j m 0 3 3 6 c 1 e 1 0 0 j b 0 1 d g j m 0 3 3 6 c 1 e 1 1 0 g b 0 1 d g j m 0 3 3 6 c 1 e 1 1 0 j b 0 1 d g j m 0 3 3 6 c 1 e 1 2 0 g b 0 1 d g j m 0 3 3 6 c 1 e 1 2 0 j b 0 1 d g j m 0 3 3 6 c 1 e 1 3 0 g b 0 1 d g j m 0 3 3 6 c 1 e 1 3 0 j b 0 1 d g j m 0 3 3 6 c 1 e 1 5 0 g b 0 1 d g j m 0 3 3 6 c 1 e 1 5 0 j b 0 1 d g j m 0 3 3 6 c 1 e 1 6 0 g b 0 1 d g j m 0 3 3 6 c 1 e 1 6 0 j b 0 1 d g j m 0 3 3 6 c 1 e 1 8 0 g b 0 1 d g j m 0 3 3 6 c 1 e 1 8 0 j b 0 1 d g j m 0 3 3 6 c 1 e 2 0 0 g b 0 1 d g j m 0 3 3 6 c 1 e 2 0 0 j b 0 1 d 6 . 3 ( 0 j ) g j m 0 3 3 5 c 0 j 2 2 0 g b 0 1 d g j m 0 3 3 5 c 0 j 2 2 0 j b 0 1 d g j m 0 3 3 5 c 0 j 2 4 0 g b 0 1 d g j m 0 3 3 5 c 0 j 2 4 0 j b 0 1 d g j m 0 3 3 5 c 0 j 2 7 0 g b 0 1 d g j m 0 3 3 5 c 0 j 2 7 0 j b 0 1 d g j m 0 3 3 5 c 0 j 3 0 0 g b 0 1 d g j m 0 3 3 5 c 0 j 3 0 0 j b 0 1 d g j m 0 3 3 5 c 0 j 3 3 0 g b 0 1 d g j m 0 3 3 5 c 0 j 3 3 0 j b 0 1 d 5 0 ( 1 h ) g j m 1 5 5 5 c 1 h 1 0 0 g b 0 1 d g j m 1 5 5 5 c 1 h 1 0 0 j b 0 1 d g j m 1 5 5 5 c 1 h 1 1 0 g b 0 1 d g j m 1 5 5 5 c 1 h 1 1 0 j b 0 1 d g j m 1 5 5 5 c 1 h 1 2 0 g b 0 1 d g j m 1 5 5 5 c 1 h 1 2 0 j b 0 1 d g j m 1 5 5 5 c 1 h 1 3 0 g b 0 1 d g j m 1 5 5 5 c 1 h 1 3 0 j b 0 1 d g j m 1 5 5 5 c 1 h 1 5 0 g b 0 1 d g j m 1 5 5 5 c 1 h 1 5 0 j b 0 1 d g j m 1 5 5 5 c 1 h 1 6 0 g b 0 1 d g j m 1 5 5 5 c 1 h 1 6 0 j b 0 1 d g j m 1 5 5 5 c 1 h 1 8 0 g b 0 1 d g j m 1 5 5 5 c 1 h 1 8 0 j b 0 1 d g j m 1 5 5 5 c 1 h 2 0 0 g b 0 1 d g j m 1 5 5 5 c 1 h 2 0 0 j b 0 1 d 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 1 0 p f ( 1 0 0 ) 1 1 p f ( 1 1 0 ) 1 2 p f ( 1 2 0 ) 1 3 p f ( 1 3 0 ) 1 5 p f ( 1 5 0 ) 1 6 p f ( 1 6 0 ) 1 8 p f ( 1 8 0 ) 2 0 p f ( 2 0 0 ) 2 2 p f ( 2 2 0 ) 2 4 p f ( 2 4 0 ) 2 7 p f ( 2 7 0 ) 3 0 p f ( 3 0 0 ) 3 3 p f ( 3 3 0 )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j )  2 % ( g )  5 % ( j ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   1 8 0 m m   r e e l   t a p i n g . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r d i m e n s i o n   ( t ) t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 g j m 0 3 3 6 c 1 e 1 0 0 g b 0 1 d

 g j m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) see the previous pages. within the specified dimensions no defects or abnormalities 10,000m  min. or 500   f min. (whichever is smaller) no defects or abnormalities y 55 to  w 125 d operating temperature range rated voltage appearance dimensions dielectric strength insulation resistance (i.r.) 1 2 3 4 5 6 using calipers the insulation resistance should be measured with a dc  voltage not exceeding the rated voltage at 25 d and 75%rh max. and within 2 minutes of charging. no failure should be observed when 300% of the rated voltage is applied between the terminations for 1 to 5 seconds,  provided the charge/discharge current is less than 50ma. visual inspection the rated voltage is defined as the maximum voltage which may be applied continuously to the capacitor. when ac voltage is superimposed on dc voltage, v p-p or v o-p , whichever is larger, should be maintained within the rated  voltage range. reference temperature: 25 d (2c, 3c, 4c: 20 d ) 30pf and over: q u 1000 30pf and below: q u 400 w 20c c: nominal capacitance (pf) within the specified tolerance capacitance q 7 8 the capacitance/q should be measured at 25 d at the  frequency and voltage shown in the table. c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . no removal of the terminations or other defect should occur. adhesive strength of termination 10 solder the capacitor to the test jig (glass epoxy board) shown in fig. 1 using a eutectic solder. then apply a 5n* force in parallel with the test jig for 10 t 1 sec. the soldering  should  be done either with an iron or using the reflow method and  should  be conducted with care so that the soldering is uniform and free of defects such as heat shock.                                                              *2n (gjm03) a b c b a k e d   e l e c t r o d e   o r c o p p e r   f o i l s o l d e r   r e s i s t frequency 1 t 0.1mhz voltage 0.5 to 5vrms within the specified tolerance (table a) within   t 0.2% or   t 0.05pf (whichever is larger.) temperature coefficient capacitance drift capacitance temperature characteristics 9 the capacitance change should be measured after 5 min. at each specified temperature stage. temperature compensating type the temperature coefficient is determined using the  capacitance measured in step 3 as a reference. when cycling the temperature sequentially from step 1 through 5, (5c:  w 25 to 125 d : other temp. coeffs.:  w 20 to 125 d ) the capacitance should be within the specified tolerance for the temperature coefficient and capacitance change as table a. the capacitance drift is calculated by dividing the differences between the maximum and minimum measured values in steps 1, 3 and 5 by the capacitance value in step 3. step 1 2 3 4 5 reference temp.  t 2 y 55 t 3 reference temp.  t 2 125 t 3 reference temp.  t 2 temperature ( d ) (in mm) fig. 1 type a b c gjm03 gjm15 0.3 0.4 0.9 1.5 0.3 0.5 no. item specifications test method temperature compensating type g j m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 9 5 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 g j m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . (in mm) fig. 2 type a b c gjm03 gjm15 0.3 0.4 0.9 1.5 0.3 0.5 75% of the terminations are to be soldered evenly and  continuously. solderability of termination 13 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). preheat at 80 to 120 d for 10 to 30 seconds. after preheating, immerse in eutectic solder solution for 2 t 0.5 seconds at 230 t 5 d or sn-3.0ag-0.5cu solder solution for 2  0.5 seconds at 245  5  c. more than 10,000m  or 500   f (whichever is smaller) within  t 2.5% or  t 0.25pf (whichever is larger) 30pf and over: q u 1000 30pf and below: q u 400 w 20c c: nominal capacitance (pf) appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. resistance to soldering heat 14 preheat the capacitor at 120 to 150 d for 1 minute. immerse the capacitor in a eutectic solder or sn-3.0ag-0.5cu solder solution at 270 t 5 d for 10 t 0.5 seconds.  let sit at room temperature for 24 t 2 hours. no failure dielectric strength more than 10,000m  or 500   f (whichever is smaller) within  t 2.5% or  t 0.25pf (whichever is larger) 30pf and over: q u 1000 30pf and below: q u 400 w 20c c: nominal capacitance (pf) appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. temperature cycle 15 fix the capacitor to the supporting jig in the same manner and under the same conditions as (10). perform the five cycles according to the four heat treatments listed in the following table. let sit for 24 t 2 hours at room temperature, then measure. no failure dielectric strength more than 10,000m  or 500   f (whichever is smaller) within  t 5% or  t 0.5pf (whichever is larger) 30pf and below: q u 350 10pf and over, 30pf and below: q u 275 w c 10pf and below: q u 200 w 10c c: nominal capacitance (pf) 5 2 appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. humidity, steady state 16 let the capacitor sit at 40 t 2 d and 90 to 95% humidity for 500 t 12 hours. remove and let sit for 24 t 2 hours (temperature compensating type) at room temperature, then measure. 30pf and over: q u 1000 30pf and below: q u 400 w 20c c: nominal capacitance (pf) no defects or abnormalities within the specified tolerance vibration resistance 11 solder the capacitor to the test jig (glass epoxy board) in the same manner and under the same conditions as (10).  the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz.  the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 minute. this motion should be applied for a period of 2 hours in each of 3 mutually perpendicular directions (total of 6 hours). appearance capacitance q deflection 12 solder the capacitor to the test jig (glass epoxy boards) shown in fig. 2 using a eutectic solder.  then apply a force in the direction shown in fig. 3.  the soldering  should  be done by the reflow method and  should be conducted with care so that the soldering is uniform and free of defects such as heat shock .  	 
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 g j m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . * 1: nominal values denote the temperature coefficient within a range of 25 to 125 d . * 2: nominal values denote the temperature coefficient within a range of 20 to 125 d . (2) 5c 6c 0 t 30 0 t 60 0.25 0.38 0.40 0.60 0.58 0.87 y 0.11 y 0.21 y 0.17 y 0.33 y 0.24 y 0.48 char. code temp. coeff. (ppm/ d )  * 1 capacitance change from 25 d value (%) max. min. y 30 d y 10 d max. min. table a (1) y 55 d max. min. 2c 3c 4c 0 t 60 0 t 120 0 t 250 0.33 0.55 1.02 0.49 0.82 1.54 0.82 1.37 2.56 y 0.18 y 0.36 y 0.75 y 0.27 y 0.54 y 1.13 y 0.45 y 0.90 y 1.88 char. nominal values (ppm/ d )  * 2 capacitance change from 20 d value (%) max. min. y 25 d y 10 d max. min. y 55 d max. min. no. item specifications test method temperature compensating type more than 500m  or 25   f (whichever is smaller) within  t 7.5% or  t 0.75pf (whichever is larger) 30pf and over: q u 200 30pf and below: q u 100 w c c: nominal capacitance (pf) 10 3 appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. humidity load 17 apply the rated voltage at 40 t 2 d and 90 to 95% humidity for 500 t 12 hours.  remove and let sit for 24 t 2 hours at room temperature, then measure. the charge/discharge current is less than 50ma. more than 1,000m  or 50   f (whichever is smaller) 0.1pf v c v 1pf: 350m   pf below 1pf f c v 5pf: 300m  below 5pf f c v 10pf: 250m  below 10pf f c v 33pf: 400m  below the esr should be measured at room temperature, and frequency 1 t 0.2ghz with the equivalent of boonton model 34a. the esr should be measured at room temperature, and frequency 500 t 50mhz with the equivalent of hp8753b. within  t 3% or  t 0.3pf (whichever is larger) 30pf and over:  q u 350 10pf and over, 30pf and below: q u 275 w c 10pf and below:  q u 200 w 10c c: nominal capacitance (pf) 5 2 appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. high temperature load esr 18 19 apply 200% of the rated voltage for 1000 t 12 hours at the  maximum operating temperature  t 3 d . let sit for 24 t 2 hours (temperature compensating type) at room temperature, then measure. the charge/discharge current is less than 50ma. g j m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 9 7 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g .  this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  it?s specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering.  this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 98 5 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors high frequency gqm series n  features 1. hiq and low esr at vhf, uhf, microwave 2. feature improvement, low power consumption for      mobile telecommunication. (base station, terminal,     etc.) n  applications high frequency circuit (mobile telecommunication, etc.) l t part number lw t dimensions (mm) e g min. 1.6   0.1 0.8   0.1 0.2 to 0.5 0.5 0.8   0.1 gqm188 1.6   0.15 0.8   0.15 0.2 to 0.5 0.5 0.7   0.1 gqm187 2.0   0.1 1.25   0.1 0.2 to 0.7 0.7 0.85   0.1 gqm219  (50,100v) 2.0   0.15 1.25   0.15 0.2 to 0.7 0.7 0.85   0.15 gqm219  (250v) w e e g capacitance table the part number code is shown in  ( ) and unit is shown in [ ].      < >: eia [inch] code temperature compensating type c0g(5c) characteristics 7 ex.7: t dimension [mm] lxw [mm] rated voltage [vdc] capacitance 0.10pf( r10 ) 0.20pf( r20 ) 0.30pf( r30 ) 0.40pf( r40 ) 0.50pf( r50 ) 0.75pf( r75 ) 1.0pf( 1r0 ) 1.1pf( 1r1 ) 1.2pf( 1r2 ) 1.3pf( 1r3 ) 1.5pf( 1r5 ) 1.6pf( 1r6 ) 1.8pf( 1r8 ) 2.0pf( 2r0 ) 2.2pf( 2r2 ) 2.4pf( 2r4 ) 2.7pf( 2r7 ) 3.0pf( 3r0 ) 3.3pf( 3r3 ) 3.6pf( 3r6 ) 3.9pf( 3r9 ) 4.0pf( 4r0 ) 4.3pf( 4r3 ) 4.7pf( 4r7 ) 5.0pf( 5r0 ) 5.1pf( 5r1 ) 5.6pf( 5r6 ) 6.0pf( 6r0 ) 6.2pf( 6r2 ) 6.8pf( 6r8 ) 7.0pf( 7r0 ) tc lxw [mm] rated voltage [vdc] capacitance 7.5pf( 7r5 ) 8.0pf( 8r0 ) 8.2pf( 8r2 ) 9.0pf( 9r0 ) 9.1pf( 9r1 ) 10pf( 100 ) 11pf( 110 ) 12pf( 120 ) 13pf( 130 ) 15pf( 150 ) 16pf( 160 ) 18pf( 180 ) 20pf( 200 ) 22pf( 220 ) 24pf( 240 ) 27pf( 270 ) 30pf( 300 ) 33pf( 330 ) 36pf( 360 ) 39pf( 390 ) 43pf( 430 ) 47pf( 470 ) 51pf( 510 ) 56pf( 560 ) 62pf( 620 ) 68pf( 680 ) 75pf( 750 ) 82pf( 820 ) 91pf( 910 ) 100pf( 101 ) tc 1.6x0.8 ( 18 )  2.0x1.25 ( 21 )  250 ( 2e ) 100 ( 2a ) 50 ( 1h ) 250 ( 2e ) 100 ( 2a ) 50 ( 1h ) c0g( 5c ) 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 1.6x0.8 ( 18 )  2.0x1.25 ( 21 )  250 ( 2e ) 100 ( 2a ) 50 ( 1h ) 250 ( 2e ) 100 ( 2a ) 50 ( 1h ) c0g( 5c ) 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 g q m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) see the previous page. within the specified dimensions no defects or abnormalities more than 10,000m  no defects or abnormalities y 55 to 125 d operating temperature rated voltage appearance dimension dielectric strength insulation resistance 1 2 3 4 5 6 using calipers the insulation resistance should be measured with a dc  voltage not exceeding the rated voltage at 25 d and 75%rh max. and within 2 minutes of charging. no failure should be observed when 300% * of the rated voltage is applied between the terminations for 1 to 5 seconds,  provided the charge/discharge current is less than 50ma. * 250v only 250% visual inspection the rated voltage is defined as the maximum voltage which may be applied continuously to the capacitor. when ac voltage is superimposed on dc voltage, v p-p or  v o-p , whichever is larger, should be maintained within the rated  voltage range. reference temperature: 25 d item no. test method specifications 30pf min.: q u 1400 30pf max.: q u 800 w 20c c: nominal capacitance (pf) within the specified tolerance capacitance q 7 8 the capacitance/q should be measured at 25 d at the  frequency and voltage shown in the table. c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . capacitance change no removal of the terminations or other defect should occur. adhesive strength of termination 10 solder the capacitor to the test jig (glass epoxy board) shown in fig. 1 using a eutectic solder. then apply 10n* force in parallel with the test jig for 10 t 1 sec. the soldering  should be done either with an iron or using the reflow method and  should be conducted with care so that the  soldering is uniform and free of defects such as heat shock. *5n (gqm188) a b c b a k e d   e l e c t r o d e   o r c o p p e r   f o i l s o l d e r   r e s i s t 30pf min.: q u 1400 30pf max.: q u 800 w 20c c: nominal capacitance (pf) no defects or abnormalities within the specified tolerance vibration  resistance 11 solder the capacitor to the test jig (glass epoxy board) in the same manner and under the same conditions as (10).  the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 minute.  this motion should be applied for a period of 2 hours in each of 3 mutually perpendicular directions (total of 6 hours). appearance capacitance q frequency 1 t 0.1mhz voltage 0.5 to 5vrms within the specified tolerance (table a) within  t 0.2% or  t 0.05pf (whichever is larger) temperature coefficient capacitance drift within the specified tolerance (table a) capacitance temperature characteristics 9 the temperature coefficient is determined using the capacitance measured in step 3 as a reference.  when cycling the temperature sequentially from step 1 through 5 the capacitance should be within the specified tolerance for the temperature coefficient and capacitance change as in table a. the capacitance drift is calculated by dividing the differences between the maximum and minimum measured values in the steps 1, 3 and 5 by the capacitance value in step 3. step 1 2 3 4 5 reference temp.  t 2 y 55 t 3 reference temp.  t 2 125 t 3 reference temp.  t 2 temperature ( d ) (in mm) fig. 1 type a b c gqm18 gqm21 1.0 1.2 3.0 4.0 1.2 1.65 g q m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 0 5 5 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g .  this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  it?s specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering.  this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 g q m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) deflection 12 solder the capacitor on the test jig (glass epoxy board) shown in fig. 2 using a eutectic solder.  then apply a force in the direction shown in fig. 3.  the soldering should be done by the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
 y z ^ a ?   	 
 v z [  ? ? b      	 
     t u w x y z [ \ ] _ `  |  ? a ? ? - ?         	  
 q r s u v w z ] ^    |   ? ?     t u x  | ?    q t u   | a  u |   u y | a c   	 
 v w z [   ? ?   
 y ] ^ a ?  1 0 0 	  
 z ] ^ ? ?     s t w    4 0 f 4 . 5 c a p a c i t a n c e   m e t e r f l e x u r e   :   v 1 2 0 5 0 r 2 3 0 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s e c . p r e s s u r i z e 4 5 4 5 fig. 3 t: 1.6mm c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . item no. test method specifications 75% of the terminations are to be soldered evenly  and continuously. solderability of termination 13 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). preheat at 80 to 120 d for 10 to 30 seconds. after preheating, immerse in eutectic solder solution for 2 t 0.5 seconds at 230 t 5 d or  sn-3.0ag-0.5cu solder solution for 2 t 0.5 seconds at 245 t 5  c. more than 10,000m  within  t 2.5% or  t 0.25 pf (whichever is larger) 30pf min.: q u 1400 30pf max.: q u 800 w 20c c: nominal capacitance (pf) appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. resistance to soldering heat 14 preheat the capacitor at 120 to 150 d for 1 minute. immerse the capacitor in a eutectic solder or sn-3.0ag-0.5cu solder solution at 270 t 5 d for 10 t 0.5 seconds. let sit at room temperature for 24 t 2 hours. no failure dielectric strength more than 10,000m  within  t 2.5% or  t 0.25pf (whichever is larger) 30pf min.: q u 1400 30pf max.: q u 800 w 20c c: nominal capacitance (pf) appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. temperature cycle 15 fix the capacitor to the supporting jig in the same manner and under the same conditions as (10).  perform the five cycles according to the four heat treatments listed in the following table.  let sit for 24 t 2 hours at room temperature, then measure. no failure dielectric strength more than 1,000m  within  t 5% or  t 0.5pf (whichever is larger) 30pf min.: q u 350 10pf and over, 30pf and below: q u 275+5c/2 10pf max.: q u 200 w 10c c: nominal capacitance (pf)  appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. humidity steady state 16 let the capacitor sit at 40 t 2 d and 90 to 95% humidity for 500 t 12 hours. remove and let sit for 24 t 2 hours (temperature compensating type) at room temperature, then measure. (in mm) fig. 2 type a b c gqm18 gqm21 1.0 1.2 3.0 4.0 1.2 1.65 step 1 2 3 4 temp. ( d ) time (min.) min. operating temp.  w 0/ y 3 room temp. max. operating temp.  w 3/ y 0 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . within  t 5% or  t 0.5pf (whichever is larger) capacitance change no marking defects appearance g q m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 0 6 5 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 g q m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . item no. test method specifications more than 1,000m  within  t 3% or  t 0.3pf (whichever is larger) 30pf min.: q u 350 10pf and over, 30pf and below: q u 275 w 5c/2 10pf max.: q u 200 w 10c c: nominal capacitance (pf) appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. high temperature load 18 apply 200% of the rated voltage for 1000 t 12 hours at the  maximum operating temperature  t 3 d . let sit for 24 t 2 hours (temperature compensating type) at room temperature, then measure. the charge/discharge current is less than 50ma. more than 500m  within  t 7.5% or  t 0.75pf  (whichever is larger) 30pf min.: q u 200 30pf max.: q u 100 w 10c/3 c: nominal capacitance (pf) appearance i.r. capacitance change q no marking defects the measured and observed characteristics should satisfy the specifications in the following table. humidity load 17 apply the rated voltage at 40 t 2 d and 90 to 95% humidity for 500 t 12 hours. remove and let sit for 24 t 2 hours at room  temperature then measure. the charge/discharge current is less than 50ma. * 1: nominal values denote the temperature coefficient within a range of 25 to 125 d . 5c 0 t 30 0.25 0.40 0.58 y 0.11 y 0.17 y 0.24 char. nominal values (ppm/ d )  * 1 capacitance change from 25 d (%) max. min. y 30 d y 10 d max. min. table a y 55 d max. min. g q m   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 0 7 5 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 erb series specifications and test method (1) y 55 to  w 125 d operating temperature range 1 reference temperature: 25c item no. test method continued on the following page. specifications 220pf< c v 1, 220pf : q u 10,000 220pf e r b   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d   ( 1 ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . item no. test method specifications 95% of the terminations are to be soldered evenly and  continuously. solderability of termination 13 immerse the capacitor in a solution of isopropyl alcohol and rosin (25% rosin in weight proportion). preheat at 80 to 120 d for 10 to 30 seconds. after preheating, immerse in an eutectic solder  or sn-3.0ag-0.5cu solder solution for 5  0.5 seconds  at 245  5 d . no defects or abnormalities within the specified tolerance satisfies the initial value. 220pf f c v 1, 220pf : q u 10,000 220pf f c v 1, 470pf : q u 1 5,000 470pf f c v 1,000pf : q u 1 3,000 c: nominal capacitance (pf) vibration resistance 11 solder the capacitor to the test jig (glass epoxy board) in the same manner and under the same conditions as (10). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 minute.  this motion should be applied for a period of 2 hours in each of 3 mutually perpendicular directions (total of 6 hours). appearance capacitance q deflection 12 solder the capacitor on the test jig (glass epoxy board) shown in fig. 2a using an eutectic solder.  then apply a force in the direction shown in fig. 3a.  the soldering should be done by the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. (in mm) the measured and observed characteristics should satisfy the specifications in the following table. c: nominal capacitance (pf) resistance  to soldering heat 14 preheat according to the conditions listed in the table below. immerse the capacitor in an eutectic solder or sn-3.0ag-0.5cu solder solution at 270  5 d for 10  0.5 seconds. let sit at room temperature for 24  2 hours. item appearance capacitance  change q dielectric strength no marked defect within  t 2.5% or  t 0.25pf (whichever is larger) 220pf f c v 1, 220pf : q u 10,000 220pf f c v 1, 470pf : q u 1 5,000 470pf f c v 1,000pf : q u 1 3,000 no failure specifications chip size preheat condition 2.0 z 1.25mm max. 3.2 z 2.5mm 1minute at 120 to 150 d each 1 minute at 100 to 120 d and then 170 to 200 d the measured and observed characteristics should satisfy the specifications in the following table. c: nominal capacitance (pf) temperature cycle 15 fix the capacitor to the supporting jig in the same manner and under the same conditions as (10).  perform the five cycles according to the four heat treatments listed in the following table. let sit for 24 t 2 hours at room temperature, then measure. item appearance capacitance  change q i.r. dielectric strength no marked defect within  t 5% or  t 0.5pf (whichever is larger) 10pf v c u 30pf : q u 350 10pf v c f 30pf : q u 275 w c 10pf v c f 10pf : q u 200 w 10c 1,000m  min. no failure 5 2 specifications c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . step 1 2 3 4 temp. ( d ) time (min.) min. operating temp.  w 0/ y 3 room temp. max. operating temp.  w 3/ y 0 room temp. 30 t 3 5 max. 30 t 3 5 max. type erb18 erb21 erb32 1.0 1.2 2.2 3.0 4.0 5.0 1.2 1.65 2.9 a b c b      	 
     t u w x y z [ \ ] _ `  |  ? a ? ? - ?         	  
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 e r b   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d   ( 1 ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . item no. test method specifications the measured and observed characteristics should satisfy the specifications in the following table. c: nominal capacitance (pf) high temperature load 17 apply 200% (500v only 150%) of the rated voltage for 1,000 t 12 hours at 125 t 3 d .  remove and let sit for 24 t 2 hours at room temperature, then measure. the charge/discharge current is less than 50ma. item appearance capacitance  change q i.r. no marked defect within  t 3% or  t 0.3pf (whichever is larger) 10pf v c u 30pf : q u 350 10pf v c f 30pf : q u 275 w c 10pf v c f 10pf : q u 200 w 10c 1,000m  min. 5 2 specifications note 1: nominal values denote the temperature coefficient within a range of 25 to 125 d (for 5c) 5c 0 t 30 0.25 0.40 0.58 y 0.11 y 0.17 y 0.24 char. nominal values (ppm/ d ) note 1 capacitance change from 25 d (%) max. min. y 30 y 10 max. min. table a-6 y 55 max. min. the measured and observed characteristics should satisfy the specifications in the following table. c: nominal capacitance (pf) humidity 16 apply the 24-hour heat ( y 10 to  w 65 d ) and humidity (80 to 100%) treatment shown below, 10 consecutive times. remove, let sit for 24 t 2 hours at room temperature, and measure. item appearance capacitance  change q i.r. no marked defect within  t 5% or  t 0.5pf (whichever is larger) 10pf v c u 30pf : q u 350 10pf v c f 30pf : q u 275 w c 10pf v c f 10pf : q u 200 w 10c 1,000m  min. 5 2 specifications - 1 0 d 0 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4 o n e   c y c l e   2 4   h o u r s h u m i d i t y 8 0 - 9 8 % h u m i d i t y 8 0 - 9 8 % h o u r s - 5 0 5 1 0 1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0 6 5 7 0 h u m i d i t y 9 0 - 9 8 % h u m i d i t y 9 0 - 9 8 % i n i t i a l   m e a s u r e m e n t + 1 0 -   2 d h u m i d i t y 9 0 - 9 8 % a p p l i e d   v o l t a g e   5 0 v d c t e m p e r a t u r e e r b   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 1 8 6 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 e r b   s e r i e s   d a t a 1 3 n   q   -   f r e q u e n c y   c h a r a c t e r i s t i c s e r b   s e r i e s m e a s u r e d   b y b o o n t o n   r e s o n a n t c o a x i a l - l i n e   3 4 a 1 0 0 m 1 g 1 0 g f r e q u e n c y   ( h z ) 0 . 1 1 1 0 1 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 q e r b 2 1 1 0 0 p f 1 0 p f 1 p f n   i m p e d a n c e   -   f r e q u e n c y   c h a r a c t e r i s t i c s e r b   s e r i e s 1 m 1 0 m 1 0 0 m 1 g 1 0 g 1 m 1 0 m 1 0 0 m 1 1 0 1 0 0 1 k 1 0 k 1 0 0 k f r e q u e n c y   ( h z ) i m p e d a n c e   ( o h m ) p a r a l l e l r e s o n a n c e e r b 2 1 1 p f 1 0 p f 1 0 0 p f n   e s r   -   f r e q u e n c y   c h a r a c t e r i s t i c s e r b   s e r i e s 0 . 0 1 0 . 1 1 1 0 0 m 1 g 1 0 g f r e q u e n c y   ( h z ) e s r   ( o h m ) m e a s u r e d   b y b o o n t o n   r e s o n a n t   c o a x i a l - l i n e   3 4 a 1 p f 1 0 p f 1 0 0 p f e r b 2 1 n   s e l f   r e s o n a n t   f r e q u e n c y   -   c a p a c i t a n c e   e r b   s e r i e s 1 0 0 m 1 g 1 0 g 1 0 0 g 0 . 1 1 1 0 1 0 0 1 0 0 0 s e l f   r e s o n a n t   f r e q u e n c y   ( h z ) e r b 2 1 e r b 3 2 c a p a c i t a n c e   ( p f ) n   a l l o w a b l e   v o l t a g e   -   f r e q u e n c y 0 . 1 1 1 0 1 0 0 1 0 m 1 0 0 m 1 g 1 0 g f r e q u e n c y   ( h z ) v a   ( v r m s ) [ d t = 2 0 ? c ] e r b 2 1 e r b 3 2 1 0 0 0 p f 1 0 0 p f n   a l l o w a b l e   c u r r e n t   -   f r e q u e n c y 1 0 m 1 0 0 m 1 1 0 1 0 m 1 0 0 m 1 g 1 0 g f r e q u e n c y   ( h z ) i a   ( a r m s ) [ d t = 2 0 ? c ] 1 0 0 0 p f 1 0 0 p f e r b 3 2 e r b 2 1 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . e r b   s e r i e s   d a t a 1 1 9 6 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 3 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . n   a l l o w a b l e   a p p a r e n t   p o w e r   -   f r e q u e n c y 0 . 1 1 1 0 1 0 0 1 0 m 1 0 0 m 1 g 1 0 g f r e q u e n c y   ( h z ) p a   ( v a ) [ d t = 2 0 ? c ] e r b 2 1 e r b 3 2 1 0 0 0 p f 1 0 0 p f n   a l l o w a b l e   e f f e c t i v e   p o w e r   -   f r e q u e n c y 1 m 1 0 m 1 0 0 m 1 1 0 m 1 0 0 m 1 g 1 0 g f r e q u e n c y   ( h z ) p e   ( w ) [ d t = 2 0 ? c ] e r b 3 2 e r b 2 1 1 0 0 p f 1 0 0 0 p f e r b   s e r i e s   d a t a e r b   s e r i e s   d a t a 1 2 0 6 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 2 1 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c h i p   m o n o l i t h i c   c e r a m i c   c a p a c i t o r s m o n o l i t h i c   m i c r o c h i p   g m a   s e r i e s n   f e a t u r e s 1 .   b e t t e r   m i c r o   w a v e   c h a r a c t e r i s t i c s 2 .   s u i t a b l e   f o r   b y - p a s s i n g 3 .   h i g h   d e n s i t y   m o u n t i n g n   a p p l i c a t i o n s 1 .   o p t i c a l   d e v i c e   f o r   t e l e c o m m u n i c a t i o n 2 .   i c ,   i c   p a c k a g i n g   b u i l t - i n 3 .   m e a s u r i n g   e q u i p m e n t p a r t   n u m b e r l w t d i m e n s i o n s   ( m m ) 0 . 5    0 . 0 5 0 . 5    0 . 0 5 0 . 3 5    0 . 0 5 0 . 8    0 . 0 5 0 . 8    0 . 0 5 0 . 5    0 . 1 g m a 0 5 x 0 . 3 8    0 . 0 5 0 . 3 8    0 . 0 5 0 . 3    0 . 0 5 g m a 0 d 3 g m a 0 8 5 l o u t e r   e l e c t r o d e :   a u   p l a t e d w t c a p a c i t a n c e   t a b l e h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 7 r ( r 7 ) / x 5 r ( r 6 )   c h a r a c t e r i s t i c s 0 . 3 8 x 0 . 3 8 ( 0 d ) < 0 1 5 0 1 5 > 0 . 5 x 0 . 5 ( 0 5 ) < 0 2 0 2 > 1 0 ( 1 a ) 1 0 0 ( 2 a ) 2 5 ( 1 e ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) x 7 r ( r 7 ) x 7 r ( r 7 ) x 5 r ( r 6 ) x e x . x :   t   d i m e n s i o n   [ m m ] l x w [ m m ] r a t e d   v o l t a g e [ v d c ] c a p a c i t a n c e t c 1 0 0 p f ( 1 0 1 ) 1 5 0 p f ( 1 5 1 ) 2 2 0 p f ( 2 2 1 ) 3 3 0 p f ( 3 3 1 ) 4 7 0 p f ( 4 7 1 ) 6 8 0 p f ( 6 8 1 ) 1 0 0 0 p f ( 1 0 2 ) 1 5 0 0 p f ( 1 5 2 ) 2 2 0 0 p f ( 2 2 2 ) 3 3 0 0 p f ( 3 3 2 ) 4 7 0 0 p f ( 4 7 2 ) 6 8 0 0 p f ( 6 8 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 1 5 0 0 0 p f ( 1 5 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 4 7  f ( 4 7 4 ) 3 x x x x x x x x x x x x x x x x 0 . 8 x 0 . 8 ( 0 8 ) < 0 3 0 3 > 1 0 0 ( 2 a ) 2 5 ( 1 e ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) x 7 r ( r 7 ) x 5 r ( r 6 ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e 5 5 5 5 5 5 5 5 5 5 5 5 5 ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 2 2 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 7 r ( r 7 ) / x 5 r ( r 6 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 ( 1 a ) g m a 0 d 3 r 7 1 a 1 0 3 m a 0 1 t 0 . 3 8 x 0 . 3 8 ( 0 d ) < 0 1 5 0 1 5 > 1 0 0 0 0 p f ( 1 0 3 )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 0 ( 2 a ) g m a 0 5 x r 7 2 a 1 0 1 m a 0 1 t g m a 0 5 x r 7 2 a 1 5 1 m a 0 1 t g m a 0 5 x r 7 2 a 2 2 1 m a 0 1 t g m a 0 5 x r 7 2 a 3 3 1 m a 0 1 t g m a 0 5 x r 7 2 a 4 7 1 m a 0 1 t g m a 0 5 x r 7 2 a 6 8 1 m a 0 1 t g m a 0 5 x r 7 2 a 1 0 2 m a 0 1 t 2 5 ( 1 e ) g m a 0 5 x r 7 1 e 1 5 2 m a 1 1 t g m a 0 5 x r 7 1 e 2 2 2 m a 1 1 t g m a 0 5 x r 7 1 e 3 3 2 m a 1 1 t g m a 0 5 x r 7 1 e 4 7 2 m a 1 1 t 1 0 ( 1 a ) g m a 0 5 x r 7 1 a 6 8 2 m a 0 1 t g m a 0 5 x r 7 1 a 1 0 3 m a 0 1 t g m a 0 5 x r 7 1 a 1 5 3 m a 0 1 t g m a 0 5 x r 7 1 a 2 2 3 m a 0 1 t 6 . 3 ( 0 j ) g m a 0 5 x r 6 0 j 1 0 4 m e 1 2 t * 0 . 5 x 0 . 5 ( 0 5 ) < 0 2 0 2 > 1 0 0 p f ( 1 0 1 ) 1 5 0 p f ( 1 5 1 ) 2 2 0 p f ( 2 2 1 ) 3 3 0 p f ( 3 3 1 ) 4 7 0 p f ( 4 7 1 ) 6 8 0 p f ( 6 8 1 ) 1 0 0 0 p f ( 1 0 2 ) 1 5 0 0 p f ( 1 5 2 ) 2 2 0 0 p f ( 2 2 2 ) 3 3 0 0 p f ( 3 3 2 ) 4 7 0 0 p f ( 4 7 2 ) 6 8 0 0 p f ( 6 8 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 1 5 0 0 0 p f ( 1 5 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 0 . 1 0  f ( 1 0 4 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 1 0 0 ( 2 a ) g m a 0 8 5 r 7 2 a 1 5 2 m a 0 1 t g m a 0 8 5 r 7 2 a 2 2 2 m a 0 1 t g m a 0 8 5 r 7 2 a 3 3 2 m a 0 1 t g m a 0 8 5 r 7 2 a 4 7 2 m a 0 1 t g m a 0 8 5 r 7 2 a 6 8 2 m a 0 1 t 2 5 ( 1 e ) g m a 0 8 5 r 7 1 e 1 0 3 m a 1 1 t g m a 0 8 5 r 7 1 e 1 5 3 m a 1 1 t g m a 0 8 5 r 7 1 e 2 2 3 m a 1 1 t 1 0 ( 1 a ) g m a 0 8 5 r 7 1 a 3 3 3 m a 0 1 t g m a 0 8 5 r 7 1 a 4 7 3 m a 0 1 t g m a 0 8 5 r 7 1 a 6 8 3 m a 0 1 t g m a 0 8 5 r 7 1 a 1 0 4 m a 0 1 t 6 . 3 ( 0 j ) g m a 0 8 5 r 6 0 j 4 7 4 m e 1 2 t * 0 . 8 x 0 . 8 ( 0 8 ) < 0 3 0 3 > 1 5 0 0 p f ( 1 5 2 ) 2 2 0 0 p f ( 2 2 2 ) 3 3 0 0 p f ( 3 3 2 ) 4 7 0 0 p f ( 4 7 2 ) 6 8 0 0 p f ( 6 8 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 1 5 0 0 0 p f ( 1 5 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 4 7  f ( 4 7 4 )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m )  2 0 % ( m ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   t r a y . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r d i m e n s i o n   ( t ) t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 g m a 0 d 3 r 7 1 a 1 0 3 m a 0 1 t

 in case non "*" is  added in pns table, please refer to gma series specifications and test methods (1). in case "*" is added in pns table, please refer to gma series specifications and test methods (2). gma series specifications and test methods (1) see the previous pages. within the specified dimensions no defects or abnormalities more than 10,000m  or 500  f (whichever is smaller) within the specified tolerance no defects or abnormalities r7:  y 55 to  w 125 d operating temperature range rated voltage appearance dimensions dielectric strength insulation resistance capacitance 1 2 3 4 5 6 7 using calipers the insulation resistance should be measured with a dc  voltage not exceeding the rated voltage at normal temperature and humidity and within 2 minutes of charging. the capacitance/d.f. should be measured at reference  temperature at the frequency and voltage shown in the table. no failure should be observed when a voltage of 250% of the rated voltage is applied between the both terminations for 1 to 5 seconds, provided the charge/discharge current is less than 50ma. visual inspection the rated voltage is defined as the maximum voltage which may be applied continuously to the capacitor. when ac voltage is superimposed on dc voltage, v p-p or v o-p , whichever is larger, should be maintained within the rated voltage range. reference temperature: 25 d item no. test method r7: w.v.: 25v min.; 0.025 max. r7:  w.v.: 16v/10v; 0.035 max. dissipation factor (d.f.) 8 continued on the following page. mil-std-883 method 2019 mount the capacitor on a gold metallized alumina substrate with au-sn (80/20). apply the force parallel to the substrate. die shear force: 2n min. pull force: 0.03n min. 10 mil-std-883 method 2011 condition d mount the capacitor on a gold metallized alumina substrate with au-sn (80/20) and bond a 25 m m (0.001 inch) gold wire to the capacitor terminal using an ultrasonic ball bond. then, pull wire. mechanical strength bond strength die shear strength r7: w.v.: 25v min.; 0.025 max. r7:  w.v.: 16v/10v; 0.035 max. no defects or abnormalities within the specified tolerance vibration resistance 11 ramp frequency from 10 to 55hz then return to 10hz all within 1 minute. amplitude: 1.5 mm (0.06 inch) max. total excursion. apply this motion for a period of 2 hours in each of 3 mutually perpendicular directions (total 6 hours). appearance capacitance d.f. specifications frequency voltage 1 t 0.1khz 1 t 0.2vrms the capacitance change should be measured after 5min. at each specified temp. stage. # the ranges of capacitance change compared with the reference temperature value over the temperature ranges shown in the table should be within the specified ranges. * * initial measurement for high dielectric constant type perform a heat treatment at 150  w 0/ y 10c for one hour and then let sit for 24 t 2 hours at room temperature. perform the initial measurement. step temperature (c) 1 3 4 2 25 t 2 25 t 2 C55 t 3 125 t 3 r7: within  w /C15% (C55 to  w 125c) capacitance temperature characteristics no bias 9 the capacitor should be set for 24 t 2 hours at room  temperature after one hour heat of treatment at 150 w 0/ y 10 d , then measure for the initial measurement. fix the capacitor to  the supporting jig in the same manner and under the same  conditions as (11) and conduct the five cycles according to the temperatures and time shown in the following table. set it for 24 t 2 hours at room temperature, then measure. step 1234 temp. ( d ) time (min.) min. operating temp.  w 0/ y 3 room temp. max. operating temp.  w 3/ y 0 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 more than 10,000m  or 500  f (whichever is smaller) r7: within  t 7.5% r7: w.v.: 25v min.; 0.025 max. r7:  w.v.: 16v/10v; 0.035 max. temperature cycle 12 appearance i.r. no defects dielectric strength capacitance change d.f. no defects or abnormalities mounting for testing: the capacitors should be mounted on the substrate as shown below using die bonding and wire bonding when  tests no.11 to 15 are performed. gma series specifications and test methods(1) 123 7 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . item no. test method specifications apply the rated voltage for 500 t 12 hours at 40 t 2 d , in 90 to 95% humidity and set it for 24 t 2 hours at room temperature,then measure. the charge/discharge current is less than 50ma. a voltage treatment should be given to the capacitor, in which a dc voltage of 200% the rated voltage is applied for one hour at the maximum operating temperature  t 3 d then it should be set for 24 t 2 hours at room temperature and the initial measurement should be conducted. then apply the above mentioned voltage continuously for 1000 t 12 hours at the same temperature, remove it from the bath, and set it for 24 t 2 hours at room temperature, then measure. the charge/discharge current is less than 50ma. a l u m i n a   s u b s t r a t e g o l d   l a n d a l u m i n a   s u b s t r a t e c a p a c i t o r d i e   b o n d g o l d   w i r e g o l d   l a n d mounting for testing: the capacitors should be mounted on the substrate as shown below using die bonding and wire bonding when  tests no.11 to 15 are performed. set the capacitor for 500 t 12 hours at 40 t 2 d , in 90 to 95% humidity. take it out and set it for 24 t 2 hours at room temperature, then measure. more than 1,000m  or 50  f (whichever is smaller) r7: within  t 12.5% r7: w.v.: 10v min.; 0.05 max. humidity (steady state) 13 appearance i.r. capacitance change d.f. no defects or abnormalities more than 500m  or 25  f (whichever is smaller) r7: within  t 12.5% r7: w.v.: 10v min.; 0.05 max. humidity load 14 appearance i.r. capacitance change d.f. no defects or abnormalities more than 1,000m  or 50  f (whichever is smaller) r7: within  t 12.5% r7: w.v.: 10v min.; 0.05 max. high temperature load 15 appearance i.r. capacitance change d.f. no defects or abnormalities g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s ( 1 ) 1 2 4 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 i n   c a s e   n o n   " * "   i s     a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 1 ) . i n   c a s e   " * "   i s   a d d e d   i n   p n s   t a b l e ,   p l e a s e   r e f e r   t o   g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . t h e   c a p a c i t o r   s h o u l d   b e   s e t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e   a f t e r   o n e   h o u r   h e a t   o f   t r e a t m e n t   a t   1 5 0 + 0 / e 1 0 ? c ,   t h e n   m e a s u r e   f o r   t h e   i n i t i a l   m e a s u r e m e n t .   f i x   t h e   c a p a c i t o r   t o   t h e   s u p p o r t i n g   j i g   i n   t h e   s a m e   m a n n e r   a n d   u n d e r   t h e   s a m e   c o n d i t i o n s   a s   ( 1 1 )   a n d   c o n d u c t   t h e   f i v e   c y c l e s   a c c o r d i n g   t o   t h e t e m p e r a t u r e s   a n d   t i m e   s h o w n   i n   t h e   f o l l o w i n g   t a b l e .   s e t   i t   f o r   4 8  4   h o u r s   a t   r o o m   t e m p e r a t u r e ,   t h e n   m e a s u r e . 1 2 t e m p e r a t u r e s u d d e n   c h a n g e a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s . c a p a c i t a n c e   c h a n g e r 6   :   w i t h i n    7 . 5 % d . f . r 6   :   0 . 1   m a x . i . r . m o r e   t h a n   5 0 ?      f d i e l e c t r i c   s t r e n g t h n o   d e f e c t s r a m p   f r e q u e n c y   f r o m   1 0   t o   5 5 h z   t h e n   r e t u r n   t o   1 0 h z   a l l   w i t h i n   1   m i n u t e .   a m p l i t u d e   :   1 . 5   m m   ( 0 . 0 6   i n c h )   m a x .   t o t a l   e x c u r s i o n .   a p p l y   t h i s   m o t i o n   f o r   a   p e r i o d   o f   2   h o u r s   i n   e a c h   o f   3   m u t u a l l y   p e r p e n d i c u l a r   d i r e c t i o n s   ( t o t a l   6   h o u r s ) . 1 1 v i b r a t i o n   r e s i s t a n c e a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s . c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e . d . f . r 6   :   0 . 1   m a x . m i l - s t d - 8 8 3   m e t h o d   2 0 1 1   c o n d i t i o n   d m o u n t   t h e   c a p a c i t o r   o n   a   g o l d   m e t a l l i z e d   a l u m i n a   s u b s t r a t e   w i t h   a u - s n   ( 8 0 / 2 0 )   a n d   b o n d   a   2 5  m   ( 0 . 0 0 1   i n c h )   g o l d   w i r e   t o   t h e   c a p a c i t o r   t e r m i n a l   u s i n g   a n   u l t r a s o n i c   b a l l   b o n d .   t h e n ,   p u l l   w i r e . 1 0 m e c h a n i c a l s t r e n g t h b o n d s t r e n g t h p u l l   f o r c e   :   0 . 0 3 n   m i n . t h e   c a p a c i t a n c e   c h a n g e   s h o u l d   b e   m e a s u r e d   a f t e r   5 m i n .   a t   e a c h   s p e c i f i e d   t e m p .   s t a g e . t h e   r a n g e s   o f   c a p a c i t a n c e   c h a n g e   c o m p a r e d   w i t h   t h e   r e f e r e n c e   t e m p e r a t u r e   v a l u e   o v e r   t h e   t e m p e r a t u r e   r a n g e s   s h o w n   i n   t h e   t a b l e   s h o u l d   b e   w i t h i n   t h e   s p e c i f i e d   r a n g e s . * * i n i t i a l   m e a s u r e m e n t   f o r   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e p e r f o r m   a   h e a t   t r e a t m e n t   a t   1 5 0   + 0 / e 1 0 ? c   f o r   o n e   h o u r   a n d   t h e n   l e t   s i t   f o r   2 4  2   h o u r s   a t   r o o m   t e m p e r a t u r e . p e r f o r m   t h e   i n i t i a l   m e a s u r e m e n t . 9 c a p a c i t a n c e   t e m p e r a t u r e   c h a r a c t e r i s t i c s n o   b i a s r 6   :   w i t h i n    1 5 %   ( e 5 5 ? c   t o   + 8 5 ? c ) d i e   s h e a r s t r e n g t h d i e   s h e a r   f o r c e   :   2 n   m i n . m i l - s t d - 8 8 3   m e t h o d   2 0 1 9 m o u n t   t h e   c a p a c i t o r   o n   a   g o l d   m e t a l l i z e d   a l u m i n a   s u b s t r a t e   w i t h   a u - s n   ( 8 0 / 2 0 ) .   a p p l y   t h e   f o r c e   p a r a l l e l   t o   t h e   s u b s t r a t e . 8 d i s s i p a t i o n f a c t o r   ( d . f . ) r 6   :   0 . 1   m a x . t h e   c a p a c i t a n c e / d . f .   s h o u l d   b e   m e a s u r e d   a t   r e f e r e n c e   t e m p e r a t u r e   a t   t h e   f r e q u e n c y   a n d   v o l t a g e   s h o w n   i n   t h e   t a b l e . 7 c a p a c i t a n c e w i t h i n   t h e   s p e c i f i e d   t o l e r a n c e . t h e   i n s u l a t i o n   r e s i s t a n c e   s h o u l d   b e   m e a s u r e d   w i t h   a   d c   v o l t a g e   n o t   e x c e e d i n g   t h e   r a t e d   v o l t a g e   a t   n o r m a l   t e m p e r a t u r e   a n d   h u m i d i t y   a n d   w i t h i n   1   m i n u t e s   o f   c h a r g i n g . 6 i n s u l a t i o n   r e s i s t a n c e m o r e   t h a n   5 0 ?      f n o   f a i l u r e   s h o u l d   b e   o b s e r v e d   w h e n   2 5 0 %   o f   t h e   r a t e d   v o l t a g e   i s   a p p l i e d   b e t w e e n   t h e   t e r m i n a t i o n s   f o r   1   t o   5   s e c o n d s ,   p r o v i d - e d   t h e   c h a r g e / d i s c h a r g e   c u r r e n t   i s   l e s s   t h a n   5 0 m a . 5 d i e l e c t r i c   s t r e n g t h n o   d e f e c t s   o r   a b n o r m a l i t i e s . u s i n g   c a l i p e r s . 4 d i m e n s i o n s w i t h i n   t h e   s p e c i f i e d   d i m e n s i o n s . v i s u a l   i n s p e c t i o n . 3 a p p e a r a n c e n o   d e f e c t s   o r   a b n o r m a l i t i e s . t h e   r a t e d   v o l t a g e   i s   d e f i n e d   a s   t h e   m a x i m u m   v o l t a g e   w h i c h   m a y   b e   a p p l i e d   c o n t i n u o u s l y   t o   t h e   c a p a c i t o r . w h e n   a c   v o l t a g e   i s   s u p e r i m p o s e d   o n   d c   v o l t a g e ,   v p - p   o r   v o - p ,   w h i c h e v e r   i s   l a r g e r ,   s h o u l d   b e   m a i n t a i n e d   w i t h i n   t h e   r a t e d   v o l t - a g e   r a n g e . 2 r a t e d   v o l t a g e s e e   t h e   p r e v i o u s   p a g e s . r e f e r e n c e   t e m p e r a t u r e   :   2 5 ? c 1 o p e r a t i n g   t e m p e r a t u r e   r a n g e r 6   :   e 5 5 ? c   t o   8 5 ? c m o u n t i n g   f o r   t e s t i n g   :   t h e   c a p a c i t o r s   s h o u l d   b e   m o u n t e d   o n   t h e   s u b s t r a t e   a s   s h o w n   b e l o w   u s i n g   d i e   b o n d i n g   a n d   w i r e   b o n d i n g   w h e n   t e s t s   n o . 1 1   t o   1 4   a r e   p e r f o r m e d . g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s   ( 2 ) n o . t e s t   m e t h o d s p e c i f i c a t i o n s i t e m s t e p t e m p .   ( ? c ) t i m e   ( m i n . ) 1 m i n .   o p e r a t i n g   t e m p . + 0 / e 3 3 0  3 2 r o o m   t e m p . 2   t o   3 3 m a x .   o p e r a t i n g   t e m p .   + 3 / e 0 3 0  3 4 r o o m   t e m p . 2   t o   3 s t e p t e m p e r a t u r e   ( ? c ) 2 5  2 e 5 5  3 2 5  2 8 5  3 1 2 3 4 c a p a c i t a n c e f r e q u e n c y 1  0 . 1 k h z v o l t a g e 0 . 5  0 . 1 v r m s c v 1 0  f   ( 6 . 3 v m a x . ) g m a   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s ( 2 ) 1 2 5 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 in case non "*" is  added in pns table, please refer to gma series specifications and test methods (1). in case "*" is added in pns table, please refer to gma series specifications and test methods (2). continued from the preceding page. apply 150% of the rated voltage for 1000  12 hours at the  maximum operating temperature   3  c. let sit for 24  2 hours at  room temperature, then measure.  the charge/ discharge current is less than 50ma. ?initial measurement perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature. perform the initial  measurement. ?measurement after test perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature, then measure. 14 durability appearance no defects or abnormalities. capacitance  change r6 : within   12.5% d.f. r6 : 0.2 max. i.r. more than 25   ?f apply the rated voltage for 500  12 hours at 40  2  c, in 90 to  95% humidity and set it for 24  2 hours at room temperature,  then measure.  the charge/discharge current is less than  50ma. ?initial measurement perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature. perform the initial  measurement. ?measurement after test perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature, then measure. 13 high  temperature  high  humidity (steady) appearance no defects or abnormalities. capacitance  change r6 : within   12.5% d.f. r6 : 0.2 max. i.r. more than 12.5   ?f mounting for testing : the capacitors should be mounted on the substrate as shown below using die bonding and wire bonding when  tests no.11 to 14 are performed. gma series specifications and test methods (2) no. test method specifications item alumina substrate gold land alumina substrate capacitor die bond gold wire gold land gma series specifications and test methods(2) 126 7 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 127 8 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors for bonding gmd series n  features 1. small chip size (lxwxt: 0.6x0.3x0.3, 1.0x0.5x0.5mm) 2. available for wire/die bonding due to      gold termination. 3. suitable for optical device for telecommunication,      ic packaging built-in. n  applications 1. optical device for telecommunication 2. ic, ic packaging built-in part number 0.6  0.03 1.0  0.05 0.3  0.03 0.5  0.05 0.3  0.03 0.5  0.05 0.12 to 0.22 0.15 to 0.35 0.16 0.3 gmd033 gmd155 l w t e g min. outer electrode: au l t w e e g dimensions (mm) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c a p a c i t a n c e   t a b l e 1 2 8 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 7 r ( r 7 ) / x 5 r ( r 6 )   c h a r a c t e r i s t i c s 2 5 ( 1 e ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 6 ( 1 c ) 1 0 ( 1 a ) x 7 r ( r 7 ) 5 0 ( 1 h ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 2 5 ( 1 e ) 1 6 ( 1 c ) 3 e x . 3 :   t   d i m e n s i o n   [ m m ] l x w [ m m ] r a t e d   v o l t a g e [ v d c ] c a p a c i t a n c e t c 1 0 0 p f ( 1 0 1 ) 1 2 0 p f ( 1 2 1 ) 1 5 0 p f ( 1 5 1 ) 1 8 0 p f ( 1 8 1 ) 2 2 0 p f ( 2 2 1 ) 2 7 0 p f ( 2 7 1 ) 3 3 0 p f ( 3 3 1 ) 3 9 0 p f ( 3 9 1 ) 4 7 0 p f ( 4 7 1 ) 5 6 0 p f ( 5 6 1 ) 6 8 0 p f ( 6 8 1 ) 8 2 0 p f ( 8 2 1 ) 1 0 0 0 p f ( 1 0 2 ) 1 2 0 0 p f ( 1 2 2 ) 1 5 0 0 p f ( 1 5 2 ) 1 8 0 0 p f ( 1 8 2 ) 2 2 0 0 p f ( 2 2 2 ) 2 7 0 0 p f ( 2 7 2 ) 3 3 0 0 p f ( 3 3 2 ) 3 9 0 0 p f ( 3 9 2 ) 4 7 0 0 p f ( 4 7 2 ) 5 6 0 0 p f ( 5 6 2 ) 6 8 0 0 p f ( 6 8 2 ) 8 2 0 0 p f ( 8 2 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 1 2 0 0 0 p f ( 1 2 3 ) 1 5 0 0 0 p f ( 1 5 3 ) 1 8 0 0 0 p f ( 1 8 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 2 7 0 0 0 p f ( 2 7 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 3 9 0 0 0 p f ( 3 9 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 5 6 0 0 0 p f ( 5 6 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 8 2 0 0 0 p f ( 8 2 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 1 2  f ( 1 2 4 ) 0 . 1 5  f ( 1 5 4 ) 0 . 1 8  f ( 1 8 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 2 7  f ( 2 7 4 ) 0 . 3 3  f ( 3 3 4 ) 0 . 3 9  f ( 3 9 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 ) t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 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 6 . 3 ( 0 j ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 0 ( 1 a ) 6 . 3 ( 0 j ) x 5 r ( r 6 ) 3 3 3 3 5 5 5 5 5 5 5 5 5 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 2 9 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 7 r ( r 7 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 2 5 ( 1 e ) g m d 0 3 3 r 7 1 e 1 0 1 k a 0 1 d g m d 0 3 3 r 7 1 e 1 2 1 k a 0 1 d g m d 0 3 3 r 7 1 e 1 5 1 k a 0 1 d g m d 0 3 3 r 7 1 e 1 8 1 k a 0 1 d g m d 0 3 3 r 7 1 e 2 2 1 k a 0 1 d g m d 0 3 3 r 7 1 e 2 7 1 k a 0 1 d g m d 0 3 3 r 7 1 e 3 3 1 k a 0 1 d g m d 0 3 3 r 7 1 e 3 9 1 k a 0 1 d g m d 0 3 3 r 7 1 e 4 7 1 k a 0 1 d g m d 0 3 3 r 7 1 e 5 6 1 k a 0 1 d g m d 0 3 3 r 7 1 e 6 8 1 k a 0 1 d g m d 0 3 3 r 7 1 e 8 2 1 k a 0 1 d g m d 0 3 3 r 7 1 e 1 0 2 k a 0 1 d g m d 0 3 3 r 7 1 e 1 2 2 k a 0 1 d g m d 0 3 3 r 7 1 e 1 5 2 k a 0 1 d 1 6 ( 1 c ) g m d 0 3 3 r 7 1 c 1 8 2 k a 1 1 d g m d 0 3 3 r 7 1 c 2 2 2 k a 1 1 d g m d 0 3 3 r 7 1 c 2 7 2 k a 1 1 d g m d 0 3 3 r 7 1 c 3 3 2 k a 1 1 d 1 0 ( 1 a ) g m d 0 3 3 r 7 1 a 3 9 2 k a 0 1 d g m d 0 3 3 r 7 1 a 4 7 2 k a 0 1 d g m d 0 3 3 r 7 1 a 5 6 2 k a 0 1 d g m d 0 3 3 r 7 1 a 6 8 2 k a 0 1 d g m d 0 3 3 r 7 1 a 8 2 2 k a 0 1 d g m d 0 3 3 r 7 1 a 1 0 3 k a 0 1 d 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 0 0 p f ( 1 0 1 ) 1 2 0 p f ( 1 2 1 ) 1 5 0 p f ( 1 5 1 ) 1 8 0 p f ( 1 8 1 ) 2 2 0 p f ( 2 2 1 ) 2 7 0 p f ( 2 7 1 ) 3 3 0 p f ( 3 3 1 ) 3 9 0 p f ( 3 9 1 ) 4 7 0 p f ( 4 7 1 ) 5 6 0 p f ( 5 6 1 ) 6 8 0 p f ( 6 8 1 ) 8 2 0 p f ( 8 2 1 ) 1 0 0 0 p f ( 1 0 2 ) 1 2 0 0 p f ( 1 2 2 ) 1 5 0 0 p f ( 1 5 2 ) 1 8 0 0 p f ( 1 8 2 ) 2 2 0 0 p f ( 2 2 2 ) 2 7 0 0 p f ( 2 7 2 ) 3 3 0 0 p f ( 3 3 2 ) 3 9 0 0 p f ( 3 9 2 ) 4 7 0 0 p f ( 4 7 2 ) 5 6 0 0 p f ( 5 6 2 ) 6 8 0 0 p f ( 6 8 2 ) 8 2 0 0 p f ( 8 2 2 ) 1 0 0 0 0 p f ( 1 0 3 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 3 0 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 7 r ( r 7 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 5 0 ( 1 h ) g m d 1 5 5 r 7 1 h 2 2 1 k a 0 1 d g m d 1 5 5 r 7 1 h 2 7 1 k a 0 1 d g m d 1 5 5 r 7 1 h 3 3 1 k a 0 1 d g m d 1 5 5 r 7 1 h 3 9 1 k a 0 1 d g m d 1 5 5 r 7 1 h 4 7 1 k a 0 1 d g m d 1 5 5 r 7 1 h 5 6 1 k a 0 1 d g m d 1 5 5 r 7 1 h 6 8 1 k a 0 1 d g m d 1 5 5 r 7 1 h 8 2 1 k a 0 1 d g m d 1 5 5 r 7 1 h 1 0 2 k a 0 1 d g m d 1 5 5 r 7 1 h 1 2 2 k a 0 1 d g m d 1 5 5 r 7 1 h 1 5 2 k a 0 1 d g m d 1 5 5 r 7 1 h 1 8 2 k a 0 1 d g m d 1 5 5 r 7 1 h 2 2 2 k a 0 1 d g m d 1 5 5 r 7 1 h 2 7 2 k a 0 1 d g m d 1 5 5 r 7 1 h 3 3 2 k a 0 1 d g m d 1 5 5 r 7 1 h 3 9 2 k a 0 1 d g m d 1 5 5 r 7 1 h 4 7 2 k a 0 1 d 2 5 ( 1 e ) g m d 1 5 5 r 7 1 e 5 6 2 k a 0 1 d g m d 1 5 5 r 7 1 e 6 8 2 k a 0 1 d g m d 1 5 5 r 7 1 e 8 2 2 k a 0 1 d g m d 1 5 5 r 7 1 e 1 0 3 k a 0 1 d g m d 1 5 5 r 7 1 e 1 2 3 k a 0 1 d g m d 1 5 5 r 7 1 e 1 5 3 k a 0 1 d g m d 1 5 5 r 7 1 e 1 8 3 k a 0 1 d g m d 1 5 5 r 7 1 e 2 2 3 k a 0 1 d g m d 1 5 5 r 7 1 e 2 7 3 k a 1 1 d g m d 1 5 5 r 7 1 e 3 3 3 k a 1 1 d g m d 1 5 5 r 7 1 e 3 9 3 k a 1 1 d g m d 1 5 5 r 7 1 e 4 7 3 k a 1 1 d 1 6 ( 1 c ) g m d 1 5 5 r 7 1 c 5 6 3 k a 1 1 d g m d 1 5 5 r 7 1 c 6 8 3 k a 1 1 d g m d 1 5 5 r 7 1 c 8 2 3 k a 1 1 d g m d 1 5 5 r 7 1 c 1 0 4 k a 1 1 d 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 2 2 0 p f ( 2 2 1 ) 2 7 0 p f ( 2 7 1 ) 3 3 0 p f ( 3 3 1 ) 3 9 0 p f ( 3 9 1 ) 4 7 0 p f ( 4 7 1 ) 5 6 0 p f ( 5 6 1 ) 6 8 0 p f ( 6 8 1 ) 8 2 0 p f ( 8 2 1 ) 1 0 0 0 p f ( 1 0 2 ) 1 2 0 0 p f ( 1 2 2 ) 1 5 0 0 p f ( 1 5 2 ) 1 8 0 0 p f ( 1 8 2 ) 2 2 0 0 p f ( 2 2 2 ) 2 7 0 0 p f ( 2 7 2 ) 3 3 0 0 p f ( 3 3 2 ) 3 9 0 0 p f ( 3 9 2 ) 4 7 0 0 p f ( 4 7 2 ) 5 6 0 0 p f ( 5 6 2 ) 6 8 0 0 p f ( 6 8 2 ) 8 2 0 0 p f ( 8 2 2 ) 1 0 0 0 0 p f ( 1 0 3 ) 1 2 0 0 0 p f ( 1 2 3 ) 1 5 0 0 0 p f ( 1 5 3 ) 1 8 0 0 0 p f ( 1 8 3 ) 2 2 0 0 0 p f ( 2 2 3 ) 2 7 0 0 0 p f ( 2 7 3 ) 3 3 0 0 0 p f ( 3 3 3 ) 3 9 0 0 0 p f ( 3 9 3 ) 4 7 0 0 0 p f ( 4 7 3 ) 5 6 0 0 0 p f ( 5 6 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 8 2 0 0 0 p f ( 8 2 3 ) 0 . 1 0  f ( 1 0 4 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18 p a c k a g i n g   c o d e   i n   p a r t   n u m b e r   i s   a   c o d e   s h o w s   s t d   1 8 0 m m   r e e l   t a p i n g . q p r o d u c t   i d w s e r i e s e d i m e n s i o n   ( l x w ) r d i m e n s i o n   ( t ) t t e m p e r a t u r e   c h a r a c t e r i s t i c s y r a t e d   v o l t a g e u c a p a c i t a n c e i c a p a c i t a n c e   t o l e r a n c e o i n d i v i d u a l   s p e c i f i c a t i o n   c o d e ! 0 p a c k a g i n g ( p a r t   n u m b e r ) w q e r t y u i o ! 0 g m d 1 5 5 r 7 1 h 2 2 1 k a 0 1 d

 1 3 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   x 5 r ( r 6 )   c h a r a c t e r i s t i c s t h e   p a r t   n u m b e r   c o d e   i s   s h o w n   i n     (   )   a n d   u n i t   i s   s h o w n   i n   [   ] .             <   > :   e i a   [ i n c h ]   c o d e * :   p l e a s e   r e f e r   t o   g m d   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d ( 2 ) . l x w   [ m m ] r a t e d   v o l t .   [ v d c ] c a p a c i t a n c e t o l e r a n c e p a r t   n u m b e r 6 . 3 ( 0 j ) g m d 0 3 3 r 6 0 j 5 6 3 k e 1 1 d * g m d 0 3 3 r 6 0 j 6 8 3 k e 1 1 d * g m d 0 3 3 r 6 0 j 8 2 3 k e 1 1 d * g m d 0 3 3 r 6 0 j 1 0 4 k e 1 1 d * 1 0 ( 1 a ) g m d 1 5 5 r 6 1 a 1 2 4 k e 1 2 d * g m d 1 5 5 r 6 1 a 1 5 4 k e 1 2 d * g m d 1 5 5 r 6 1 a 1 8 4 k e 1 2 d * g m d 1 5 5 r 6 1 a 2 2 4 k e 1 2 d * g m d 1 5 5 r 6 1 a 2 7 4 k e 1 1 d * g m d 1 5 5 r 6 1 a 3 3 4 k e 1 1 d * g m d 1 5 5 r 6 1 a 3 9 4 k e 1 1 d * g m d 1 5 5 r 6 1 a 4 7 4 k e 1 1 d * 6 . 3 ( 0 j ) g m d 1 5 5 r 6 0 j 1 0 5 k e 1 1 d * 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 5 6 0 0 0 p f ( 5 6 3 ) 6 8 0 0 0 p f ( 6 8 3 ) 8 2 0 0 0 p f ( 8 2 3 ) 0 . 1 0  f ( 1 0 4 ) 0 . 1 2  f ( 1 2 4 ) 0 . 1 5  f ( 1 5 4 ) 0 . 1 8  f ( 1 8 4 ) 0 . 2 2  f ( 2 2 4 ) 0 . 2 7  f ( 2 7 4 ) 0 . 3 3  f ( 3 3 4 ) 0 . 3 9  f ( 3 9 4 ) 0 . 4 7  f ( 4 7 4 ) 1 . 0  f ( 1 0 5 )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k )  1 0 % ( k ) ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 in case non "*" is  added in pns table, please refer to gmd series specifications and test methods (1). in case "*" is added in pns table, please refer to gmd series specifications and test methods (2). continued from the preceding page. apply 150%* 2  of the rated voltage for 1000  12 hours at the  maximum operating temperature   3  c. let sit for 24  2 hours at  room temperature, then measure.  the charge/ discharge current is less than 50ma. *2 gmd155 r6 1a 274 to 474 are applied to 120%. ?initial measurement perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature. perform the initial  measurement. ?measurement after test perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature, then measure. 14 durability appearance no defects or abnormalities. capacitance  change r6 : within   12.5% d.f. r6 : 0.2 max. i.r. more than 25   ?f apply the rated voltage for 500  12 hours at 40  2  c, in 90 to  95% humidity and set it for 24  2 hours at room temperature,  then measure.  the charge/discharge current is less than  50ma. ?initial measurement perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature. perform the initial  measurement. ?measurement after test perform a heat treatment at 150+0/?0  c for one hour and then  let sit for 24  2 hours at room temperature, then measure. 13 high  temperature  high  humidity (steady) appearance no defects or abnormalities. capacitance  change r6 : within   12.5% d.f. r6 : 0.2 max. i.r. more than 12.5   ?f mounting for testing : the capacitors should be mounted on the substrate as shown below using die bonding. when tests no.11 to  14 are performed. gmd series specifications and test methods (2) no. test method specifications item alumina substrate gold land alumina substrate capacitor die bond gold wire gold wire gold land gmd series specifications and test methods (2) 135 8 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 ( 3 )   d i m e n s i o n s   o f   e m b o s s e d   t a p e 8 m m   w i d t h   4 m m   p i t c h   t a p e 1 2 m m   w i d t h   8 m m   p i t c h   t a p e a p a r t   n u m b e r b g r m 2 1 ( t u 1 . 0 m m ) l l l 2 1 l l a 2 1 ,   l l m 2 1 g r m 3 1 ( t u 1 . 1 5 m m ) l l l 3 1 l l a 3 1 ,   l l m 3 1 g n m 3 1 ( t u 1 . 0 m m ) g r m 3 2 ,   e r b 3 2 ( t u 1 . 0 m m ) 1 . 4 5  0 . 2 2 . 8  0 . 2 1 . 9  0 . 2 2 . 2 5  0 . 2 3 . 5  0 . 2 l l l 1 8 ,   l l a 1 8 1 . 0 5  0 . 1 1 . 8 5  0 . 1 e r b 2 1 1 . 5 5  0 . 2 2 . 3  0 . 2 3 . 5  0 . 2 a * p a r t   n u m b e r b * g r m 4 3 g r m 5 5 3 . 6 4 . 9 5 . 2 6 . 1 * n o m i n a l   v a l u e ( i n   m m ) 4 . 0  0 . 1 4 . 0  0 . 1 1 . 7 5  0 . 1 8 . 0  0 . 3 d i r e c t i o n   o f   f e e d a b 2 . 0  0 . 1 0 . 2  0 . 1   ( l l p ) 0 . 2 5  0 . 1   ( t v 2 . 0 m m ) 0 . 3  0 . 1   ( t = 2 . 5 m m ) 2 . 5   m a x . ? 1 . 5 + 0 . 1 - 0 3 . 5  0 . 0 5 ( 3 . 0   m a x .   f o r   t = 1 . 8 / 2 . 0 m m ) ( 3 . 7   m a x .   f o r   t u 2 . 5 m m ) 8 . 0  0 . 1 4 . 0  0 . 1 1 . 7 5  0 . 1 1 2 . 0  0 . 3 d i r e c t i o n   o f   f e e d 5 . 5  0 . 1 2 . 0  0 . 1 0 . 3  0 . 1 2 . 5   m a x . f o r   g r m 4 3 / 5 5 ( 3 . 7   m a x .   f o r   t = 2 . 5 m m ) ( 4 . 7   m a x .   f o r   t u 3 . 0 m m ) ? 1 . 5 + 0 . 1 - 0 a b ( 4 )   t a p i n g   m e t h o d q   t a p e s   f o r   c a p a c i t o r s   a r e   w o u n d   c l o c k w i s e .   t h e   s p r o c k e t   h o l e s   a r e   t o   t h e   r i g h t   a s   t h e   t a p e   i s   p u l l e d   t o w a r d   t h e   u s e r . w   p a r t   o f   t h e   l e a d e r   a n d   p a r t   o f   t h e   e m p t y   t a p e   s h o u l d   b e   a t t a c h e d   t o   t h e   e n d   o f   t h e   t a p e   a s   f o l l o w s . e   t h e   t o p   t a p e   a n d   b a s e   t a p e   a r e   n o t   a t t a c h e d   a t   t h e   e n d   o f   t h e   t a p e   f o r   a   m i n i m u m   o f   5   p i t c h e s . r   m i s s i n g   c a p a c i t o r s   n u m b e r   w i t h i n   0 . 1 %   o f   t h e   n u m b e r   p e r   r e e l   o r   1   p c ,   w h i c h e v e r   i s   g r e a t e r ,   a n d   a r e   n o t   c o n t i n u o u s . t   t h e   t o p   t a p e   a n d   b o t t o m   t a p e   s h o u l d   n o t   p r o t r u d e   b e y o n d   t h e   e d g e s   o f   t h e   t a p e   a n d   s h o u l d   n o t   c o v e r   s p r o c k e t   h o l e s . y   c u m u l a t i v e   t o l e r a n c e   o f   s p r o c k e t   h o l e s ,   1 0   p i t c h e s :    0 . 3 m m . u   p e e l i n g   o f f   f o r c e :   0 . 1   t o   0 . 6 n *   i n   t h e   d i r e c t i o n   s h o w n   b e l o w . 1 6 5   t o   1 8 0 ? b a s e   t a p e t o p   t a p e d i r e c t i o n   o f   f e e d 1 6 0   m i n . 1 9 0   m i n . 2 1 0   m i n . ( t o p   t a p e   a l o n e ) ( i n   m m ) v a c a n t   s e c t i o n c h i p - m o u n t i n g   u n i t v a c a n t   s e c t i o n l e a d e r   u n i t c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 4 m m   w i d t h   1 m m   p i t c h   t a p e a * p a r t   n u m b e r b * g r m 0 2 0 . 2 3 0 . 4 3 * n o m i n a l   v a l u e * g r m 0 3   i s   a l s o   a v a i l a b l e   b y   4 m m   w i d t h   1 m m   p i t c h   t a p e . * g r m 0 2 g r m 0 3 g j m 0 3 g m d 0 3 } :   0 . 0 5   t o   0 . 5 n 2 . 0  0 . 0 4  0 . 8  0 . 0 4 1 . 0  0 . 0 2 1 . 0  0 . 0 2 4 . 0  0 . 0 5 1 . 8  0 . 0 2 0 . 9  0 . 0 5 0 . 1 5   t o   0 . 4 a b 0 . 5   m a x . p a c k a g e 1 3 8 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 ! c a u t i o n 1 .   t h e   p e r f o r m a n c e   o f   c h i p   m o n o l i t h i c   c e r a m i c   c a p a c i t o r s   m a y   b e   a f f e c t e d   b y   t h e   s t o r a g e   c o n d i t i o n s . 1 - 1 .   s t o r e   c a p a c i t o r s   i n   t h e   f o l l o w i n g   c o n d i t i o n s :   t e m p e r a t u r e   o f   + 5 ? c   t o   + 4 0 ? c   a n d   a   r e l a t i v e   h u m i d i t y   o f   2 0 %   t o   7 0 % . ( 1 )   s u n l i g h t ,   d u s t ,   r a p i d   t e m p e r a t u r e   c h a n g e s ,   c o r r o s i v e   g a s   a t m o s p h e r e   o r   h i g h   t e m p e r a t u r e   a n d   h u m i d i t y   c o n d i t i o n s   d u r i n g   s t o r a g e   m a y   a f f e c t   t h e   s o l d e r a b i l i t y   a n d   t h e   p a c k a g i n g   p e r f o r m a n c e .   p l e a s e   u s e   p r o d u c t   w i t h i n   s i x   m o n t h s   o f   r e c e i p t .       ( 2 )   p l e a s e   c o n f i r m   s o l d e r a b i l i t y   b e f o r e   u s i n g   a f t e r   s i x   m o n t h s .   s t o r e   t h e   c a p a c i t o r s   w i t h o u t   o p e n i n g   t h e   o r i g i n a l   b a g .   e v e n   i f   t h e   s t o r a g e   p e r i o d   i s   s h o r t ,   d o   n o t   e x c e e d   t h e   s p e c i f i e d   a t m o s p h e r i c   c o n d i t i o n s . 1 - 2 .   c o r r o s i v e   g a s   c a n   r e a c t   w i t h   t h e   t e r m i n a t i o n   ( e x t e r n a l )   e l e c t r o d e s   o r   l e a d   w i r e s   o f   c a p a c i t o r s ,   a n d   r e s u l t   i n   p o o r   s o l d e r a b i l i t y .   d o   n o t   s t o r e   t h e   c a p a c i t o r s   i n   a n   a t m o s p h e r e   c o n s i s t i n g   o f   c o r r o s i v e   g a s   ( e . g . ,   h y d r o g e n   s u l f i d e ,   s u l f u r   d i o x i d e ,   c h l o r i n e ,   a m m o n i a   g a s ,   e t c . ) .   1 - 3 .   d u e   t o   m o i s t u r e   c o n d e n s a t i o n   c a u s e d   b y   r a p i d   h u m i d i t y   c h a n g e s ,   o r   t h e   p h o t o c h e m i c a l   c h a n g e   c a u s e d   b y   d i r e c t   s u n l i g h t   o n   t h e   t e r m i n a l   e l e c t r o d e s   a n d / o r   t h e   r e s i n / e p o x y   c o a t i n g s ,   t h e   s o l d e r a b i l i t y   a n d   e l e c t r i c a l   p e r f o r m a n c e   m a y   d e t e r i o r a t e .   d o   n o t   s t o r e   c a p a c i t o r s   u n d e r   d i r e c t   s u n l i g h t   o r   i n   h i g h   h u m i d i t y   c o n d i t i o n s . n   s t o r a g e   a n d   o p e r a t i o n   c o n d i t i o n ! c a u t i o n 1 4 0 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n n   r a t i n g 1 .   t e m p e r a t u r e   d e p e n d e n t   c h a r a c t e r i s t i c s 2 .   m e a s u r e m e n t   o f   c a p a c i t a n c e 1 .   t h e   e l e c t r i c a l   c h a r a c t e r i s t i c s   o f   t h e   c a p a c i t o r   c a n   c h a n g e   w i t h   t e m p e r a t u r e . 1 - 1 .   f o r   c a p a c i t o r s   h a v i n g   l a r g e r   t e m p e r a t u r e   d e p e n d e n c y ,   t h e   c a p a c i t a n c e   m a y   c h a n g e   w i t h   t e m p e r a t u r e   c h a n g e s . t h e   f o l l o w i n g   a c t i o n s   a r e   r e c o m m e n d e d   i n   o r d e r   t o   i n s u r e   s u i t a b l e   c a p a c i t a n c e   v a l u e s . ( 1 )   s e l e c t   a   s u i t a b l e   c a p a c i t a n c e   f o r   t h e   o p e r a t i n g   t e m p e r a t u r e   r a n g e . ( 2 )   t h e   c a p a c i t a n c e   m a y   c h a n g e   w i t h i n   t h e   r a t e d   t e m p e r a t u r e . w h e n   y o u   u s e   a   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r s   i n   a   c i r c u i t   t h a t   n e e d s   a   t i g h t   ( n a r r o w )   c a p a c i t a n c e   t o l e r a n c e .   e x a m p l e :   a   t i m e   c o n s t a n t   c i r c u i t . ,   p l e a s e   c a r e f u l l y   c o n s i d e r   t h e   c h a r a c t e r i s t i c s   o f   t h e s e   c a p a c i t o r s ,   s u c h   a s   t h e i r   a g i n g ,   v o l t a g e ,   a n d   t e m p e r a t u r e   c h a r a c t e r i s t i c s .   a n d   c h e c k   c a p a c i t o r s   u s i n g   y o u r   a c t u a l   a p p l i a n c e s   a t   t h e   i n t e n d e d   e n v i r o n m e n t   a n d   o p e r a t i n g   c o n d i t i o n s . 1 .   m e a s u r e   c a p a c i t a n c e   w i t h   t h e   v o l t a g e   a n d   t h e   f r e q u e n c y   s p e c i f i e d   i n   t h e   p r o d u c t   s p e c i f i c a t i o n s . 1 - 1 .   t h e   o u t p u t   v o l t a g e   o f   t h e   m e a s u r i n g   e q u i p m e n t   m a y   d e c r e a s e   w h e n     c a p a c i t a n c e   i s   h i g h   o c c a s i o n a l l y . p l e a s e   c o n f i r m   w h e t h e r   a   p r e s c r i b e d   m e a s u r e d   v o l t a g e   i s   i m p r e s s e d   t o   t h e   c a p a c i t o r . 1 - 2 .   t h e   c a p a c i t a n c e   v a l u e s   o f   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r s   c h a n g e   d e p e n d i n g   o n   t h e   a c   v o l t a g e   a p p l i e d .   p l e a s e   c o n s i d e r   t h e   a c   v o l t a g e   c h a r a c t e r i s t i c s   w h e n   s e l e c t i n g   a   c a p a c i t o r   t o   b e   u s e d   i n   a   a c   c i r c u i t . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . - 2 0 - 1 5 - 1 0 - 5 0 5 1 0 1 5 2 0 - 7 5 - 5 0 - 2 5 0 2 5 5 0 7 5 1 0 0 c a p a c i t a n c e   c h a n g e   ( % ) t e m p e r a t u r e   ( ? c ) t y p i c a l   t e m p e r a t u r e   c h a r a c t e r i s t i c s   c h a r .   r 6 ( x 5 r ) c a p a c i t a n c e   c h a n g e   ( % ) t e m p e r a t u r e   ( ? c ) t y p i c a l   t e m p e r a t u r e   c h a r a c t e r i s t i c s   c h a r .   f 5 ( y 5 v ) t y p i c a l   t e m p e r a t u r e   c h a r a c t e r i s t i c s   c h a r .   r 7 ( x 7 r ) - 2 0 - 1 5 - 1 0 - 5 0 5 1 0 1 5 2 0 - 7 5 - 5 0 - 2 5 0 2 5 5 0 7 5 1 0 0 1 2 5 1 5 0 c a p a c i t a n c e   c h a n g e   ( % ) t e m p e r a t u r e   ( ? c ) - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 2 0 4 0 - 5 0 - 2 5 0 2 5 5 0 7 5 1 0 0 ! c a u t i o n 1 4 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n 3 .   a p p l i e d   v o l t a g e 4 .   a p p l i e d   v o l t a g e   a n d   s e l f - h e a t i n g   t e m p e r a t u r e 1 .   d o   n o t   a p p l y   a   v o l t a g e   t o   t h e   c a p a c i t o r   t h a t   e x c e e d s   t h e   r a t e d   v o l t a g e   a s   c a l l e d - o u t   i n   t h e   s p e c i f i c a t i o n s . 1 - 1 .   a p p l i e d   v o l t a g e   b e t w e e n   t h e   t e r m i n a l s   o f   a   c a p a c i t o r   s h a l l   b e   l e s s   t h a n   o r   e q u a l   t o   t h e   r a t e d   v o l t a g e . ( 1 )   w h e n   a c   v o l t a g e   i s   s u p e r i m p o s e d   o n   d c   v o l t a g e ,   t h e   z e r o - t o - p e a k   v o l t a g e   s h a l l   n o t   e x c e e d   t h e   r a t e d   d c   v o l t a g e . w h e n   a c   v o l t a g e   o r   p u l s e   v o l t a g e   i s   a p p l i e d ,   t h e   p e a k - t o - p e a k   v o l t a g e   s h a l l   n o t   e x c e e d   t h e   r a t e d   d c   v o l t a g e . ( 2 )   a b n o r m a l   v o l t a g e s   ( s u r g e   v o l t a g e ,   s t a t i c   e l e c t r i c i t y ,   p u l s e   v o l t a g e ,   e t c . )   s h a l l   n o t   e x c e e d   t h e   r a t e d   d c   v o l t a g e . 1 .   w h e n   t h e   c a p a c i t o r   i s   u s e d   i n   a   h i g h - f r e q u e n c y   v o l t a g e ,   p u l s e   v o l t a g e ,   a p p l i c a t i o n ,   b e   s u r e   t o   t a k e   i n t o   a c c o u n t   s e l f - h e a t i n g   m a y   b e   c a u s e d   b y   r e s i s t a n t   f a c t o r s   o f   t h e   c a p a c i t o r . 1 - 1 .   t h e   l o a d   s h o u l d   b e   c o n t a i n e d   t o   t h e   l e v e l   s u c h   t h a t   w h e n   m e a s u r i n g   a t   a t o m o s p h e r i c   t e m p e r a t u r e   o f   2 5 ? c ,   t h e   p r o d u c t ' s   s e l f - h e a t i n g   r e m a i n s   b e l o w   2 0 ? c   a n d   s u r f a c e   t e m p e r a t u r e   o f   t h e   c a p a c i t o r   i n   t h e   a c t u a l   c i r c u i t   r e m a i n s   w i y h i n   t h e   m a x i m u m   o p e r a t i n g   t e m p e r a t u r e . 1 - 2 .   i n f l u e n c e   o f   o v e r v o l t a g e o v e r v o l t a g e   t h a t   i s   a p p l i e d   t o   t h e   c a p a c i t o r   m a y   r e s u l t   i n   a n   e l e c t r i c a l   s h o r t   c i r c u i t   c a u s e d   b y   t h e   b r e a k d o w n   o f   t h e   i n t e r n a l   d i e l e c t r i c   l a y e r s   . t h e   t i m e   d u r a t i o n   u n t i l   b r e a k d o w n   d e p e n d s   o n   t h e   a p p l i e d   v o l t a g e   a n d   t h e   a m b i e n t   t e m p e r a t u r e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . t y p i c a l   v o l t a g e   a p p l i e d   t o   t h e   d c   c a p a c i t o r ( e :   m a x i m u m   p o s s i b l e   a p p l i e d   v o l t a g e . ) d c   v o l t a g e d c   v o l t a g e + a c a c   v o l t a g e p u l s e   v o l t a g e e 0 e 0 e 0 e 0 ! c a u t i o n 1 4 2 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n 5 .   d c   v o l t a g e   a n d   a c   v o l t a g e   c h a r a c t e r i s t i c 1 .   t h e   c a p a c i t a n c e   v a l u e   o f   a   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r   c h a n g e s   d e p e n d i n g   o n   t h e   d c   v o l t a g e   a p p l i e d . p l e a s e   c o n s i d e r   t h e   d c   v o l t a g e   c h a r a c t e r i s t i c s   w h e n   a   c a p a c i t o r   i s   s e l e c t e d   f o r   u s e   i n   a   d c   c i r c u i t . 1 - 1 .   t h e   c a p a c i t a n c e   o f   c e r a m i c   c a p a c i t o r s   m a y   c h a n g e   s h a r p l y   d e p e n d i n g   o n   t h e   a p p l i e d   v o l t a g e .   ( s e e   f i g u r e ) p l e a s e   c o n f i r m   t h e   f o l l o w i n g   i n   o r d e r   t o   s e c u r e   t h e   c a p a c i t a n c e . ( 1 )   w h e t h e r   t h e   c a p a c i t a n c e   c h a n g e   c a u s e d   b y   t h e   a p p l i e d   v o l t a g e   i s   w i t h i n   t h e   r a n g e   a l l o w e d   o r   n o t .   ( 2 )   i n   t h e   d c   v o l t a g e   c h a r a c t e r i s t i c s ,   t h e   r a t e   o f   c a p a c i t a n c e   c h a n g e   b e c o m e s   l a r g e r   a s   v o l t a g e   i n c r e a s e s .   e v e n   i f   t h e   a p p l i e d   v o l t a g e   i s   b e l o w   t h e   r a t e d   v o l t a g e .   w h e n   a   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r   i s   i n   a   c i r c u i t   t h a t   n e e d s   a   t i g h t   ( n a r r o w )   c a p a c i t a n c e   t o l e r a n c e .   e x a m p l e :   a   t i m e   c o n s t a n t   c i r c u i t . ,   p l e a s e   c a r e f u l l y   c o n s i d e r   t h e   c h a r a c t e r i s t i c s   o f   t h e s e   c a p a c i t o r s ,   s u c h   a s   t h e i r   a g i n g ,   v o l t a g e ,   a n d   t e m p e r a t u r e   c h a r a c t e r i s t i c s .   a n d   c h e c k   c a p a c i t o r s   u s i n g   y o u r   a c t u a l   a p p l i a n c e s   a t   t h e   i n t e n d e d   e n v i r o n m e n t   a n d   o p e r a t i n g   c o n d i t i o n s . 2 .   t h e   c a p a c i t a n c e   v a l u e s   o f   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r s   c h a n g e   d e p e n d i n g   o n   t h e   a c   v o l t a g e   a p p l i e d . p l e a s e   c o n s i d e r   t h e   a c   v o l t a g e   c h a r a c t e r i s t i c s   w h e n   s e l e c t i n g   a   c a p a c i t o r   t o   b e   u s e d   i n   a   a c   c i r c u i t . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . - 6 0 - 5 0 - 4 0 - 3 0 - 2 0 - 1 0 0 1 0 2 0 3 0 0 . 0 0 . 5 1 . 0 1 . 5 2 . 0 2 . 5 a c   v o l t a g e   ( v r . m . s . ) 6 .   c a p a c i t a n c e   a g i n g 1 .   t h e   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r s   h a v e   t h e   c h a r a c t e r i s t i c   i n   w h i c h   t h e   c a p a c i t a n c e   v a l u e   d e c r e a s e s   w i t h     p a s s a g e   o f   t i m e . w h e n   y o u   u s e   a   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r s   i n   a   c i r c u i t   t h a t   n e e d s   a   t i g h t   ( n a r r o w )   c a p a c i t a n c e   t o l e r a n c e .   e x a m p l e :   a   t i m e   c o n s t a n t   c i r c u i t . ,   p l e a s e   c a r e f u l l y   c o n s i d e r   t h e   c h a r a c t e r i s t i c s   o f   t h e s e   c a p a c i t o r s ,   s u c h   a s   t h e i r   a g i n g ,   v o l t a g e ,   a n d   t e m p e r a t u r e   c h a r a c t e r i s t i c s .   a n d   c h e c k   c a p a c i t o r s   u s i n g   y o u r   a c t u a l   a p p l i a n c e s   a t   t h e   i n t e n d e d   e n v i r o n m e n t   a n d   o p e r a t i n g   c o n d i t i o n s . - 1 0 0 - 8 0 - 6 0 - 4 0 - 2 0 0 2 0 0 1 2 3 4 5 6 7 d c   v o l t a g e   ( v d c ) [ d c   v o l t a g e   c h a r a c t e r i s t i c s ] [ a c   v o l t a g e   c h a r a c t e r i s t i c s ] c a p a c i t a n c e   c h a n g e   ( % ) c a p a c i t a n c e   c h a n g e   ( % ) - 4 0 - 3 0 - 2 0 - 1 0 0 1 0 2 0 1 0 1 0 0 1 0 0 0 1 0 0 0 0 5 c r ? t i m e   ( h r ) c a p a c i t o r   c h a n g e   ( % ) ! c a u t i o n 1 4 3 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n 7 .   v i b r a t i o n   a n d   s h o c k 1 .   t h e   c a p a c i t o r s   m e c h a n i c a l   a c t r e s s   ( v i b r a t i o n   a n d   s h o c k )   s h a l l   b e   s p e c i f i e d   f o r   t h e   u s e   e n v i r o n m e n t . p l e a s e   c o n f i r m   t h e   k i n d   o f   v i b r a t i o n   a n d / o r   s h o c k ,   i t s   c o n d i t i o n ,   a n d   a n y   g e n e r a t i o n   o f   r e s o n a n c e . p l e a s e   m o u n t   t h e   c a p a c i t o r   s o   a s   n o t   t o   g e n e r a t e   r e s o n a n c e ,   a n d   d o   n o t   a l l o w   a n y   i m p a c t   o n   t h e   t e r m i n a l s . 2 .   m e c h a n i c a l   s h o c k   d u e   t o   f a l l i n g   m a y   c a u s e   d a m a g e   o r   a   c r a c k   i n   t h e   d i e l e c t r i c   m a t e r i a l   o f   t h e   c a p a c i t o r . d o   n o t   u s e   a   f a l l e n   c a p a c i t o r   b e c a u s e   t h e   q u a l i t y   a n d   r e l i a b i l i t y   m a y   b e   d e t e r i o r a t e d . 3 .   w h e n   p r i n t e d   c i r c u i t   b o a r d s   a r e   p i l e d   u p   o r   h a n d l e d ,   t h e   c o r n e r s   o f   a n o t h e r   p r i n t e d   c i r c u i t   b o a r d   s h o u l d   n o t   b e   a l l o w e d   t o   h i t   t h e   c a p a c i t o r   i n   o r d e r   t o   a v o i d   a   c r a c k   o r   o t h e r   d a m a g e   t o   t h e   c a p a c i t o r . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . f l o o r c r a c k c r a c k m o u n t i n g   p r i n t e d   c i r c u i t   b o a r d ! c a u t i o n 1 4 4 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n n   s o l d e r i n g   a n d   m o u n t i n g 1 .   c o n f i r m   t h e   b e s t   m o u n t i n g   p o s i t i o n   a n d   d i r e c t i o n   t h a t   m i n i m i z e s   t h e   s t r e s s   i m p o s e d   o n   t h e   c a p a c i t o r   d u r i n g   f l e x i n g   o r   b e n d i n g   t h e   p r i n t e d   c i r c u i t   b o a r d . 1 - 1 .   c h o o s e   a   m o u n t i n g   p o s i t i o n   t h a t   m i n i m i z e s   t h e   s t r e s s   i m p o s e d   o n   t h e   c h i p   d u r i n g   f l e x i n g   o r   b e n d i n g   o f   t h e   b o a r d . 1 .   m o u n t i n g   p o s i t i o n l o c a t e   c h i p   h o r i z o n t a l   t o   t h e   d i r e c t i o n   i n   w h i c h   s t r e s s   a c t s . c h i p   a r r a n g e m e n t   w o r s t   a - c - ( b ~ d )   b e s t [ c o m p o n e n t   d i r e c t i o n ] [ c h i p   m o u n t i n g   c l o s e   t o   b o a r d   s e p a r a t i o n   p o i n t ] a b d c p e r f o r a t i o n s l i t 2 .   i n f o r m a t i o n   b e f o r e   m o u n t i n g 1 .   d o   n o t   r e - u s e   c a p a c i t o r s   t h a t   w e r e   r e m o v e d   f r o m   t h e   e q u i p m e n t . 2 .   c o n f i r m   c a p a c i t a n c e   c h a r a c t e r i s t i c s   u n d e r   a c t u a l   a p p l i e d   v o l t a g e . 3 .   c o n f i r m   t h e   m e c h a n i c a l   s t r e s s   u n d e r   a c t u a l   p r o c e s s   a n d   e q u i p m e n t   u s e . 4 .   c o n f i r m   t h e   r a t e d   c a p a c i t a n c e ,   r a t e d   v o l t a g e   a n d   o t h e r   e l e c t r i c a l   c h a r a c t e r i s t i c s   b e f o r e   a s s e m b l y . 5 .   p r i o r   t o   u s e ,   c o n f i r m   t h e   s o l d e r a b i l i t y   f o r   t h e   c a p a c i t o r s   t h a t   w e r e   i n   l o n g - t e r m   s t o r a g e . 6 .   p r i o r   t o   m e a s u r i n g   c a p a c i t a n c e ,   c a r r y   o u t   a   h e a t   t r e a t m e n t   f o r   c a p a c i t o r s   t h a t   w e r e   i n   l o n g - t e r m   s t o r a g e . 7 .   t h e   u s e   o f   s n - z n   b a s e d   s o l d e r   w i l l   d e t e r i o r a t e   t h e   r e l i a b i l i t y   o f   t h e   m l c c . p l e a s e   c o n t a c t   o u r   s a l e s   r e p r e s e n t a t i v e   o r   p r o d u c t   e n g i n e e r s   o n   t h e   u s e   o f   s n - z n   b a s e d   s o l d e r   i n   a d v a n c e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 3 .   m a i n t e n a n c e   o f   t h e   m o u n t i n g   ( p i c k   a n d   p l a c e )   m a c h i n e 1 .   m a k e   s u r e   t h a t   t h e   f o l l o w i n g   e x c e s s i v e   f o r c e s   a r e   n o t   a p p l i e d   t o   t h e   c a p a c i t o r s . 1 - 1 .   i n   m o u n t i n g   t h e   c a p a c i t o r s   o n   t h e   p r i n t e d   c i r c u i t   b o a r d ,   a n y   b e n d i n g   f o r c e   a g a i n s t   t h e m   s h a l l   b e   k e p t   t o   a   m i n i m u m   t o   p r e v e n t   t h e m   f r o m   a n y   b e n d i n g   d a m a g e   o r   c r a c k i n g .   p l e a s e   t a k e   i n t o   a c c o u n t   t h e   f o l l o w i n g   p r e c a u t i o n s   a n d   r e c o m m e n d a t i o n s   f o r   u s e   i n   y o u r   p r o c e s s . ( 1 )   a d j u s t   t h e   l o w e s t   p o s i t i o n   o f   t h e   p i c k u p   n o z z l e   s o   a s   n o t   t o   b e n d   t h e   p r i n t e d   c i r c u i t   b o a r d . ( 2 )   a d j u s t   t h e   n o z z l e   p r e s s u r e   w i t h i n   a   s t a t i c   l o a d   o f   1 n   t o   3 n   d u r i n g   m o u n t i n g . 2 .   d i r t   p a r t i c l e s   a n d   d u s t   a c c u m u l a t e d   b e t w e e n   t h e   s u c t i o n   n o z z l e   a n d   t h e   c y l i n d e r   i n n e r   w a l l   p r e v e n t   t h e   n o z z l e   f r o m   m o v i n g   s m o o t h l y .   t h i s   i m p o s e s   g r e a t e r   f o r c e   u p o n   t h e   c h i p   d u r i n g   m o u n t i n g ,   c a u s i n g   c r a c k e d   c h i p s .   a l s o   t h e   l o c a t i n g   c l a w ,   w h e n   w o r n   o u t ,   i m p o s e s   u n e v e n   f o r c e s   o n   t h e   c h i p   w h e n   p o s i t i o n i n g ,   c a u s i n g   c r a c k e d   c h i p s .   t h e   s u c t i o n   n o z z l e   a n d   t h e   l o c a t i n g   c l a w   m u s t   b e   m a i n t a i n e d ,   c h e c k e d   a n d   r e p l a c e d   p e r i o d i c a l l y . b o a r d   g u i d e [ c o r r e c t ] s u c t i o n   n o z z l e b o a r d s u p p o r t   p i n [ i n c o r r e c t ] d e f l e c t i o n ! c a u t i o n 1 4 5 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n 4 - 1 .   r e f l o w   s o l d e r i n g 1 .   w h e n   s u d d e n   h e a t   i s   a p p l i e d   t o   t h e   c o m p o n e n t s ,   t h e   m e c h a n i c a l   s t r e n g t h   o f   t h e   c o m p o n e n t s   w i l l   d e c r e a s e   b e c a u s e   a   s u d d e n   t e m p e r a t u r e   c h a n g e   c a u s e s   d e f o r m a t i o n   i n s i d e   t h e   c o m p o n e n t s .   i n   o r d e r   t o   p r e v e n t   m e c h a n i c a l   d a m a g e   t o   t h e   c o m p o n e n t s ,   p r e h e a t i n g   i s   r e q u i r e d   f o r   b o t h     t h e   c o m p o n e n t s   a n d   t h e   p c b   b o a r d . p r e h e a t i n g   c o n d i t i o n s   a r e   s h o w n   i n   t a b l e   1 .   i t   i s   r e q u i r e d   t o   k e e p   t h e   t e m p e r a t u r e   d i f f e r e n t i a l   b e t w e e n   t h e   s o l d e r   a n d   t h e   c o m p o n e n t s   s u r f a c e   ( d t )   a s   s m a l l   a s   p o s s i b l e . 2 .   s o l d e r a b i l i t y   o f   t i n   p l a t i n g   t e r m i n a t i o n   c h i p s   m i g h t   b e   d e t e r i o r a t e d   w h e n   a   l o w   t e m p e r a t u r e   s o l d e r i n g   p r o f i l e   w h e r e   t h e   p e a k   s o l d e r   t e m p e r a t u r e   i s   b e l o w   t h e   m e l t i n g   p o i n t   o f   t i n   i s   u s e d .   p l e a s e   c o n f i r m   t h e   s o l d e r a b i l i t y   o f   t i n   p l a t e d   t e r m i n a t i o n   c h i p s   b e f o r e   u s e . 3 .   w h e n   c o m p o n e n t s   a r e   i m m e r s e d   i n   s o l v e n t   a f t e r   m o u n t i n g ,   b e   s u r e   t o   m a i n t a i n   t h e   t e m p e r a t u r e   d i f f e r e n c e   ( d t )   b e t w e e n   t h e   c o m p o n e n t   a n d   t h e   s o l v e n t   w i t h i n   t h e   r a n g e   s h o w n   i n   t h e   t a b l e   1 . g r m 0 2 / 0 3 / 1 5 / 1 8 / 2 1 / 3 1 g j m 0 3 / 1 5 l l l 1 5 / 1 8 / 2 1 / 3 1 e r b 1 8 / 2 1 g q m 1 8 / 2 1 g r m 3 2 / 4 3 / 5 5 l l a 1 8 / 2 1 / 3 1 l l m 2 1 / 3 1 g n m e r b 3 2 ? t v 1 9 0 ? c ? t v 1 3 0 ? c p a r t   n u m b e r t e m p e r a t u r e   d i f f e r e n t i a l t a b l e   1 r e c o m m e n d e d   c o n d i t i o n s [ s t a n d a r d   c o n d i t i o n s   f o r   r e f l o w   s o l d e r i n g ] [ a l l o w a b l e   r e f l o w   s o l d e r i n g   t e m p e r a t u r e   a n d   t i m e ] i n   c a s e   o f   r e p e a t e d   s o l d e r i n g ,   t h e   a c c u m u l a t e d s o l d e r i n g   t i m e   m u s t   b e   w i t h i n   t h e   r a n g e   s h o w n   a b o v e .           s o l d e r i n g   t i m e     ( s e c . ) 2 6 0 2 7 0 2 8 0 2 5 0 2 4 0 2 3 0 2 2 0 0 3 0 6 0 9 0 1 2 0 s o l d e r i n g   t e m p e r a t u r e     ( d ) i n v e r t i n g   t h e   p c b m a k e   s u r e   n o t   t o   i m p o s e   a n y   a b n o r m a l   m e c h a n i c a l   s h o c k s   t o   t h e   p c b . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . p e a k   t e m p e r a t u r e a t m o s p h e r e p b - s n   s o l d e r i n f r a r e d   r e f l o w 2 3 0   t o   2 5 0 ? c a i r v a p o r   r e f l o w 2 3 0   t o   2 4 0 ? c a i r l e a d   f r e e   s o l d e r 2 4 0   t o   2 6 0 ? c a i r   o r   n 2 i n f r a r e d   r e f l o w v a p o r   r e f l o w 6 0 - 1 2 0   s e c o n d s 3 0 - 6 0   s e c o n d s               d t g r a d u a l c o o l i n g s o l d e r i n g p r e h e a t i n g 2 0 0 ? c 1 7 0 ? c 1 5 0 ? c 1 3 0 ? c t i m e t e m p e r a t u r e     ( d ) p e a k   t e m p e r a t u r e   6 0 - 1 2 0   s e c o n d s 2 0   s e c o n d s   m a x . d t g r a d u a l c o o l i n g s o l d e r i n g p r e h e a t i n g 1 7 0 ? c 1 5 0 ? c 1 3 0 ? c t i m e t e m p e r a t u r e     ( d ) p e a k   t e m p e r a t u r e               p b - s n   s o l d e r :   s n - 3 7 p b l e a d   f r e e   s o l d e r :   s n - 3 . 0 a g - 0 . 5 c u 4 .   o p t i m u m   s o l d e r   a m o u n t   f o r   r e f l o w   s o l d e r i n g 4 - 1 .   o v e r l y   t h i c k   a p p l i c a t i o n   o f   s o l d e r   p a s t e   r e s u l t s   i n   a   e x c e s s i v e   s o l d e r   f i l l e t   h e i g h t . t h i s   m a k e s   t h e   c h i p   m o r e   s u s c e p t i b l e   t o   m e c h a n i c a l   a n d   t h e r m a l   s t r e s s   o n   t h e   b o a r d   a n d   m a y   c a u s e   t h e   c h i p s   t o   c r a c k . 4 - 2 .   t o o   l i t t l e   s o l d e r   p a s t e   r e s u l t s   i n   a   l a c k   o f   a d h e s i v e   s t r e n g t h   o n   t h e   o u t e r   e l e c t r o d e ,   w h i c h   m a y   r e s u l t   i n   c h i p s   b r e a k i n g   l o o s e   f r o m   t h e   p c b . 4 - 3 .   m a k e   s u r e   t h e   s o l d e r   h a s   b e e n   a p p l i e d   s m o o t h l y   t o   t h e   e n d   s u r f a c e   t o   a   h e i g h t   o f   0 . 2 m m *   m i n . 0 . 2 m m *   m i n . *   g r m 0 2 / 0 3 :   1 / 3   o f   c h i p   t h i c k n e s s   m i n . i n   s e c t i o n ! c a u t i o n 1 4 6 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n 5 .   o p t i m u m   s o l d e r   a m o u n t   f o r   f l o w   s o l d e r i n g 5 - 1 .   t h e   t o p   o f   t h e   s o l d e r   f i l l e t   s h o u l d   b e   l o w e r   t h a n   t h e   t h i c k n e s s   o f   c o m p o n e n t s .   i f   t h e   s o l d e r   a m o u n t   i s   e x c e s s i v e ,   t h e   r i s k   o f   c r a c k i n g   i s   h i g h e r   d u r i n g   b o a r d   b e n d i n g   o r   a n y   o t h e r   s t r e s s f u l   c o n d i t i o n . g r m 1 8 / 2 1 / 3 1 l l l 2 1 / 3 1 e r b 1 8 / 2 1 g q m 1 8 / 2 1 ? t v 1 5 0 ? c p a r t   n u m b e r t e m p e r a t u r e   d i f f e r e n t i a l t a b l e   2 [ s t a n d a r d   c o n d i t i o n s   f o r   f l o w   s o l d e r i n g ] [ a l l o w a b l e   f l o w   s o l d e r i n g   t e m p e r a t u r e   a n d   t i m e ] i n   c a s e   o f   r e p e a t e d   s o l d e r i n g ,   t h e   a c c u m u l a t e d s o l d e r i n g   t i m e   m u s t   b e   w i t h i n   t h e   r a n g e   s h o w n   a b o v e .           s o l d e r i n g   t i m e     ( s e c . ) 2 6 0 2 7 0 2 8 0 2 5 0 2 4 0 2 3 0 2 2 0 0 1 0 2 0 3 0 4 0 s o l d e r i n g   t e m p e r a t u r e     ( d ) u p   t o   c h i p   t h i c k n e s s a d h e s i v e c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . r e c o m m e n d e d   c o n d i t i o n s s o l d e r i n g   p e a k   t e m p e r a t u r e a t m o s p h e r e p b - s n   s o l d e r 2 4 0   t o   2 5 0 ? c a i r l e a d   f r e e   s o l d e r 2 5 0   t o   2 6 0 ? c p r e h e a t i n g   p e a k   t e m p e r a t u r e 9 0   t o   1 1 0 ? c 1 0 0   t o   1 2 0 ? c n 2 3 0 - 9 0   s e c o n d s 5   s e c o n d s   m a x . d t g r a d u a l c o o l i n g s o l d e r i n g p r e h e a t i n g p r e h e a t i n g p e a k t e m p e r a t u r e   t i m e t e m p e r a t u r e     ( d ) s o l d e r i n g p e a k t e m p e r a t u r e   p b - s n   s o l d e r :   s n - 3 7 p b l e a d   f r e e   s o l d e r :   s n - 3 . 0 a g - 0 . 5 c u 4 - 2 .   f l o w   s o l d e r i n g 1 .   w h e n   s u d d e n   h e a t   i s   a p p l i e d   t o   t h e   c o m p o n e n t s ,   t h e   m e c h a n i c a l   s t r e n g t h   o f   t h e   c o m p o n e n t s   w i l l   d e c r e a s e   b e c a u s e   a   s u d d e n   t e m p e r a t u r e   c h a n g e   c a u s e s   d e f o r m a t i o n   i n s i d e   t h e   c o m p o n e n t s .   i n   o r d e r   t o   p r e v e n t   m e c h a n i c a l   d a m a g e   i n   t h e   c o m p o n e n t s ,   p r e h e a t i n g   s h o u l d   b e   r e q u i r e d   f o r   b o t h   o f   t h e   c o m p o n e n t s   a n d   t h e   p c b   b o a r d . p r e h e a t i n g   c o n d i t i o n s   a r e   s h o w n   i n   t a b l e   2 .   i t   i s   r e q u i r e d   t o   k e e p   t e m p e r a t u r e   d i f f e r e n t i a l   b e t w e e n   t h e   s o l d e r   a n d   t h e   c o m p o n e n t s   s u r f a c e   ( d t )   a s   s m a l l   a s   p o s s i b l e . 2 .   e x c e s s i v e l y   l o n g   s o l d e r i n g   t i m e   o r   h i g h   s o l d e r i n g   t e m p e r a t u r e   c a n   r e s u l t   i n   l e a c h i n g   o f   t h e   o u t e r   e l e c t r o d e s ,   c a u s i n g   p o o r   a d h e s i o n   o r   a   r e d u c t i o n   i n   c a p a c i t a n c e   v a l u e   d u e   t o   l o s s   o f   c o n t a c t   b e t w e e n   e l e c t r o d e s   a n d   e n d   t e r m i n a t i o n . 3 .   w h e n   c o m p o n e n t s   a r e   i m m e r s e d   i n   s o l v e n t   a f t e r   m o u n t i n g ,   b e   s u r e   t o   m a i n t a i n   t h e   t e m p e r a t u r e   d i f f e r e n c e   ( d t )   b e t w e e n   t h e   c o m p o n e n t   a n d   s o l v e n t   w i t h i n   t h e   r a n g e   s h o w n   i n   t h e   t a b l e   2 . 4 .   d o   n o t   a p p l y   f l o w   s o l d e r i n g   t o   c h i p s   n o t   l i s t e d   i n   t a b l e   2 .             i n   s e c t i o n ! c a u t i o n 1 4 7 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n s o l d e r   a m o u n t i n   s e c t i o n 4 - 3 .   c o r r e c t i o n   w i t h   a   s o l d e r i n g   i r o n 1 .   w h e n   s u d d e n   h e a t   i s   a p p l i e d   t o   t h e   c o m p o n e n t s   w h e n   u s i n g   a   s o l d e r i n g   i r o n ,   t h e   m e c h a n i c a l   s t r e n g t h   o f   t h e   c o m p o n e n t s   w i l l   d e c r e a s e   b e c a u s e   t h e   e x t r e m e   t e m p e r a t u r e   c h a n g e   c a n   c a u s e   d e f o r m a t i o n s   i n s i d e   t h e   c o m p o n e n t s .   i n   o r d e r   t o   p r e v e n t   m e c h a n i c a l   d a m a g e   t o   t h e   c o m p o n e n t s ,   p r e h e a t i n g   i s   r e q u i r e d   f o r   b o t h   t h e   c o m p o n e n t s   a n d   t h e   p c b   b o a r d .   p r e h e a t i n g   c o n d i t i o n s ,   ( t h e   " t e m p e r a t u r e   o f   t h e   s o l d e r i n g   i r o n   t i p " ,   " p r e h e a t i n g   t e m p e r a t u r e " ,   " t e m p e r a t u r e   d i f f e r e n t i a l "   b e t w e e n   t h e   i r o n   t i p   a n d   t h e   c o m p o n e n t s   a n d   t h e   p c b ) ,     s h o u l d   b e   w i t h i n   t h e   c o n d i t i o n s   o f   t a b l e   3 .   i t   i s   r e q u i r e d   t o   k e e p   t h e   t e m p e r a t u r e   d i f f e r e n t i a l   b e t w e e n   t h e   s o l d e r i n g   i r o n   a n d   t h e   c o m p o n e n t   s u r f a c e s   ( d t )   a s   s m a l l   a s   p o s s i b l e . 2 .   a f t e r   s o l d e r i n g ,   d o   n o t   a l l o w   t h e   c o m p o n e n t / p c b   t o   r a p i d l y   c o o l   d o w n . 3 .   t h e   o p e r a t i n g   t i m e   f o r   t h e   r e - w o r k i n g   s h o u l d   b e   a s   s h o r t   a s   p o s s i b l e .   w h e n   r e - w o r k i n g   t i m e   i s   t o o   l o n g ,   i t   m a y   c a u s e   s o l d e r   l e a c h i n g ,   a n d   t h a t   w i l l   c a u s e   a   r e d u c t i o n   i n   t h e   a d h e s i v e   s t r e n g t h   o f   t h e   t e r m i n a t i o n s . 4 .   o p t i m u m   s o l d e r   a m o u n t   w h e n   r e - w o r k i n g   w i t h   a   s o l d e r i n g   l r o n 4 - 1 .   i n   c a s e   o f   s i z e s   s m a l l e r   t h a n   0 6 0 3 ,   ( g r m 0 3 / 1 5 / 1 8 ,   g j m 0 3 / 1 5 ,   g q m 1 8 ,   e r b 1 8 ) ,   t h e   t o p   o f   t h e   s o l d e r   f i l l e t   s h o u l d   b e   l o w e r   t h a n   2 / 3 ' s   o f   t h e   t h i c k n e s s   o f   t h e   c o m p o n e n t   o r   0 . 5 m m   w h i c h e v e r   i s   s m a l l e r .   i n   c a s e   o f   0 8 0 5   a n d   l a r g e r   s i z e s ,   ( g r m 2 1 / 3 1 / 3 2 / 4 3 / 5 5 ,   g q m 2 1 ,   e r b 2 1 / 3 2 ) ,   t h e   t o p   o f   t h e   s o l d e r   f i l l e t   s h o u l d   b e   l o w e r   t h a n   2 / 3 ' s   o f   t h e   t h i c k n e s s   o f   t h e   c o m p o n e n t .   i f   t h e   s o l d e r   a m o u n t   i s   e x c e s s i v e ,   t h e   r i s k   o f   c r a c k i n g   i s   h i g h e r   d u r i n g   b o a r d   b e n d i n g   o r   u n d e r   a n y   o t h e r   s t r e s s f u l   c o n d i t i o n . 4 - 2 .   a   s o l d e r i n g   i r o n   w i t h   a   t i p   o f   ? 3 m m   o r   s m a l l e r   s h o u l d   b e   u s e d .   i t   i s   a l s o   n e c e s s a r y   t o   k e e p   t h e   s o l d e r i n g   i r o n   f r o m   t o u c h i n g   t h e   c o m p o n e n t s   d u r i n g   t h e   r e - w o r k . 4 - 3 .   s o l d e r   w i r e   w i t h   ? 0 . 5 m m   o r   s m a l l e r   i s   r e q u i r e d   f o r   s o l d e r i n g . g r m 0 3 / 1 5 / 1 8 / 2 1 / 3 1 g j m 0 3 / 1 5 g q m 1 8 / 2 1 e r b 1 8 / 2 1 g r m 3 2 / 4 3 / 5 5 e r b 3 2 ? t v 1 9 0 ? c ? t v 1 3 0 ? c p a r t   n u m b e r t e m p e r a t u r e d i f f e r e n t i a l ( d t ) t a b l e   3 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 4 - 4 .   l e a d e d   c o m p o n e n t   i n s e r t i o n 1 .   i f   t h e   p c b   i s   f l e x e d   w h e n   l e a d e d   c o m p o n e n t s   ( s u c h   a s   t r a n s f o r m e r s   a n d   i c s )   a r e   b e i n g   m o u n t e d ,   c h i p s   m a y   c r a c k   a n d   s o l d e r   j o i n t s   m a y   b r e a k . b e f o r e   m o u n t i n g   l e a d e d   c o m p o n e n t s ,   s u p p o r t   t h e   p c b   u s i n g   b a c k u p   p i n s   o r   s p e c i a l   j i g s   t o   p r e v e n t   w a r p i n g . 5 .   w a s h i n g e x c e s s i v e   u l t r a s o n i c   o s c i l l a t i o n   d u r i n g   c l e a n i n g   c a n   c a u s e   t h e   p c b s   t o   r e s o n a t e ,   r e s u l t i n g   i n   c r a c k e d   c h i p s   o r   b r o k e n   s o l d e r   j o i n t s .   t a k e   n o t e   n o t   t o   v i b r a t e   p c b s . a i r a i r a t m o s p h e r e 3 5 0 ? c   m a x . 2 8 0 ? c   m a x . t e m p e r a t u r e o f   s o l d e r i n g i r o n   t i p 1 5 0 ? c   m i n . 1 5 0 ? c   m i n . p r e h e a t i n g t e m p e r a t u r e * a p p l i c a b l e   f o r   b o t h   p b - s n   a n d   l e a d   f r e e   s o l d e r .   p b - s n   s o l d e r :   s n - 3 7 p b   l e a d   f r e e   s o l d e r :   s n - 3 . 0 a g - 0 . 5 c u c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . ! c a u t i o n 1 4 8 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n 6 .   e l e c t r i c a l   t e s t   o n   p r i n t e d   c i r c u i t   b o a r d 1 .   c o n f i r m   p o s i t i o n   o f   t h e   s u p p o r t   p i n   o r   s p e c i f i c   j i g ,   w h e n   i n s p e c t i n g   t h e   e l e c t r i c a l   p e r f o r m a n c e   o f   a   c a p a c i t o r   a f t e r   m o u n t i n g   o n   t h e   p r i n t e d   c i r c u i t   b o a r d . 1 - 1 .   a v o i d   b e n d i n g   p r i n t e d   c i r c u i t   b o a r d   b y   t h e   p r e s s u r e   o f   a   t e s t   p i n ,   e t c . t h e   t h r u s t i n g   f o r c e   o f   t h e   t e s t   p r o b e   c a n   f l e x   t h e   p c b ,   r e s u l t i n g   i n   c r a c k e d   c h i p s   o r   o p e n   s o l d e r   j o i n t s . p r o v i d e   s u p p o r t   p i n s   o n   t h e   b a c k   s i d e   o f   t h e   p c b   t o   p r e v e n t   w a r p i n g   o r   f l e x i n g . 1 - 2 .   a v o i d   v i b r a t i o n   o f   t h e   b o a r d   b y   s h o c k   w h e n   a   t e s t   p i n   c o n t a c t s   a   p r i n t e d   c i r c u i t   b o a r d . 7 .   p r i n t e d   c i r c u i t   b o a r d   c r o p p i n g 1 .   a f t e r   m o u n t i n g   a   c a p a c i t o r   o n   a   p r i n t e d   c i r c u i t   b o a r d ,   d o   n o t   a p p l y   a n y   s t r e s s   t o   t h e   c a p a c i t o r   t h a t   i s   c a u s e d   b y   b e n d i n g   o r   t w i s t i n g   t h e   b o a r d . 1 - 1 .   i n   c r o p p i n g   t h e   b o a r d ,   t h e   s t r e s s   a s   s h o w n   r i g h t   m a y   c a u s e   t h e   c a p a c i t o r   t o   c r a c k . t r y   n o t   t o   a p p l y   t h i s   t y p e   o f   s t r e s s   t o   a   c a p a c i t o r .   2 .   c h e c k   o f   t h e   c r o p p i n g   m e t h o d   f o r   t h e     p r i n t e d   c i r c u i t   b o a r d   i n   a d v a n c e . 2 - 1 .   p r i n t e d   c i r c u i t   b o a r d   c r o p p i n g   s h a l l   b e   c a r r i e d   o u t   b y   u s i n g   a   j i g   o r   a n   a p p a r a t u s   t o   p r e v e n t   t h e   m e c h a n i c a l   s t r e s s   w h i c h   c a n   o c c u r   t o   t h e   b o a r d . ( 1 )   e x a m p l e   o f   a   s u i t a b l e   j i g r e c o m m e n d e d   e x a m p l e :   t h e   b o a r d   s h o u l d   b e   p u s h e d   a s   c l o s e   t o   t h e   n e a r   t h e   c r o p p i n g   j i g   a s   p o s s i b l e   a n d   f r o m   t h e   b a c k   s i d e   o f   b o a r d   i n   o r d e r   t o   m i n i m i z e   t h e   c o m p r e s s i v e   s t r e s s   a p p l i e d   t o   c a p a c i t o r . n o t   r e c o m m e n d e d   e x a m p l e *   w h e n   t h e   b o a r d   i s   p u s h e d   a t   a   p o i n t   f a r   f r o m   t h e   c r o p p i n g   j i g   a n d   f r o m   t h e   f r o n t   s i d e   o f   b o a r d     a s   b e l o w ,   t h e   c a p a c i t o r   m a y   f o r m   a   c r a c k   c a u s e d   b y   t h e   t e n s i l e   s t r e s s   a p p l i e d   t o   c a p a c i t o r . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . [ n o t   r e c o m m e n d e d ] [ r e c o m m e n d e d ] p e e l i n g t e s t - p i n s u p p o r t   p i n t e s t - p i n [ b e n d i n g ] [ t w i s t i n g ] [ o u t l i n e   o f   j i g ] l o a d   p o i n t l o a d   p o i n t b o a d   c r o p p i n g   j i g v - g r o o v e p r i n t e d   c i r c u i t   b o a r d c o m p o n e n t s c o m p o n e n t s p r i n t e d   c i r c u i t   b o a r d d i r e c t i o n   o f   l o a d d i r e c t i o n   o f   l o a d p r i n t e d   c i r c u i t   b o a r d n o t   r e c o m m e n d e d r e c o m m e n d e d ! c a u t i o n 1 4 9 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n ( 2 )   e x a m p l e   o f   a   s u i t a b l e   m a c h i n e a n   o u t l i n e   o f   a   p r i n t e d   c i r c u i t   b o a r d   c r o p p i n g   m a c h i n e   i s   s h o w n   a s   f o l l o w s .   a l o n g   t h e   l i n e s   w i t h   t h e   v - g r o o v e s   o n   p r i n t e d   c i r c u i t   b o a r d ,   t h e   t o p   a n d   b o t t o m   b l a d e s   a r e   a l i g n e d   t o   o n e   a n o t h e r   w h e n   c r o p p i n g   t h e   b o a r d . t h e   m i s a l i g n m e n t   o f   t h e   p o s i t i o n   b e t w e e n   t o p   a n d   b o t t o m   b l a d e s   m a y   c a u s e   t h e   c a p a c i t o r   t o   c r a c k . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . v - g r o o v e p r i n t e d   c i r c u i t   b o a r d [ o u t l i n e   o f   m a c h i n e ] [ p r i n c i p l e   o f   o p e r a t i o n ] [ c r o s s - s e c t i o n   d i a g r a m ] t o p   b l a d e t o p   b l a d e b o t t o m   b l a d e b o t t o m   b l a d e t o p   b l a d e b o t t o m   b l a d e t o p   b l a d e b o t t o m   b l a d e t o p   b l a d e b o t t o m   b l a d e t o p   b l a d e p r i n t e d   c i r c u i t   b o a r d v - g r o o v e r e c o m m e n d e d n o t   r e c o m m e n d e d t o p - b o t t o m   m i s a l i g n m e n t l e f t - r i g h t   m i s a l i g n m e n t f r o n t - r e a r   m i s a l i g n m e n t ! c a u t i o n 1 5 0 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! caution 1. under operation of equipment 1-1. do not touch a capacitor directly with bare hands  during operation in order to avoid the danger of a  electric shock. 1-2. do not allow the terminals of a capacitor to come in  contact with any conductive objects (short-circuit). do not expose a capacitor to a conductive liquid,  inducing any acid or alkali solutions. 1-3. confirm the environment in which the equipment will  operation is under the specified conditions. do not use the equipment under the following  environment. (1) being spattered with water or oil. (2) being exposed to direct sunlight. (3) being exposed to ozone, ultraviolet rays or  radiation. (4) being exposed to toxic gas (e.g., hydrogen sulfide,  sulfur dioxide, chlorine, ammonia gas, etc.) (5) any vibrations or mechanical shocks exceeding  the specified limits. (6) moisture condensing environments. 1-4. use damp proof countermeasures if using under any  conditions that can cause condensation. 2. others 2-1. in an emergency (1) if the equipment should generate smoke, fire or  smell, immediately turn off or unplug the  equipment. if the equipment is not turned off or unplugged,  the hazards may be worsened by supplying  continuous power. (2) in this type of situation, do not allow face and  hands to come in contact with the capacitor or  burns may be caused by the capacitors high  temperature. 2-2. disposal of waste when capacitors are disposed, they must be burned  or buried by the industrial waste vender with the  appropriate licenses. 2-3. circuit design grm, gcm, gma/d, lll/a/m, erb, gqm, gjm,  gnm series capacitors in this catalog are not safety  certified products. 2-4. remarks failure to follow the cautions may result, worst case,   in a short circuit and smoking when the product is  used. the above notices are for standard applications and  conditions. contact us when the products are used in  special mounting conditions. select optimum conditions for operation as they  determine the reliability of the product after assembly. the data herein are given in typical values, not  guaranteed ratings.  n  others ! caution 151 8 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 n o t i c e 1 .   o p e r a t i n g   t e m p e r a t u r e 1 .   t h e   o p e r a t i n g   t e m p e r a t u r e   l i m i t   d e p e n d s   o n   t h e   c a p a c i t o r . 1 - 1 .   d o   n o t   a p p l y   t e m p e r a t u r e s   e x c e e d i n g   t h e   u p p e r   o p e r a t i n g   t e m p e r a t u r e . i t   i s   n e c e s s a r y   t o   s e l e c t   a   c a p a c i t o r   w i t h   a   s u i t a b l e   r a t e d   t e m p e r a t u r e   w h i c h   w i l l   c o v e r   t h e   o p e r a t i n g   t e m p e r a t u r e   r a n g e . a l s o   i t   i s   n e c e s s a r y   t o   c o n s i d e r   t h e   t e m p e r a t u r e   d i s t r i b u t i o n   i n   e q u i p m e n t   a n d   t h e   s e a s o n a l   t e m p e r a t u r e   v a r i a b l e   f a c t o r . 1 - 2 .   c o n s i d e r   t h e   s e l f - h e a t i n g   o f   t h e   c a p a c i t o r t h e   s u r f a c e   t e m p e r a t u r e   o f   t h e   c a p a c i t o r   s h a l l   b e   t h e   u p p e r   o p e r a t i n g   t e m p e r a t u r e   o r   l e s s   w h e n   i n c l u d i n g   t h e   s e l f - h e a t i n g   f a c t o r s . 2 .   a t m o s p h e r e   s u r r o u n d i n g s   ( g a s e o u s   a n d   l i q u i d ) 1 .   r e s t r i c t i o n   o n   t h e   o p e r a t i n g   e n v i r o n m e n t   o f   c a p a c i t o r s . 1 - 1 .   t h e   c a p a c i t o r ,   w h e n   u s e d   i n   t h e   a b o v e ,   u n s u i t a b l e ,   o p e r a t i n g   e n v i r o n m e n t s   m a y   d e t e r i o r a t e   d u e   t o     t h e   c o r r o s i o n   o f   t h e   t e r m i n a t i o n s   a n d   t h e   p e n e t r a t i o n   o f   m o i s t u r e   i n t o   t h e   c a p a c i t o r . 1 - 2 .   t h e   s a m e   p h e n o m e n o n   a s   t h e   a b o v e   m a y   o c c u r   w h e n   t h e   e l e c t r o d e s   o r   t e r m i n a l s   o f   t h e   c a p a c i t o r   a r e   s u b j e c t   t o   m o i s t u r e   c o n d e n s a t i o n . 1 - 3 .   t h e   d e t e r i o r a t i o n   o f   c h a r a c t e r i s t i c s   a n d   i n s u l a t i o n   r e s i s t a n c e   d u e   t o   t h e   o x i d i z a t i o n   o r   c o r r o s i o n   o f   t e r m i n a l   e l e c t r o d e s   m a y   r e s u l t   i n   b r e a k d o w n   w h e n   t h e   c a p a c i t o r   i s   e x p o s e d   t o   c o r r o s i v e   o r   v o l a t i l e   g a s e s   o r   s o l v e n t s   f o r   l o n g   p e r i o d s   o f   t i m e . 3 .   p i e z o - e l e c t r i c   p h e n o m e n o n 1 .   w h e n   u s i n g   h i g h   d i e l e c t r i c   c o n s t a n t   t y p e   c a p a c i t o r s   i n   a c   o r   p u l s e   c i r c u i t s ,   t h e   c a p a c i t o r   i t s e l f   v i b r a t e s   a t   s p e c i f i c   f r e q u e n c i e s   a n d   n o i s e   m a y   b e   g e n e r a t e d . m o r e o v e r ,   w h e n   t h e   m e c h a n i c a l   v i b r a t i o n   o r   s h o c k   i s   a d d e d   t o   c a p a c i t o r ,   n o i s e   m a y   o c c u r . n   r a t i n g n o t i c e 1 5 2 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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 n o t i c e 1 .   a   c r a c k   m a y   b e   c a u s e d   i n   t h e   c a p a c i t o r   d u e   t o   t h e   s t r e s s   o f   t h e   t h e r m a l   c o n t r a c t i o n   o f   t h e   r e s i n   d u r i n g   c u r i n g   p r o c e s s . t h e   s t r e s s   i s   a f f e c t e d   b y   t h e   a m o u n t   o f   r e s i n   a n d   c u r i n g   c o n t r a c t i o n . s e l e c t   a   r e s i n   w i t h   s m a l l   c u r i n g   c o n t r a c t i o n . t h e   d i f f e r e n c e   i n   t h e   t h e r m a l   e x p a n s i o n   c o e f f i c i e n t   b e t w e e n   a   c o a t i n g   r e s i n   o r   a   m o l d i n g   r e s i n   a n d   c a p a c i t o r   m a y   c a u s e   t h e   d e s t r u c t i o n   a n d   d e t e r i o r a t i o n   o f   t h e   c a p a c i t o r   s u c h   a s   a   c r a c k   o r   p e e l i n g ,   a n d   l e a d   t o   t h e   d e t e r i o r a t i o n   o f   i n s u l a t i o n   r e s i s t a n c e   o r   d i e l e c t r i c   b r e a k d o w n . s e l e c t   a   r e s i n   f o r   w h i c h   t h e   t h e r m a l   e x p a n s i o n   c o e f f i c i e n t   i s   a s   c l o s e   t o   t h a t   o f   c a p a c i t o r   a s   p o s s i b l e . a   s i l i c o n e   r e s i n   c a n   b e   u s e d   a s   a n   u n d e r - c o a t i n g   t o   b u f f e r   a g a i n s t   t h e   s t r e s s . 2 .   s e l e c t   a   r e s i n   t h a t   i s   l e s s   h y g r o s c o p i c . u s i n g   h y g r o s c o p i c   r e s i n s   u n d e r   h i g h   h u m i d i t y   c o n d i t i o n s   m a y   c a u s e   t h e   d e t e r i o r a t i o n   o f   t h e   i n s u l a t i o n   r e s i s t a n c e   o f   a   c a p a c i t o r . a n   e p o x y   r e s i n   c a n   b e   u s e d   a s   a   l e s s   h y g r o s c o p i c   r e s i n . 7 .   c o a t i n g 1 .   d i e   b o n d i n g   o f   c a p a c i t o r s      u s e   t h e   f o l l o w i n g   m a t e r i a l s   f o r   t h e   b r a z i n g   a l l o y s :   a u - s n   ( 8 0 / 2 0 )   3 0 0   t o   3 2 0   d e g r e e   c   i n   n 2   a t m o s p h e r e      m o u n t i n g ( 1 )   c o n t r o l   t h e   t e m p e r a t u r e   o f   t h e   s u b s t r a t e   s o   i t   m a t c h e s   t h e   t e m p e r a t u r e   o f   t h e   b r a z i n g   a l l o y . ( 2 )   p l a c e   t h e   b r a z i n g   a l l o y   o n   t h e   s u b s t r a t e   a n d   p l a c e   t h e   c a p a c i t o r   o n   t h e   a l l o y .   h o l d   t h e   c a p a c i t o r   a n d   g e n t l y   a p p l y   t h e   l o a d .   b e   s u r e   t o   c o m p l e t e   t h e   o p e r a t i o n   w i t h i n   1   m i n u t e . 2 .   w i r e   b o n d i n g      w i r e g o l d   w i r e :   2 5   m i c r o   m   ( 0 . 0 0 1   i n c h )   d i a m e t e r      b o n d i n g ( 1 )   t h e r m o   c o m p r e s s i o n ,   u l t r a s o n i c   b a l l   b o n d i n g . ( 2 )   r e q u i r e d   s t a g e   t e m p e r a t u r e :   1 5 0   t o   2 0 0   d e g r e e   c ( 3 )   r e q u i r e d   w e d g e   o r   c a p i l l a r y   w e i g h t :   0 . 2 n   t o   0 . 5 n ( 4 )   b o n d   t h e   c a p a c i t o r   a n d   b a s e   s u b s t r a t e   o r   o t h e r   d e v i c e s   w i t h   g o l d   w i r e . 8 .   d i e   b o n d i n g / w i r e   b o n d i n g   ( g m a   o r   g m d   s e r i e s ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . n o t i c e 1 5 7 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 n o t i c e 1 .   t r a n s p o r t a t i o n 1 .   t h e   p e r f o r m a n c e   o f   a   c a p a c i t o r   m a y   b e   a f f e c t e d   b y   t h e   c o n d i t i o n s   d u r i n g   t r a n s p o r t a t i o n . 1 - 1 .   t h e   c a p a c i t o r s   s h a l l   b e   p r o t e c t e d   a g a i n s t   e x c e s s i v e   t e m p e r a t u r e ,   h u m i d i t y   a n d   m e c h a n i c a l   f o r c e   d u r i n g   t r a n s p o r t a t i o n . ( 1 )   c l i m a t i c   c o n d i t i o n      l o w   a i r   t e m p e r a t u r e :   - 4 0 ? c    c h a n g e   o f   t e m p e r a t u r e   a i r / a i r :   - 2 5 ? c / + 2 5 ? c    l o w   a i r   p r e s s u r e :   3 0   k p a    c h a n g e   o f   a i r   p r e s s u r e :   6   k p a / m i n . ( 2 )   m e c h a n i c a l   c o n d i t i o n t r a n s p o r t a t i o n   s h a l l   b e   d o n e   i n   s u c h   a   w a y   t h a t   t h e   b o x e s   a r e   n o t   d e f o r m e d   a n d   f o r c e s   a r e   n o t   d i r e c t l y   p a s s e d   o n   t o   t h e   i n n e r   p a c k a g i n g . 1 - 2 .   d o   n o t   a p p l y   e x c e s s i v e   v i b r a t i o n ,   s h o c k ,   a n d   p r e s s u r e   t o   t h e   c a p a c i t o r . ( 1 )   w h e n   e x c e s s i v e   m e c h a n i c a l   s h o c k   o r   p r e s s u r e   i s   a p p l i e d   t o   a   c a p a c i t o r ,   c h i p p i n g   o r   c r a c k i n g   m a y   o c c u r   i n   t h e   c e r a m i c   b o d y   o f   t h e   c a p a c i t o r . ( 2 )   w h e n   a   s h a r p   e d g e   o f   a n   a i r   d r i v e r ,   a   s o l d e r i n g   i r o n ,   t w e e z e r s ,   a   c h a s s i s ,   e t c .   i m p a c t s   s t r o n g l y   o n   t h e   s u r f a c e   o f   c a p a c i t o r ,   t h e   c a p a c i t o r   m a y   c r a c k   a n d   s h o r t - c i r c u i t . 1 - 3 .   d o   n o t   u s e   a   c a p a c i t o r   t o   w h i c h   e x c e s s i v e   s h o c k   w a s   a p p l i e d   b y   d r o p p i n g ,   e t c . t h e   c a p a c i t o r   d r o p p e d   a c c i d e n t a l l y   d u r i n g   p r o c e s s i n g   m a y   b e   d a m a g e d . n   o t h e r s n o t i c e 1 5 8 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 g r m 2 1   f o r   f l o w / r e f l o w   s o l d e r i n g 9 5   t o   1 0 0 % 9 5   t o   1 0 0 % 9 5 % 9 0   t o   9 5 % 9 5 % 1 .   s o l d e r a b i l i t y ( 1 )   t e s t   m e t h o d s u b j e c t   t h e   c h i p   c a p a c i t o r   t o   t h e   f o l l o w i n g   c o n d i t i o n s .   t h e n   a p p l y   f l u x   ( a n   e t h a n o l   s o l u t i o n   o f   2 5 %   r o s i n )   t o   t h e   c h i p   a n d   d i p   i t   i n   2 3 0 d   e u t e c t i c   s o l d e r   f o r   2   s e c o n d s . c o n d i t i o n s :   e x p o s e   p r e p a r e d   a t   r o o m   t e m p e r a t u r e   ( f o r   6   m o n t h s   a n d   1 2   m o n t h s ,   r e s p e c t i v e l y ) p r e p a r e d   a t   h i g h   t e m p e r a t u r e   ( f o r   1 0 0   h o u r s   a t   8 5 d ) p r e p a r e d   l e f t   a t   h i g h   h u m i d i t y   ( f o r   1 0 0   h o u r s   u n d e r   9 0 % r h   t o   9 5 % r h   a t   4 0 d ) ( 2 )   t e s t   s a m p l e s g r m 2 1   :   p r o d u c t s   f o r   f l o w / r e f l o w   s o l d e r i n g . ( 3 )   a c c e p t a n c e   c r i t e r i a w i t h   a   6 0 - p o w e r   o p t i c a l   m i c r o s c o p e ,   m e a s u r e   t h e   s u r f a c e   a r e a   o f   t h e   o u t e r   e l e c t r o d e   t h a t   i s   c o v e r e d   w i t h   s o l d e r . ( 4 )   r e s u l t s r e f e r   t o   t a b l e   1 . s a m p l e i n i t i a l   s t a t e p r e p a r e d   a t   r o o m   t e m p e r a t u r e 6   m o n t h s 1 2   m o n t h s p r e p a r e d   a t   h i g h   h u m i d i t y f o r   1 0 0   h o u r s   a t   9 0   t o 9 5 %   r h   a n d   4 0 d p r e p a r e d   a t   h i g h t e m p e r a t u r e   f o r 1 0 0   h o u r s   a t   8 5 d t a b l e   1 2 .   b o a r d   b e n d i n g   s t r e n g t h   f o r   s o l d e r   f i l l e t   h e i g h t ( 1 )   t e s t   m e t h o d s o l d e r   t h e   c h i p   c a p a c i t o r   t o   t h e   t e s t   p c b   w i t h   t h e   a m o u n t   o f   s o l d e r   p a s t e   n e c e s s a r y   t o   a c h i e v e   t h e   f i l l e t   h e i g h t s .   t h e n   b e n d   t h e   p c b   u s i n g   t h e   m e t h o d   i l l u s t r a t e d   a n d   m e a s u r e   c a p a c i t a n c e . ( 2 )   t e s t   s a m p l e s g r m 2 1 :   5 c / r 7 / f 5   c h a r a c t e r i s t i c s     t = 0 . 6 m m ( 3 )   a c c e p t a n c e   c r i t e r i a p r o d u c t s   s h o u l d   b e   d e t e r m i n e d   t o   b e   d e f e c t i v e   i f   t h e   c h a n g e   i n   c a p a c i t a n c e   h a s   e x c e e d e d   t h e   v a l u e s   s p e c i f i e d   i n   t a b l e   2 . c h a r a c t e r i s t i c s c h a n g e   i n   c a p a c i t a n c e 5 c w i t h i n   t 5 %   o r   t 0 . 5 p f ,   w h i c h e v e r   i s   g r e a t e r w i t h i n   t 1 2 . 5 % w i t h i n   t 2 0 % r 7 f 5 t a b l e   2 c a p a c i t o r s u p p o r t i n g b a s e 4 5 4 5 c a p a c i t a n c e   m e t e r f l e x u r e 2 0 5 0 r 2 3 0 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s e c . n o t e   :   t h e   m a t e r i a l   o f   p r e s s u r e   a p p l i c a t i o n   j i g   a n d                     s u p p o r t   i s   t h e   q u e n c h e d   m e t a l .                     ( h a r d n e s s     h b   1 8 3 - 2 5 5     o r     s u p e r h a r d n e s s                     h r a 9 0   o r   m o r e ) s o l d e r   a m o u n t l a r g e r   f i l l e t . f i l l e t   u p   t o   c h i p t h i c k n e s s p r e s s u r i z e           		 
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 ( 4 )   r e s u l t s g r m 2 1     5 c   ( t = 0 . 6 ) g r m 2 1     r 7   ( t = 0 . 6 ) g r m 2 1     f 5   ( t = 0 . 6 ) 3 .   t e m p e r a t u r e   c y c l i n g   f o r   s o l d e r   f i l l e t   h e i g h t ( 1 )   t e s t   m e t h o d s o l d e r   t h e   c h i p s   t o   t h e   s u b s t r a t e   o f   v a r i o u s   t e s t   f i x t u r e s   u s i n g   s u f f i c i e n t   a m o u n t s   o f   s o l d e r   t o   a c h i e v e   t h e   r e q u i r e d   f i l l e t   h e i g h t .   t h e n   s u b j e c t   t h e   f i x t u r e s   t o   t h e   c y c l e   i l l u s t r a t e d   b e l o w   2 0 0   t i m e s . 
 
 
 
 q   s o l d e r   a m o u n t a l u m i n a   s u b s t r a t e s   a r e   t y p i c a l l y   d e s i g n e d   f o r   r e f l o w   s o l d e r i n g . g l a s s   e p o x y   o r   p a p e r   p h e n o l   s u b s t r a t e s   a r e   t y p i c a l l y   u s e d   f o r   f l o w   s o l d e r i n g . w   m a t e r i a l a l u m i n a ( t h i c k n e s s :   0 . 6 4 m m ) g l a s s   e p o x y ( t h i c k n e s s :   1 . 6 4 m m ) p a p e r   p h e n o l ( t h i c k n e s s :   1 . 6 4 m m ) 
 
 
 e   l a n d   d i m e n s i o n s o l d e r   a m o u n t q w e a l u m i n a s u b s t r a t e s o l d e r   t o   b e   u s e d g l a s s   e p o x y o r   p a p e r   p h e n o l 0 . 5 t 0 . 7 t t t 1 . 3 t 1 . 6 t 6 z 4   e u t e c t i c   s o l d e r [ s o l d e r   a m o u n t ] 0 2 0 4 0 6 0 8 0 1 0 0 0 2 4 6 8 f l e x u r e   ( m m ) 0 2 0 4 0 6 0 8 0 1 0 0 0 2 4 6 8 0 2 0 4 0 6 0 8 0 1 0 0 0 2 4 6 8 s u r v i v a l   r a t e   ( % ) f l e x u r e   ( m m ) s u r v i v a l   r a t e   ( % ) f l e x u r e   ( m m ) s u r v i v a l   r a t e   ( % )           	 
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 4 .   b o a r d   b e n d i n g   s t r e n g t h   f o r   b o a r d   m a t e r i a l ( 1 )   t e s t   m e t h o d s o l d e r   t h e   c h i p   t o   t h e   t e s t   b o a r d .   t h e n   b e n d   t h e   b o a r d   u s i n g   t h e   m e t h o d   i l l u s t r a t e d   b e l o w ,   t o   m e a s u r e   c a p a c i t a n c e . ( 2 )   t e s t   s a m p l e s g r m 2 1   5 c / r 7 / f 5   c h a r a c t e r i s t i c s   t = 0 . 6 m m   t y p i c a l ( 3 )   a c c e p t a n c e   c r i t e r i a p r o d u c t s   s h o u l d   b e   d e t e r m i n e d   t o   b e   d e f e c t i v e   i f   t h e   c h a n g e   i n   c a p a c i t a n c e   h a s   e x c e e d e d   t h e   v a l u e s   s p e c i f i e d   i n   t a b l e   4 . ( 4 )   r e s u l t s 5 c r 7 f 5 t a b l e   4 g r m 2 1     5 c   ( t = 0 . 6 ) g r m 2 1     r 7   ( t = 0 . 6 ) g r m 2 1     f 5   ( t = 0 . 6 ) c a p a c i t o r s u p p o r t i n g b a s e 4 5 4 5 c a p a c i t a n c e   m e t e r f l e x u r e 2 0 5 0 r 2 3 0 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s e c . n o t e   :   m a t e r i a l   o f   t h e   p r e s s u r i z i n g   j i g   a n d                     t h e   s u p p o r t i n g   b a s e   m u s t   b e   h a r d e n e d   s t e e l                     ( h a r d n e s s   :   h b 1 8 3   t o   2 5 5   o r   c a r b i d e   h a r d n e s s                     :   h r a 9 0   m i n . ) s o l d e r   a m o u n t ( i n   m m ) u p   t o   c h i p t h i c k n e s s p r e s s u r i z e           	 
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 5 .   b r e a k   s t r e n g t h ( 1 )   t e s t   m e t h o d p l a c e   t h e   c h i p   o n   a   s t e e l   p l a t e   a s   i l l u s t r a t e d   o n   t h e   r i g h t .   i n c r e a s e   l o a d   a p p l i e d   t o   a   p o i n t   n e a r   t h e   c e n t e r   o f   t h e   t e s t   s a m p l e . ( 2 )   t e s t   s a m p l e s g r m 2 1   5 c / r 7 / f 5   c h a r a c t e r i s t i c s g r m 3 1   5 c / r 7 / f 5   c h a r a c t e r i s t i c s ( 3 )   a c c e p t a n c e   c r i t e r i a d e f i n e   t h e   l o a d   t h a t   h a s   c a u s e d   t h e   c h i p   t o   b r e a k   o r   c r a c k ,   a s   t h e   b e n d i n g   f o r c e . ( 4 )   e x p l a n a t i o n b r e a k   s t r e n g t h ,   p ,   i s   p r o p o r t i o n a t e   t o   t h e   s q u a r e   o f   t h e   t h i c k n e s s   o f   t h e   c e r a m i c   e l e m e n t   a n d   i s   e x p r e s s e d   a s   a   c u r v e   o f   s e c o n d a r y   d e g r e e . t h e   f o r m u l a   i s :   w   :   w i d t h   o f   c e r a m i c   e l e m e n t   ( m m ) t   :   t h i c k n e s s   o f   e l e m e n t ( m m ) l   :   d i s t a n c e   b e t w e e n   f u l c r u m s ( m m ) g   :   b e n d i n g   s t r e s s ( n / m m 2 ) ( 5 )   r e s u l t s c h i p   s i z e l w 5 c c h a r a c - t e r i s t i c s r 7 c h a r a c - t e r i s t i c s g f 5 c h a r a c - t e r i s t i c s g r m 2 1 2 . 7 1 . 5 1 . 5 1 . 2 3 0 0 1 8 0 1 6 0 g r m 3 1 p =                             ( n ) 2 g w t 2 3 l w t l ( i n   m m ) g r m 2 1 g r m 3 1 6 .   t h e r m a l   s h o c k ( 1 )   t e s t   m e t h o d a f t e r   a p p l y i n g   f l u x   ( a n   e t h a n o l   s o l u t i o n   o f   2 5 %   r o s i n ) ,   d i p   t h e   c h i p   i n   a   s o l d e r   b a t h   ( 6 z 4   e u t e c t i c   s o l d e r )   i n   a c c o r d a n c e   w i t h   t h e   f o l l o w i n g c o n d i t i o n s :   ( 2 )   t e s t   s a m p l e s g r m 2 1   5 c / r 7 / f 5   c h a r a c t e r i s t i c s   t = 0 . 6 m m   t y p i c a l ( 3 )   a c c e p t a n c e   c r i t e r i a v i s u a l l y   i n s p e c t   t h e   t e s t   s a m p l e   w i t h   a   6 0 - p o w e r   o p t i c a l   m i c r o s c o p e .   c h i p s   e x h i b i t i n g   b r e a k s   o r   c r a c k s   s h o u l d   b e   d e t e r m i n e d   t o   b e   d e f e c t i v e .         	   
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 7 .   s o l d e r   h e a t   r e s i s t a n c e ( 1 )   t e s t   m e t h o d q   r e f l o w   s o l d e r i n g : a p p l y   a b o u t   3 0 0    m   o f   s o l d e r   p a s t e   o v e r   t h e   a l u m i n a   s u b s t r a t e .   a f t e r   r e f l o w   s o l d e r i n g ,   r e m o v e   t h e   c h i p   a n d   c h e c k   f o r   l e a c h i n g   t h a t   m a y   h a v e   o c c u r r e d   o n   t h e   o u t e r   e l e c t r o d e . w   f l o w   s o l d e r i n g : a f t e r   d i p p i n g   t h e   t e s t   s a m p l e   w i t h   a   p a i r   o f   t w e e z e r s   i n   w a v e   s o l d e r   ( e u t e c t i c   s o l d e r ) ,   c h e c k   f o r   l e a c h i n g   t h a t   m a y   h a v e   o c c u r r e d   o n   t h e   o u t e r   e l e c t r o d e . ( 2 )   t e s t   s a m p l e s g r m 2 1 :   f o r   f l o w / r e f l o w   s o l d e r i n g     t = 0 . 6 m m ( 3 )   a c c e p t a n c e   c r i t e r i a t h e   s t a r t i n g   t i m e   o f   l e a c h i n g   s h o u l d   b e   d e f i n e d   a s   t h e   t i m e   w h e n   t h e   o u t e r   e l e c t r o d e   h a s   l o s t   2 5 %   o f   t h e   t o t a l   e d g e   l e n g t h   o f   a - b - c - d   a s   i l l u s t r a t e d : e   d i p   s o l d e r i n g : a f t e r   d i p p i n g   t h e   t e s t   s a m p l e   w i t h   a   p a i r   o f   t w e e z e r s   i n   s t a t i c   s o l d e r   ( e u t e c t i c   s o l d e r ) ,   c h e c k   f o r   l e a c h i n g   t h a t   m a y   h a v e   o c c u r r e d   o n   t h e   o u t e r   e l e c t r o d e . r   f l u x   t o   b e   u s e d :   a n   e t h a n o l   s o l u t i o n   o f   2 5 %   r o s i n . ( 4 )   r e s u l t s ( 4 )   r e s u l t s r e f l o w   s o l d e r i n g d i p   s o l d e r i n g f l o w   s o l d e r i n g 0 2 0 4 0 6 0 8 0 1 0 0 2 0 0 2 4 0 2 8 0 3 2 0 3 6 0 t e m p e r a t u r e   d i f f e r e n t i a l   d t   ( d ) i n c i d e n c e   o f   c r a c k s   ( % ) f 5 r 7 5 c a b c d o u t e r   e l e c t r o d e 2 8 0 2 7 0 2 6 0 2 5 0 2 4 0 2 3 0 2 2 0 2 1 0 0 l e a c h i n g   s t a r t i n g   t i m e   ( s e c . ) 2 8 0 2 7 0 2 6 0 2 5 0 2 4 0 2 3 0 2 2 0 2 1 0 0 1 0 2 0 3 0 4 0 5 0 6 0 2 8 0 2 7 0 2 6 0 2 5 0 2 4 0 2 3 0 2 2 0 2 1 0 0 1 0 2 0 3 0 4 0 5 0 6 0 6 0 1 2 0 1 8 0 2 4 0 s o l d e r i n g   t e m p e r a t u r e   ( d ) l e a c h i n g   s t a r t i n g   t i m e   ( s e c . ) s o l d e r i n g   t e m p e r a t u r e   ( d ) l e a c h i n g   s t a r t i n g   t i m e   ( s e c . ) s o l d e r i n g   t e m p e r a t u r e   ( d ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . r e f e r e n c e   d a t a 1 6 4 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 8 .   t h e r m a l   s h o c k   w h e n   m a k i n g   c o r r e c t i o n s   w i t h   a   s o l d e r i n g   i r o n ( 1 )   t e s t   m e t h o d a p p l y   a   s o l d e r i n g   i r o n   m e e t i n g   t h e   c o n d i t i o n s   b e l o w   t o   t h e   s o l d e r e d   j o i n t   o f   a   c h i p   t h a t   h a s   b e e n   s o l d e r e d   t o   a   p a p e r   p h e n o l   b o a r d ,   w h i l e   s u p p l y i n g   w i r e   s o l d e r .   ( n o t e :   t h e   s o l d e r i n g   i r o n   t i p   s h o u l d   n o t   d i r e c t l y   t o u c h   t h e   c e r a m i c   e l e m e n t   o f   t h e   c h i p . ) ( 2 )   t e s t   s a m p l e s g r m 2 1   5 c / r 7 / f 5   c h a r a c t e r i s t i c s   t = 0 . 6 m m ( 3 )   a c c e p t a n c e   c r i t e r i a   f o r   d e f e c t s o b s e r v e   t h e   a p p e a r a n c e   o f   t h e   t e s t   s a m p l e   w i t h   a   6 0 - p o w e r   o p t i c a l   m i c r o s c o p e .   t h o s e   u n i t s   d i s p l a y i n g   a n y   b r e a k s   o r   c r a c k s   a r e   d e t e r m i n e d   t o   b e   d e f e c t i v e . ( 4 )   r e s u l t s s o l d e r i n g   i r o n t i p   d i a m e t e r c e r a m i c   h e a t e r   2 0 w f 3 m m g r m 2 1   5 c   ( t = 0 . 6 ) g r m 2 1   r 7   ( t = 0 . 6 ) g r m 2 1   f 5   ( t = 0 . 6 ) m o u n t i n g   s o l d e r p a p e r   p h e n o l   s u b s t r a t e w i r e   s o l d e r s o l d e r i n g   l r o n d u r a t i o n   o f t o u c h i n g   :   a p p r o x .   3   s e c . 1 0 0 2 0 0 s o l d e r i n g   i r o n   t i p   t e m p e r a t u r e   ( d ) 8 0 6 0 4 0 2 0 0 2 4 0 2 8 0 3 2 0 3 6 0 1 0 0 2 0 0 8 0 6 0 4 0 2 0 0 2 4 0 2 8 0 3 2 0 3 6 0 1 0 0 2 0 0 8 0 6 0 4 0 2 0 0 2 4 0 2 8 0 3 2 0 3 6 0 i n c i d e n c e   o f   c r a c k s   ( % ) s o l d e r i n g   i r o n   t i p   t e m p e r a t u r e   ( d ) i n c i d e n c e   o f   c r a c k s   ( % ) s o l d e r i n g   i r o n   t i p   t e m p e r a t u r e   ( d ) i n c i d e n c e   o f   c r a c k s   ( % ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . r e f e r e n c e   d a t a 1 6 5 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 166 9 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors medium voltage low dissipation factor part number lw t dimensions (mm) e min. g min. 1.5* 0.7 1.6   0.2 2.5   0.2 2.0   0.2 0.3 2.9 grm32a grm32b grm42a grm31b grm31a grm21a 3.2   0.2 1.25   0.2 2.0   0.2 3.2   0.2 4.5   0.3 *  grm31a7u3d, grm32a7u3d, grm32b7u3d : 1.8mm min. l t w e e g 1.0 +0,- 0.3 1.0 +0,- 0.3 1.0 +0,- 0.3 1.25 +0,- 0.3 1.25 +0,- 0.3 c0g characteristics part number rated voltage (v) tc code (standard) capacitance (pf) length l (mm) width w (mm) thickness t (mm) electrode g min. (mm) electrode e (mm) grm31a5c2j101jw01d dc630 c0g (eia) 100   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j121jw01d dc630 c0g (eia) 120   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j151jw01d dc630 c0g (eia) 150   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j181jw01d dc630 c0g (eia) 180   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j221jw01d dc630 c0g (eia) 220   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j271jw01d dc630 c0g (eia) 270   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j331jw01d dc630 c0g (eia) 330   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j391jw01d dc630 c0g (eia) 390   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j471jw01d dc630 c0g (eia) 470   5% 3.2 1.6 1.0 1.5 0.3 min. grm31a5c2j561jw01d dc630 c0g (eia) 560   5% 3.2 1.6 1.0 1.5 0.3 min. grm31b5c2j681jw01l dc630 c0g (eia) 680   5% 3.2 1.6 1.25 1.5 0.3 min. grm31b5c2j821jw01l dc630 c0g (eia) 820   5% 3.2 1.6 1.25 1.5 0.3 min. grm31b5c2j102jw01l dc630 c0g (eia) 1000   5% 3.2 1.6 1.25 1.5 0.3 min. n  features 1. low-loss and suitable for high frequency circuits 2. murata's original internal electrode structure      realizes high flash-over voltage. 3. a new monolithic structure for small, surface-     mountable devices capable of operating at high     voltage levels 4. sn-plated external electrodes realize good      solderability. 5. use the grm21/31 type with flow or reflow soldering,      and other types with reflow soldering only. n  applications ideal for use on high frequency pulse circuits such  as snubber circuits for switching power supplies,  dc-dc converters, ballasts (inverter fluorescent  lamps), etc.   do not use these products in any automotive  power train or safety equipment including battery  charger for electric vehicles and plug-in hybrid. only murata products clearly stipulated as  "for automotive use" on its catalog can be used  for automobile applications such as power train and  safety equipment.   *: in case of use c0g char., dc630v product with     pulse voltage, be sure not to use with 10khz and     less pulse or ripple voltage condition.    and these product are not suitable for commercial     power line voltage application, such as ac filter.    for those applications, be sure to use ac voltage     rating product.(ga2/ga3 series)   ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 6 7 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p a r t   n u m b e r r a t e d   v o l t a g e ( v ) t c   c o d e ( s t a n d a r d ) c a p a c i t a n c e ( p f ) l e n g t h   l ( m m ) w i d t h   w ( m m ) t h i c k n e s s   t ( m m ) e l e c t r o d e   g m i n . ( m m ) e l e c t r o d e   e ( m m ) g r m 2 1 a 7 u 2 e 1 8 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 8 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 2 2 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 2 2 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 2 7 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 2 7 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 3 3 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 3 3 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 3 9 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 3 9 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 4 7 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 4 7 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 5 6 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 5 6 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 6 8 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 6 8 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 8 2 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 8 2 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 1 0 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 0 0 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 1 2 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 2 0 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 1 5 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 5 0 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 1 8 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 8 0 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 2 2 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 2 2 0 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 3 1 a 7 u 2 e 2 7 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 2 7 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 e 3 3 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 3 3 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 e 3 9 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 3 9 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 e 4 7 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 4 7 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 e 5 6 2 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 5 6 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 b 7 u 2 e 6 8 2 j w 3 1 l d c 2 5 0 u 2 j   ( e i a ) 6 8 0 0    5 % 3 . 2 1 . 6 1 . 2 5 1 . 5 0 . 3   m i n . g r m 3 1 b 7 u 2 e 8 2 2 j w 3 1 l d c 2 5 0 u 2 j   ( e i a ) 8 2 0 0    5 % 3 . 2 1 . 6 1 . 2 5 1 . 5 0 . 3   m i n . g r m 3 1 b 7 u 2 e 1 0 3 j w 3 1 l d c 2 5 0 u 2 j   ( e i a ) 1 0 0 0 0    5 % 3 . 2 1 . 6 1 . 2 5 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 0 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 2 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 2    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 5 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 5    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 8 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 8    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 2 2 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 2 2    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 2 7 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 2 7    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 3 3 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 3 3    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 3 9 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 3 9    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 4 7 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 4 7    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 5 6 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 5 6    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 6 8 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 6 8    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 8 2 0 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 8 2    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 0 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 2 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 2 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 5 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 5 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 8 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 8 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 2 2 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 2 2 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 2 7 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 2 7 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 3 3 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 3 3 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 3 9 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 3 9 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 4 7 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 4 7 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 5 6 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 5 6 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 6 8 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 6 8 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 8 2 1 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 8 2 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 2 j 1 0 2 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 0 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 2 a 7 u 2 j 1 2 2 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 2 0 0    5 % 3 . 2 2 . 5 1 . 0 1 . 5 0 . 3   m i n . g r m 3 2 a 7 u 2 j 1 5 2 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 5 0 0    5 % 3 . 2 2 . 5 1 . 0 1 . 5 0 . 3   m i n . g r m 3 2 a 7 u 2 j 1 8 2 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 1 8 0 0    5 % 3 . 2 2 . 5 1 . 0 1 . 5 0 . 3   m i n . g r m 3 2 a 7 u 2 j 2 2 2 j w 3 1 d d c 6 3 0 u 2 j   ( e i a ) 2 2 0 0    5 % 3 . 2 2 . 5 1 . 0 1 . 5 0 . 3   m i n . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . u 2 j   c h a r a c t e r i s t i c s g r m 2 1 a 7 u 2 e 1 0 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 0 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 1 2 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 2 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . g r m 2 1 a 7 u 2 e 1 5 1 j w 3 1 d d c 2 5 0 u 2 j   ( e i a ) 1 5 0    5 % 2 . 0 1 . 2 5 1 . 0 0 . 7 0 . 3   m i n . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 6 8 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p a r t   n u m b e r r a t e d   v o l t a g e ( v ) t c   c o d e ( s t a n d a r d ) c a p a c i t a n c e ( p f ) l e n g t h   l ( m m ) w i d t h   w ( m m ) t h i c k n e s s   t ( m m ) e l e c t r o d e   g m i n . ( m m ) e l e c t r o d e   e ( m m ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . g r m 3 1 a 7 u 3 a 3 3 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 3 3    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 3 9 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 3 9    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 4 7 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 4 7    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 5 6 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 5 6    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 6 8 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 6 8    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 8 2 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 8 2    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 0 1 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 0 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 2 1 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 2 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 5 1 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 5 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 8 1 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 8 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 2 2 1 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 2 2 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 2 7 1 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 2 7 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 3 3 1 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 3 3 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 b 7 u 3 a 3 9 1 j w 3 1 l d c 1 0 0 0 u 2 j   ( e i a ) 3 9 0    5 % 3 . 2 1 . 6 1 . 2 5 1 . 5 0 . 3   m i n . g r m 3 1 b 7 u 3 a 4 7 1 j w 3 1 l d c 1 0 0 0 u 2 j   ( e i a ) 4 7 0    5 % 3 . 2 1 . 6 1 . 2 5 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 d 1 0 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 1 0    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 1 2 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 1 2    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 1 5 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 1 5    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 1 8 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 1 8    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 2 2 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 2 2    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 2 7 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 2 7    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 3 3 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 3 3    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 3 9 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 3 9    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 4 7 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 4 7    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 5 6 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 5 6    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 1 a 7 u 3 d 6 8 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 6 8    5 % 3 . 2 1 . 6 1 . 0 1 . 8 0 . 3   m i n . g r m 3 2 a 7 u 3 d 8 2 0 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 8 2    5 % 3 . 2 2 . 5 1 . 0 1 . 8 0 . 3   m i n . g r m 3 2 a 7 u 3 d 1 0 1 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 1 0 0    5 % 3 . 2 2 . 5 1 . 0 1 . 8 0 . 3   m i n . g r m 3 2 a 7 u 3 d 1 2 1 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 1 2 0    5 % 3 . 2 2 . 5 1 . 0 1 . 8 0 . 3   m i n . g r m 3 2 a 7 u 3 d 1 5 1 j w 3 1 d d c 2 0 0 0 u 2 j   ( e i a ) 1 5 0    5 % 3 . 2 2 . 5 1 . 0 1 . 8 0 . 3   m i n . g r m 3 2 b 7 u 3 d 1 8 1 j w 3 1 l d c 2 0 0 0 u 2 j   ( e i a ) 1 8 0    5 % 3 . 2 2 . 5 1 . 2 5 1 . 8 0 . 3   m i n . g r m 3 2 b 7 u 3 d 2 2 1 j w 3 1 l d c 2 0 0 0 u 2 j   ( e i a ) 2 2 0    5 % 3 . 2 2 . 5 1 . 2 5 1 . 8 0 . 3   m i n . g r m 4 2 a 7 u 3 f 2 7 0 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 2 7    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 4 2 a 7 u 3 f 3 3 0 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 3 3    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 4 2 a 7 u 3 f 3 9 0 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 3 9    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 4 2 a 7 u 3 f 4 7 0 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 4 7    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 4 2 a 7 u 3 f 5 6 0 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 5 6    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 4 2 a 7 u 3 f 6 8 0 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 6 8    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 4 2 a 7 u 3 f 8 2 0 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 8 2    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 4 2 a 7 u 3 f 1 0 1 j w 3 1 l d c 3 1 5 0 u 2 j   ( e i a ) 1 0 0    5 % 4 . 5 2 . 0 1 . 0 2 . 9 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 0 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 0    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 2 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 2    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 5 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 5    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 1 8 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 1 8    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 2 2 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 2 2    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . g r m 3 1 a 7 u 3 a 2 7 0 j w 3 1 d d c 1 0 0 0 u 2 j   ( e i a ) 2 7    5 % 3 . 2 1 . 6 1 . 0 1 . 5 0 . 3   m i n . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 within the specified dimension no defects or abnormalities no defects or abnormalities y 55 to  w 125 d operating temperature range appearance dimensions dielectric strength 1 2 3 4 using calipers no failure should be observed when voltage in table is applied between the terminations for 1 to 5 sec., provided the charge/ discharge current is less than 50ma. visual inspection y more than 10,000m  insulation resistance (i.r.) 5 the insulation resistance should be measured with dc500 t 50v (dc250 t 25v in case of rated voltage: dc250v) and within 60 t 5 sec. of charging. 1,000 min. within the specified tolerance capacitance q 6 7 the capacitance/q should be measured at the frequency and voltage shown as follows. no. item specifications test method rated voltage dc250v dc630v dc1kv, dc2kv dc3.15kv test voltage 200% of the rated voltage 150% of the rated voltage 120% of the rated voltage dc4095v c f 1,000pf c u 1,000pf 1 t 0.2mhz 1 t 0.2khz frequency voltage ac0.5 to 5v(r.m.s.) ac1 t 0.2v(r.m.s.) c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . no removal of the terminations or other defect should occur. adhesive strength of termination 9 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 1. then apply 10n force in the direction of the arrow. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. 1 0 n ,     1 0 t 1 s g l a s s   e p o x y   b o a r d temp. coefficient c0g char. : 0 t 30ppm/ d (temp. range :  w 25 to  w 125 d ) 0 w 30,  y 72ppm/ d (temp. range :  y 55 to  w 25 d ) u2j char. : y 750 t 120ppm/ d (temp. range :  w 25 to  w 125 d ) y 750 w 120,  y 347ppm/ d (temp. range :  y 55 to  w 25 d ) capacitance temperature characteristics 8 the capacitance measurement should be made at each step specified in table. fig. 1 step 1 2 3 4 5 25 t 2 min. operating temp. t 3 25 t 2 max. operating temp. t 2 25 t 2 temperature ( d ) capacitance s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d 1,000 min. no defects or abnormalities within the specified tolerance vibration resistance 10 solder the capacitor to the test jig (glass epoxy board). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 min. this motion should be applied for a period of 2 hrs. in each of 3 mutually perpendicular directions (total of 6 hrs.). appearance capacitance q s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 6 9 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . fig. 2 75% of the terminations are to be soldered evenly  and continuously. solderability of termination 12 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). immerse in solder solution for 2 t 0.5 sec. immersing speed: 25 t 2.5mm/s temp. of solder: 245 t 5  c lead free solder (sn-3.0ag-0.5cu) 235 t 5  c  h60a or h63a eutectic solder deflection 11 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 2. then apply a force in the direction shown in fig. 3. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
 y z ^ a ?   	 
 v z [  ? ? b      		 
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 q r s t u v w z ] ^     |   ? ?    t x  ?     q t u x   | ? a   u x | ?   u y | a c  	 
 v z [  ? ?   
 y ] ^ a ?  1 0 0 	  
 z ] ^ ? ?     s t w    4 0 f 4 . 5 t   :   1 . 6 d c a p a c i t a n c e   m e t e r f l e x u r e = 1 2 0 5 0 r 2 3 0 4 5 4 5 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s p r e s s u r i z e fig. 3 no cracking or marking defects should occur. (in mm) l z w (mm) 2.0 z 1.25 3.2 z 1.6 3.2 z 2.5 4.5 z 2.0 1.2 2.2 2.2 3.5 4.0 5.0 5.0 7.0 1.65 2.0 2.9 2.4 1.0 dimension (mm) a b c d step 1 2 100 to 120 d 170 to 200 d 1 min. 1 min. temperature time more than 10,000m  within  t 2.5% 1,000 min. appearance i.r. capacitance change q no marking defects resistance to soldering heat 13 preheat the capacitor at 120 to 150 d * for 1 min. immerse the capacitor in solder solution at 260 t 5 d for 10 t 1 sec. let sit at room condition* for 24 t 2 hrs., then measure. # immersing speed : 25 t 2.5mm/s * preheating for more than 3.2 z 2.5mm in accordance with item no.4 dielectric strength no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 4 step 1 2 3 4 min. operating temp. t 3 room temp. max. operating temp. t 2 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 temperature ( d ) time (min.) more than 1,000m  within  t 3.0%  350 min. appearance i.r. capacitance change q no marking defects life 16 apply voltage as table for 1,000 hrs. at maximum operating temperature  t 3 d . remove and let sit for 24 t 2 hrs. at room condition*, then measure. the charge/discharge current is less than 50ma. w 48 y 0 0 in accordance with item no.4 dielectric strength more than 1,000m  within  t 5.0% 350 min. appearance i.r. capacitance change q no marking defects humidity (steady state) 15 let the capacitor sit at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. w 24 y 0 0 in accordance with item no.4 dielectric strength more than 10,000m  within  t 2.5% 500 min. appearance i.r. capacitance change q no marking defects temperature cycle 14 fix the capacitor to the supporting jig (glass epoxy board) shown in fig. 4. perform the 5 cycles according to the 4 heat treatments listed in the following table. let sit for 24 t 2 hrs. at room condition*, then measure. in accordance with item no.4 dielectric strength rated voltage dc250v dc630v, dc1kv, dc2kv, dc3.15kv 150% of the rated voltage 120% of the rated voltage applied voltage s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 7 0 9 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 171 10 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors medium voltage high capacitance for general use

 1 7 2 1 0 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p a r t   n u m b e r r a t e d   v o l t a g e ( v ) t c   c o d e ( s t a n d a r d ) c a p a c i t a n c e l e n g t h   l ( m m ) w i d t h   w ( m m ) t h i c k n e s s   t ( m m ) e l e c t r o d e   g m i n . ( m m ) e l e c t r o d e   e ( m m ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . g r m 3 1 b r 7 2 j 1 5 2 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 1 5 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 2 j 2 2 2 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 2 2 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 2 j 3 3 2 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 3 3 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 2 j 4 7 2 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 4 7 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 2 j 6 8 2 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 6 8 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 2 j 1 0 3 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 1 0 0 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 c r 7 2 j 1 5 3 k w 0 3 l d c 6 3 0 x 7 r   ( e i a ) 1 5 0 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 6 1 . 2 0 . 3   m i n . g r m 3 2 q r 7 2 j 2 2 3 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 2 2 0 0 0 p f    1 0 % 3 . 2 2 . 5 1 . 5 1 . 2 0 . 3   m i n . g r m 3 2 d r 7 2 j 3 3 3 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 3 3 0 0 0 p f    1 0 % 3 . 2 2 . 5 2 . 0 1 . 2 0 . 3   m i n . g r m 3 2 d r 7 2 j 4 7 3 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 4 7 0 0 0 p f    1 0 % 3 . 2 2 . 5 2 . 0 1 . 2 0 . 3   m i n . g r m 4 3 q r 7 2 j 6 8 3 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 6 8 0 0 0 p f    1 0 % 4 . 5 3 . 2 1 . 5 2 . 2 0 . 3   m i n . g r m 4 3 d r 7 2 j 1 0 4 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 0 . 1 0  f    1 0 % 4 . 5 3 . 2 2 . 0 2 . 2 0 . 3   m i n . g r m 5 5 d r 7 2 j 1 5 4 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 0 . 1 5  f    1 0 % 5 . 7 5 . 0 2 . 0 3 . 2 0 . 3   m i n . g r m 5 5 d r 7 2 j 2 2 4 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 0 . 2 2  f    1 0 % 5 . 7 5 . 0 2 . 0 3 . 2 0 . 3   m i n . g r m 3 1 b r 7 3 a 4 7 1 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 4 7 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 3 a 1 0 2 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 1 0 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 3 a 1 5 2 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 1 5 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 3 a 2 2 2 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 2 2 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 3 a 3 3 2 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 3 3 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 1 b r 7 3 a 4 7 2 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 4 7 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 2 q r 7 3 a 6 8 2 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 6 8 0 0 p f    1 0 % 3 . 2 2 . 5 1 . 5 1 . 2 0 . 3   m i n . g r m 3 2 q r 7 3 a 1 0 3 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 1 0 0 0 0 p f    1 0 % 3 . 2 2 . 5 1 . 5 1 . 2 0 . 3   m i n . g r m 3 2 d r 7 3 a 1 5 3 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 1 5 0 0 0 p f    1 0 % 3 . 2 2 . 5 2 . 0 1 . 2 0 . 3   m i n . g r m 3 2 d r 7 3 a 2 2 3 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 2 2 0 0 0 p f    1 0 % 3 . 2 2 . 5 2 . 0 1 . 2 0 . 3   m i n . g r m 4 3 d r 7 3 a 3 3 3 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 3 3 0 0 0 p f    1 0 % 4 . 5 3 . 2 2 . 0 2 . 2 0 . 3   m i n . g r m 4 3 d r 7 3 a 4 7 3 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 4 7 0 0 0 p f    1 0 % 4 . 5 3 . 2 2 . 0 2 . 2 0 . 3   m i n . g r m 5 5 d r 7 3 a 1 0 4 k w 0 1 l d c 1 0 0 0 x 7 r   ( e i a ) 0 . 1 0  f    1 0 % 5 . 7 5 . 0 2 . 0 3 . 2 0 . 3   m i n . g r m 4 3 d r 7 2 e 2 2 4 k w 0 1 l d c 2 5 0 x 7 r   ( e i a ) 0 . 2 2  f    1 0 % 4 . 5 3 . 2 2 . 0 2 . 2 0 . 3   m i n . g r m 4 3 d r 7 2 e 3 3 4 k w 0 1 l d c 2 5 0 x 7 r   ( e i a ) 0 . 3 3  f    1 0 % 4 . 5 3 . 2 2 . 0 2 . 2 0 . 3   m i n . g r m 5 5 d r 7 2 e 3 3 4 k w 0 1 l d c 2 5 0 x 7 r   ( e i a ) 0 . 3 3  f    1 0 % 5 . 7 5 . 0 2 . 0 3 . 2 0 . 3   m i n . g r m 4 3 d r 7 2 e 4 7 4 k w 0 1 l d c 2 5 0 x 7 r   ( e i a ) 0 . 4 7  f    1 0 % 4 . 5 3 . 2 2 . 0 2 . 2 0 . 3   m i n . g r m 5 5 d r 7 2 e 4 7 4 k w 0 1 l d c 2 5 0 x 7 r   ( e i a ) 0 . 4 7  f    1 0 % 5 . 7 5 . 0 2 . 0 3 . 2 0 . 3   m i n . g r m 5 5 d r 7 2 e 1 0 5 k w 0 1 l d c 2 5 0 x 7 r   ( e i a ) 1 . 0  f    1 0 % 5 . 7 5 . 0 2 . 0 3 . 2 0 . 3   m i n . g r m 3 1 b r 7 2 j 1 0 2 k w 0 1 l d c 6 3 0 x 7 r   ( e i a ) 1 0 0 0 p f    1 0 % 3 . 2 1 . 6 1 . 2 5 1 . 2 0 . 3   m i n . g r m 3 2 d r 7 2 e 2 2 4 k w 0 1 l d c 2 5 0 x 7 r   ( e i a ) 0 . 2 2  f    1 0 % 3 . 2 2 . 5 2 . 0 1 . 2 0 . 3   m i n . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . cap. change within  t 15% (temp. range:  y 55 to  w 125 d ) capacitance temperature characteristics 8 the capacitance measurement should be made at each step specified in table. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 y 10 no. item specifications test method within the specified dimensions no defects or abnormalities no defects or abnormalities y 55 to  w 125 d operating temperature range appearance dimensions dielectric strength 1 2 3 4 using calipers no failure should be observed when 150% of the rated voltage (200% of the rated voltage in case of rated voltage: dc250v, 120% of the rated voltage in case of rated voltage: dc1kv) is applied between the terminations for 1 to 5 sec., provided the charge/discharge current is less than 50ma. visual inspection y c u 0.01 m f: more than 100m  ?  m f c f 0.01 m f: more than 10,000m  insulation resistance (i.r.) 5 the insulation resistance should be measured with dc500 t 50v (dc250 t 25v in case of rated voltage: dc250v) and within 60 t 5 sec. of charging. 0.025 max. within the specified tolerance capacitance dissipation factor (d.f.) 6 7 the capacitance/d.f. should be measured at a frequency of 1 t 0.2khz and a voltage of ac1 t 0.2v(r.m.s.) * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d no removal of the terminations or other defect should occur. adhesive strength of termination 9 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 1. then apply 10n force in the direction of the arrow. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. 1 0 n   ( 5 n   :   s i z e   1 . 6 g 0 . 8 m m   o n l y ) ,   1 0 t 1 s g l a s s   e p o x y   b o a r d fig. 1 0.025 max. no defects or abnormalities within the specified tolerance vibration resistance 10 solder the capacitor to the test jig (glass epoxy board). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 min. this motion should be applied for a period of 2 hrs. in each of 3 mutually perpendicular directions (total of 6 hrs.). appearance capacitance d.f. step 1 2 3 4 5 25 t 2 min. operating temp. t 3 25 t 2 max. operating temp. t 2 25 t 2 temperature ( d ) s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 7 3 1 0 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa 75% of the terminations are to be soldered evenly and continuously. solderability of termination 12 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). immerse in solder solution for 2 t 0.5 sec. immersing speed: 25 t 2.5mm/s temp. of solder: 245 t 5  c lead free solder (sn-3.0ag-0.5cu) 235 t 5  c h60a or h63a eutectic solder s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 4 step 1 2 100 to 120 d 170 to 200 d 1 min. 1 min. temperature time step 1 2 3 4 min. operating temp. t 3 room temp. max. operating temp. t 2 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 temperature ( d ) time (min.) c u 0.01 m f: more than 100m  ?  m f c f 0.01 m f: more than 10,000m  within  t 10% 0.025 max. appearance i.r. capacitance change d.f. no marking defects resistance to soldering heat 13 preheat the capacitor at 120 to 150 d * for 1 min. immerse the capacitor in solder solution at 260 t 5 d for 10 t 1 sec. let sit at room condition* for 24 t 2 hrs., then measure. # immersing speed : 25 t 2.5mm/s # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. * preheating for more than 3.2 z 2.5mm w 0 0 y 10 in accordance with item no.4 dielectric strength c u 0.01 m f: more than 100m  ?  m f c f 0.01 m f: more than 10,000m  within  t 7.5% 0.025 max. appearance i.r. capacitance change d.f. no marking defects temperature cycle 14 fix the capacitor to the supporting jig (glass epoxy board) shown in fig. 4. perform the 5 cycles according to the 4 heat treatments listed in the following table. let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 in accordance with item no.4 dielectric strength c u 0.01 m f: more than 10m  ?  m f c f 0.01 m f: more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity (steady state) 15 let the capacitor sit at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 w 24 y 0 0 in accordance with item no.4 dielectric strength fig. 2 deflection 11 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 2. then apply a force in the direction shown in fig. 3. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
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 z ] ^ ? ?     s t w    4 0 f 4 . 5 t   :   1 . 6 d c a p a c i t a n c e   m e t e r f l e x u r e = 1 2 0 5 0 r 2 3 0 4 5 4 5 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s p r e s s u r i z e fig. 3 no cracking or marking defects should occur. (in mm) l z w (mm) 1.6 z 0.8 0 2.0 z 1.25 3.2 z 1.6 0 3.2 z 2.5 0 4.5 z 3.2 0 5.7 z 5.0 0 1.0 1.2 2.2 2.2 3.5 4.5 3.0 4.0 5.0 5.0 7.0 8.0 1.2 5 1.65 2.0 5 2.9 5 3.7 5 5.6 5 1.0 dimension (mm) a b c d c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 7 4 1 0 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa c u 0.01 m f: more than 10m  ?  m f c f 0.01 m f: more than 1,000m  within  t 15% (rated voltage: dc250v, dc630v) within  t 20% (rated voltage: dc1kv) 0.05 max. appearance i.r. capacitance change d.f. no marking defects life 16 apply 120% of the rated voltage (150% of the rated voltage in case of rated voltage: dc250v, 110% of the rated voltage in case of rated voltage: dc1kv) for 1,000 hrs. at maximum operating temperature  t 3 d . remove and let sit for 24 t 2 hrs. at room condition*, then measure. the charge/discharge current is less than 50ma. # pretreatment apply test voltage for 60 t 5 min. at test temperature. remove and let sit for 24 t 2 hrs. at room condition*. w 48 y 0 0 in accordance with item no.4 dielectric strength c u 0.01 m f: more than 10m  ?  m f c f 0.01 m f: more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity loading (application: dc250v, dc630v item) 17 apply the rated voltage at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment apply test voltage for 60 t 5 min. at test temperature. remove and let sit for 24 t 2 hrs. at room condition*. w 24 y 0 0 in accordance with item no.4 dielectric strength s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 7 5 1 0 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 176 11 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors only for lcd backlight inverter circuit part number lw t dimensions (mm) e min. g min. 2.9 0.3 grm42a 2.0   0.2 4.5   0.3 l t w e e g 1.0 +0, - 0.3 part number rated voltage (v) tc code (standard) capacitance (pf) length l (mm) width w (mm) thickness t (mm) electrode g min. (mm) electrode e (mm) grm42a5c3f050dw01l dc3150 c0g (eia) 5.0   0.5pf 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f100jw01l dc3150 c0g (eia) 10   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f120jw01l dc3150 c0g (eia) 12   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f150jw01l dc3150 c0g (eia) 15   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f180jw01l dc3150 c0g (eia) 18   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f220jw01l dc3150 c0g (eia) 22   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f270jw01l dc3150 c0g (eia) 27   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f330jw01l dc3150 c0g (eia) 33   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f390jw01l dc3150 c0g (eia) 39   5% 4.5 2.0 1.0 2.9 0.3 min. grm42a5c3f470jw01l dc3150 c0g (eia) 47   5% 4.5 2.0 1.0 2.9 0.3 min. n  features 1. low-loss and suitable for high frequency circuits 2. murata's original internal electrode structure      realizes high flash-over voltage. 3. a new monolithic structure for small, surface-     mountable devices capable of operating at high     voltage levels. 4. sn-plated external electrodes realize good      solderability. 5. only for reflow soldering 6. the capacitors less than 22pf can be applied     maximum 4.0kv peak to peak at 100khz or less     only for the ballast or the resonance usage in     the lcd backlight inverter circuit. n  applications ideal for use as the ballast in lcd backlight  inverter.   do not use these products in any automotive  power train or safety equipment including battery  charger for electric vehicles and plug-in hybrid. only murata products clearly stipulated as  "for automotive use" on its catalog can be used  for automobile applications such as power train and  safety equipment. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 within the specified dimension no defects or abnormalities no defects or abnormalities y 55 to  w 125 d operating temperature range appearance dimensions dielectric strength 1 2 3 4 using calipers no failure should be observed when dc4095v is applied between the terminations for 1 to 5 sec., provided the charge/ discharge current is less than 50ma. visual inspection y more than 10,000m  insulation resistance (i.r.) 5 the insulation resistance should be measured with dc500 t 50v and within 60 t 5 sec. of charging. 1,000 min. within the specified tolerance capacitance q 6 7 the capacitance/q should be measured at a frequency of 1 t 0.2mhz and a voltage of ac0.5 to 5v(r.m.s.) no. item specifications test method c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . no removal of the terminations or other defect should occur. adhesive strength of termination 9 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 1. then apply 10n force in the direction of the arrow. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. 1 0 n ,     1 0 t 1 s g l a s s   e p o x y   b o a r d temp. coefficient 0 t 30ppm/ d (temp. range:  w 25 to  w 125 d ) 0 w 30,  y 72ppm/ d (temp. range:  y 55 to  w 25 d ) capacitance temperature characteristics 8 the capacitance measurement should be made at each step specified in table. fig. 1 step 1 2 3 4 5 25 t 2 min. operating temp. t 3 25 t 2 max. operating temp. t 2 25 t 2 temperature ( d ) s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d 1,000 min. no defects or abnormalities within the specified tolerance vibration resistance 10 solder the capacitor to the test jig (glass epoxy board). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 min. this motion should be applied for a period of 2 hrs. in each of 3 mutually perpendicular directions (total of 6 hrs.). appearance capacitance q fig. 2 deflection 11 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 2. then apply a force in the direction shown in fig. 3. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
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 z ] ^ ? ?     s t w    4 0 f 4 . 5 t   :   1 . 6 d c a p a c i t a n c e   m e t e r f l e x u r e = 1 2 0 5 0 r 2 3 0 4 5 4 5 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s p r e s s u r i z e fig. 3 no cracking or marking defects should occur. (in mm) l z w (mm) 4.5 z 2.0 3.5 7.0 2.4 1.0 dimension (mm) a b c d s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 7 7 1 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 75% of the terminations are to be soldered evenly  and continuously. solderability of termination 12 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). immerse in solder solution for 2 t 0.5 sec. immersing speed: 25 t 2.5mm/s temp. of solder: 245 t 5  c lead free solder (sn-3.0ag-0.5cu) 235 t 5  c  h60a or h63a eutectic solder step 1 2 100 to 120 d 170 to 200 d 1 min. 1 min. temperature time more than 10,000m  within  t 2.5% 1,000 min. appearance i.r. capacitance change q no marking defects resistance to soldering heat 13 preheat the capacitor as table. immerse the capacitor in solder solution at 260 t 5 d for 10 t 1 sec. let sit at room condition* for 24 t 2 hrs., then measure. # immersing speed : 25 t 2.5mm/s * preheating in accordance with item no.4 dielectric strength no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 4 step 1 2 3 4 min. operating temp. t 3 room temp. max. operating temp. t 2 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 temperature ( d ) time (min.) more than 1,000m  within  t 3.0%  350 min. appearance i.r. capacitance change q no marking defects life 16 apply 120% of the rated voltage for 1,000 hrs. at maximum operating temperature  t 3 d . remove and let sit for 24 t 2 hrs. at room condition*, then measure. the charge/discharge current is less than 50ma. w 48 y 0 0 in accordance with item no.4 dielectric strength more than 1,000m  within  t 5.0% 350 min. appearance i.r. capacitance change q no marking defects humidity (steady state) 15 let the capacitor sit at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. w 24 y 0 0 in accordance with item no.4 dielectric strength more than 10,000m  within  t 2.5% 1,000 min. appearance i.r. capacitance change q no marking defects temperature cycle 14 fix the capacitor to the supporting jig (glass epoxy board) shown in fig. 4. perform the 5 cycles according to the 4 heat treatments listed in the following table. let sit for 24 t 2 hrs. at room condition*, then measure. in accordance with item no.4 dielectric strength s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 7 8 1 1 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 179 12 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors only for information devices

 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d capacitance temperature characteristics 9 the capacitance measurement should be made at each step specified in table. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 y 10 no removal of the terminations or other defect should occur. adhesive strength of termination 10 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 1. then apply 10n force in the direction of the arrow. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. 1 0 n ,     1 0 t 1 s g l a s s   e p o x y   b o a r d fig. 1 no. item specifications test method within the specified dimensions no defects or abnormalities no defects or abnormalities y 55 to  w 125 d operating temperature range appearance dimensions dielectric strength 1 2 3 4 using calipers no failure should be observed when voltage in table is applied between the terminations, provided the charge/discharge current is less than 50ma. visual inspection y more than 6,000m  insulation resistance (i.r.) 6 the insulation resistance should be measured with dc500 t 50v and within 60 t 5 sec. of charging. no self healing breakdowns or flash-overs have taken place in the capacitor. pulse voltage 5 10 impulse of alternating polarity is subjected.  (5 impulse for each polarity) the interval between impulse is 60 sec. applied voltage: 2.5kv zero to peak 0.025 max. cap. change within  t 15% (temp. range:  y 55 to  w 125 d) within the specified tolerance capacitance dissipation factor (d.f.) 7 8 the capacitance/d.f. should be measured at a frequency of 1 t 0.2khz and a voltage of ac1 t 0.2v(r.m.s.) * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa 0.025 max. no defects or abnormalities within the specified tolerance vibration resistance 11 solder the capacitor to the test jig (glass epoxy board). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 min. this motion should be applied for a period of 2 hrs. in each of 3 mutually perpendicular directions (total of 6 hrs.). appearance capacitance d.f. rated voltage dc2kv 120% of the rated voltage ac1500v(r.m.s.) 60 t 1 sec. 60 t 1 sec. test voltage time step 1 2 3 4 5 25 t 2 min. operating temp. t 3 25 t 2 max. operating temp. t 2 25 t 2 temperature ( d ) s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 0 1 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa 75% of the terminations are to be soldered evenly and continuously. solderability of termination 13 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). immerse in solder solution for 2 t 0.5 sec. immersing speed: 25 t 2.5mm/s temp. of solder: 245 t 5  c lead free solder (sn-3.0ag-0.5cu) 235 t 5  c h60a or h63a eutectic solder s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 4 step 1 2 100 to 120 d 170 to 200 d 1 min. 1 min. temperature time step 1 2 3 4 min. operating temp. t 3 room temp. max. operating temp. t 2 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 temperature ( d ) time (min.) more than 1,000m  within  t 10% 0.025 max. appearance i.r. capacitance change d.f. no marking defects resistance to soldering heat 14 preheat the capacitor as table. immerse the capacitor in solder solution at 260 t 5 d for 10 t 1 sec. let sit at room condition* for 24 t 2 hrs., then measure. # immersing speed : 25 t 2.5mm/s # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. * preheating w 0 0 y 10 in accordance with item no.4 dielectric strength more than 3,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects temperature cycle 15 fix the capacitor to the supporting jig (glass epoxy board) shown in fig. 4. perform the 5 cycles according to the 4 heat treatments listed in the following table. let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 in accordance with item no.4 dielectric strength more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity (steady state) 16 let the capacitor sit at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 w 24 y 0 0 in accordance with item no.4 dielectric strength fig. 2 deflection 12 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 2. then apply a force in the direction shown in fig. 3. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
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 z ] ^ ? ?     s t w    4 0 f 4 . 5 t   :   1 . 6 d c a p a c i t a n c e   m e t e r f l e x u r e = 1 2 0 5 0 r 2 3 0 4 5 4 5 p r e s s u r i z i n g s p e e d   :   1 . 0 m m / s p r e s s u r i z e fig. 3 no cracking or marking defects should occur. (in mm) l z w (mm) 4.5 z 2.0 4.5 z 3.2 5.7 z 5.0 3.5 3.5 4.5 7.0 7.0 8.0 2.4 3.7 5.6 1.0 dimension (mm) a b c d c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 1 1 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa more than 2,000m  within  t 20% 0.05 max. appearance i.r. capacitance change d.f. no marking defects life 17 apply 110% of the rated voltage for 1,000 hrs. at maximum operating temperature  t 3 d . remove and let sit for 24 t 2 hrs. at room condition*, then measure. the charge/discharge current is less than 50ma. # pretreatment apply test voltage for 60 t 5 min. at test temperature. remove and let sit for 24 t 2 hrs. at room condition*. w 48 y 0 0 in accordance with item no.4 dielectric strength s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 2 1 2 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 183 13 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors only for camera flash circuit

 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . no removal of the terminations or other defect should occur. adhesive strength of termination 9 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 1. then apply 10n force in the direction of the arrow. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. 1 0 n ,   1 0 t 1 s g l a s s   e p o x y   b o a r d s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d cap. change within  t 10% (apply dc350v bias) within  % (no dc bias) (temp. range :  y 55 to  w 125 d ) w 22 y 33 capacitance temperature characteristics 8 the capacitance measurement should be made at each step specified in table. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 y 10 fig. 1 no. item specifications test method within the specified dimensions no defects or abnormalities no defects or abnormalities y 55 to  w 125 d operating temperature range appearance dimensions dielectric strength 1 2 3 4 using calipers no failure should be observed when dc500v is applied between the terminations for 1 to 5 sec., provided the charge/discharge current is less than 50ma. visual inspection y c u 0.01 m f: more than 100m  ?  m f c f 0.01 m f: more than 10,000m  insulation resistance (i.r.) 5 the insulation resistance should be measured with dc250 t 50v and within 60 t 5 sec. of charging. 0.025 max. within the specified tolerance capacitance dissipation factor (d.f.) 6 7 the capacitance/d.f. should be measured at a frequency of 1 t 0.2khz and a voltage of ac1 t 0.2v(r.m.s.) * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa 0.025 max. no defects or abnormalities within the specified tolerance vibration resistance 10 solder the capacitor to the test jig (glass epoxy board). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 min. this motion should be applied for a period of 2 hrs. in each of 3 mutually perpendicular directions (total of 6 hrs.). appearance capacitance d.f. step 1 2 3 4 5 25 t 2 min. operating temp. t 3 25 t 2 max. operating temp. t 2 25 t 2 temperature ( d ) s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 4 1 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 4 step 1 2 3 4 min. operating temp. t 3 room temp. max. operating temp. t 2 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 temperature ( d ) time (min.) c u 0.01 m f: more than 100m  ?  m f c f 0.01 m f: more than 10,000m  within  t 10% 0.025 max. appearance i.r. capacitance change d.f. no marking defects resistance to soldering heat 13 preheat the capacitor at 120 to 150 d * for 1 min. immerse the capacitor in solder solution at 260 t 5 d for 10 t 1 sec. let sit at room condition* for 24 t 2 hrs., then measure. # immersing speed : 25 t 2.5mm/s # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 in accordance with item no.4 dielectric strength c u 0.01 m f: more than 100m  ?  m f c f 0.01 m f: more than 10,000m  within  t 7.5% 0.025 max. appearance i.r. capacitance change d.f. no marking defects temperature cycle 14 fix the capacitor to the supporting jig (glass epoxy board) shown in fig. 4. perform the 5 cycles according to the 4 heat treatments listed in the following table. let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 in accordance with item no.4 dielectric strength c u 0.01 m f: more than 10m  ?  m f c f 0.01 m f: more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity (steady state) 15 let the capacitor sit at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 w 24 y 0 0 in accordance with item no.4 dielectric strength 75% of the terminations are to be soldered evenly and continuously. solderability of termination 12 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). immerse in solder solution for 2 t 0.5 sec. immersing speed: 25 t 2.5mm/s temp. of solder: 245 t 5  c lead free solder (sn-3.0ag-0.5cu) 235 t 5  c h60a or h63a eutectic solder (in mm) fig. 2 deflection 11 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 2. then apply a force in the direction shown in fig. 3. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
 y z ^ a ?   	 
 v z [  ? ? b      		 
     t u w x y zz [ \ ] _ `  |  ? a ?? ? - ?          	  
 q r s t u v w z ] ^     |   ? ?    t x  ?     q t u x   | ? a   u x | ?   u y | a c  	 
 v z [  ? ?   
 y ] ^ a ?  1 0 0 	  
 z ] ^ ? ?     s t w    4 0 f 4 . 5 t   :   1 . 6 d c a p a c i t a n c e   m e t e r f l e x u r e = 1 2 0 5 0 r 2 3 0 4 5 4 5 p r e s s u r i z i n g s p e e d :   1 . 0 m m / s p r e s s u r i z e fig. 3 no cracking or marking defects should occur. l z w (mm) 3.2 z 1.6 2.2 5.0 2.0 1.0 dimension (mm) a b c d c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 5 1 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa c u 0.01 m f: more than 10m  ?  m f c f 0.01 m f: more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects life 16 apply dc350v for 1,000 hrs. at maximum operating temperature  t 3 d . remove and let sit for 24 t 2 hrs. at room condition*, then measure. the charge/discharge current is less than 50ma. # pretreatment apply test voltage for 60 t 5 min. at test temperature. remove and let sit for 24 t 2 hrs. at room condition*. w 48 y 0 0 in accordance with item no.4 dielectric strength c u 0.01 m f: more than 10m  ?  m f c f 0.01 m f: more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity loading  17 apply the rated voltage at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment apply test voltage for 60 t 5 min. at test temperature. remove and let sit for 24 t 2 hrs. at room condition*. w 24 y 0 0 in accordance with item no.4 dielectric strength s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 6 1 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 187 14 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors ac250v (r.m.s.) type (which meet japanese law) part number lw t dimensions (mm) g min. e min. 2.0   0.2 ga242q 2.5 3.2 0.3 4.5   0.3 1.5 +0, -0.3 3.2   0.3 ga243d 4.5   0.4 2.0 +0, -0.3 ga243q 1.5 +0, -0.3 5.0   0.4 ga255d 5.7   0.4 2.0 +0, -0.3 l t w e e g part number rated voltage (v) tc code (standard) capacitance length l (mm) width w (mm) thickness t (mm) electrode g min. (mm) electrode e (mm) ga242qr7e2471mw01l ac250 (r.m.s.) x7r (eia) 470pf   20% 4.5 2.0 1.5 2.5 0.3 min. ga242qr7e2102mw01l ac250 (r.m.s.) x7r (eia) 1000pf   20% 4.5 2.0 1.5 2.5 0.3 min. ga243qr7e2222mw01l ac250 (r.m.s.) x7r (eia) 2200pf   20% 4.5 3.2 1.5 2.5 0.3 min. ga243qr7e2332mw01l ac250 (r.m.s.) x7r (eia) 3300pf   20% 4.5 3.2 1.5 2.5 0.3 min. ga243dr7e2472mw01l ac250 (r.m.s.) x7r (eia) 4700pf   20% 4.5 3.2 2.0 2.5 0.3 min. ga243qr7e2103mw01l ac250 (r.m.s.) x7r (eia) 10000pf   20% 4.5 3.2 1.5 2.5 0.3 min. ga243qr7e2223mw01l ac250 (r.m.s.) x7r (eia) 22000pf   20% 4.5 3.2 1.5 2.5 0.3 min. ga243dr7e2473mw01l ac250 (r.m.s.) x7r (eia) 47000pf   20% 4.5 3.2 2.0 2.5 0.3 min. ga255dr7e2104mw01l ac250 (r.m.s.) x7r (eia) 0.10  f   20% 5.7 5.0 2.0 3.2 0.3 min. n  features 1. chip monolithic ceramic capacitor for ac lines. 2. a new monolithic structure for small, high      capacitance capable of operating at high voltage      levels. 3. sn-plated external electrodes realizes good      solderability. 4. only for reflow soldering 5. capacitance 0.01 to 0.1uf for connecting lines and     470 to 4700pf for connecting lines to earth. n  applications noise suppression filters for switching power supplies, telephones, facsimiles, modems.   do not use these products in any automotive  power train or safety equipment including battery  charger for electric vehicles and plug-in hybrid. only murata products clearly stipulated as  "for automotive use" on its catalog can be used  for automobile applications such as power train and  safety equipment. n  reference standard ga2 series obtains no safety approval. this series is based on the standards of the  electrical appliance and material safety law of japan  (separated table 4). ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . no. item specifications test method within the specified dimensions no defects or abnormalities no defects or abnormalities y 55 to  w 125 d operating temperature range appearance dimensions dielectric strength 1 2 3 4 using calipers no failure should be observed when voltage in table is applied between the terminations for 60 t 1 sec., provided the charge/discharge current is less than 50ma. visual inspection y * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa cap. change within  t 15% (temp. range:  y 55 to  w 125 d ) capacitance temperature characteristics 8 the capacitance measurement should be made at each step specified in table. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 more than 2,000m  insulation resistance (i.r.) 5 the insulation resistance should be measured with dc500 t 50v and within 60 t 5 sec. of charging. 0.025 max. within the specified tolerance capacitance dissipation factor (d.f.) 6 7 the capacitance/d.f. should be measured at a frequency of 1 t 0.2khz and a voltage of ac1 t 0.2v (r.m.s.) no removal of the terminations or other defects should occur. adhesive strength of termination 10 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 1. then apply 10n force in the direction of the arrow. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. 1 0 n ,     1 0 t 1 s g l a s s   e p o x y   b o a r d s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 1 0.025 max. no defects or abnormalities within the specified tolerance vibration resistance 11 solder the capacitor to the test jig (glass epoxy board). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 min. this motion should be applied for a period of 2 hrs. in each of 3 mutually perpendicular directions (total of 6 hrs.). appearance capacitance d.f. r 3 r 1 r 2 c t c d 1 0 k v v no defects or abnormalities discharge test (application: nominal capacitance c f 10,000pf) 9 as in fig., discharge is made 50 times at 5 sec. intervals from the capacitor (cd) charged at dc voltage of specified. ct: capacitor under test    cd: 0.001  f r1: 1,000  r2: 100m  r3: surge resistance appearance nominal capacitance c u 10,000pf c f 10,000pf test voltage ac575v (r.m.s.) ac1500v (r.m.s.) step 1 2 3 4 5 25 t 2 min. operating temp. t 3 25 t 2 max. operating temp. t 2 25 t 2 temperature ( d ) s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 8 1 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 75% of the terminations are to be soldered evenly and continuously. solderability of termination 13 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). immerse in solder solution for 2 t 0.5 sec. immersing speed: 25 t 2.5mm/s temp. of solder: 245 t 5  c lead free solder (sn-3.0ag-0.5cu) 235 t 5  c h60a or h63a eutectic solder step 1 2 100 to 120 d 170 to 200 d 1 min. 1 min. temperature time more than 2,000m  within  t 10% 0.025 max. appearance i.r. capacitance change d.f. no marking defects resistance to soldering heat 15 preheat the capacitor as table. immerse the capacitor in solder solution at 260 t 5 d for 10 t 1 sec.  let sit at room condition* for 24 t 2 hrs., then measure. # immersing speed : 25 t 2.5mm/s # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. * preheating w 0 0 y 10 in accordance with item no.4 dielectric strength more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity insulation 14 the capacitor should be subjected to 40 t 2 d , relative humidity of 90 to 98% for 8 hrs., and then removed in room condition* for 16 hrs. until 5 cycles. in accordance with item no.4 dielectric strength no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 4 step 1 2 3 4 min. operating temp. t 3 room temp. max. operating temp. t 2 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 temperature ( d ) time (min.) more than 2,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects temperature cycle 16 fix the capacitor to the supporting jig (glass epoxy board) shown in fig. 4. perform the 5 cycles according to the 4 heat treatments listed in the following table. let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 in accordance with item no.4 dielectric strength fig. 2 deflection 12 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 2. then apply a force in the direction shown in fig. 3. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
 y z ^ a ?   	 
 v z [  ? ? b      		 
     t u w x y zz [ \ ] _ `  |  ? a ?? ? - ?          	  
 q r s t u v w z ] ^     |   ? ?    t x  ?     q t u x   | ? a   u x | ?   u y | a c  	 
 v z [  ? ?   
 y ] ^ a ?  1 0 0 	  
 z ] ^ ? ?     s t w    4 0 f 4 . 5 t   :   1 . 6 d c a p a c i t a n c e   m e t e r f l e x u r e = 1 2 0 5 0 r 2 3 0 4 5 4 5 p r e s s u r i z i n g s p e e d :   1 . 0 m m / s p r e s s u r i z e fig. 3 no cracking or marking defects should occur. (in mm) l z w (mm) 4.5 z 2.0 4.5 z 3.2 5.7 z 5.0 3.5 3.5 4.5 7.0 7.0 8.0 2.4 3.7 5.6 1.0 dimension (mm) a b c d s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 8 9 1 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method * "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa more than 1,000m  within  t 20% 0.05 max. appearance i.r. capacitance change d.f. no marking defects life 18 apply voltage and time as table at maximum operating temperature t 3 d . remove and let sit for 24 t 2 hrs. at room condition*, then measure. the charge / discharge current is less than 50ma. * except that once each hour the voltage is increased to ac1,000v (r.m.s.) for 0.1 sec. # pretreatment apply test voltage for 60 t 5 min. at test temperature. remove and let sit for 24 t 2 hrs. at room condition*. in accordance with item no.4 dielectric strength more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity loading 19 apply the rated voltage at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment apply test voltage for 60 t 5 min. at test temperature. remove and let sit for 24 t 2 hrs. at room condition*. w 24 y 0 0 in accordance with item no.4 dielectric strength more than 1,000m  within  t 15% 0.05 max. appearance i.r. capacitance change d.f. no marking defects humidity (steady  state) 17 let the capacitor sit at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition*, then measure. # pretreatment perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition*. w 0 0 y 10 w 24 y 0 0 in accordance with item no.4 dielectric strength nominal capacitance c u 10,000pf c f 10,000pf test time 1,000 w 4 8 y 1 0 hrs. 1,500 w 4 8 y 1 0 hrs. test voltage ac300v (r.m.s.) ac500v (r.m.s.)  * s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 9 0 1 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 191 15 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors part number lt w dimensions (mm) g min. e min. 2.0   0.3 ga355d 5.7   0.4 4.0 0.3 5.0   0.4 l t w e e g standard no. rated voltage class line by-pass ul vde bsi semko esti ul1414 iec 60384-14 en 60384-14 en 60065 (14.2) iec 60384-14 en 60384-14 iec 60384-14 en 60384-14 en 60065 iec 60384-14 ac250v (r.m.s.) x1, y2 part number rated voltage (v) tc code (standard) capacitance (pf) length l (mm) width w (mm) thickness t (mm) electrode g min. (mm) electrode e (mm) ga355dr7gc101ky02l ac250 (r.m.s.) x7r (eia) 100   10% 5.7 5.0 2.0 4.0 0.3 min. ga355dr7gc151ky02l ac250 (r.m.s.) x7r (eia) 150   10% 5.7 5.0 2.0 4.0 0.3 min. ga355dr7gc221ky02l ac250 (r.m.s.) x7r (eia) 220   10% 5.7 5.0 2.0 4.0 0.3 min. ga355dr7gc331ky02l ac250 (r.m.s.) x7r (eia) 330   10% 5.7 5.0 2.0 4.0 0.3 min. n  features 1. chip monolithic ceramic capacitor (certified as      conforming to safety standards) for ac lines. 2. a new monolithic structure for small, high      capacitance capable of operating at high voltage      levels. 3. compared to lead type capacitors, this new      capacitor is greatly downsized and low-profiled to      1/10 or less in volume, and 1/4 or less in height. 4. the type gc can be used as an x1-class and y2-class     capacitor, line-by-pass capacitor of ul1414. 5. +125 degree c guaranteed 6. only for reflow soldering n  applications 1. ideal for use as y capacitor or x capacitor for      various switching power supplies 2. ideal for modem applications   do not use these products in any automotive  power train or safety equipment including battery  charger for electric vehicles and plug-in hybrid. only murata products clearly stipulated as  "for automotive use" on its catalog can be used  for automobile applications such as power train and  safety equipment. safety standard certified type gc (ul, iec60384-14 class x1/y2) n  standard certification  ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 9 2 1 6 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c h i p   m o n o l i t h i c   c e r a m i c   c a p a c i t o r s

 1 9 3 1 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c h i p   m o n o l i t h i c   c e r a m i c   c a p a c i t o r s

 1 9 4 1 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p a r t   n u m b e r r a t e d   v o l t a g e ( v ) t c   c o d e ( s t a n d a r d ) c a p a c i t a n c e ( p f ) l e n g t h   l ( m m ) w i d t h   w ( m m ) t h i c k n e s s   t ( m m ) e l e c t r o d e   g m i n . ( m m ) e l e c t r o d e   e ( m m ) c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . g a 3 5 5 q r 7 g f 1 8 2 k w 0 1 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 1 8 0 0    1 0 % 5 . 7 5 . 0 1 . 5 4 . 0 0 . 3   m i n . g a 3 5 5 q r 7 g f 2 2 2 k w 0 1 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 2 2 0 0    1 0 % 5 . 7 5 . 0 1 . 5 4 . 0 0 . 3   m i n . g a 3 5 5 q r 7 g f 3 3 2 k w 0 1 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 3 3 0 0    1 0 % 5 . 7 5 . 0 1 . 5 4 . 0 0 . 3   m i n . g a 3 5 5 d r 7 g f 4 7 2 k w 0 1 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 4 7 0 0    1 0 % 5 . 7 5 . 0 2 . 0 4 . 0 0 . 3   m i n . g a 3 5 2 q r 7 g f 6 8 1 k w 0 1 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 6 8 0    1 0 % 5 . 7 2 . 8 1 . 5 4 . 0 0 . 3   m i n . g a 3 4 2 d r 7 g f 1 0 2 k w 0 2 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 1 0 0 0    1 0 % 4 . 5 2 . 0 2 . 0 2 . 5 0 . 3   m i n . g a 3 5 2 q r 7 g f 1 0 2 k w 0 1 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 1 0 0 0    1 0 % 5 . 7 2 . 8 1 . 5 4 . 0 0 . 3   m i n . g a 3 5 2 q r 7 g f 1 5 2 k w 0 1 l a c 2 5 0   ( r . m . s . ) x 7 r   ( e i a ) 1 5 0 0    1 0 % 5 . 7 2 . 8 1 . 5 4 . 0 0 . 3   m i n . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 195 18 ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. chip monolithic ceramic capacitors part number lt w dimensions (mm) g min. e min. 1.5 +0,-0.3 ga355d 5.7   0.4 3.0 0.3 5.0   0.4 2.0 +0,-0.3 2.5 +0,-0.3 2.9 +0,-0.4 ga355x ga355q ga355e l t w e e g standard no. rated voltage class vde semko esti iec 60384-14 en 60384-14 ac250v (r.m.s.) x2 part number rated voltage (v) tc code (standard) capacitance (pf) length l (mm) width w (mm) thickness t (mm) electrode g min. (mm) electrode e (mm) ga355qr7gb103kw01l ac250 (r.m.s.) x7r (eia) 10000   10% 5.7 5.0 1.5 3.0 0.3 min. ga355qr7gb153kw01l ac250 (r.m.s.) x7r (eia) 15000   10% 5.7 5.0 1.5 3.0 0.3 min. ga355dr7gb223kw01l ac250 (r.m.s.) x7r (eia) 22000   10% 5.7 5.0 2.0 3.0 0.3 min. ga355er7gb333kw01l ac250 (r.m.s.) x7r (eia) 33000   10% 5.7 5.0 2.5 3.0 0.3 min. ga355er7gb473kw01l ac250 (r.m.s.) x7r (eia) 47000   10% 5.7 5.0 2.5 3.0 0.3 min. ga355xr7gb563kw06l ac250 (r.m.s.) x7r (eia) 56000   10% 5.7 5.0 2.9 3.0 0.3 min. n  features 1. the type gb can be used as an x2-class capacitor. 2. chip monolithic ceramic capacitor (certified as      conforming to safety standards) for ac lines 3. a new monolithic structure for small, high      capacitance capable of operating at high voltage      levels 4. compared to lead type capacitors, this new      capacitor is greatly downsized and low-profiled to      1/10 or less in volume, and 1/4 or less in height. 5. +125 degree c guaranteed 6. only for reflow soldering n  applications ideal for use as x capacitor for various switching  power supplies   do not use these products in any automotive  power train or safety equipment including battery  charger for electric vehicles and plug-in hybrid. only murata products clearly stipulated as  "for automotive use" on its catalog can be used  for automobile applications such as power train and  safety equipment. safety standard certified type gb (iec60384-14 class x2) n  standard certification ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . no. item specifications test method within the specified dimensions no defects or abnormalities no defects or abnormalities y 55 to  w 125 d operating temperature range appearance dimensions dielectric strength 1 2 3 4 using calipers no failure should be observed when voltage in table is applied between the terminations for 60 t 1 sec., provided the charge/discharge current is less than 50ma. visual inspection y *1 "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa *2 "c" expresses nominal capacitance value (pf). 9 more than 6,000m  insulation resistance (i.r.) 6 the insulation resistance should be measured with dc500 t 50v and within 60 t 5 sec. of charging. within the specified tolerance capacitance dissipation factor (d.f.) q 7 8 the capacitance/q/d.f. should be measured at a frequency of 1 t 0.2khz (sl char.: 1 t 0.2mhz) and a voltage of  ac1 t 0.2v (r.m.s.) no removal of the terminations or other defect should occur. adhesive strength of termination 11 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 1. then apply 10n force in the direction of the arrow. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock. 1 0 n ,     1 0 t 1 s g l a s s   e p o x y   b o a r d fig. 1 r 3 r 1 r 2 c t c d 1 0 k v v ct: capacitor under test    cd: 0.001  f r1: 1,000  r2: 100m  r3: surge resistance type gb type gc/gd/gf test voltage dc1075v ac1500v (r.m.s.) no defects or abnormalities more than 1,000m  in accordance with item no.4 discharge test (application: type gc) 10 as in fig., discharge is made 50 times at 5 sec. intervals from the capacitor (cd) charged at dc voltage of specified. appearance i.r. dielectric strength char. x7r sl d.f. v 0.025 q u 400 w 20c* 2 (c f 30pf) q u 100 0 (c u 30pf) specification no self healing breakdowns or flash-overs have taken place in the capacitor. pulse voltage (application: type gd/gf) 5 10 impulse of alternating polarity is subjected. (5 impulse for each polarity) the interval between impulse is 60 sec. applied voltage: 2.5kv zero to peak char. x7r within  t 15% capacitance change char. sl w 350 to  y 1000ppm/ d temperature coefficient capacitance temperature characteristics the capacitance measurement should be made at each step specified in table. sl char. : the capacitance should be measured at even 85 d between step 3 and step 4. # pretreatment for x7r char. perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition* 1 . w 0 0 y 10 step 1 2 3 4 5 25 t 2 (20 t 2 for sl char.) min. operating temp. t 3 25 t 2 (20 t 2 for sl char.) max. operating temp. t 2 25 t 2 (20 t 2 for sl char.) temperature ( d ) temperature characteristic guarantee is  y 55 to  w 125 d temperature characteristic guarantee is  w 20 to  w 85 d g a 3   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 9 6 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 75% of the terminations are to be soldered evenly and continuously. solderability of termination 14 immerse the capacitor in a solution of ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in weight proportion). immerse in solder solution for 2 t 0.5 sec. immersing speed: 25 t 2.5mm/s temp. of solder: 245 t 5  c lead free solder (sn-3.0ag-0.5cu) 235 t 5  c h60a or h63a eutectic solder no. item specifications test method step 1 2 100 to 120 d 170 to 200 d 1 min. 1 min. temperature time more than 1,000m  appearance i.r. capacitance change no marking defects resistance to soldering heat 15 preheat the capacitor as table.  immerse the capacitor in solder solution at 260 t 5 d for 10 t 1 sec.  let sit at room condition* 1 for 24 t 2 hrs., then measure. # immersing speed : 25 t 2.5mm/s # pretreatment for x7r char. perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition* 1 . * preheating w 0 0 y 10 in accordance with item no.4 dielectric strength fig. 2 deflection 13 solder the capacitor to the testing jig (glass epoxy board) shown in fig. 2. then apply a force in the direction shown in fig. 3. the soldering should be done using the reflow method and should be conducted with care so that the soldering is uniform and free of defects such as heat shock.  	 
 y z ^ a ?   	 
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 y ] ^ a ?  1 0 0 	  
 z ] ^ ? ?     s t w    4 0 f 4 . 5 t   :   1 . 6 d c a p a c i t a n c e   m e t e r f l e x u r e = 1 2 0 5 0 r 2 3 0 4 5 4 5 p r e s s u r i z i n g s p e e d :   1 . 0 m m / s p r e s s u r i z e fig. 3 no cracking or marking defects should occur. (in mm) l z w (mm) 4.5 z 2.0 3.5 7.0 2.4 4.5 z 3.2 3.5 7.0 3.7 5.7 z 2.8 4.5 8.0 3.2 5.7 z 5.0 4.5 8.0 5.6 1.0 dimension (mm) a b c d s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d no defects or abnormalities within the specified tolerance vibration resistance 12 solder the capacitor to the test jig (glass epoxy board). the capacitor should be subjected to a simple harmonic motion having a total amplitude of 1.5mm, the frequency being varied uniformly between the approximate limits of 10 and 55hz. the frequency range, from 10 to 55hz and return to 10hz, should be traversed in approximately 1 min. this motion should be applied for a period of 2 hrs. in each of 3 mutually perpendicular directions (total of 6 hrs.). appearance capacitance d.f. q *1 "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa *2 "c" expresses nominal capacitance value (pf). char. x7r sl d.f. v 0.025 q u 400 w 20c* 2 (c f 30pf) q u 100 0 (c u 30pf) specification char. x7r sl within  t 10% within  t 2.5% or  t 0.25pf (whichever is larger) capacitance change g a 3   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 9 7 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method more than 3,000m  appearance i.r. capacitance change d.f. q no marking defects life 18 before this test, the test shown in the following is performed. item 11  adhesive strength of termination (apply force is 5n) item 13  deflection impulse voltage each individual capacitor should be subjected to a 2.5kv (type gc/gf: 5kv) impulse (the voltage value means zero to peak) for three times. then the capacitors are applied to life test. apply voltage as table for 1,000 hrs. at 125 d , relative humidity 50% max. let sit for 24 t 2 hrs. at room condition* 1 , then measure. # pretreatment for x7r char. perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition* 1 . w 0 0 y 10 w 2 y 0 in accordance with item no.4 dielectric strength f r o n t   t i m e   ( t 1 ) = 1 . 2  s = 1 . 6 7 t t i m e   t o   h a l f - v a l u e   ( t 2 ) = 5 0  s t t t 2 t 1 0 3 0 5 0 9 0 ( % ) 1 0 0 type gb gc gd gf applied voltage ac312.5v (r.m.s.), except that once each hour the voltage is increased to ac1,000v (r.m.s.) for 0.1 sec. ac425v (r.m.s.), except that once each hour the voltage is increased to ac1,000v (r.m.s.) for 0.1 sec. more than 3,000m  appearance i.r. capacitance change d.f. q no marking defects humidity (steady  state) 17 before this test, the test shown in the following is performed. item 11  adhesive strength of termination (applied force is 5n) item 13  deflection let the capacitor sit at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition* 1 , then measure. # pretreatment for x7r char. perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition* 1 . w 0 0 y 10 w 24 y 0 0 in accordance with item no.4 dielectric strength # pretreatment for x7r char. perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition* 1 . w 0 0 y 10 s o l d e r   r e s i s t c u g l a s s   e p o x y   b o a r d fig. 4 step 1 2 3 4 min. operating temp. t 3 room temp. max. operating temp. t 2 room temp. 30 t 3 2 to 3 30 t 3 2 to 3 temperature ( d ) time (min.) more than 3,000m  appearance i.r. capacitance change d.f. q no marking defects temperature cycle 16 fix the capacitor to the supporting jig (glass epoxy board) shown in fig. 4. perform the 5 cycles according to the 4 heat treatments listed in the following table. let sit for 24 t 2 hrs. at room condition* 1 , then measure. in accordance with item no.4 dielectric strength char. x7r sl d.f. v 0.05 q u 400 w 20c* 2 (c f 30pf) q u 100 0 (c u 30pf) specification char. x7r sl within  t 15% within  t 2.5% or  t 0.25pf (whichever is larger) capacitance change *1 "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa *2 "c" expresses nominal capacitance value (pf). char. x7r sl d.f. v 0.05 q u 275 w 5/2c* 2 (c f 30pf) q u 350             (c u 30pf) specification char. x7r sl within  t 15% within  t 5.0% or  t 0.5pf (whichever is larger) capacitance change c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . char. x7r sl d.f. v 0.05 q u 275 w 5/2c* 2 (c f 30pf) q u 350              (c u 30pf) specification char. x7r sl within  t 20% within  t 3.0% or  t 0.3pf (whichever is larger) capacitance change g a 3   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 9 8 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . no. item specifications test method more than 3,000m  appearance i.r. capacitance change d.f. q no marking defects humidity loading 19 before this test, the test shown in the following is performed. item 11  adhesive strength of termination (apply force is 5n) item 13  deflection apply the rated voltage at 40 t 2 d and relative humidity of 90 to 95% for 500 hrs. remove and let sit for 24 t 2 hrs. at room condition* 1 , then measure. # pretreatment for x7r char. perform a heat treatment at 150 d for 60 t 5 min. and then let sit for 24 t 2 hrs. at room condition* 1 . w 0 0 y 10 w 24 y 0 0 in accordance with item no.4 dielectric strength char. x7r sl within  t 15% within  t 5.0% or  t 0.5pf (whichever is larger) capacitance change char. x7r sl d.f. v 0.05 q u 275 w 5/2c* 2 (c f 30pf) q u 350              (c u 30pf) specification *1 "room condition"  temperature: 15 to 35 d ,  relative humidity: 45 to 75%,  atmospheric pressure: 86 to 106kpa *2 "c" expresses nominal capacitance value (pf). the cheesecloth should not be on fire. active flammability 20 the capacitor should be individually wrapped in at least one but not more than two complete layers of cheesecloth. the  capacitor should be subjected to 20 discharges. the interval between successive discharges should be 5 sec. the u ac should be maintained for 2 min. after the last discharge. c 1,2 : 1  f t 10% c 3 : 0.033  f t 5% 10kv l 1 to 4 : 1.5mh t 20% 16a rod core choke c t : 3  f t 5% 10kv r : 100  t 2% c x : capacitor under test u ac : u r t 5% f : fuse, rated 16a u r : rated voltage u t : voltage applied to c t u t c t c x c 3 c 2 l 1 l 3 l 2 r l 4 c 1 s 2 t r s 1 u a c f o s c i l l o s c o p e u x u i t i m e type gb, gd gc, gf 2.5kv 5kv ui the burning time should not exceed 30 sec. the tissue paper should not ignite. passive flammability 21 the capacitor under test should be held in the flame in the position which best promotes burning. each specimen should only be exposed once to the flame. time of exposure to flame: 30 sec. length of flame : 12 t 1mm gas burner : length 35mm min. inside dia. 0.5 t 0.1mm outside dia. 0.9mm max. gas : butane gas purity 95% min. a b o u t   8 m m 2 0 0 t 5 m m t e s t   s p e c i m e n t i s s u e a b o u t   1 0 m m   t h i c k   b o a r d 4 5 ? g a 3   s e r i e s   s p e c i f i c a t i o n s   a n d   t e s t   m e t h o d s 1 9 9 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g .  this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  it?s specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering.  this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 g r m / g r 4 / g r 7 / g a 2 / g a 3   s e r i e s   d a t a   ( t y p i c a l   e x a m p l e ) 2 0 0 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   c a p a c i t a n c e   -   t e m p e r a t u r e   c h a r a c t e r i s t i c s c 0 g / u 2 j / s l   c h a r a c t e r i s t i c s c a p .   c h a n g e   ( % ) t e m p e r a t u r e   ( ? c ) - 2 0 0 5 1 0 - 6 0 - 4 0 - 2 0 0 2 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 - 1 5 - 1 0 - 5 1 5 2 0 c 0 g c 0 g s l s l u 2 j u 2 j x 7 r   c h a r a c t e r i s t i c s - 3 0 - 2 0 - 1 0 0 1 0 2 0 3 0 - 6 0 - 4 0 - 2 0 0 2 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 t e m p e r a t u r e   ( ? c ) c a p .   c h a n g e   ( % )   x 7 r   c h a r .   s p e c . ( u p p e r )   x 7 r   c h a r .   s p e c . ( l o w e r ) g r 4   s e r i e s c a p .   c h a n g e   ( % ) t e m p e r a t u r e   ( ? c ) e 2 0 0 5 1 0 e 6 0 e 4 0 e 2 0 0 2 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 e 1 5 e 1 0 - 5 1 5 2 0 n   i m p e d a n c e   -   f r e q u e n c y   c h a r a c t e r i s t i c s   g r m   s e r i e s   ( c 0 g   c h a r .   6 3 0 v ) 1 0 k 1 k 1 0 1 0 0 1 1 0 0 m 1 0 m 1 m 1 0 m 1 0 0 m 1 0 g 1 g f r e q u e n c y   ( h z ) z   ( ? ) 1 0 0 p f 1 0 0 0 p f 4 7 0 p f g r m   s e r i e s   ( x 7 r   c h a r .   2 5 0 v ) 1 k 1 0 0 1 0 1 1 0 0 m 1 0 m 1 m 1 0 m 1 0 0 m 1 g f r e q u e n c y   ( h z ) z   ( ? ) 1 0 0 0 p f 1 0 0 0 0 p f 1 0 0 0 0 0 p f c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 g r m / g r 4 / g r 7 / g a 2 / g a 3   s e r i e s   d a t a   ( t y p i c a l   e x a m p l e ) 2 0 1 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . n   i m p e d a n c e   -   f r e q u e n c y   c h a r a c t e r i s t i c s   g r m   s e r i e s   ( x 7 r   c h a r .   6 3 0 v ) 1 k 1 0 0 1 0 1 1 0 0 m 1 0 m 1 m 1 0 m 1 0 0 m 1 g f r e q u e n c y   ( h z ) z   ( ? ) 1 0 0 0 p f 1 0 0 0 0 p f 1 0 0 0 0 0 p f g r 4   s e r i e s 1 k 1 0 0 1 0 1 1 0 0 m 1 0 m 1 m 1 0 m 1 0 0 m 1 g f r e q u e n c y   ( h z ) z   ( ? ) 1 0 0 p f 1 0 0 0 p f 4 7 0 0 p f g r 7   s e r i e s 1 k 1 0 0 1 0 1 1 0 0 m 1 0 m 1 m 1 0 m 1 0 0 m 1 g f r e q u e n c y   ( h z ) z   ( ? ) 1 0 0 0 0 p f 2 2 0 0 0 p f g a 2   s e r i e s z   ( ? ) f r e q u e n c y   ( h z ) 1 0 m 1 0 1 m 1 0 m 1 0 0 m 1 g 1 1 0 0 1 k 1 0 0 m 1 0 0 0 0 p f 1 0 0 0 p f 1 0 0 0 0 0 p f g a 3   s e r i e s   ( t y p e   g d ) 1 k 1 0 0 1 0 1 1 0 0 m 1 0 m 1 m 1 0 m 1 0 0 m 1 g f r e q u e n c y   ( h z ) z   ( ? ) 1 5 0 p f 1 0 0 0 p f 2 2 0 0 p f g a 3   s e r i e s   ( t y p e   g f ) 1 k 1 0 0 1 0 1 1 0 0 m 1 0 m 1 m 1 0 m 1 0 0 m 1 g f r e q u e n c y   ( h z ) z   ( ? ) 1 0 0 0 p f 2 2 0 0 p f c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 g r m / g r 4 / g r 7 / g a 2 / g a 3   s e r i e s   d a t a   ( t y p i c a l   e x a m p l e ) 2 0 2 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . n   i m p e d a n c e   -   f r e q u e n c y   c h a r a c t e r i s t i c s   g a 3   s e r i e s   ( t y p e   g b ) 0 . 0 1 0 . 1 1 1 0 1 0 0 1 m 1 0 m 1 0 0 m 1 g f r e q u e n c y   ( h z ) z   ( ? ) 3 3 0 0 0 p f 1 0 0 0 0 p f 5 6 0 0 0 p f n   c a p a c i t a n c e   -   a c   v o l t a g e   c h a r a c t e r i s t i c s   g a 3   s e r i e s   ( t y p e   g d / g f ,   x 7 r   c h a r . ) - 6 0 - 4 0 - 2 0 0 2 0 4 0 6 0 0 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 a c   v o l t a g e   [ v ( r . m . s . ) ] c a p .   c h a n g e   ( % ) a t   r o o m   c o n d i t i o n   ( 2 5 ? c ) g a 3   s e r i e s   ( t y p e   g b )   a t   r o o m   c o n d i t i o n   ( 2 5 ? c ) - 6 0 - 4 0 - 2 0 0 2 0 4 0 6 0 0 2 0 0 4 0 0 6 0 0 8 0 0 1 0 0 0 a c   v o l t a g e   [ v ( r . m . s . ) ] c a p .   c h a n g e   ( % ) 1 0 0 0 0 p f 3 3 0 0 0 p f 5 6 0 0 0 p f ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 taping is standard packaging method. part number dimensions (mm) wt ?80mm reel paper tape embossed tape l quantity (pcs.) medium voltage ac250v safety std. certification grm18 grm21 grm31/gr731 grm32 grm42/gr442 grm43/gr443 grm55/gr455 ga242 ga243 ga255 ga342 ga343 ga352 ga355 1.6 2.0 3.2 3.2 4.5 4.5 5.7 4.5 4.5 5.7 4.5 4.5 5.7 5.7 0.8 1.25 1.6 2.5 2.0 3.2 5.0 2.0 3.2 5.0 2.0 3.2 2.8 5.0 0.8 1.0 1.25 1.0 1.25 1.6 1.0 1.25 1.5 2.0 1.0 1.5 2.0 1.5 2.0 2.5 2.0 1.5 1.5 2.0 2.0 1.0 1.5 2.0 1.5 2.0 1.5 1.5 2.0 2.5 2.7 2.9 4,000 4,000 - 4,000 - - 4,000 - - - - - - - - - - - - - - - - - - - - - - - - - - - 3,000 - 3,000 2,000 - 3,000 2,000 1,000 3,000 2,000 2,000 1,000 1,000 500 1,000 2,000 1,000 1,000 1,000 3,000 2,000 2,000 1,000 1,000 1,000 1,000 1,000 500 500 500 c  minimum quantity guide c  tape carrier packaging (1) appearance of taping q embossed tape w paper tape top tape: 0.05mm in thickness sprocket hole: as specified in (2) cavity for chip: as specified in (2) base tape: as specified in (2) bottom tape: 0.05mm in thickness chip packed chips cover tape: 0.06mm in thickness sprocket hole: as specified in (2) cavity for chip: as specified in (2) base tape: as specified in (2) chip packed chips continued on the following page. package 203 18 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ( 2 ) d i m e n s i o n s   o f   t a p e q   e m b o s s e d   t a p e w   p a p e r   t a p e ( 3 ) d i m e n s i o n s   o f   r e e l 8 m m   w i d t h   4 m m   p i t c h   t a p e 8 m m   w i d t h   4 m m   p i t c h   t a p e 1 2 m m   w i d t h   8 m m / 4 m m   p i t c h   t a p e a * p a r t   n u m b e r a * p a r t   n u m b e r b * g r m 2 1   ( t u 1 . 2 5 m m ) 1 . 4 5 2 . 2 5 g r m 3 1 / g r 7 3 1   ( t u 1 . 2 5 m m ) 2 . 0 3 . 6 g r m 3 2   ( t u 1 . 2 5 m m ) 2 . 9 3 . 6 b * 2 . 5 5 . 1 3 . 6 4 . 9 3 . 2 6 . 1 g r m 4 2 / g r 4 4 2 / g a 2 4 2 / g a 3 4 2 g r m 4 3 / g r 4 4 3 / g a 2 4 3 / g a 3 4 3 g a 3 5 2 g r m 5 5 / g r 4 5 5 / g a 2 5 5 / g a 3 5 5 5 . 4 * 1     4 . 0  0 . 1 m m   i n   c a s e   o f   g r m 4 2 / g r 4 4 2 / g a 2 4 2 / g a 3 4 2 6 . 1 * n o m i n a l   v a l u e * n o m i n a l   v a l u e a * p a r t   n u m b e r b * g r m 2 1   ( t = 1 . 0 m m ) 1 . 4 5 2 . 2 5 g r m 1 8 1 . 0 5 1 . 8 5 g r m 3 1 / g r 7 3 1   ( t = 1 . 0 m m ) 2 . 0 3 . 6 g r m 3 2   ( t = 1 . 0 m m ) 2 . 9 3 . 6 * n o m i n a l   v a l u e ( i n   m m ) ( i n   m m ) ( i n   m m ) 4 . 0 t 0 . 1 4 . 0 t 0 . 0 5 1 . 7 5 t 0 . 1 8 . 0 t 0 . 3 d i r e c t i o n   o f   f e e d a b 2 . 0 t 0 . 0 5 0 . 2 5 t 0 . 1 2 . 5   m a x . 3 . 5 t 0 . 0 5 f 1 . 5 w 0 . 1   y 0 8 . 0 t 0 . 1 * 1 4 . 0 t 0 . 1 1 . 7 5 t 0 . 1 1 2 . 0 t 0 . 3 d i r e c t i o n   o f   f e e d 5 . 5 t 0 . 0 5 2 . 0 t 0 . 0 5 0 . 3 t 0 . 1 3 . 7   m a x . b a f 1 . 5 w 0 . 1   y 0 4 . 0 t 0 . 1 f 1 . 5 w 0 . 1   y 0 4 . 0 t 0 . 1 1 . 7 5 t 0 . 1 1 . 1   m a x . 8 . 0 t 0 . 3 d i r e c t i o n   o f   f e e d a b 3 . 5 t 0 . 0 5 2 . 0 t 0 . 0 5 2 . 0 t 0 . 5     9 . 0               ( t a p e   w i d t h   8 m m ) 1 3 . 0               ( t a p e   w i d t h   1 2 m m ) f 1 3 t 0 . 2 f 2 1 t 0 . 8 6 0 + 1 - 0 - 1 . 5 1 8 0 + 0 - 0 + 1 . 0 - 0 + 1 . 0 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . 1 3 . 0 t 1 . 0   ( t a p e   w i d t h   8 m m ) 1 7 . 0 t 1 . 0   ( t a p e   w i d t h   1 2 m m ) p a c k a g e 2 0 4 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ( 4 )   t a p i n g   m e t h o d q   t a p e s   f o r   c a p a c i t o r s   a r e   w o u n d   c l o c k w i s e .   t h e   s p r o c k e t   h o l e s   a r e   t o   t h e   r i g h t   a s   t h e   t a p e   i s   p u l l e d   t o w a r d   t h e   u s e r . w   p a r t   o f   t h e   l e a d e r   a n d   p a r t   o f   t h e   e m p t y   t a p e   s h o u l d   b e   a t t a c h e d   t o   t h e   e n d   o f   t h e   t a p e   a s   s h o w n   a t   r i g h t . e   t h e   t o p   t a p e   o r   c o v e r   t a p e   a n d   b a s e   t a p e   a r e   n o t   a t t a c h e d   a t   t h e   e n d   o f   t h e   t a p e   f o r   a   m i n i m u m   o f   5   p i t c h e s . r   m i s s i n g   c a p a c i t o r s   n u m b e r   w i t h i n   0 . 1 %   o f   t h e   n u m b e r   p e r   r e e l   o r   1   p c ,   w h i c h e v e r   i s   g r e a t e r ,   a n d   a r e   n o t   c o n t i n u o u s . t   t h e   t o p   t a p e   o r   c o v e r   t a p e   a n d   b o t t o m   t a p e   s h o u l d   n o t   p r o t r u d e   b e y o n d   t h e   e d g e s   o f   t h e   t a p e   a n d   s h o u l d   n o t   c o v e r   s p r o c k e t   h o l e s . y   c u m u l a t i v e   t o l e r a n c e   o f   s p r o c k e t   h o l e s ,   1 0   p i t c h e s :   t 0 . 3 m m . u   p e e l i n g   o f f   f o r c e :   0 . 1   t o   0 . 6 n   i n   t h e   d i r e c t i o n   s h o w n   a t   r i g h t . ( i n   m m ) 1 6 5   t o   1 8 0 ? b a s e   t a p e t o p   t a p e   o r   c o v e r   t a p e d i r e c t i o n   o f   f e e d 1 6 0   m i n . 1 6 0   m i n . 4 0 0   t o   5 6 0 ( t o p   t a p e   o r   c o v e r   t a p e   a l o n e ) v a c a n t   s e c t i o n c h i p   m o u n t i n g   u n i t v a c a n t   s e c t i o n c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . p a c k a g e 2 0 5 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 ! c a u t i o n 2 0 6 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   s t o r a g e   a n d   o p e r a t i n g   c o n d i t i o n s n   h a n d l i n g 1 .   v i b r a t i o n   a n d   i m p a c t         d o   n o t   e x p o s e   a   c a p a c i t o r   t o   e x c e s s i v e   s h o c k   o r           v i b r a t i o n   d u r i n g   u s e . 2 .   d o   n o t   d i r e c t l y   t o u c h   t h e   c h i p   c a p a c i t o r ,   e s p e c i a l l y         t h e   c e r a m i c   b o d y .   r e s i d u e   f r o m   h a n d s / f i n g e r s   m a y         c r e a t e   a   s h o r t   c i r c u i t   e n v i r o n m e n t .   f a i l u r e   t o   f o l l o w   t h e   a b o v e   c a u t i o n s   m a y   r e s u l t ,   w o r s t   c a s e ,   i n   a   s h o r t   c i r c u i t   a n d   c a u s e   f u m i n g   o r   p a r t i a l   d i s p e r s i o n   w h e n   t h e   p r o d u c t   i s   u s e d . o p e r a t i n g   a n d   s t o r a g e   e n v i r o n m e n t     d o   n o t   u s e   o r   s t o r e   c a p a c i t o r s   i n   a   c o r r o s i v e       a t m o s p h e r e ,   e s p e c i a l l y   w h e r e   c h l o r i d e   g a s ,   s u l f i d e       g a s ,   a c i d ,   a l k a l i ,   s a l t   o r   t h e   l i k e   a r e   p r e s e n t .   a n d       a v o i d   e x p o s u r e   t o   m o i s t u r e .   b e f o r e   c l e a n i n g ,   b o n d i n g       o r   m o l d i n g   t h i s   p r o d u c t ,   v e r i f y   t h a t   t h e s e   p r o c e s s e s       d o   n o t   a f f e c t   p r o d u c t   q u a l i t y   b y   t e s t i n g   t h e       p e r f o r m a n c e   o f   a   c l e a n e d ,   b o n d e d   o r   m o l d e d   p r o d u c t       i n   t h e   i n t e n d e d   e q u i p m e n t .   s t o r e   t h e   c a p a c i t o r s       w h e r e   t h e   t e m p e r a t u r e   a n d   r e l a t i v e   h u m i d i t y   d o   n o t       e x c e e d   5   t o   4 0   d e g r e e s   c e n t i g r a d e   a n d   2 0   t o   7 0 % .     u s e   c a p a c i t o r s   w i t h i n   6   m o n t h s   a f t e r   d e l i v e r e d .       c h e c k   t h e   s o l d e r a b i l i t y   a f t e r   6   m o n t h s   o r   m o r e .   f a i l u r e   t o   f o l l o w   t h e   a b o v e   c a u t i o n s   m a y   r e s u l t ,   w o r s t   c a s e ,   i n   a   s h o r t   c i r c u i t   a n d   c a u s e   f u m i n g   o r   p a r t i a l   d i s p e r s i o n   w h e n   t h e   p r o d u c t   i s   u s e d . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

   when dc-rated capacitors are to be used in ac or ripple  current circuits, be sure to maintain the vp-p value of the  applied voltage or the vo-p which contains dc bias within  the rated voltage range.  when the voltage is applied to the circuit, starting or  stopping may generate irregular voltage for a transit  period because of resonance or switching. be sure to use  a capacitor with a rated voltage range that includes these  irregular voltages. when dc-rated capacitors are to be used in input circuits  from commercial power source (ac filter), be sure to use  safety certified capacitors because various regulations  on withstand voltage or impulse withstand established for  each equipment should be taken into considerations. voltage positional  measurement dc voltage dc+ac voltage ac voltage pulse voltage (1) pulse voltage (2) v 0 -p v 0 -p vp-p vp-p vp-p 1. operating voltage 2. operating temperature, self-generated heat, and  load reduction at high-frequency voltage condition continued on the following page. keep the surface temperature of a capacitor below the  upper limit of its rated operating temperature range.  be sure to take into account the heat generated by the  capacitor itself. when the capacitor is used in a high- frequency voltage, pulse voltage, it may self-generate  heat due to dielectric loss.  applied voltage should be the load such as self- generated heat is within 20  c on the condition of  atmosphere temperature 25  c. when measuring, use a  thermocouple of small thermal capacity -k of ?.1mm  in conditions where the capacitor is not affected by  radiant heat from other components or surrounding  ambient fluctuations. excessive heat may lead to  deterioration of the capacitor's characteristics and  reliability. (never attempt to perform measurement  with the cooling fan running. otherwise, accurate  measurement cannot be ensured.) (1) in case of x7r char. n  caution (rating) ! caution 207 18 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

   d u e   t o   t h e   l o w   s e l f - h e a t i n g   c h a r a c t e r i s t i c s   o f   l o w - d i s s i p a t i o n   c a p a c i t o r s ,   t h e   a l l o w a b l e   e l e c t r i c   p o w e r   o f   t h e s e   c a p a c i t o r s   i s   g e n e r a l l y   m u c h   h i g h e r   t h a n   t h a t   o f   x 7 r   c h a r a c t e r i s t i c   c a p a c i t o r s .   w h e n   a   h i g h   f r e q u e n c y   v o l t a g e   w h i c h   c a u s e   2 0 ? c   s e l f   h e a t i n g   t o   t h e   c a p a c i t o r   i s   a p p l i e d ,   i t   w i l l   e x c e e d   c a p a c i t o r ' s   a l l o w a b l e   e l e c t r i c   p o w e r . t h e   f r e q u e n c y   o f   t h e   a p p l i e d   s i n e   w a v e   v o l t a g e   s h o u l d   b e   l e s s   t h a n   5 0 0 k h z   ( l e s s   t h a n   1 0 0 k h z   i n   c a s e   o f   r a t e d   v o l t a g e :   d c 3 . 1 5 k v ) .   t h e   a p p l i e d   v o l t a g e   s h o u l d   b e   l e s s   t h a n   t h e   v a l u e   s h o w n   i n   f i g u r e   b e l o w . w h i l e ,   i n   c a s e   o f   n o n - s i n e   w a v e   w h i c h   i n c l u d e   a   h a r m o n i c   f r e q u e n c y ,   p l e a s e   c o n t a c t   o u r   s a l e s   r e p r e s e n t a t i v e s   o r   p r o d u c t   e n g i n e e r s .   e x c e s s i v e   h e a t   m a y   l e a d   t o   d e t e r i o r a t i o n   o f   t h e   c a p a c i t o r ' s   c h a r a c t e r i s t i c s   a n d   r e l i a b i l i t y .   ( n e v e r   a t t e m p t   t o   p e r f o r m   m e a s u r e m e n t   w i t h   t h e   c o o l i n g   f a n   r u n n i n g .   o t h e r w i s e ,   a c c u r a t e   m e a s u r e m e n t   c a n n o t   b e   e n s u r e d . ) < c 0 g   c h a r . ,   r a t e d   v o l t a g e :   d c 3 . 1 5 k v > t h e   c a p a c i t o r s   l e s s   t h a n   2 2 p f   c a n   b e   a p p l i e d   m a x i m u m   4 . 0 k v   p e a k   t o   p e a k   a t   1 0 0 k h z   o r   l e s s   o n l y   f o r   t h e   b a l l a s t   o r   t h e   r e s o n a n c e   u s a g e   i n   t h e   l c d   b a c k l i g h t   i n v e r t e r   c i r c u i t . < c a p a c i t o r   s e l e c t i o n   t o o l > w e   a r e   a l s o   o f f e r i n g   f r e e   s o f t w a r e   t h e   " c a p a c i t o r   s e l e c t i o n   t o o l :   m u r a t a   m e d i u m   v o l t a g e   c a p a c i t o r s   s e l e c t i o n   t o o l   b y   v o l t a g e   f o r m   ( * ) "   w h i c h   w i l l   a s s i s t   y o u   i n   s e l e c t i n g   a   s u i t a b l e   c a p a c i t o r . t h e   s o f t w a r e   c a n   b e   d o w n l o a d e d   f r o m   m u r a t a ' s   i n t e r n e t   w e b s i t e . ( h t t p : / / w w w . m u r a t a . c o m / d e s i g n l i b / m m c s v _ e . h t m l ) . b y   i n p u t t i n g   c a p a c i t a n c e   v a l u e s   a n d   a p p l i e d   v o l t a g e   w a v e f o r m   o f   t h e   s p e c i f i c   c a p a c i t o r   s e r i e s ,   t h i s   s o f t w a r e   w i l l   c a l c u l a t e   t h e   c a p a c i t o r ' s   p o w e r   c o n s u m p t i o n   a n d   l i s t   s u i t a b l e   c a p a c i t o r s   ( n o n - s i n e   w a v e   i s   a l s o   a v a i l a b l e ) . *   s u b j e c t   s e r i e s   a r e   b e l o w .          t e m p e r a t u r e   c h a r a c t e r i s t i c s   c 0 g ,   u 2 j ( 2 )   i n   c a s e   o f   c 0 g ,   u 2 j   c h a r . c 0 g   c h a r . ,   r a t e d   v o l t a g e :   d c 3 . 1 5 k v f r e q u e n c y   [ k h z ] 1 0 0 0 1 0 0 1 0 1 1 0 0 0 ( 3 1 5 0 ) a l l o w a b l e   v o l t a g e   [ v p - p ] 1 0 0 0 0 2 7   t o   4 7 p f t o   2 2 p f c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . t h e   s i n e - w a v e   f r e q u e n c y   v s   a l l o w a b l e   v o l t a g e t h e   t e m p e r a t u r e   o f   t h e   s u r f a c e o f   c a p a c i t o r :   1 2 5 ? c   o r   l e s s   ( i n c l u d i n g   s e l f - h e a t i n g ) u 2 j   c h a r . ,   r a t e d   v o l t a g e :   d c 3 . 1 5 k v f r e q u e n c y   [ k h z ] a l l o w a b l e   v o l t a g e   [ v p - p ] 1 0 0 0 1 0 0 1 0 1 1 0 0 0 ( 3 1 5 0 ) 1 0 0 0 0 u 2 j   c h a r . ,   r a t e d   v o l t a g e :   d c 6 3 0 v f r e q u e n c y   [ k h z ] 1 0 0 0 ( 5 0 0 ) 1 0 0 1 0 1 1 0 0 ( 6 3 0 ) a l l o w a b l e   v o l t a g e   [ v p - p ] 1 0 0 0 t o   6 8 0 p f 1 , 0 0 0 p f t o   3 3 p f 4 7 p f 1 0 0 p f 1 0 0 1 0 0 0 1 0 0 0 0 t o   4 7 0 p f u 2 j   c h a r . ,   r a t e d   v o l t a g e :   d c 1 k v a l l o w a b l e   v o l t a g e   [ v p - p ] f r e q u e n c y   [ k h z ] 1 0 0 0 ( 5 0 0 ) 1 0 0 1 0 1 1 0 0 1 0 0 0 1 0 0 0 0 u 2 j   c h a r . ,   r a t e d   v o l t a g e :   d c 2 k v a l l o w a b l e   v o l t a g e   [ v p - p ] f r e q u e n c y   [ k h z ] 1 0 0 0 ( 5 0 0 ) 1 0 0 1 0 1 t o   1 0 0 p f 1 5 0 p f 2 2 0 p f 2 , 2 0 0 p f u 2 j   c h a r . ,   r a t e d   v o l t a g e :   d c 2 5 0 v f r e q u e n c y   [ k h z ] 1 0 0 0 ( 5 0 0 ) 1 0 0 1 0 1 1 0 0 ( 2 5 0 ) a l l o w a b l e   v o l t a g e   [ v p - p ] 1 0 0 0 t o   4 , 7 0 0 p f 1 0 , 0 0 0 p f c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . c 0 g   c h a r . ,   r a t e d   v o l t a g e :   d c 6 3 0 v f r e q u e n c y   [ k h z ] 1 0 0 0 1 0 0 1 0 1 1 0 0 ( 6 3 0 ) a l l o w a b l e   v o l t a g e   [ v p - p ] 1 0 0 0 1 0 0   t o   4 7 0 p f 1 0 0 0 p f 6 8 0 p f 5 6 0 p f 8 2 0 p f ! c a u t i o n 2 0 8 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

   t e s t s   f o r   a c   w i t h s t a n d i n g   v o l t a g e   s h o u l d   b e   m a d e   w i t h   e q u i p m e n t   c a p a b l e   o f   c r e a t i n g   a   w a v e   s i m i l a r   t o   a   5 0 / 6 0   h z   s i n e   w a v e . i f   t h e   d i s t o r t e d   s i n e   w a v e   o r   o v e r l o a d   e x c e e d i n g   t h e   s p e c i f i e d   v o l t a g e   v a l u e   i s   a p p l i e d ,   a   d e f e c t   m a y   b e   c a u s e d . 4 .   t e s t   c o n d i t i o n   f o r   a c   w i t h s t a n d i n g   v o l t a g e ( 1 )   t e s t   e q u i p m e n t t h e   c a p a c i t o r ' s   l e a d s   o r   t e r m i n a l s   s h o u l d   b e   f i r m l y   c o n n e c t e d   t o   t h e   o u t p u t   o f   t h e   w i t h s t a n d i n g   v o l t a g e   t e s t   e q u i p m e n t ,   a n d   t h e n   t h e   v o l t a g e   s h o u l d   b e   r a i s e d   f r o m   n e a r   z e r o   t o   t h e   t e s t   v o l t a g e .   i f   t h e   t e s t   v o l t a g e   i s   a p p l i e d   d i r e c t l y   t o   t h e   c a p a c i t o r   w i t h o u t   r a i s i n g   i t   f r o m   n e a r   z e r o ,   i t   s h o u l d   b e   a p p l i e d   w i t h   t h e   z e r o   c r o s s * .   a t   t h e   e n d   o f   t h e   t e s t   t i m e ,   t h e   t e s t   v o l t a g e   s h o u l d   b e   r e d u c e d   t o   n e a r   z e r o ,   a n d   t h e n   t h e   c a p a c i t o r ' s   l e a d s   o r   t e r m i n a l s   s h o u l d   b e   t a k e n   o f f   t h e   o u t p u t   o f   t h e   w i t h s t a n d i n g   v o l t a g e   t e s t   e q u i p m e n t .   i f   t h e   t e s t   v o l t a g e   i s   a p p l i e d   d i r e c t l y   t o   t h e   c a p a c i t o r   w i t h o u t   r a i s i n g   i t   f r o m   n e a r   z e r o ,   s u r g e   v o l t a g e   m a y   o c c u r   a n d   c a u s e   a   d e f e c t . * z e r o   c r o s s   i s   t h e   p o i n t   w h e r e   v o l t a g e   s i n e   w a v e   p a s s   0 v . -   s e e   t h e   f i g u r e   a t   r i g h t   - ( 2 )   v o l t a g e   a p p l i e d   m e t h o d 0 v z e r o   c r o s s v o l t a g e   s i n e   w a v e c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . f a i l u r e   o f   a   c a p a c i t o r   m a y   r e s u l t   i n   a   s h o r t   c i r c u i t .   b e   s u r e   t o   p r o v i d e   a n   a p p r o p r i a t e   f a i l - s a f e   f u n c t i o n   s u c h   a s   a   f u s e   o n   y o u r   p r o d u c t   t o   h e l p   e l i m i n a t e   p o s s i b l e   e l e c t r i c   s h o c k ,   f i r e ,   o r   f u m e s . p l e a s e   c o n s i d e r   u s i n g   f u s e s   o n   e a c h   a c   l i n e   i f   t h e   c a p a c i t o r s   a r e   u s e d   b e t w e e n   t h e   a c   i n p u t   l i n e s   a n d   e a r t h   ( l i n e   b y p a s s   c a p a c i t o r s ) ,   t o   p r e p a r e   f o r   t h e   w o r s t   c a s e ,   s u c h   a s   a   s h o r t   c i r c u i t . f a i l u r e   t o   f o l l o w   t h e   a b o v e   c a u t i o n s   m a y   r e s u l t ,   w o r s t   c a s e ,   i n   a   s h o r t   c i r c u i t   a n d   c a u s e   f u m i n g   o r   p a r t i a l   d i s p e r s i o n   w h e n   t h e   p r o d u c t   i s   u s e d . 3 .   f a i l - s a f e a c   i n f u s e ! c a u t i o n 2 0 9 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 [ c h i p   m o u n t i n g   c l o s e   t o   b o a r d   s e p a r a t i o n   p o i n t ] a b d c p e r f o r a t i o n s l i t l o c a t e   c h i p   h o r i z o n t a l   t o   t h e   d i r e c t i o n   i n   w h i c h   s t r e s s   a c t s . c h i p   a r r a n g e m e n t w o r s t   a g c g b ~ d   b e s t [ c o m p o n e n t   d i r e c t i o n ]         c a u t i o n   ( s o l d e r i n g   a n d   m o u n t i n g ) 1 .     v i b r a t i o n   a n d   i m p a c t d o   n o t   e x p o s e   a   c a p a c i t o r   t o   e x c e s s i v e   s h o c k   o r   v i b r a t i o n   d u r i n g   u s e . 2 .     c i r c u i t   b o a r d   m a t e r i a l i t   i s   p o s s i b l e   f o r   t h e   c h i p   t o   c r a c k   b y   t h e   e x p a n s i o n   a n d   s h r i n k a g e   o f   a   m e t a l   b o a r d . p l e a s e   c o n t a c t   u s   i f   y o u   w a n t   t o   u s e   o u r   c e r a m i c   c a p a c i t o r s   o n   a   m e t a l   b o a r d   s u c h   a s   a l u m i n u m . 3 .     l a n d   l a y o u t   f o r   c r o p p i n g   p c   b o a r d c h o o s e   a   m o u n t i n g   p o s i t i o n   t h a t   m i n i m i z e s   t h e   s t r e s s   i m p o s e d   o n   t h e   c h i p   d u r i n g   f l e x i n g   o r   b e n d i n g   o f   t h e   b o a r d . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . < e x a m p l e   t o   b e   a v o i d e d > < e x a m p l e s   o f   i m p r o v e m e n t s > ! c a u t i o n 2 1 0 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

             4 .   r e f l o w   s o l d e r i n g w h e n   s u d d e n   h e a t   i s   g i v e n   t o   t h e   c o m p o n e n t s ,   t h e   m e c h a n i c a l   s t r e n g t h   o f   t h e   c o m p o n e n t s   s h o u l d   g o   d o w n   b e c a u s e   r e m a r k a b l e   t e m p e r a t u r e   c h a n g e   c a u s e s   d e f o r m i t y   o f   c o m p o n e n t s   i n s i d e .   i n   o r d e r   t o   p r e v e n t   m e c h a n i c a l   d a m a g e   i n   t h e   c o m p o n e n t s ,   p r e h e a t i n g   s h o u l d   b e   r e q u i r e d   f o r   b o t h   o f   t h e   c o m p o n e n t s   a n d   t h e   p c b   b o a r d .   p r e h e a t i n g   c o n d i t i o n s   a r e   s h o w n   i n   t a b l e   1 .   i t   i s   r e q u i r e d   t o   k e e p   t e m p e r a t u r e   d i f f e r e n t i a l   b e t w e e n   t h e   s o l d e r i n g   a n d   t h e   c o m p o n e n t s   s u r f a c e   ( ? t )   a s   s m a l l   a s   p o s s i b l e .         s o l d e r a b i l i t y   o f   t i n   p l a t i n g   t e r m i n a t i o n   c h i p   m i g h t   b e   d e t e r i o r a t e d   w h e n   l o w   t e m p e r a t u r e   s o l d e r i n g   p r o f i l e   w h e r e   p e a k   s o l d e r   t e m p e r a t u r e   i s   b e l o w   t h e   t i n   m e l t i n g   p o i n t   i s   u s e d .     p l e a s e   c o n f i r m   t h e   s o l d e r a b i l i t y   o f   t i n   p l a t i n g   t e r m i n a t i o n   c h i p   b e f o r e   u s e .         w h e n   c o m p o n e n t s   a r e   i m m e r s e d   i n   s o l v e n t   a f t e r   m o u n t i n g ,   b e   s u r e   t o   m a i n t a i n   t h e   t e m p e r a t u r e   d i f f e r e n c e   ( ? t )   b e t w e e n   t h e   c o m p o n e n t   a n d   s o l v e n t   w i t h i n   t h e   r a n g e   s h o w n   i n   t h e   t a b l e   1 . g - - 1 8 / 2 1 / 3 1 g - - 3 2 / 4 2 / 4 3 / 5 2 / 5 5 ? t v 1 9 0 d ? t v 1 3 0 d p a r t   n u m b e r t e m p e r a t u r e   d i f f e r e n t i a l t a b l e   1 r e c o m m e n d e d   c o n d i t i o n s [ s t a n d a r d   c o n d i t i o n s   f o r   r e f l o w   s o l d e r i n g ] [ a l l o w a b l e   s o l d e r i n g   t e m p e r a t u r e   a n d   t i m e ] i n   c a s e   o f   r e p e a t e d   s o l d e r i n g ,   t h e   a c c u m u l a t e d s o l d e r i n g   t i m e   m u s t   b e   w i t h i n   t h e   r a n g e   s h o w n   a b o v e .           s o l d e r i n g   t i m e     ( s e c . ) 2 6 0 2 7 0 2 5 0 2 4 0 2 3 0 0 3 0 6 0 9 0 s o l d e r i n g   t e m p e r a t u r e     ( d ) i n v e r t i n g   t h e   p c b m a k e   s u r e   n o t   t o   i m p o s e   a n   a b n o r m a l   m e c h a n i c a l   s h o c k   o n   t h e   p c b . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . p e a k   t e m p e r a t u r e a t m o s p h e r e p b - s n   s o l d e r i n f r a r e d   r e f l o w 2 3 0 - 2 5 0 ? c a i r v a p o r   r e f l o w 2 3 0 - 2 4 0 ? c a i r l e a d   f r e e   s o l d e r 2 4 0 - 2 6 0 ? c a i r   o r   n 2 i n f r a r e d   r e f l o w v a p o r   r e f l o w 6 0 - 1 2 0   s e c o n d s 3 0 - 6 0   s e c o n d s             d t g r a d u a l c o o l i n g s o l d e r i n g p r e h e a t i n g 2 0 0 ? c 1 7 0 ? c 1 5 0 ? c 1 3 0 ? c t i m e t e m p e r a t u r e     ( d ) p e a k   t e m p e r a t u r e   6 0 - 1 2 0   s e c o n d s 2 0   s e c o n d s   m a x . d t g r a d u a l c o o l i n g s o l d e r i n g p r e h e a t i n g 1 7 0 ? c 1 5 0 ? c 1 3 0 ? c t i m e t e m p e r a t u r e     ( d ) p e a k   t e m p e r a t u r e   p b - s n   s o l d e r :   s n - 3 7 p b l e a d   f r e e   s o l d e r :   s n - 3 . 0 a g - 0 . 5 c u c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . o p t i m u m   s o l d e r   a m o u n t   f o r   r e f l o w   s o l d e r i n g         o v e r l y   t h i c k   a p p l i c a t i o n   o f   s o l d e r   p a s t e   r e s u l t s   i n   e x c e s s i v e   f i l l e t   h e i g h t   s o l d e r . t h i s   m a k e s   t h e   c h i p   m o r e   s u s c e p t i b l e   t o   m e c h a n i c a l   a n d   t h e r m a l   s t r e s s   o n   t h e   b o a r d   a n d   m a y   c a u s e   c r a c k e d   c h i p s .         t o o   l i t t l e   s o l d e r   p a s t e   r e s u l t s   i n   a   l a c k   o f   a d h e s i v e   s t r e n g t h   o n   t h e   o u t e r   e l e c t r o d e ,   w h i c h   m a y   r e s u l t   i n   c h i p s   b r e a k i n g   l o o s e   f r o m   t h e   p c b .         m a k e   s u r e   t h e   s o l d e r   h a s   b e e n   a p p l i e d   s m o o t h l y   t o   t h e   e n d   s u r f a c e   t o   a   h e i g h t   o f   0 . 2 m m   m i n . [ o p t i m u m   s o l d e r   a m o u n t   f o r   r e f l o w   s o l d e r i n g ] 0 . 2 m m   m i n . i n   s e c t i o n ! c a u t i o n 2 1 1 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 t h e   t o p   o f   t h e   s o l d e r   f i l l e t   s h o u l d   b e   l o w e r   t h a n   t h e   t h i c k n e s s   o f   c o m p o n e n t s .   i f   t h e   s o l d e r   a m o u n t   i s   e x c e s s i v e l y   b i g ,   t h e   r i s k   o f   c r a c k i n g   i s   h i g h e r   d u r i n g   b o a r d   b e n d i n g   o r   u n d e r   a n y   o t h e r   s t r e s s f u l   c o n d i t i o n s . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e .         o p t i m u m   s o l d e r   a m o u n t   f o r   f l o w   s o l d e r i n g 5 .   f l o w   s o l d e r i n g w h e n   s u d d e n   h e a t   i s   g i v e n   t o   t h e   c o m p o n e n t s ,   t h e   m e c h a n i c a l   s t r e n g t h   o f   t h e   c o m p o n e n t s   s h o u l d   g o   d o w n   b e c a u s e   r e m a r k a b l e   t e m p e r a t u r e   c h a n g e   c a u s e s   d e f o r m i t y   o f   c o m p o n e n t s   i n s i d e .   a n d   a n   e x c e s s i v e l y   l o n g   s o l d e r i n g   t i m e   o r   h i g h   s o l d e r i n g   t e m p e r a t u r e   r e s u l t s   i n   l e a c h i n g   b y   t h e   o u t e r   e l e c t r o d e s ,   c a u s i n g   p o o r   a d h e s i o n   o r   a   r e d u c t i o n   i n   c a p a c i t a n c e   v a l u e   d u e   t o   l o s s   o f   c o n t a c t   b e t w e e n   e l e c t r o d e s   a n d   e n d   t e r m i n a t i o n . i n   o r d e r   t o   p r e v e n t   m e c h a n i c a l   d a m a g e   i n   t h e   c o m p o n e n t s ,   p r e h e a t i n g   s h o u l d   b e   r e q u i r e d   f o r   b o t h   o f   t h e   c o m p o n e n t s   a n d   t h e   p c b   b o a r d .   p r e h e a t i n g   c o n d i t i o n s   a r e   s h o w n   i n   t a b l e   2 .   i t   i s   r e q u i r e d   t o   k e e p   t e m p e r a t u r e   d i f f e r e n t i a l   b e t w e e n   t h e   s o l d e r i n g   a n d   t h e   c o m p o n e n t s   s u r f a c e   ( ? t )   a s   s m a l l   a s   p o s s i b l e . w h e n   c o m p o n e n t s   a r e   i m m e r s e d   i n   s o l v e n t   a f t e r   m o u n t i n g ,   b e   s u r e   t o   m a i n t a i n   t h e   t e m p e r a t u r e   d i f f e r e n c e   b e t w e e n   t h e   c o m p o n e n t   a n d   s o l v e n t   w i t h i n   t h e   r a n g e   s h o w n   i n   t a b l e   2 . d o   n o t   a p p l y   f l o w   s o l d e r i n g   t o   c h i p s   n o t   l i s t e d   i n   t a b l e   2 . g - - 1 8 / 2 1 / 3 1 ? t v 1 5 0 d p a r t   n u m b e r t e m p e r a t u r e   d i f f e r e n t i a l t a b l e   2 [ s t a n d a r d   c o n d i t i o n s   f o r   f l o w   s o l d e r i n g ] [ a l l o w a b l e   s o l d e r i n g   t e m p e r a t u r e   a n d   t i m e ] i n   c a s e   o f   r e p e a t e d   s o l d e r i n g ,   t h e   a c c u m u l a t e d s o l d e r i n g   t i m e   m u s t   b e   w i t h i n   t h e   r a n g e   s h o w n   a b o v e .           s o l d e r i n g   t i m e     ( s e c . ) 2 6 0 2 7 0 2 5 0 2 4 0 2 3 0 0 1 0 2 0 3 0 s o l d e r i n g   t e m p e r a t u r e     ( d ) u p   t o   c h i p   t h i c k n e s s a d h e s i v e r e c o m m e n d e d   c o n d i t i o n s p e a k   t e m p e r a t u r e a t m o s p h e r e p b - s n   s o l d e r 2 4 0 - 2 5 0 ? c a i r l e a d   f r e e   s o l d e r 2 5 0 - 2 6 0 ? c n 2 6 0 - 1 2 0   s e c o n d s 5   s e c o n d s   m a x . d t g r a d u a l c o o l i n g s o l d e r i n g p r e h e a t i n g 1 7 0 ? c 1 5 0 ? c 1 3 0 ? c t i m e t e m p e r a t u r e     ( d ) p e a k   t e m p e r a t u r e               p b - s n   s o l d e r :   s n - 3 7 p b l e a d   f r e e   s o l d e r :   s n - 3 . 0 a g - 0 . 5 c u c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . i n   s e c t i o n ! c a u t i o n 2 1 2 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

         o p t i m u m   s o l d e r   a m o u n t   w h e n   r e - w o r k i n g   u s i n g   a   s o l d e r i n g   i r o n s o l d e r   a m o u n t 6 .   c o r r e c t i o n   w i t h   a   s o l d e r i n g   i r o n w h e n   s u d d e n   h e a t   i s   a p p l i e d   t o   t h e   c o m p o n e n t s   b y   u s e   o f   a   s o l d e r i n g   i r o n ,   t h e   m e c h a n i c a l   s t r e n g t h   o f   t h e   c o m p o n e n t s   w i l l   g o   d o w n   b e c a u s e   t h e   e x t r e m e   t e m p e r a t u r e   c h a n g e   c a u s e s   d e f o r m a t i o n s   i n s i d e   t h e   c o m p o n e n t s . i n   o r d e r   t o   p r e v e n t   m e c h a n i c a l   d a m a g e   t o   t h e   c o m p o n e n t s ,   p r e h e a t i n g   i s   r e q u i r e d   f o r   b o t h   t h e   c o m p o n e n t s   a n d   t h e   p c b   b o a r d . p r e h e a t i n g   c o n d i t i o n s ,   ( t h e   " t e m p e r a t u r e   o f   t h e   s o l d e r i n g   i r o n   t i p " ,   " p r e h e a t i n g   t e m p e r a t u r e " ,   " t e m p e r a t u r e   d i f f e r e n t i a l "   b e t w e e n   i r o n   t i p   a n d   t h e   c o m p o n e n t s   a n d   t h e   p c b ) ,   s h o u l d   b e   w i t h i n   t h e   c o n d i t i o n s   o f   t a b l e   3 . i t   i s   r e q u i r e d   t o   k e e p   t h e   t e m p e r a t u r e   d i f f e r e n t i a l   b e t w e e n   t h e   s o l d e r i n g   i r o n   a n d   t h e   c o m p o n e n t s   s u r f a c e   ( d t )   a s   s m a l l   a s   p o s s i b l e . a f t e r   s o l d e r i n g ,   d o   n o t   a l l o w   t h e   c o m p o n e n t / p c b   t o   c o o l   d o w n   r a p i d l y . t h e   o p e r a t i n g   t i m e   f o r   t h e   r e - w o r k i n g   s h o u l d   b e   a s   s h o r t   a s   p o s s i b l e .     w h e n   r e - w o r k i n g   t i m e   i s   t o o   l o n g ,   i t   m a y   c a u s e   s o l d e r   l e a c h i n g ,   a n d   t h a t   w i l l   c a u s e   a   r e d u c t i o n   o f   t h e   a d h e s i v e   s t r e n g t h   o f   t h e   t e r m i n a t i o n s . g - - 1 8 / 2 1 / 3 1 g - - 3 2 / 4 2 / 4 3 / 5 2 / 5 5 ? t v 1 9 0 d ? t v 1 3 0 d p a r t   n u m b e r t e m p e r a t u r e d i f f e r e n t i a l ( d t ) t a b l e   3 c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 7 .   w a s h i n g e x c e s s i v e   o u t p u t   o f   u l t r a s o n i c   o s c i l l a t i o n   d u r i n g   c l e a n i n g   c a u s e s   p c b s   t o   r e s o n a t e ,   r e s u l t i n g   i n   c r a c k e d   c h i p s   o r   b r o k e n   s o l d e r .   t a k e   n o t e   n o t   t o   v i b r a t e   p c b s . f a i l u r e   t o   f o l l o w   t h e   a b o v e   c a u t i o n s   m a y   r e s u l t ,   w o r s t   c a s e ,   i n   a   s h o r t   c i r c u i t   a n d   f u m i n g   w h e n   t h e   p r o d u c t   i s   u s e d . a i r a i r a t m o s p h e r e 1 5 0 ? c   m i n . 1 5 0 ? c   m i n . p r e h e a t i n g t e m p e r a t u r e 3 5 0 ? c   m a x . 2 8 0 ? c   m a x . t e m p e r a t u r e o f   s o l d e r i n g i r o n   t i p * a p p l i c a b l e   f o r   b o t h   p b - s n   a n d   l e a d   f r e e   s o l d e r . p b - s n   s o l d e r :   s n - 3 7 p b l e a d   f r e e   s o l d e r :   s n - 3 . 0 a g - 0 . 5 c u i n   c a s e   o f   s m a l l e r   s i z e s   t h a n   g p p 1 8 ,   t h e   t o p   o f   t h e   s o l d e r   f i l l e t   s h o u l d   b e   l o w e r   t h a n   2 / 3 ' s   o f   t h e   t h i c k n e s s   o f   t h e   c o m p o n e n t   o r   0 . 5 m m   w h i c h e v e r   i s   s m a l l e r . i n   c a s e   o f   l a r g e r   s i z e s   t h a n   g p p 2 1 ,   t h e   t o p   o f   t h e   s o l d e r   f i l l e t   s h o u l d   b e   l o w e r   t h a n   2 / 3 ' s   o f   t h e   t h i c k n e s s   o f   t h e   c o m p o n e n t . i f   t h e   s o l d e r   a m o u n t   i s   e x c e s s i v e ,   t h e   r i s k   o f   c r a c k i n g   i s   h i g h e r   d u r i n g   b o a r d   b e n d i n g   o r   u n d e r   a n y   o t h e r   s t r e s s f u l   c o n d i t i o n s . a   s o l d e r i n g   i r o n   ? 3 m m   o r   s m a l l e r   s h o u l d   b e   u s e d . i t   i s   a l s o   n e c e s s a r y   t o   k e e p   t h e   s o l d e r i n g   i r o n   f r o m   t o u c h i n g   t h e   c o m p o n e n t s   d u r i n g   t h e   r e - w o r k . s o l d e r   w i r e   w i t h   ? 0 . 5 m m   o r   s m a l l e r   i s   r e q u i r e d   f o r   s o l d e r i n g . i n   s e c t i o n ! c a u t i o n 2 1 3 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 1 .   c o n s t r u c t i o n   o f   b o a r d   p a t t e r n a f t e r   i n s t a l l i n g   c h i p s ,   i f   s o l d e r   i s   e x c e s s i v e l y   a p p l i e d   t o   t h e   c i r c u i t   b o a r d ,   m e c h a n i c a l   s t r e s s   w i l l   c a u s e   d e s t r u c t i o n   r e s i s t a n c e   c h a r a c t e r i s t i c s   t o   l o w e r .   t o   p r e v e n t   t h i s ,   b e   e x t r e m e l y   c a r e f u l   i n   d e t e r m i n i n g   s h a p e   a n d   d i m e n s i o n   b e f o r e   d e s i g n i n g   t h e   c i r c u i t   b o a r d   d i a g r a m . c o n s t r u c t i o n   a n d   d i m e n s i o n s   o f   p a t t e r n   ( e x a m p l e ) f l o w   s o l d e r i n g   :   3 . 2 g 1 . 6   o r   l e s s   a v a i l a b l e .   l g w a b c 2 . 0 g 1 . 2 5 1 . 0 - 1 . 2 0 . 9 - 1 . 0 0 . 8 - 1 . 1 1 . 6 g 0 . 8 0 . 6 - 1 . 0 0 . 8 - 0 . 9 0 . 6 - 0 . 8 2 . 2 - 2 . 6 1 . 0 - 1 . 1 1 . 0 - 1 . 4 3 . 2 g 1 . 6 f l o w   s o l d e r i n g

 3 .   s o l d e r i n g ( 1 )   l i m i t   o f   l o s i n g   e f f e c t i v e   a r e a   o f   t h e   t e r m i n a t i o n s   a n d   c o n d i t i o n s   n e e d e d   f o r   s o l d e r i n g . ( 2 )   f l u x a p p l i c a t i o n a b c d t e r m i n a t i o n c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 2 .     m o u n t i n g   o f   c h i p s m e c h a n i c a l   s h o c k   o f   t h e   c h i p   p l a c e r w h e n   t h e   p o s i t i o n i n g   c l a w s   a n d   p i c k - u p   n o z z l e   a r e   w o r n ,   t h e   l o a d   i s   a p p l i e d   t o   t h e   c h i p   w h i l e   p o s i t i o n i n g   i s   c o n c e n t r a t e d   i n   o n e   p o s i t i o n ,   t h u s   c a u s i n g   c r a c k s ,   b r e a k a g e ,   f a u l t y   p o s i t i o n i n g   a c c u r a c y ,   e t c . c a r e f u l   c h e c k i n g   a n d   m a i n t e n a n c e   a r e   n e c e s s a r y   t o   p r e v e n t   u n e x p e c t e d   t r o u b l e . a n   e x c e s s i v e l y   l o w   b o t t o m   d e a d   p o i n t   o f   t h e   s u c t i o n   n o z z l e   i m p o s e s   g r e a t   f o r c e   o n   t h e   c h i p   d u r i n g   m o u n t i n g ,   c a u s i n g   c r a c k e d   c h i p s .   p l e a s e   s e t   t h e   s u c t i o n   n o z z l e ' s   b o t t o m   d e a d   p o i n t   o n   t h e   u p p e r   s u r f a c e   o f   t h e   b o a r d . t h i c k n e s s   o f   a d h e s i v e s   a p p l i e d k e e p   t h i c k n e s s   o f   a d h e s i v e s   a p p l i e d   ( 5 0 - 1 0 5  m   o r   m o r e )   t o   r e i n f o r c e   t h e   a d h e s i v e   c o n t a c t   c o n s i d e r i n g   t h e   t h i c k n e s s   o f   t h e   t e r m i n a t i o n   o r   c a p a c i t o r   ( 2 0 - 7 0  m )   a n d   t h e   l a n d   p a t t e r n   ( 3 0 - 3 5  m ) . c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . d e p e n d i n g   o n   t h e   c o n d i t i o n s   o f   t h e   s o l d e r i n g   t e m p e r a t u r e   a n d / o r   i m m e r s i o n   ( m e l t i n g   t i m e ) ,   e f f e c t i v e   a r e a s   m a y   b e   l o s t   i n   s o m e   p a r t   o f   t h e   t e r m i n a t i o n s . t o   p r e v e n t   t h i s ,   b e   c a r e f u l   i n   s o l d e r i n g   s o   t h a t   a n y   p o s s i b l e   l o s s   o f   t h e   e f f e c t i v e   a r e a   o n   t h e   t e r m i n a t i o n s   w i l l   s e c u r e l y   r e m a i n   a t   a   m a x i m u m   o f   2 5 %   o n   a l l   e d g e   l e n g t h   a - b - c - d - a   o f   p a r t   w i t h   a ,   b ,   c ,   d ,   s h o w n   i n   t h e   f i g u r e   b e l o w .         a n   e x c e s s i v e   a m o u n t   o f   f l u x   g e n e r a t e s   a   l a r g e   q u a n t i t y   o f   f l u x   g a s ,   c a u s i n g   d e t e r i o r a t e d   s o l d e r a b i l i t y .   s o   a p p l y   f l u x   t h i n l y   a n d   e v e n l y   t h r o u g h o u t .   ( a   f o a m i n g   s y s t e m   i s   g e n e r a l l y   u s e d   f o r   f l o w   s o l d e r i n g . )         f l u x   c o n t a i n i n g   t o o   h i g h   p e r c e n t a g e   o f   h a l i d e   m a y   c a u s e   c o r r o s i o n   o f   t h e   o u t e r   e l e c t r o d e s   u n l e s s   s u f f i c i e n t   c l e a n i n g .   u s e   f l u x   w i t h   a   h a l i d e   c o n t e n t   o f   0 . 2 %   m a x .         d o   n o t   u s e   s t r o n g   a c i d i c   f l u x .         d o   n o t   u s e   w a t e r - s o l u b l e   f l u x * .         ( * w a t e r - s o l u b l e   f l u x   c a n   b e   d e f i n e d   a s   n o n   r o s i n   t y p e   f l u x   i n c l u d i n g   w a s h - t y p e   f l u x   a n d   n o n - w a s h - t y p e   f l u x . ) i n   s e c t i o n i n   s e c t i o n i n   s e c t i o n i n   s e c t i o n i n   s e c t i o n i n   s e c t i o n l a n d   l a y o u t   t o   p r e v e n t   e x c e s s i v e   s o l d e r m o u n t i n g   c l o s e   t o   a   c h a s s i s m o u n t i n g   w i t h   l e a d e d   c o m p o n e n t s m o u n t i n g   l e a d e d   c o m p o n e n t s   l a t e r e x a m p l e s   o f p r o h i b i t i o n e x a m p l e s   o f i m p r o v e m e n t s   b y   t h e   l a n d   d i v i s i o n l e a d   w i r e   c o n n e c t e d t o   a   p a r t   p r o v i d e d w i t h   l e a d   w i r e s . c h a s s i s s o l d e r   ( g r o u n d   s o l d e r ) a d h e s i v e b a s e   b o a r d l a n d   p a t t e r n d 1 s o l d e r i n g   i r o n l e a d   w i r e   o f c o m p o n e n t   t o   b e c o n n e c t e d   l a t e r . s o l d e r   r e s i s t s o l d e r   r e s i s t d 2 d 1 < d 2 s o l d e r   r e s i s t n o t i c e 2 1 5 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18

 4 .   c l e a n i n g p l e a s e   c o n f i r m   t h e r e   i s   n o   p r o b l e m   i n   t h e   r e l i a b i l i t y   o f   t h e   p r o d u c t   b e f o r e h a n d   w h e n   c l e a n i n g   i t   w i t h   t h e   i n t e n d e d   e q u i p m e n t . t h e   r e s i d u e   a f t e r   c l e a n i n g   i t   m i g h t   c a u s e   t h e   d e c r e a s e   i n   t h e   s u r f a c e   r e s i s t a n c e   o f   t h e   c h i p   a n d   t h e   c o r r o s i o n   o f   t h e   e l e c t r o d e   p a r t ,   e t c .   a s   a   r e s u l t   i t   m i g h t   c a u s e   r e l i a b i l i t y   t o   d e t e r i o r a t e .   p l e a s e   c o n f i r m   b e f o r e h a n d   t h a t   t h e r e   i s   n o   p r o b l e m   w i t h   t h e   i n t e n d e d   e q u i p m e n t   i n   u l t r a s o n i c   c l e a n s i n g . 5 .   r e s i n   c o a t i n g p l e a s e   u s e   i t   a f t e r   c o n f i r m i n g   t h e r e   i s   n o   i n f l u e n c e   o n   t h e   p r o d u c t   w i t h   a   i n t e n d e d   e q u i p m e n t   b e f o r e h a n d   w h e n   t h e   r e s i n   c o a t i n g   a n d   m o l d i n g . a   c r a c k e d   c h i p   m i g h t   b e   c a u s e d   a t   t h e   c o o l i n g / h e a t i n g   c y c l e   b y   t h e   a m o u n t   o f   r e s i n   s p r e a d i n g   a n d / o r   b i a s   t h i c k n e s s . t h e   r e s i n   f o r   c o a t i n g   a n d   m o l d i n g   m u s t   b e   s e l e c t e d   a s   t h e   s t r e s s   i s   s m a l l   w h e n   s t i f f e n i n g   a n d   t h e   h y g r o s c o p i c   i s   l o w   a s   p o s s i b l e . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . n o t i c e 2 1 6 1 8 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   r a t i n g 1 .   c a p a c i t a n c e   c h a n g e   o f   c a p a c i t o r   ( 1 )   i n   c a s e   o f   x 7 r   c h a r .         c a p a c i t o r s   h a v e   a n   a g i n g   c h a r a c t e r i s t i c ,   w h e r e b y           t h e   c a p a c i t o r   c o n t i n u a l l y   d e c r e a s e s   i t s           c a p a c i t a n c e   s l i g h t l y   i f   t h e   c a p a c i t o r   i s   l e f t   o n           f o r   a   l o n g   t i m e .   m o r e o v e r ,   c a p a c i t a n c e   m i g h t   c h a n g e         g r e a t l y   d e p e n d i n g   o n   t h e   s u r r o u n d i n g   t e m p e r a t u r e           o r   a n   a p p l i e d   v o l t a g e .   s o ,   i t   i s   n o t   l i k e l y   t o   b e           s u i t a b l e   f o r   u s e   i n   a   t i m e   c o n s t a n t   c i r c u i t .         p l e a s e   c o n t a c t   u s   i f   y o u   n e e d   d e t a i l e d   i n f o r m a t i o n .   ( 2 )   i n   c a s e   o f   a n y   c h a r .   e x c e p t   x 7 r         c a p a c i t a n c e   m i g h t   c h a n g e   a   l i t t l e   d e p e n d i n g   o n   t h e         s u r r o u n d i n g   t e m p e r a t u r e   o r   a n   a p p l i e d   v o l t a g e .           p l e a s e   c o n t a c t   u s   i f   y o u   i n t e n d   t o   u s e   t h i s   p r o d u c t         i n   a   s t r i c t   t i m e   c o n s t a n t   c i r c u i t . 2 .   p e r f o r m a n c e   c h e c k   b y   e q u i p m e n t         b e f o r e   u s i n g   a   c a p a c i t o r ,   c h e c k   t h a t   t h e r e   i s   n o           p r o b l e m   i n   t h e   e q u i p m e n t ' s   p e r f o r m a n c e   a n d   t h e           s p e c i f i c a t i o n s .         g e n e r a l l y   s p e a k i n g ,   c l a s s   2   ( x 7 r   c h a r . )   c e r a m i c           c a p a c i t o r s   h a v e   v o l t a g e   d e p e n d e n c e   c h a r a c t e r i s t i c s           a n d   t e m p e r a t u r e   d e p e n d e n c e   c h a r a c t e r i s t i c s   i n           c a p a c i t a n c e .   s o ,   t h e   c a p a c i t a n c e   v a l u e   m a y   c h a n g e           d e p e n d i n g   o n   t h e   o p e r a t i n g   c o n d i t i o n   i n   t h e   e q u i p m e n t .         t h e r e f o r e ,   b e   s u r e   t o   c o n f i r m   t h e   a p p a r a t u s           p e r f o r m a n c e   o f   r e c e i v i n g   i n f l u e n c e   i n   a   c a p a c i t a n c e           v a l u e   c h a n g e   o f   a   c a p a c i t o r ,   s u c h   a s   l e a k a g e   c u r r e n t           a n d   n o i s e   s u p p r e s s i o n   c h a r a c t e r i s t i c s .           m o r e o v e r ,   c h e c k   t h e   s u r g e - p r o o f   a b i l i t y   o f   a           c a p a c i t o r   i n   t h e   e q u i p m e n t ,   i f   n e e d e d ,   b e c a u s e   t h e           s u r g e   v o l t a g e   m a y   e x c e e d   s p e c i f i c   v a l u e   b y   t h e           i n d u c t a n c e   o f   t h e   c i r c u i t . ? this pdf catalog is downloaded from the website of murata manufacturing co., ltd. therefore,  its specifications are subject  to change or our products in it may be discontinued without advance notice. please check with our  sales representatives or product engineers before ordering. ? this pdf catalog has only typical specifications because there is no space for detailed specifications. therefore, please app rove our product specifications or transact the approval sheet for product specifications before ordering. ! note c02e.pdf 09.9.18
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