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		  cat.no.c03e-4 chip monolithic  ceramic capacitors  for automotive ? 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 c03e.pdf 10.5.20

 ! 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 (part number) w q product id w series chip monolithic ceramic capacitors gc j m soft termination type power-train, safety equipment power-train, safety equipment product id code series gc q m e 18 r 8 t r7 y 1h u 102 i k o a37 e dimension (l g w) !0 d code 0.6 g 0.3mm 1.0 g 0.5mm 1.6 g 0.8mm 2.0 g 1.25mm 3.2 g 1.6mm 3.2 g 2.5mm 4.5 g 3.2mm 5.7 g 5.0mm dimension (l g w) 0201 0402 0603 0805 1206 1210 1812 2220 eia 03 15 18 21 31 32 43 55 b c d e m n q r x 1.25mm 1.6mm 2.0mm 2.5mm 1.15mm 1.35mm 1.5mm 1.8mm depends on individual standards. a 1.0mm r dimension (t) code 3 5 6 8 9 0.3mm 0.5mm 0.6mm 0.8mm 0.85mm dimension (t) continued on the following 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 0j 1a 1c 1e ya 1h 2a 2e 2j dc6.3v dc10v dc16v dc25v dc35v dc50v dc100v dc250v dc630v code rated voltage -55 to 125  c -55 to 125  c  22%  15% x7s x7r c7 r7 -55 to 125  c -55 to 125  c t temperature characteristics code temperature characteristic codes temperature characteristics 25 to 125  c 25  c temperature range reference temperature 0  30ppm/  c capacitance change or  temperature coefficient c0g eia 25  c 25  c eia eia 25 to 125  c -750  120ppm/  c u2j 7u -55 to 125  c 25  c eia public std code 5c -55 to 125  c operating  temperature range murata code capacitance change from 25  c (%) ?5  c ?0  c ?0  c max. min. max. min. max. min. 5c 0.58 ?.24 0.40 ?.17 0.25 ?.11 7u 8.78 5.04 6.04 3.47 3.84 2.21 o capacitance change from each temperature 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 c03e.pdf 10.5.20

 ! 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 . ! 0 p a c k a g e c o d e l d k j b c  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  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 b u l k b u l k   c a s e p a c k a g 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 c d j k m g c m g c m g c m g c m g c j / g c m g c m s e r i e s c 0 g c 0 g c 0 g u 2 j x 7 s ,   x 7 r x 7 s ,   x 7 r t c  0 . 2 5 p f  0 . 5 p f  5 %  1 0 %  2 0 % c a p a c i t a n c e   t o l e r a n c e v 5 p f 6 . 0   t o   9 . 0 p f u 1 0 p f e 1 2 ,   1 p f   s t e p   * e 1 2 ,   1 p f   s t e p   * e 1 2   s t e p c a p a c i t a n c e   s t e p e 1 2   s t e p e 6   s t e p e 6   s t e p *   e 2 4   s e r i e s   i s   a l s o   a v a i l a b l 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 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 c03e.pdf 10.5.20

 5 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 automotive for automotive gcm series n  features 1. the gcm series meet aec-q200 requirements. 2. higher resistance of solder-leaching due to      the ni-barriered termination, applicable for     reflow-soldering, and flow-soldering      (gcm18/21/31 type only). 3. the operating temperature range of r7/c7/5c     series: -55 to 125 degree c. 4. a wide selection of sizes is available, from      miniature lxwxt:0.6x0.3x0.3mm to lxwxt:     3.2x2.5x2.5mm. 5. the gcm series is available in paper or embossed     tape and reel packaging for automatic placement. 6. the gcm series is lead free product. n  applications automotive electronic equipment (power-train,  safety equipment) l t w e e g *  bulk case: 1.6   0.07(l) g 0.8   0.07(w) g 0.8   0.07(t) the figure indicates typical specification. part number lw t dimensions (mm) e g min. gcm033 gcm155 gcm188* gcm216 gcm219 gcm21b gcm319 gcm31m GCM31C gcm32n gcm32r gcm32d gcm32e 0.6   0.03 1.0   0.05 1.6   0.1 2.0   0.15 3.2   0.15 3.2   0.2 3.2   0.3 0.3   0.03 0.5   0.05 0.8   0.1 1.25   0.15 1.6   0.15 1.6   0.2 2.5   0.2 0.3   0.03 0.5   0.05 0.8   0.1 0.6   0.1 0.85   0.1 1.25   0.15 0.85   0.1 1.15   0.1 1.6   0.2 1.35   0.15 1.8   0.2 2.0   0.2 2.5   0.2 0.1 to 0.2 0.15 to 0.35 0.2 to 0.5 0.2 to 0.7 0.3 to 0.8 0.3 min. 0.2 0.3 0.5 0.7 1.5 1.0 ? 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 c03e.pdf 10.5.20

 c a p a c i t a n c e   t a b l e 4 temperature compensating type c0g(5c) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 2 5 ( 1 e ) 5 0 ( 1 h ) 1 0 0 ( 2 a ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 5 0 ( 1 h ) 1 0 0 ( 2 a ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 5 0 ( 1 h ) 1 0 0 ( 2 a ) 5 0 ( 1 h ) 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 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 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 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 6 e x . 6 :   t   d i m e n s i o n   p a r t   n u m b e r   c o d e 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 1 . 0 p f ( 1 r 0 ) 2 . 0 p f ( 2 r 0 ) 3 . 0 p f ( 3 r 0 ) 4 . 0 p f ( 4 r 0 ) 5 . 0 p f ( 5 r 0 ) 6 . 0 p f ( 6 r 0 ) 7 . 0 p f ( 7 r 0 ) 8 . 0 p f ( 8 r 0 ) 9 . 0 p f ( 9 r 0 ) 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 ) t h e   p a r t   n u m b e r i n g   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 a p a c i t a n c e   t a b l e 6 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 c03e.pdf 10.5.20

 c a p a c i t a n c e   t a b l e 5 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 ) 2 5 ( 1 e ) 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > 1 6 ( 1 c ) 1 0 ( 1 a ) 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 1 0 0 ( 2 a ) 5 0 ( 1 h ) 2 5 ( 1 e ) 1 6 ( 1 c ) 1 0 0 ( 2 a ) 5 0 ( 1 h ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 2 5 ( 1 e ) 1 6 ( 1 c ) 6 . 3 ( 0 j ) 1 0 0 ( 2 a ) 5 0 ( 1 h ) 3 5 ( y a ) 2 . 0 x 1 . 2 5 ( 2 1 ) < 0 8 0 5 > 2 5 ( 1 e ) 1 6 ( 1 c ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) 1 0 0 ( 2 a ) 5 0 ( 1 h ) 3 . 2 x 1 . 6 ( 3 1 ) < 1 2 0 6 > 2 5 ( 1 e ) 1 6 ( 1 c ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) 1 0 0 ( 2 a ) 5 0 ( 1 h ) 3 . 2 x 2 . 5 ( 3 2 ) < 1 2 1 0 > 2 5 ( 1 e ) 1 6 ( 1 c ) 1 0 ( 1 a ) 6 . 3 ( 0 j ) 6 e x . 6 :   t   d i m e n s i o n   p a r t   n u m b e r   c o d e 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 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 b 6 6 6 6 9 b b b 9 b b b b b 9 b b b b 9 b b b b b 9 9 b b b b 9 m m m m m m c m c c c c c d e e d e d e e e 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 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 . 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 ) 2 2  f ( 2 2 6 ) 4 7  f ( 4 7 6 ) t h e   p a r t   n u m b e r i n g   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 a p a c i t a n c e   t a b l e 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 c03e.pdf 10.5.20

 8 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 . 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   p a r t   n u m b e r i n g   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 ] t 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 c m 1 5 5 5 c 1 h 1 r 0 c z 1 3 d g c m 1 5 5 5 c 1 h 2 r 0 c z 1 3 d g c m 1 5 5 5 c 1 h 3 r 0 c z 1 3 d g c m 1 5 5 5 c 1 h 4 r 0 c z 1 3 d g c m 1 5 5 5 c 1 h 5 r 0 c z 1 3 d g c m 1 5 5 5 c 1 h 6 r 0 d z 1 3 d g c m 1 5 5 5 c 1 h 7 r 0 d z 1 3 d g c m 1 5 5 5 c 1 h 8 r 0 d z 1 3 d g c m 1 5 5 5 c 1 h 9 r 0 d z 1 3 d g c m 1 5 5 5 c 1 h 1 0 0 j z 1 3 d g c m 1 5 5 5 c 1 h 1 2 0 j z 1 3 d g c m 1 5 5 5 c 1 h 1 5 0 j z 1 3 d g c m 1 5 5 5 c 1 h 1 8 0 j z 1 3 d g c m 1 5 5 5 c 1 h 2 2 0 j z 1 3 d g c m 1 5 5 5 c 1 h 2 7 0 j z 1 3 d g c m 1 5 5 5 c 1 h 3 3 0 j z 1 3 d g c m 1 5 5 5 c 1 h 3 9 0 j z 1 3 d g c m 1 5 5 5 c 1 h 4 7 0 j z 1 3 d g c m 1 5 5 5 c 1 h 5 6 0 j z 1 3 d g c m 1 5 5 5 c 1 h 6 8 0 j z 1 3 d g c m 1 5 5 5 c 1 h 8 2 0 j z 1 3 d g c m 1 5 5 5 c 1 h 1 0 1 j z 1 3 d g c m 1 5 5 5 c 1 h 1 2 1 j a 1 6 d g c m 1 5 5 5 c 1 h 1 5 1 j a 1 6 d g c m 1 5 5 5 c 1 h 1 8 1 j a 1 6 d g c m 1 5 5 5 c 1 h 2 2 1 j a 1 6 d g c m 1 5 5 5 c 1 h 2 7 1 j a 1 6 d g c m 1 5 5 5 c 1 h 3 3 1 j a 1 6 d g c m 1 5 5 5 c 1 h 3 9 1 j a 1 6 d g c m 1 5 5 5 c 1 h 4 7 1 j a 1 6 d 1 0 0 ( 2 a ) g c m 1 8 8 5 c 2 a 1 r 0 c z 1 3 d g c m 1 8 8 5 c 2 a 2 r 0 c z 1 3 d g c m 1 8 8 5 c 2 a 3 r 0 c z 1 3 d g c m 1 8 8 5 c 2 a 4 r 0 c z 1 3 d g c m 1 8 8 5 c 2 a 5 r 0 c z 1 3 d g c m 1 8 8 5 c 2 a 6 r 0 d z 1 3 d g c m 1 8 8 5 c 2 a 7 r 0 d z 1 3 d g c m 1 8 8 5 c 2 a 8 r 0 d z 1 3 d g c m 1 8 8 5 c 2 a 9 r 0 d z 1 3 d g c m 1 8 8 5 c 2 a 1 0 0 j a 1 6 d g c m 1 8 8 5 c 2 a 1 2 0 j a 1 6 d g c m 1 8 8 5 c 2 a 1 5 0 j a 1 6 d g c m 1 8 8 5 c 2 a 1 8 0 j a 1 6 d g c m 1 8 8 5 c 2 a 2 2 0 j a 1 6 d g c m 1 8 8 5 c 2 a 2 7 0 j a 1 6 d g c m 1 8 8 5 c 2 a 3 3 0 j a 1 6 d g c m 1 8 8 5 c 2 a 3 9 0 j a 1 6 d g c m 1 8 8 5 c 2 a 4 7 0 j a 1 6 d g c m 1 8 8 5 c 2 a 5 6 0 j a 1 6 d g c m 1 8 8 5 c 2 a 6 8 0 j a 1 6 d g c m 1 8 8 5 c 2 a 8 2 0 j a 1 6 d g c m 1 8 8 5 c 2 a 1 0 1 j a 1 6 d g c m 1 8 8 5 c 2 a 1 2 1 j a 1 6 d g c m 1 8 8 5 c 2 a 1 5 1 j a 1 6 d g c m 1 8 8 5 c 2 a 1 8 1 j a 1 6 d g c m 1 8 8 5 c 2 a 2 2 1 j a 1 6 d g c m 1 8 8 5 c 2 a 2 7 1 j a 1 6 d g c m 1 8 8 5 c 2 a 3 3 1 j a 1 6 d g c m 1 8 8 5 c 2 a 3 9 1 j a 1 6 d g c m 1 8 8 5 c 2 a 4 7 1 j a 1 6 d g c m 1 8 8 5 c 2 a 5 6 1 j a 1 6 d g c m 1 8 8 5 c 2 a 6 8 1 j a 1 6 d g c m 1 8 8 5 c 2 a 8 2 1 j a 1 6 d g c m 1 8 8 5 c 2 a 1 0 2 j a 1 6 d g c m 1 8 8 5 c 2 a 1 2 2 j a 1 6 d g c m 1 8 8 5 c 2 a 1 5 2 j a 1 6 d 5 0 ( 1 h ) g c m 1 8 8 5 c 1 h 1 r 0 c z 1 3 d g c m 1 8 8 5 c 1 h 2 r 0 c z 1 3 d g c m 1 8 8 5 c 1 h 3 r 0 c z 1 3 d g c m 1 8 8 5 c 1 h 4 r 0 c z 1 3 d g c m 1 8 8 5 c 1 h 5 r 0 c z 1 3 d g c m 1 8 8 5 c 1 h 6 r 0 d z 1 3 d g c m 1 8 8 5 c 1 h 7 r 0 d z 1 3 d g c m 1 8 8 5 c 1 h 8 r 0 d z 1 3 d g c m 1 8 8 5 c 1 h 9 r 0 d z 1 3 d g c m 1 8 8 5 c 1 h 1 0 0 j a 1 6 d g c m 1 8 8 5 c 1 h 1 2 0 j a 1 6 d g c m 1 8 8 5 c 1 h 1 5 0 j a 1 6 d g c m 1 8 8 5 c 1 h 1 8 0 j a 1 6 d g c m 1 8 8 5 c 1 h 2 2 0 j a 1 6 d g c m 1 8 8 5 c 1 h 2 7 0 j a 1 6 d g c m 1 8 8 5 c 1 h 3 3 0 j a 1 6 d g c m 1 8 8 5 c 1 h 3 9 0 j a 1 6 d g c m 1 8 8 5 c 1 h 4 7 0 j a 1 6 d g c m 1 8 8 5 c 1 h 5 6 0 j a 1 6 d g c m 1 8 8 5 c 1 h 6 8 0 j a 1 6 d g c m 1 8 8 5 c 1 h 8 2 0 j a 1 6 d g c m 1 8 8 5 c 1 h 1 0 1 j a 1 6 d g c m 1 8 8 5 c 1 h 1 2 1 j a 1 6 d g c m 1 8 8 5 c 1 h 1 5 1 j a 1 6 d g c m 1 8 8 5 c 1 h 1 8 1 j a 1 6 d g c m 1 8 8 5 c 1 h 2 2 1 j a 1 6 d g c m 1 8 8 5 c 1 h 2 7 1 j a 1 6 d g c m 1 8 8 5 c 1 h 3 3 1 j a 1 6 d g c m 1 8 8 5 c 1 h 3 9 1 j a 1 6 d g c m 1 8 8 5 c 1 h 4 7 1 j a 1 6 d g c m 1 8 8 5 c 1 h 5 6 1 j a 1 6 d g c m 1 8 8 5 c 1 h 6 8 1 j a 1 6 d g c m 1 8 8 5 c 1 h 8 2 1 j a 1 6 d g c m 1 8 8 5 c 1 h 1 0 2 j a 1 6 d g c m 1 8 8 5 c 1 h 1 2 2 j a 1 6 d g c m 1 8 8 5 c 1 h 1 5 2 j a 1 6 d g c m 1 8 8 5 c 1 h 1 8 2 j a 1 6 d g c m 1 8 8 5 c 1 h 2 2 2 j a 1 6 d g c m 1 8 8 5 c 1 h 2 7 2 j a 1 6 d g c m 1 8 8 5 c 1 h 3 3 2 j a 1 6 d g c m 1 8 8 5 c 1 h 3 9 2 j a 1 6 d c 0 g ( 5 c ) 1 . 6 x 0 . 8 ( 1 8 ) < 0 6 0 3 > 1 . 0 x 0 . 5 ( 1 5 ) < 0 4 0 2 > 1 . 0 p f ( 1 r 0 ) 2 . 0 p f ( 2 r 0 ) 3 . 0 p f ( 3 r 0 ) 4 . 0 p f ( 4 r 0 ) 5 . 0 p f ( 5 r 0 ) 6 . 0 p f ( 6 r 0 ) 7 . 0 p f ( 7 r 0 ) 8 . 0 p f ( 8 r 0 ) 9 . 0 p f ( 9 r 0 ) 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 )  0 . 2 5 p f ( c )  0 . 2 5 p f ( c )  0 . 2 5 p f ( c )  0 . 2 5 p f ( c )  0 . 2 5 p f ( c )  0 . 5 p f ( d )  0 . 5 p f ( d )  0 . 5 p f ( d )  0 . 5 p f ( d )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j )  5 % ( j ) 2 5 ( 1 e ) g c m 0 3 3 5 c 1 e 1 r 0 c d 0 3 d g c m 0 3 3 5 c 1 e 2 r 0 c d 0 3 d g c m 0 3 3 5 c 1 e 3 r 0 c d 0 3 d g c m 0 3 3 5 c 1 e 4 r 0 c d 0 3 d g c m 0 3 3 5 c 1 e 5 r 0 c d 0 3 d g c m 0 3 3 5 c 1 e 6 r 0 d d 0 3 d g c m 0 3 3 5 c 1 e 7 r 0 d d 0 3 d g c m 0 3 3 5 c 1 e 8 r 0 d d 0 3 d g c m 0 3 3 5 c 1 e 9 r 0 d d 0 3 d g c m 0 3 3 5 c 1 e 1 0 0 j d 0 3 d g c m 0 3 3 5 c 1 e 1 2 0 j d 0 3 d g c m 0 3 3 5 c 1 e 1 5 0 j d 0 3 d g c m 0 3 3 5 c 1 e 1 8 0 j d 0 3 d g c m 0 3 3 5 c 1 e 2 2 0 j d 0 3 d g c m 0 3 3 5 c 1 e 2 7 0 j d 0 3 d g c m 0 3 3 5 c 1 e 3 3 0 j d 0 3 d g c m 0 3 3 5 c 1 e 3 9 0 j d 0 3 d g c m 0 3 3 5 c 1 e 4 7 0 j d 0 3 d g c m 0 3 3 5 c 1 e 5 6 0 j d 0 3 d g c m 0 3 3 5 c 1 e 6 8 0 j d 0 3 d g c m 0 3 3 5 c 1 e 8 2 0 j d 0 3 d g c m 0 3 3 5 c 1 e 1 0 1 j d 0 3 d 0 . 6 x 0 . 3 ( 0 3 ) < 0 2 0 1 > ? 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 c03e.pdf 10.5.20 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 g 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 e ( p a r t   n u m b e r ) w g c q m e 0 3 r 3 t 5 c y 1 e u 1 r 0 i c o d 0 3 ! 0 d
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 g c m   s e r i e s   s p e c i f i c a t i o n   a n d   t e s t   m e t h o d 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 . 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   s o l u t i o n   a t   2 6 0  5 ? c   f o r   1 0  1   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 w 0 	   y 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 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   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 ) * 1 w . v . :   2 5 v m i n . :   0 . 0 2 5   m a x . w . v . :   1 6 v :   0 . 0 3 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 ) * 1 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 9 ) .   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   2 0 0 0 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   2 0 0 0 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   2 0   m i n u t e s .   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   1 2   i t e m s   i n   e a c h   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   3 6   t i m e s ) . 1 2 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   c h a n g 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 ) * 1 w . v . :   2 5 v m i n . :   0 . 0 2 5   m a x . w . v . :   1 6 v :   0 . 0 3 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 ) * 1 t h r e e   s h o c k s   i n   e a c h   d i r e c t i o n   s h o u l d   b e   a p p l i e d   a l o n g   3   m u t u a l l y   p e r p e n d i c u l a r   a x e s   o f   t h e   t e s t   s p e c i m e n   ( 1 8   s h o c k s ) . t h e   s p e c i f i e d   t e s t   p u l s e   s h o u l d   b e   h a l f - s i n e   a n d   s h o u l d   h a v e   a   d u r a t i o n :   0 . 5 m s ,   p e a k   v a l u e :   1 5 0 0 g   a n d   v e l o c i t y   c h a n g e :   4 . 7 m / s . 1 1 m e c h a n i c a l   s h o c k n o   m a r k i n g   d e f e c t s a p p e a r a n c e c a p a c i t a n c e   c h a n g 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 ) * 1 w . v . :   2 5 v m i n . :   0 . 0 2 5   m a x . w . v . :   1 6 v :   0 . 0 3 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 ) * 1 p e r   m i l - s t d - 2 0 2   m e t h o d   2 1 5     s o l v e n t   1 : 1   p a r t   ( b y   v o l u m e )   o f   i s o p r o p y l   a l c o h o l 3   p a r t s   ( b y   v o l u m e )   o f   m i n e r a l   s p i r i t s     s o l v e n t   2 : t e r p e n e   d e f l u x e r     s o l v e n t   3 : 4 2   p a r t s   ( b y   v o l u m e )   o f   w a t e r 1   p a r t   ( b y   v o l u m e )   o f   p r o p y l e n e   g l y c o l   m o n o m e t h y l   e t h e r 1   p a r t   ( b y   v o l u m e )   o f   m o n o e t h a n o l a m i n e 1 0 r e s i s t a n c e   t o   s o l v e n t s n o   m a r k i n g   d e f e c t s a p p e a r a n c e c a p a c i t a n c e   c h a n g 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 ) * 1 w . v . :   2 5 v m i n . :   0 . 0 2 5   m a x . w . v . :   1 6 v :   0 . 0 3 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 ) * 1 u s i n g   c a l i p e r s 9 p h y s i c a l   d i m e n s i o n 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 8 e x t e r n a l   v i s u a l n o   d e f e c t s   o r   a b n o r m a l i t i e s 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   1 2 5  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 .       * 2 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 .       * 2 7 o p e r a t i o n a l   l i f 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    3 . 0 %   o r    0 . 3 0 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 2 . 5 % q / d . f . 3 0 p f m i n . :   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 e 2 c 1 0 p f m a x . :   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 ) * 1 w . v . :   2 5 v m i n . :   0 . 0 3 5   m a x . w . v . :   1 6 v :   0 . 0 5   m a x . 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 ) * 1 n o . a e c - q 2 0 0   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 a e c - q 2 0 0 t e s t   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 . * 1 :   t h e   f i g u r e   i n d i c a t e s   t y p i c a l   s p e c i f i c a 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 . * 2 :   s o m e   o f   t h e   p a r t s   a r e   a p p l i c a b l e   i n   r a t e d   v o l t a g e   x   1 5 0 % .     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 . 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 5 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 c03e.pdf 10.5.20

 g c m   s e r i e s   s p e c i f i c a t i o n   a n d   t e s t   m e t h o d 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 . c a p a c i t a n c e f r e q u e n c y 1  0 . 1 m h z 1  0 . 1 k h z v o l t a g e 0 . 5   t o   5 v r m s 1  0 . 2 v r m s c v 1 0 0 0 p f c g 1 0 0 0 p f 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 1 2 0  2 4 h z v o l t a g e 1  0 . 2 v r m s 0 . 5  0 . 1 v r m s c v 1 0  f c g 1 0  f v i s u a l   i n s p e c t i o n . 1 7 e l e c t r i c a l c h a r a c t e r i - z 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   c h a n g 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   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 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 . ( 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 ( 2 )   h i g h   d i e l e c t r i c   t y p 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 ) * 1 w . v . :   2 5 v   m i n . :   0 . 0 2 5   m a x . w . v . :   1 6 v :   0 . 0 3 5   m a x i . r . 2 5 ? c m o r e   t h a n   1 0 0 , 0 0 0 m ?   o r   1 , 0 0 0 ?      f ( w h i c h e v e r   i s   s m a l l e r ) m a x .   o p e r a t i n g   t e m p e r a t u r e    1 2 5 ? c m o r e   t h a n   1 0 , 0 0 0 m ?   o r   1 0 0 ?      f ( w h i c h e v e r   i s   s m a l l e r ) 2 5 ? c 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 ) m a x .   o p e r a t i n g   t e m p e r a t u r e    1 2 5 ? c m o r e   t h a n   1 , 0 0 0 m ?   o r   1 0 ?      f ( w h i c h e v e r   i s   s m a l l e r ) * 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   2 5 ? c   a n d   1 2 5 ? c   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 . 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   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 . ( a )   p r e h e a t   a t   1 5 5 ? c   f o r   4   h o u r s .   a f t e r   p r e h e a t i n g ,   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 ) .   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   5 + 0 / - 0 . 5   s e c o n d s   a t   2 3 5  5 ? c . ( b )   s h o u l d   b e   p l a c e d   i n t o   s t e a m   a g i n g   f o r   8   h o u r s  1 5   m i n u t e s .   a f t e r   p r e h e a t i n g ,   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 ) .   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   5 + 0 / - 0 . 5   s e c o n d s   a t   2 3 5  5 ? c . ( c )   s h o u l d   b e   p l a c e d   i n t o   s t e a m   a g i n g   f o r   8   h o u r s  1 5   m i n u t e s .   a f t e r   p r e h e a t i n g ,   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 ) .   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   1 2 0    5   s e c o n d s   a t   2 6 0  5 ? c . 1 6 s o l d e r a b i l i t y 9 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 . p e r   a e c - q 2 0 0 - 0 0 2 1 5 e s d 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   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 ) w . v . :   2 5 v m i n . :   0 . 0 2 5   m a x . w . v . :   1 6 v :   0 . 0 3 5   m a x . * 1 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 ) * 1 s t e p 1 - 5 5 + 0 / - 3 1 5  3 2 1 2 5 + 3 / - 0   ( 5 c ,   c 7 ,   r 7 ) 1 5  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 8 ) .   p e r f o r m   t h e   3 0 0   c y c l e s   a c c o r d i n g   t o   t h e   t w o   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   ( m a x i m u m   t r a n s f e r   t i m e   i s   2 0   s e c o n d s ) .   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   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 w 0   y 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 h e r m a l   s h o c k 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 ) w i t h i n    1 0 . 0 % 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 ) * 1 w . v . :   2 5 v m i n . :   0 . 0 2 5   m a x . w . v . :   1 6 v :   0 . 0 3 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 ) * 1 n o . a e c - q 2 0 0   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 a e c - q 2 0 0 t e s t   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 . * 1 :   t h e   f i g u r e   i n d i c a t e s   t y p i c a l   s p e c i f i c a 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 . 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 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 c03e.pdf 10.5.20
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 2 .   d i m e n s i o n s   o f   p a p e r   t a p e 4 . 0  0 . 1 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   2 m m   p i t c h   t a p e ? 1 . 5 + 0 . 1   - 0 4 . 0  0 . 1 1 . 7 5  0 . 1 1 . 1   m a x . 8 . 0  0 . 3 d i r e c t i o n   o f   f e e d a b 3 . 5  0 . 0 5 2 . 0  0 . 0 5 a p a r t   n u m b e r b g c m 1 8 g c m 3 2 ( t = 0 . 8 5 m m ) g c m 3 1 ( t v 0 . 8 5 m m ) g c m 2 1 ( t v 0 . 8 5 m m ) 1 . 0 5  0 . 1 2 . 0  0 . 2 2 . 8  0 . 2 1 . 5 5  0 . 1 5 1 . 8 5  0 . 1 3 . 6  0 . 2 3 . 6  0 . 2 2 . 3  0 . 1 5 a * p a r t   n u m b e r b * g c m 1 5 0 . 6 5 1 . 1 5 g c m 0 3 0 . 3 7 0 . 6 7 * n o m i n a l   v a l u e ( i n   m m ) ( i n   m m ) 2 . 0  0 . 0 5 ? 1 . 5 + 0 . 1 - 0 a 3 . 5  0 . 0 5 4 . 0  0 . 1 2 . 0  0 . 0 5 8 . 0  0 . 3 1 . 7 5  0 . 1 0 . 8   m a x . d i r e c t i o n   o f   f e e d 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 . 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 . 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 a p a r t   n u m b e r b g c m 2 1 ( t = 1 . 2 5 m m ) g c m 3 1 ( t u 1 . 1 5 m m ) g c m 3 2 ( t u 1 . 1 5 m m ) 1 . 4 5  0 . 2 2 . 8  0 . 2 1 . 9  0 . 2 2 . 2 5  0 . 2 3 . 5  0 . 2 3 . 5  0 . 2 * n o m i n a l   v a l u e 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 2 . 5   m a x . ? 1 . 5 + 0 . 1 - 0 3 . 5  0 . 0 5 ( 3 . 0   m a x .   t = 1 . 8 m m / 2 . 0 m m ) p a c k a g e 2 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 . ? 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 c03e.pdf 10.5.20

 4 .   t a p i n g   m e t h o d ( 1 ) 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 . ( 2 ) 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 . ( 3 ) 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 . ( 4 ) 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 . ( 5 ) 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 . ( 6 ) 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 . ( 7 ) 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 . * g c m 0 3 :   0 . 0 5   t o   0 . 5 n 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   f r o m   t h e   p r e c e d i n g   p a g e .         d i m e n s i o n s   o f   b u l k   c a s e   p a c k a g i n g t h e   b u l k   c a s e   u s e s   a n t i s t a t i c   m a t e r i a l s .   p l e a s e   c o n t a c t   m u r a t a   f o r   d e t a i l s . 6 . 8 8 . 8 1 2 . 0 2 . 0 3 . 0 1 . 5 1 1 0 ( i n   m m ) 3 6 . 0 3 1 . 5 p a c k a g e 2 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 c03e.pdf 10.5.20

 ! 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   ( 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 ) 2 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 c03e.pdf 10.5.20

 ! 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   ( r a t i n g ) 2 3 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 c03e.pdf 10.5.20

 ! 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 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 t 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   ( r a t i n g ) 2 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 c03e.pdf 10.5.20

 ! 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   ( r a t i n g ) 2 5 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 c03e.pdf 10.5.20

 ! 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   ( r a t i n g ) 2 6 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 c03e.pdf 10.5.20

 ! 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   ( s o l d e r i n g   a n d   m o u n t i n g ) 2 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 c03e.pdf 10.5.20
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 ! 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 c m 1 8 / 2 1 / 3 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   ( s o l d e r i n g   a n d   m o u n t i n g ) 2 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 . ? 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 c03e.pdf 10.5.20

 ! 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 c m 0 3 / 1 5 / 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 c m 2 1 / 3 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 c m 0 3 / 1 5 / 1 8 / 2 1 / 3 1 g c m 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   ( s o l d e r i n g   a n d   m o u n t i n g ) 3 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 . ? 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 c03e.pdf 10.5.20

 ! 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   ( s o l d e r i n g   a n d   m o u n t i n g ) 3 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 c03e.pdf 10.5.20

 ! 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   ( s o l d e r i n g   a n d   m o u n t i n g ) 3 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 c03e.pdf 10.5.20

 ! c a u t i o n 1 .   u n d e r   o p e r a t i o n   o f   e q u i p m e n t 1 - 1 .   d o   n o t   t o u c h   a   c a p a c i t o r   d i r e c t l y   w i t h   b a r e   h a n d s   d u r i n g   o p e r a t i o n   i n   o r d e r   t o   a v o i d   t h e   d a n g e r   o f   a   e l e c t r i c   s h o c k . 1 - 2 .   d o   n o t   a l l o w   t h e   t e r m i n a l s   o f   a   c a p a c i t o r   t o   c o m e   i n   c o n t a c t   w i t h   a n y   c o n d u c t i v e   o b j e c t s   ( s h o r t - c i r c u i t ) . d o   n o t   e x p o s e   a   c a p a c i t o r   t o   a   c o n d u c t i v e   l i q u i d ,   i n d u c i n g   a n y   a c i d   o r   a l k a l i   s o l u t i o n s . 1 - 3 .   c o n f i r m   t h e   e n v i r o n m e n t   i n   w h i c h   t h e   e q u i p m e n t   w i l l   o p e r a t i o n   i s   u n d e r   t h e   s p e c i f i e d   c o n d i t i o n s . d o   n o t   u s e   t h e   e q u i p m e n t   u n d e r   t h e   f o l l o w i n g   e n v i r o n m e n t . ( 1 )   b e i n g   s p a t t e r e d   w i t h   w a t e r   o r   o i l . ( 2 )   b e i n g   e x p o s e d   t o   d i r e c t   s u n l i g h t . ( 3 )   b e i n g   e x p o s e d   t o   o z o n e ,   u l t r a v i o l e t   r a y s   o r   r a d i a t i o n . ( 4 )   b e i n g   e x p o s e d   t o   t o x i c   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 . ) ( 5 )   a n y   v i b r a t i o n s   o r   m e c h a n i c a l   s h o c k s   e x c e e d i n g   t h e   s p e c i f i e d   l i m i t s . ( 6 )   m o i s t u r e   c o n d e n s i n g   e n v i r o n m e n t s . 1 - 4 .   u s e   d a m p   p r o o f   c o u n t e r m e a s u r e s   i f   u s i n g   u n d e r   a n y   c o n d i t i o n s   t h a t   c a n   c a u s e   c o n d e n s a t i o n . 2 .   o t h e r s 2 - 1 .   i n   a n   e m e r g e n c y ( 1 )   i f   t h e   e q u i p m e n t   s h o u l d   g e n e r a t e   s m o k e ,   f i r e   o r   s m e l l ,   i m m e d i a t e l y   t u r n   o f f   o r   u n p l u g   t h e   e q u i p m e n t . i f   t h e   e q u i p m e n t   i s   n o t   t u r n e d   o f f   o r   u n p l u g g e d ,   t h e   h a z a r d s   m a y   b e   w o r s e n e d   b y   s u p p l y i n g   c o n t i n u o u s   p o w e r . ( 2 )   i n   t h i s   t y p e   o f   s i t u a t i o n ,   d o   n o t   a l l o w   f a c e   a n d   h a n d s   t o   c o m e   i n   c o n t a c t   w i t h   t h e   c a p a c i t o r   o r   b u r n s   m a y   b e   c a u s e d   b y   t h e   c a p a c i t o r s   h i g h   t e m p e r a t u r e . 2 - 2 .   d i s p o s a l   o f   w a s t e w h e n   c a p a c i t o r s   a r e   d i s p o s e d ,   t h e y   m u s t   b e   b u r n e d   o r   b u r i e d   b y   t h e   i n d u s t r i a l   w a s t e   v e n d e r   w i t h   t h e   a p p r o p r i a t e   l i c e n s e s . 2 - 3 .   c i r c u i t   d e s i g n g r m ,   g c m ,   g m a / d ,   l l l / a / m ,   e r b ,   g q m ,   g j m ,   g n m   s e r i e s   c a p a c i t o r s   i n   t h i s   c a t a l o g   a r e   n o t   s a f e t y   c e r t i f i e d   p r o d u c t s . 2 - 4 .   r e m a r k s f a i l u r e   t o   f o l l o w   t h 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   s m o k i n g   w h e n   t h e   p r o d u c t   i s   u s e d . t h e   a b o v e   n o t i c e s   a r e   f o r   s t a n d a r d   a p p l i c a t i o n s   a n d   c o n d i t i o n s .   c o n t a c t   u s   w h e n   t h e   p r o d u c t s   a r e   u s e d   i n   s p e c i a l   m o u n t i n g   c o n d i t i o n s . s e l e c t   o p t i m u m   c o n d i t i o n s   f o r   o p e r a t i o n   a s   t h e y   d e t e r m i n e   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   a f t e r   a s s e m b l y . t h e   d a t a   h e r e i n   a r e   g i v e n   i n   t y p i c a l   v a l u e s ,   n o t   g u a r a n t e e d   r a t i n g s .   n   o t h e r s ! c a u t i o n   ( o t h e r s ) 3 3 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 c03e.pdf 10.5.20

 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   ( r a t i n g ) 3 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 c03e.pdf 10.5.20

 n o t i c e n   s o l d e r i n g   a n d   m o u n t i n g 1 .   p c b   d e s i g n 1 .   n o t i c e   f o r   p a t t e r n   f o r m s 1 - 1 .   u n l i k e   l e a d e d   c o m p o n e n t s ,   c h i p   c o m p o n e n t s   a r e   s u s c e p t i b l e   t o   f l e x i n g   s t r e s s e s   s i n c e   t h e y   a r e   m o u n t e d   d i r e c t l y   o n   t h e   s u b s t r a t e . t h e y   a r e   a l s o   m o r e   s e n s i t i v 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 e s   t h a n   l e a d e d   c o m p o n e n t s . e x c e s s   s o l d e r   f i l l e t   h e i g h t   c a n   m u l t i p l y   t h e s e   s t r e s s e s   a n d   c a u s e   c h i p   c r a c k i n g .   w h e n   d e s i g n i n g   s u b s t r a t e s ,   t a k e   l a n d   p a t t e r n s   a n d   d i m e n s i o n s   i n t o   c o n s i d e r a t i o n   t o   e l i m i n a t e   t h e   p o s s i b i l i t y   o f   e x c e s s   s o l d e r   f i l l e t   h e i g h t . 1 - 2 .   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 . c h a s s i s s o l d e r   ( g r o u n d ) e l e c t r o d e   p a t t e r n s o l d e r   r e s i s t s o l d e r   r e s i s t s o l d e r   r e s i s t l e a d   w i r e s o l d e r i n g   i r o n l e a d   w i r e s o l d e r   r e s i s 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 . p a t t e r n   f o r m s p l a c i n g   c l o s e   t o   c h a s s i s p l a c i n g o f   c h i p   c o m p o n e n t s a n d   l e a d e d   c o m p o n e n t s p l a c i n g o f   l e a d e d   c o m p o n e n t s a f t e r   c h i p   c o m p o n e n t l a t e r a l   m o u n t i n g p r o h i b i t e d c o r r e c t n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 3 5 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 c03e.pdf 10.5.20

 n o t i c e g c m 1 8 g c m 2 1 g c m 3 1 1 . 6 g 0 . 8 2 . 0 g 1 . 2 5 3 . 2 g 1 . 6 0 . 6   t o   1 . 0 1 . 0   t o   1 . 2 2 . 2   t o   2 . 6 0 . 8   t o   0 . 9 0 . 9   t o   1 . 0 1 . 0   t o   1 . 1 0 . 6   t o   0 . 8 0 . 8   t o   1 . 1 1 . 0   t o   1 . 4 ( i n   m m ) p a r t   n u m b e r d i m e n s i o n s c h i p   ( l g w ) a b c t a b l e   1     f l o w   s o l d e r i n g   m e t h o d g c m 0 3 g c m 1 5 g c m 1 8 g c m 2 1 g c m 3 1 g c m 3 2 0 . 6 g 0 . 3 1 . 0 g 0 . 5 1 . 6 g 0 . 8 2 . 0 g 1 . 2 5 3 . 2 g 1 . 6 3 . 2 g 2 . 5 0 . 2   t o   0 . 3 0 . 3   t o   0 . 5 0 . 6   t o   0 . 8 1 . 0   t o   1 . 2 2 . 2   t o   2 . 4 2 . 0   t o   2 . 4 0 . 2   t o   0 . 3 5 0 . 3 5   t o   0 . 4 5 0 . 6   t o   0 . 7 0 . 6   t o   0 . 7 0 . 8   t o   0 . 9 1 . 0   t o   1 . 2 0 . 2   t o   0 . 4 0 . 4   t o   0 . 6 0 . 6   t o   0 . 8 0 . 8   t o   1 . 1 1 . 0   t o   1 . 4 1 . 8   t o   2 . 3 ( i n   m m ) p a r t   n u m b e r d i m e n s i o n s c h i p   ( l g w ) a b c t a b l e   2     r e f l o w   s o l d e r i n g   m e t h o d c h i p   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 . 2 .   l a n d   d i m e n s i o n s   2 - 1 .   c h i p   c a p a c i t o r   c a n   b e   c r a c k e d   d u e   t o   t h e   s t r e s s   o f   p c b   b e n d i n g   /   e t c   i f   t h e   l a n d   a r e a   i s   l a r g e r   t h a n   n e e d e d   a n d   h a s   a n   e x c e s s   a m o u n t   o f   s o l d e r . p l e a s e   r e f e r   t o   t h e   l a n d   d i m e n s i o n s   i n   t a b l e   1   f o r   f l o w   s o l d e r i n g ,   t a b l e   2   f o r   r e f l o w   s o l d e r i n g . p l e a s e   c o n f i r m   t h e   s u i t a b l e   l a n d   d i m e n s i o n   b y   e v a l u a t i n g   o f   t h e   a c t u a l   s e t   /   p c b . s o l d e r   r e s i s t a b c l a n d 2 .   a d h e s i v e   a p p l i c a t i o n 1 .   t h i n   o r   i n s u f f i c i e n t   a d h e s i v e   c a n   c a u s e   t h e   c h i p s   t o   l o o s e n   o r   b e c o m e   d i s c o n n e c t e d   d u r i n g   f l o w   s o l d e r i n g . t h e   a m o u n t   o f   a d h e s i v e   m u s t   b e   m o r e   t h a n   d i m e n s i o n   c ,   s h o w n   i n   t h e   d r a w i n g   a t   r i g h t ,   t o   o b t a i n   t h e   c o r r e c t   b o n d i n g   s t r e n g t h . t h e   c h i p ' s   e l e c t r o d e   t h i c k n e s s   a n d   l a n d   t h i c k n e s s   m u s t   a l s o   b e   t a k e n   i n t o   c o n s i d e r a t i o n . 2 .   l o w   v i s c o s i t y   a d h e s i v e   c a n   c a u s e   c h i p s   t o   s l i p   a f t e r   m o u n t i n g .   t h e   a d h e s i v e   m u s t   h a v e   a   v i s c o s i t y   o f   5 0 0 0 p a      s   ( 5 0 0 p s )   m i n .   ( a t   2 5 ? c ) . 3 .   a d h e s i v e   c o v e r a g e l a n d a d h e s i v e b o a r d c h i p   c a p a c i t o r a b c c = 5 0   t o   1 0 5  m b = 3 0   t o   3 5  m a = 2 0   t o   7 0  m g c m 1 8 g c m 2 1 g c m 3 1 0 . 0 5 m g   m i n . 0 . 1 m g   m i n . 0 . 1 5 m g   m i n . p a r t   n u m b e r a d h e s i v e   c o v e r a g e * * n o m i n a l   v a l u e 3 .   a d h e s i v e   c u r i n g 1 .   i n s u f f i c i e n t   c u r i n g   o f   t h e   a d h e s i v e   c a n   c a u s e   c h i p s   t o   d i s c o n n e c t   d u r i n g   f l o w   s o l d e r i n g   a n d   c a u s e s   d e t e r i o r a t i o n   i n   t h e   i n s u l a t i o n   r e s i s t a n c e   b e t w e e n   t h e   o u t e r   e l e c t r o d e s   d u e   t o   m o i s t u r e   a b s o r p t i o n . c o n t r o l   c u r i n g   t e m p e r a t u r e   a n d   t i m e   i n   o r d e r   t o   p r e v e n t   i n s u f f i c i e n t   h a r d e n i n g . n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 3 6 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 c03e.pdf 10.5.20

 n o t i c e 1 .   p l e a s e   e v a l u a t e   a   c a p a c i t o r   b y   a c t u a l   c l e a n i n g   e q u i p m e n t   a n d   c o n d i t i o n   s u r e l y   f o r   c o n f i r m i n g   t h e   q u a l i t y   a n d   s e l e c t   t h e   a p p l i c a b l e   s o l v e n t . 2 .   u n s u i t a b l e   c l e a n i n g   s o l v e n t   m a y   l e a v e   r e s i d u a l   f l u x ,   o t h e r   f o r e i g n   s u b s t a n c e s ,   c a u s i n g   d e t e r i o r a t i o n   o f   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   a n d   t h e   r e l i a b i l i t y   o f   t h e   c a p a c i t o r s . 3 .   s e l e c t   t h e   p r o p e r   c l e a n i n g   c o n d i t i o n s . 3 - 1 .   i m p r o p e r   c l e a n i n g   c o n d i t i o n s   ( e x c e s s i v e   o r   i n s u f f i c i e n t )   m a y   r e s u l t   i n   t h e   d e t e r i o r a t i o n   o f   t h e   p e r f o r m a n c e   o f   t h e   c a p a c i t o r s . 6 .   w a s h 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 . 4 .   f l u x   a p p l i c a t i o n 1 .   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 ,   w h i c h   c a n   c a u s e   a   d e t e r i o r a t i o n   o f   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 ) . 2 .   f l u x   c o n t a i n i n g   t o o   a   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   t h e r e   i 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 . 1 %   m a x . 3 .   d o   n o t   u s e   s t r o n g   a c i d i c   f l u x . 4 .   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 . ) o   s e t   t e m p e r a t u r e   a n d   t i m e   t o   e n s u r e   t h a t   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   d o e s   n o t   e x c e e d   2 5 %   o f   t h e   c h i p   e n d   a r e a   a s   a   s i n g l e   c h i p   ( f u l l   l e n g t h   o f   t h e   e d g e   a - b - c - d   s h o w n   r i g h t )   a n d   2 5 %   o f   t h e   l e n g t h   a - b   s h o w n   b e l o w   a s   m o u n t e d   o n   s u b s t r a t e . [ a s   a   s i n g l e   c h i p ] [ a s   m o u n t e d   o n   s u b s t r a t e ] 5 .   f l o w   s o l d e r i n g a b c d o u t e r   e l e c t r o d e a b 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 n o t i c e   ( s o l d e r i n g   a n d   m o u n t i n g ) 3 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 c03e.pdf 10.5.20

 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   ( o t h e r s ) 3 8 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 c03e.pdf 10.5.20

 3 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 . 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   f o r   a u t o m o t i v e m e d i u m   v o l t a g e   f o r   a u t o m o t i v e   g c m   s e r i e s   l o w   d i s s i p a t i o n   f a c t o r n   f e a t u r e s 1 .   t h e   g c m   s e r i e s   m e e t   a e c - q 2 0 0   r e q u i r e m e n t s . 2 .   l o w - l o s s   a n d   s u i t a b l e   f o r   h i g h   f r e q u e n c y   c i r c u i t s 3 .   m u r a t a ' s   o r i g i n a l   i n t e r n a l   e l e c t r o d e   s t r u c t u r e           r e a l i z e s   h i g h   f l a s h - o v e r   v o l t a g e . 4 .   a   n e w   m o n o l i t h i c   s t r u c t u r e   f o r   s m a l l ,   s u r f a c e -         m o u n t a b l e   d e v i c e s   c a p a b l e   o f   o p e r a t i n g   a t   h i g h         v o l t a g e   l e v e l s . 5 .   s n - p l a t e d   e x t e r n a l   e l e c t r o d e s   r e a l i z e   g o o d           s o l d e r a b i l i t y . 6 .   u s e   t h e   g c m 2 1 / 3 1   t y p e   w i t h   f l o w   o r   r e f l o w   s o l d e r i n g ,           a n d   o t h e r   t y p e s   w i t h   r e f l o w   s o l d e r i n g   o n l y . n   a p p l i c a t i o n s i d e a l   f o r   u s e   o n   h i g h   f r e q u e n c y   p u l s e   c i r c u i t s   s u c h   a s   s n u b b e r   c i r c u i t s   f o r   d c - d c   c o n v e r t e r s . l t w e e g p a r t   n u m b e r d i m e n s i o n s   ( m m ) g   m i n . e   m i n . t w l g c m 2 1 a 2 . 0    0 . 2 1 . 2 5    0 . 2 g c m 3 1 a 3 . 2    0 . 2 1 . 6    0 . 2 1 . 0   + 0 , - 0 . 3 g c m 2 1 b 1 . 2 5    0 . 2 1 . 0   + 0 , - 0 . 3 g c m 3 1 b 1 . 2 5   + 0 , - 0 . 3 g c m 3 2 a 3 . 2    0 . 2 2 . 5    0 . 2 1 . 0   + 0 , - 0 . 3 0 . 7 1 . 5 0 . 3 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 c m 2 1 a 7 u 2 e 1 0 1 j x 0 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 c m 2 1 a 7 u 2 e 1 2 1 j x 0 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 c m 2 1 a 7 u 2 e 1 5 1 j x 0 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 . g c m 2 1 a 7 u 2 e 1 8 1 j x 0 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 c m 2 1 a 7 u 2 e 2 2 1 j x 0 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 c m 2 1 a 7 u 2 e 2 7 1 j x 0 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 c m 2 1 a 7 u 2 e 3 3 1 j x 0 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 c m 2 1 a 7 u 2 e 3 9 1 j x 0 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 c m 2 1 a 7 u 2 e 4 7 1 j x 0 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 c m 2 1 a 7 u 2 e 5 6 1 j x 0 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 c m 2 1 a 7 u 2 e 6 8 1 j x 0 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 c m 2 1 a 7 u 2 e 8 2 1 j x 0 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 c m 2 1 a 7 u 2 e 1 0 2 j x 0 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 c m 2 1 a 7 u 2 e 1 2 2 j x 0 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 c m 2 1 a 7 u 2 e 1 5 2 j x 0 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 c m 2 1 a 7 u 2 e 1 8 2 j x 0 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 c m 2 1 a 7 u 2 e 2 2 2 j x 0 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 c m 2 1 b 7 u 2 e 2 7 2 j x 0 3 l d c 2 5 0 u 2 j   ( e i a ) 2 7 0 0    5 % 2 . 0 1 . 2 5 1 . 2 5 0 . 7 0 . 3   m i n . g c m 3 1 a 7 u 2 e 2 7 2 j x 0 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 c m 2 1 b 7 u 2 e 3 3 2 j x 0 3 l d c 2 5 0 u 2 j   ( e i a ) 3 3 0 0    5 % 2 . 0 1 . 2 5 1 . 2 5 0 . 7 0 . 3   m i n . g c m 3 1 a 7 u 2 e 3 3 2 j x 0 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 c m 2 1 b 7 u 2 e 3 9 2 j x 0 3 l d c 2 5 0 u 2 j   ( e i a ) 3 9 0 0    5 % 2 . 0 1 . 2 5 1 . 2 5 0 . 7 0 . 3   m i n . g c m 3 1 a 7 u 2 e 3 9 2 j x 0 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 c m 2 1 b 7 u 2 e 4 7 2 j x 0 3 l d c 2 5 0 u 2 j   ( e i a ) 4 7 0 0    5 % 2 . 0 1 . 2 5 1 . 2 5 0 . 7 0 . 3   m i n . g c m 3 1 a 7 u 2 e 4 7 2 j x 0 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 c m 2 1 b 7 u 2 e 5 6 2 j x 0 3 l d c 2 5 0 u 2 j   ( e i a ) 5 6 0 0    5 % 2 . 0 1 . 2 5 1 . 2 5 0 . 7 0 . 3   m i n . g c m 3 1 a 7 u 2 e 5 6 2 j x 0 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 c m 3 1 b 7 u 2 e 6 8 2 j x 0 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 c m 3 1 b 7 u 2 e 8 2 2 j x 0 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 c m 3 1 b 7 u 2 e 1 0 3 j x 0 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 c m 3 1 a 7 u 2 j 1 0 0 j x 0 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 c m 3 1 a 7 u 2 j 1 2 0 j x 0 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 c m 3 1 a 7 u 2 j 1 5 0 j x 0 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 . 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 c03e.pdf 10.5.20

 4 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 . 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 c m 3 1 a 7 u 2 j 1 8 0 j x 0 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 c m 3 1 a 7 u 2 j 2 2 0 j x 0 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 c m 3 1 a 7 u 2 j 2 7 0 j x 0 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 c m 3 1 a 7 u 2 j 3 3 0 j x 0 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 c m 3 1 a 7 u 2 j 3 9 0 j x 0 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 c m 3 1 a 7 u 2 j 4 7 0 j x 0 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 c m 3 1 a 7 u 2 j 5 6 0 j x 0 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 c m 3 1 a 7 u 2 j 6 8 0 j x 0 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 c m 3 1 a 7 u 2 j 8 2 0 j x 0 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 c m 3 1 a 7 u 2 j 1 0 1 j x 0 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 c m 3 1 a 7 u 2 j 1 2 1 j x 0 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 c m 3 1 a 7 u 2 j 1 5 1 j x 0 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 c m 3 1 a 7 u 2 j 1 8 1 j x 0 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 c m 3 1 a 7 u 2 j 2 2 1 j x 0 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 c m 3 1 a 7 u 2 j 2 7 1 j x 0 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 c m 3 1 a 7 u 2 j 3 3 1 j x 0 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 c m 3 1 a 7 u 2 j 3 9 1 j x 0 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 c m 3 1 a 7 u 2 j 4 7 1 j x 0 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 c m 3 1 a 7 u 2 j 5 6 1 j x 0 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 c m 3 1 a 7 u 2 j 6 8 1 j x 0 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 c m 3 1 a 7 u 2 j 8 2 1 j x 0 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 c m 3 1 a 7 u 2 j 1 0 2 j x 0 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 c m 3 2 a 7 u 2 j 1 2 2 j x 0 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 c m 3 2 a 7 u 2 j 1 5 2 j x 0 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 c m 3 2 a 7 u 2 j 1 8 2 j x 0 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 c m 3 2 a 7 u 2 j 2 2 2 j x 0 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 . ? 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 c03e.pdf 10.5.20

 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 s i n g   c a l i p e r s   a n d   m i c r o m e t e r s 9 p h y s i c a l   d i m e n s i o n 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 8 e x t e r n a l   v i s u a l n o   d e f e c t s   o r   a b n o r m a l i t i e s a p p l y   v o l t a g e   a s   t a b l e   f o r   1 0 0 0  1 2   h o u r s   a t   1 2 5  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 . 7 o p e r a t i o n a l   l i f 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    3 . 0 %   o r    0 . 3 p f ( w h i c h e v e r   i s   l a r g e r ) q q u 3 5 0 i . r . m o r e   t h a n   1 , 0 0 0 m ?   o r   5 0 m ?       f ( w h i c h e v e r   i s   s m a l l e r ) a p p l y   t h e   r a t e d   v o l t a g e   a n d   d c 1 . 3 + 0 . 2 / - 0 v   ( a d d   6 . 8 k ?   r e s i s t o r )   a t   8 5  3 ? c   a n d   8 0   t o   8 5 %   h u m i d i t y   f o r   1 0 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 . 6 b i a s e d   h u m i d i t y 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 . 0 %   o r    0 . 3 p f ( w h i c h e v e r   i s   l a r g e r ) q q u 2 0 0 i . r . m o r e   t h a n   1 , 0 0 0 m ?   o r   5 0 m ?       f ( w h i c h e v e r   i s   s m a l l e r ) a p p l y   t h e   2 4   h o u r   h e a t   ( 2 5   t o   6 5 ? c )   a n d   h u m i d i t y   ( 8 0   t o   9 8 % ) t r e a t m e n t   s h o w n   b e l o w ,   1 0   c o n s e c u t i v e   t i m e s . 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 . 5 m o i s t u r e   r e s i s t a n c 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    3 . 0 %   o r    0 . 3 p f ( w h i c h e v e r   i s   l a r g e r ) q q u 3 5 0 i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 m ?       f ( w h i c h e v e r   i s   s m a l l e r ) p e r   e i a - 4 6 9 4 d e s t r u c t i v e   p h y s i c a l   a n a l y s i s n o   d e f e c t s   o r   a b n o r m a l i t i e s 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 9 ) .   p e r f o r m   t h e   1 0 0 0   c y c l e s   a c c o r d i n g   t o   t h e   4   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 . 3 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 ) q q u 1 0 0 0 i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 m ?       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   f o r   1 0 0 0  1 2   h o u r s   a t   1 5 0  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 . 2 h i g h   t e m p e r a t u r e   e x p o s u r e   ( s t o r a g 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 ) q q u 1 0 0 0 i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 m ?       f ( w h i c h e v e r   i s   s m a l l e r ) 1 p r e - a n d   p o s t - s t r e s s   e l e c t r i c a l   t e s t e n o . a e c - q 2 0 0   t e s t   m e t h o d s p e c i f i c a t i o n s a e c - q 2 0 0 t e s t   i t e m ? c 7 0 6 5 6 0 5 5 5 0 4 5 4 0 3 5 3 0 2 5 2 0 1 5 1 0 5 0 - 5 - 1 0 h u m i d i t y 9 0 - 9 8 % h u m i d i t y 8 0 - 9 8 % h u m i d i t y 9 0 - 9 8 % h u m i d i t y 8 0 - 9 8 % h u m i d i t y 9 0 - 9 8 % + 1 0 - 2 ? c i n i t i a l   m e a s u r e m e n t t e m p e r a t u r e o n e   c y c l e   2 4   h o u r s 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 h o u r s s t e p 1 - 5 5 + 0 / - 3 1 5  3 2 r o o m   t e m p . 1 3 1 2 5 + 3 / - 0 1 5  3 4 r o o m   t e m p . 1 t e m p .   ( ? c ) t i m e   ( m i n . ) m e d i u m   v o l t a g e   f o r   a u t o m o t i v e   g c m   s e r i e s   l o w   d i s s p a t i o n   f a c t o r   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 r a t e d   v o l t a g e a p p l i e d   v o l t a g e 1 5 0 %   o f   t h e   r a t e d   v o l t a g e 1 2 0 %   o f   t h e   r a t e d   v o l t a g e d c 2 5 0 v d c 6 3 0 v 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 4 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 c03e.pdf 10.5.20

 continued from the preceding page. continued on the following page. (a) preheat at 155  c for 4 hours. after preheating, immerse the  capacitor in a solution of ethanol (jis-k-8101) and rosin (jis- k-5902) (25% rosin in weight proportion). immerse in eutectic  solder solution for 5+0/-0.5 seconds at 235  5  c. (b) should be placed into steam aging for 8 hours  15 minutes. after preheating, immerse the capacitor in a solution of  ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in  weight proportion). immerse in eutectic solder solution for  5+0/-0.5 seconds at 235  5  c. (c) should be placed into steam aging for 8 hours  15 minutes. after preheating, immerse the capacitor in a solution of  ethanol (jis-k-8101) and rosin (jis-k-5902) (25% rosin in  weight proportion). immerse in eutectic solder solution for 120   5 seconds at 260  5  c. 16 solderability 95% of the terminations is to be soldered evenly and  continuously. per aec-q200-002 15 esd appearance no marking defects capacitance  change within the specified tolerance q q u 1000 i.r. more than 10,000m   or 500m      f (whichever is smaller) fix the capacitor to the supporting jig in the same manner and  under the same conditions as (19). perform the 300 cycles  according to the two heat treatments listed in the following table  (maximum transfer time is 20 seconds). let sit for 24  2 hours at  room temperature, then measure. 14 thermal shock the measured and observed characteristics should satisfy the  specifications in the following table. appearance no marking defects capacitance  change within   2.5% or   0.25pf (whichever is larger) q q u 1000 i.r. more than 10,000m   or 500m      f (whichever is smaller) immerse the capacitor in a eutectic solder solution at 260  5  c for  10  1 seconds. let sit at room temperature for 24  2 hours, then  measure. 13 resistance to soldering heat the measured and observed characteristics should satisfy the  specifications in the following table. appearance no marking defects capacitance  change within the specified tolerance q q u 1000 i.r. more than 10,000m   or 500m      f (whichever is smaller) solder the capacitor to the test jig (glass epoxy board) in the  same manner and under the same conditions as (19). 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 2000hz. the  frequency range, from 10 to 2000hz and return to 10hz, should  be traversed in approximately 20 minutes. this motion should be  applied for 12 items in each 3 mutually perpendicular directions  (total of 36 times). 12 vibration appearance no defects or abnormalities capacitance  change within the specified tolerance q q u 1000 i.r. more than 10,000m   or 500m      f (whichever is smaller) three shocks in each direction should be applied along 3  mutually perpendicular axes of the test specimen (18 shocks). the specified test pulse should be half-sine and should have a  duration: 0.5ms, peak value: 1500g and velocity change: 4.7m/s. 11 mechanical  shock appearance no marking defects capacitance  change within the specified tolerance q q u 1000 i.r. more than 10,000m   or 500m      f (whichever is smaller) per mil-std-202 method 215   solvent 1: 1 part (by volume) of isopropyl alcohol 3 parts (by volume) of mineral spirits   solvent 2: terpene defluxer   solvent 3: 42 parts (by volume) of water 1 part (by volume) of propylene glycol  monomethyl ether 1 part (by volume) of monoethanolomine 10 resistance  to solvents appearance no marking defects capacitance  change within the specified tolerance q q u 1000 i.r. more than 10,000m   or 500m      f (whichever is smaller) no. aec-q200 test method specifications aec-q200 test item step 1 -55+0/-3 15  3 2 125+3/-0 15  3 temp. (  c) time (min.) medium voltage for automotive gcm series low disspation factor specifications and test methods specifications and test methods 42 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 c03e.pdf 10.5.20

 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   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 .   3   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 8 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   6 0   s e c o n d s . 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 . ( i n   m m ) f i g .   3 1 9 t e r m i n a l   s t r e n g t h   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   t h e   s p e c i f i e d   t o l e r a n c e q q u 1 0 0 0 i . r . m o r e   t h a n   1 0 , 0 0 0 m ?   o r   5 0 0 m ?       f ( w h i c h e v e r   i s   s m a l l e r ) 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   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 .   2   f o r   5  1   s e c o n d s .   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 . ( i n   m m ) f i g .   2 f i g .   1 1 8 b o a r d   f l e x 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 . 0 %   o r    0 . 5 p f ( w h i c h e v e r   i s   l a r g e r ) v i s u a l   i n s p e c t i o n . 1 7 e l e c t r i c a l c h a r a c t e r i - z 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   c h a n g 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   c a p a c i t a n c e / q   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 . q q u 1 0 0 0 i . r . 2 5 ? c m o r e   t h a n   1 0 0 , 0 0 0 m ?   o r   1 , 0 0 0 m ?       f ( w h i c h e v e r   i s   s m a l l e r ) m a x .   o p e r a t i n g   t e m p e r a t u r e    1 2 5 ? c m o r e   t h a n   1 0 , 0 0 0 m ?   o r   1 0 0 m ?       f ( w h i c h e v e r   i s   s m a l l e r ) 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   1 2 5 ? c   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 . 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   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   v o l t a g e   i n   t a b l 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 . n o . a e c - q 2 0 0   t e s t   m e t h o d s p e c i f i c a t i o n s a e c - q 2 0 0 t e s t   i t e m c a p a c i t a n c e f r e q u e n c y 1  0 . 2 m h z 1  0 . 2 k h z v o l t a g e a c 0 . 5   t o   5 v ( r . m . s . ) a c 1  0 . 2 v ( r . m . s . ) c f 1 0 0 0 p f c u 1 0 0 0 p f r a t e d   v o l t a g e t e s t   v o l t a g e 2 0 0 %   o f   t h e   r a t e d   v o l t a g e 1 5 0 %   o f   t h e   r a t e d   v o l t a g e d c 2 5 0 v d c 6 3 0 v t y p e a 0 . 8 2 . 0 2 . 0 b 3 . 0 4 . 4 4 . 4 c 1 . 3 1 . 7 2 . 6 g c m 2 1 g c m 3 1 g c m 3 2 t y p e a 1 . 2 2 . 2 2 . 2 b 4 . 0 5 . 0 5 . 0 c 1 . 6 5 2 . 0 2 . 9 g c m 2 1 g c m 3 1 g c m 3 2 4 0 b c 1 0 0 a t :   1 . 6 m m 4 5 4 5 r 4 2 0 5 0 p r e s s u n z i n g s p e e d :   1 . 0 m m / s p r e s s u r i z e c a p a c i t a n c e   m e t e r f l e x u r e :   v 3 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 t :   1 . 6 m m a b m e d i u m   v o l t a g e   f o r   a u t o m o t i v e   g c m   s e r i e s   l o w   d i s s p a t i o n   f a c t o r   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 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 4 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 c03e.pdf 10.5.20

 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   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 u t e s   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   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   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 .   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   s t e p s   1 ,   3   a n d   5   b y   t h e   c a p a c i t a n c e   v a l u e   i n   s t e p   3 . 2 1 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 a p a c i t a n c e   c h a n g e - 7 5 0  1 2 0   p p m / ? c   ( t e m p .   r a n g e :   + 2 5   t o   + 1 2 5 ? c ) - 7 5 0  1 2 0 ,   - 3 4 7   p p m / ? c   ( t e m p .   r a n g e :   - 5 5   t o   + 2 5 ? c ) c a p a c i t a n c e d r i f t w i t h i n    0 . 5 %   o r    0 . 0 5   p f ( w h i c h e v e r   i s   l a r g e r ) p l a c e   t h e   c a p a c i t o r   i n   t h e   b e a m   l o a d   f i x t u r e   a s   f i g .   4 . a p p l y   a   f o r c e . <   c h i p   l   d i m e n s i o n :   2 . 5 m m   m a x .   > <   c h i p   l   d i m e n s i o n :   3 . 2 m m   m i n .   > f i g .   4 s p e e d   s u p p l i e d   t h e   s t r e s s   l o a d :   2 . 5 m m   /   s 2 0 b e a m   l o a d   t e s t t h e   c h i p   e n d u r e   f o l l o w i n g   f o r c e . <   c h i p   l   d i m e n s i o n :   2 . 5 m m   m a x .   > c h i p   t h i c k n e s s   g   0 . 5 m m   r a n k :   2 0 n c h i p   t h i c k n e s s   v   0 . 5 m m   r a n k :   8 n <   c h i p   l   d i m e n s i o n :   3 . 2 m m   m i n .   > c h i p   t h i c k n e s s   f   1 . 2 5 m m   r a n k :   1 5 n c h i p   t h i c k n e s s   u   1 . 2 5 m m   r a n k :   5 4 . 5 n n o . a e c - q 2 0 0   t e s t   m e t h o d s p e c i f i c a t i o n s a e c - q 2 0 0 t e s t   i t e m 0 . 6   l l i r o n   b o a r d s t e p t e m p e r a t u r e   ( ? c ) 2 5  2 - 5 5  3 2 5  2 1 2 5  3 2 5  2 1 2 3 4 5 m e d i u m   v o l t a g e   f o r   a u t o m o t i v e   g c m   s e r i e s   l o w   d i s s p a t i o n   f a c t o r   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 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 4 4 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 c03e.pdf 10.5.20
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