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		  Datasheet File OCR Text:


		  (part number) w q product id w series chip monolithic ceramic capacitors gr gq gm gn ll gj ga j m 3 4 7 m a d m l r a m m 2 3 soft termination type tin plated layer high effective capacitance type only for information devices / tip & ring only for camera flash circuit high frequency for flow/reflow soldering monolithic microchip for bonding capacitor array low esl type controlled esr low esl type 8-termination low esl type 10-termination low esl type high frequency low loss type for ac250v (r.m.s.) safety standard certified type product id code series gr q m e 18 r 8 t b1 y 1h u 102 i k o a01 e dimensions (l g w) !0 d code 0.4 g 0.2mm 0.6 g 0.3mm 0.5 g 0.5mm 0.8 g 0.8mm 0.38 g 0.38mm 0.9 g 0.6mm 1.0 g 0.5mm 1.6 g 0.8mm 1.37 g 1.0mm 2.0 g 1.25mm 2.8 g 2.8mm 3.2 g 1.6mm 3.2 g 2.5mm 4.5 g 2.0mm 4.5 g 3.2mm 5.7 g 2.8mm 5.7 g 5.0mm dimensions (l g w) 01005 0201 0202 0303 015015 0302 0402 0603 0504 0805 1111 1206 1210 1808 1812 2211 2220 eia 02 03 05 08 0d 0m 15 18 1m 21 22 31 32 42 43 52 55 a b c d e f m n q r s x 1.0mm 1.25mm 1.6mm 2.0mm 2.5mm 3.2mm 1.15mm 1.35mm 1.5mm 1.8mm 2.8mm depends on individual standards. r dimension (t) (except  gnm )  code 2 3 5 6 7 8 9 0.2mm 0.3mm 0.5mm 0.6mm 0.7mm 0.8mm 0.85mm dimension (t) r elements ( gnm  only) code 2 4 2-elements 4-elements elements continued on the following page. o   part numbering o   part numbering

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

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

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

   capacitance - temperature characteristics   measuring condition    1khz measuring condition    1khz   capacitance - dc voltage characteristics   measuring condition    1khz measuring condition    1khz    impedance/esr - frequency characteristics the data herein are given in typical values, not guaranteed ratings. grm series data - 100 - 80 - 60 - 40 - 20 0 20 40 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 capacitance change (%) dc voltage (vdc) 0.001 0.01 0.1 1 10 100 1 10 100 impedance / esr ( ) frequency (mhz) - 100 - 80 - 60 - 40 - 20 0 20 40 - 75 - 50 - 25 0 25 50 75 100 125 150 capacitance change (%) temperature (  ) no bias - 40 - 30 - 20 - 10 0 10 20 10 100 1000 10000 capacitance change (%) time (hr)  c b1,r  b3 - 100 - 80 - 60 - 40 - 20 0 20 40 0.0 0.5 1.0 1.5 2.0 2.5 capacitance change (%) ac voltage (vr.m.s.) 0.15uf 0.22uf
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