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		  cat.no.r44e-9 murata manufacturing co., ltd. ntc thermistors please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 1 2 3 4 5 6 7 part numbering 2 basic characteristics 5 for temperature compensation 0201 (0603) size  6 for temperature compensation 0402 (1005) size   8 for temperature compensation 0603 (1608) size   10 for temperature compensation 0805 (2012) size  12 for temperature compensation temperature characteristics (center value) 14 chip type  ! caution/notice 17 chip type package 20 for temperature sensor lead type 23 for temperature sensor lead insulation type 24 for temperature sensor temperature characteristics (center value) 26 for temperature sensor lead type/lead insulation type  ! caution/notice 27 for temperature sensor lead type/lead insulation type ntsa/ntsd series package 28 for inrush current suppression lead type 29 current-r ratio (rt/r25) / current-temperature characteristics (typical) 31 for inrush current suppression lead type  ! caution / notice 35 for inrush current suppression lead type package 37 1 2 3 4 5 6 7 contents ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. recycled paper please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 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. o   part numbering q product id w series y resistance tolerance u individual specifications ntc thermistors for temp. sensor and compensation chip type nc ntc thermistors chip type e f j k p  3%  1%  5%  10% 03 individual specifications product id code code series resistance tolerance code (part number) t resistance expressed by three figures. the unit is ohm (  ). the first and  second figures are significant digits, and the third figure  expresses the number of zeros which follow the two figures. if  there is a decimal point, it is expressed by the capital letter " r ". in  this case, all figures are significant digits. structures and others are expressed by two figures. please contact us for details. 102 103 104 ex.) 1k  10k  100k  code resistance standard type i packaging ra rb rc rl plastic taping 4mm pitch paper taping 4mm pitch  paper taping 2mm pitch (10000 pcs.) paper taping 2mm pitch (15000 pcs.) code packaging plated termination series e dimensions (l g w) 03 15 18 21 code dimensions (l g w) 0.60 g 0.30mm 1.00 g 0.50mm 1.60 g 0.80mm 2.00 g 1.25mm eia 0201 0402 0603 0805 r temperature characteristics wb wd wf wl wm xc xf xq xh xm xv xw code temperature characteristics nominal b-constant 4050 e 4099k nominal b-constant 4150 e 4199k nominal b-constant 4250 e 4299k nominal b-constant 4450 e 4499k nominal b-constant 4500 e 4549k nominal b-constant 3100 e 3149k nominal b-constant 3250 e 3299k nominal b-constant 3650 e 3699k nominal b-constant 3350 e 3399k nominal b-constant 3500 e 3549k nominal b-constant 3900 e 3949k nominal b-constant 3950 e 3999k y j e 18 w p r xh t 103 u 03 i rb nc q please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . q p r o d u c t   i d w s e r i e s t r e s i s t a n c e   t o l e r a n c e y i n d i v i d u a l   s p e c i f i c a t i o n s n t c   t h e r m i s t o r s   f o r   t e m p .   s e n s o r   a n d   c o m p e n s a t i o n   l e a d   t y p e n t n t c   t h e r m i s t o r s e f  3 %  1 % e 1 n 6 p b i n d i v i d u a l   s p e c i f i c a t i o n s p r o d u c t   i d c o d e r e s i s t a n c e   t o l e r a n c e c o d e ( p a r t   n u m b e r ) r r e s i s t a n c e e x p r e s s e d   b y   t h r e e   f i g u r e s .   t h e   u n i t   i s   o h m   (  ) .   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   f i g u r e 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 . a   l e a d   s t r u c t u r e   a n d   o t h e r   s p e c i f i c a t i o n s   a r e   e x p r e s s e d   b y   t w o   d i g i t s . 2 0 2 2 0 3 e x . ) 2 k  2 0 k  c o d e r e s i s t a n c e s t a n d a r d   b u l k   ( n t s a ,   n t s d 0   s e r i e s ) s t a n d a r d   t a p i n g   ( n t s a   s e r i e s ) s t a n d a r d   b u l k   ( n t s d 1   s e r i e s ) s a 0 s d 0 s d 1 f o r   t e m p e r a t u r e   s e n s o r s   n o   l e a d - c o a t i n g   t y p e f o r   t e m p e r a t u r e   s e n s o r s   l e a d - c o a t i n g   t y p e ( t o t a l   l e n g t h   3 0 m m   m a x . ) f o r   t e m p e r a t u r e   s e n s o r s   l e a d - c o a t i n g   t y p e ( t o t a l   l e n g t h   3 0   t o   5 0 m m ) c o d e u p a c k a g i n g   ( n t s a / n t s d 0   s e r i e s ) a 0 b 0 a m m o   p a c k b u l k c o d e p a c k a g i n g u t o t a l   l e n g t h   ( n t s d 1   s e r i e s ) 3 0 4 0 5 0 3 0 m m 4 0 m m 5 0 m m c o d e t o t a l   l e n g t h s e r i e s 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 w b w c w d w f x m x h x r x v n o m i n a l   b - c o n s t a n t   4 0 5 0 e 4 0 9 9 k n o m i n a l   b - c o n s t a n t   4 1 0 0 e 4 1 4 9 k n o m i n a l   b - c o n s t a n t   4 1 5 0 e 4 1 9 9 k n o m i n a l   b - c o n s t a n t   4 2 5 0 e 4 2 9 9 k n o m i n a l   b - c o n s t a n t   3 5 0 0 e 3 5 4 9 k n o m i n a l   b - c o n s t a n t   3 3 5 0 e 3 3 9 9 k n o m i n a l   b - c o n s t a n t   3 7 0 0 e 3 7 4 9 k n o m i n a l   b - c o n s t a n t   3 9 0 0 e 3 9 4 9 k 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 s t f w s a 0 e x h r 1 0 3 y e 1 u b 0 n t q please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . y b 0 e 1 6 0 r l t b m n t q w p a 7 q p r o d u c t   i d w s e r i e s r r e s i s t a n c e   t o l e r a n c e t i n d i v i d u a l   s p e c i f i c a t i o n s n t c   t h e r m i s t o r s   f o r   i n r u s h   c u r r e n t   s u p p r e s s i o n n t n t c   t h e r m i s t o r s l p a 7 p a 9 p a a p a d p a j p a n  1 5 % d k d n b m i n d i v i d u a l   s p e c i f i c a t i o n s p r o d u c t   i d c o d e c o d e s e r i e s r e s i s t a n c e   t o l e r a n c e c o d e ( p a r t   n u m b e r ) e r e s i s t a n c e e x p r e s s e d   b y   t h r e e   f i g u r e s .   t h e   u n i t   i s   o h m   (  ) .   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   f i g u r e 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 . a   l e a d   s t r u c t u r e   a n d   o t h e r   s p e c i f i c a t i o n s   a r e   e x p r e s s e d   b y   t w o   c a p i t a l   l e t t e r s . 3 r 0 1 0 0 e x . ) 3  1 0  c o d e r e s i s t a n c e s t a n d a r d   t y p e s t a n d a r d   t y p e s t a n d a r d   t y p e y p a c k a g i n g a 0 b 0 a m m o   p a c k b u l k c o d e p a c k a g i n g b o d y   d i a m e t e r  1 8 m m ,    2 2 m m  1 0 m m ,    1 3 m m  7 m m ,    9 m m i n r u s h   c u r r e n t s u p p r e s s i o n l e a d   t y p e    7 m m  9 m m  1 0 m m  1 3 m m  1 8 m m  2 2 m m n o m i n a l   b o d y   d i a m e t e r please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 5 1 .   z e r o - p o w e r   r e s i s t a n c e   o f   t h e r m i s t o r   :   r 2 .   b - c o n s t a n t r = r 0   e x p b   ( 1 / t - 1 / t 0 ) . . . . . . . . . . . . . . ( 1 ) r   :   r e s i s t a n c e   i n   a m b i e n t   t e m p e r a t u r e   t   ( k ) ( k   :   a b s o l u t e   t e m p e r a t u r e ) r 0   :   r e s i s t a n c e   i n   a m b i e n t   t e m p e r a t u r e   t 0   ( k ) b   :   b - c o n s t a n t   o f   t h e r m i s t o r a s   ( 1 )   f o r m u l a b = r n   ( r / r 0 )   /   ( 1 / t - 1 / t 0 ) . . . . . . . . . . . . ( 2 ) 3 .   t h e r m a l   d i s s i p a t i o n   c o n s t a n t w h e n   e l e c t r i c   p o w e r   p   ( m w )   i s   s p e n t   i n   a m b i e n t   t e m p e r a t u r e   t 1   a n d   t h e r m i s t o r   t e m p e r a t u r e   r i s e s   t 2 ,     t h e r e   i s   a   f o r m u l a   a s   f o l l o w s p = c   ( t 2 - t 1 ) . . . . . . . . . . . . . . . . . . ( 3 ) c   :   t h e r m a l   d i s s i p a t i o n   c o n s t a n t   ( m w /  c ) t h e r m a l   d i s s i p a t i o n   c o n s t a n t   i s   v a r i e d   w i t h   d i m e n s i o n s ,   m e a s u r e m e n t   c o n d i t i o n s ,   e t c . 4 .   t h e r m a l   t i m e   c o n s t a n t p e r i o d   i n   w h i c h   t e r m i s t o r ' s   t e m p e r a t u r e   w i l l   c h a n g e   6 3 . 2 %   o f   i t s   t e m p e r a t u r e   d i f f e r e n c e   f r o m   a m b i e n t   t e m p e r a t u r e   t 0   (  c )   t o   t 1   (  c ) . [ r e s i s t a n c e   v s .   t e m p e r a t u r e ] ! b a s i c   c h a r a c t e r i s t i c s ! p e r f o r m a n c e [ t h e r m a l   t i m e   c o n s t a n t ] i t e m r e s i s t a n c e c o n d i t i o n m e a s u r e d   b y   z e r o - p o w e r   i n   s p e c i f i e d   a m b i e n t   t e m p e r a t u r e . r a t e d   e l e c t r i c   p o w e r s h o w s   n e c e s s a r y   e l e c t r i c   p o w e r   t h a t   t h e r m i s t o r ' s   t e m p e r a t u r e   r i s e s   1 0 0 ? c   b y   s e l f   h e a t i n g   i n   a m b i e n t   t e m p e r a t u r e   2 5 ? c . p e r m i s s i v e   o p e r a t i n g   c u r r e n t i t   i s   p o s s i b l e   t o   k e e p   t h e r m i s t o r ' s   t e m p e r a t u r e   r i s i n g   m a x .   1 ? c t h e r m a l   d i s s i p a t i o n c o n s t a n t s h o w s   n e c e s s a r y   e l e c t r i c   p o w e r   t h a t   t h e r m i s t o r ' s   t e m p e r a t u r e   r i s e s   1 ? c   b y   s e l f   h e a t i n g . i t   i s   c a l c u l a t e d   b y   n e x t   f o r m u l a .   ( m w / ? c ) b - c o n s t a n t c a l c u l a t e d   b e t w e e n   t w o   s p e c i f i e d   a m b i e n t   t e m p e r a t u r e s   b y   n e x t   f o r m u l a . t   a n d   t 0   i s   a b s o l u t e   t e m p e r a t u r e   ( k ) . r n   ( r / r 0 ) b   = 1 / t y 1 / t 0 p c   = t y t 0 1 0 2 1 0 1 r e s i s t a n c e   v 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 ,   r / r 2 5 - 2 0 t e m p e r a t u r e   ( ? c ) 0 2 0 4 0 6 0 8 0 1 2 0 1 0 0 1 0 - 2 1 0 - 1 1 b = 3 4 5 0 b = 3 9 0 0 b = 4 1 0 0 b a s i c   c h a r a c t e r i s t i c s t 1 t 0 t i m e 6 3 . 2 % x t e m p e r a t u r e ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . p l e a s e   i n q u i r e   a b o u t   t e s t   c o n d i t i o n s   a n d   r a t i n g s . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 6 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. ntc thermistors for temperature compensation 0201 (0603) size  0201/0402/0603/0805 sized chip ntc thermistor have ni  barrier termination and provide excellent  solderability and offer high stability in environment  by unique inner construction.  n  features 1. excellent solderability and high stability in      environment 2. excellent long time aging stability 3. high accuracy in resistance and b-constant 4. reflow soldering possible 5. lead is not contained in the product. n  applications 1. temperature compensation of transistor, ic, crystal      oscillator of mobile communications equipment 2. temperature sensor for rechargeable batteries 3. temperature compensation of lcd 4. temperature compensation and sensing of car audio      equipment (cd, md, tuner) 5. temperature compensation of several kinds of      circuits electrode (ag system + ni plating + sn plating) 0.15  0.05 0.15  0.05 0.60  0.03 (in mm) 0.30  0.03 0.30  0.03

 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 . n   s t a n d a r d   l a n d   d i m e n s i o n s c h i p a a b c c b l a n d s o l d e r   r e s i s t s o l d e r i n g   m e t h o d s r e f l o w   s o l d e r i n g ( i n   m m ) 0 . 2 5 0 . 3 0 . 2 5 please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

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

 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 . p a r t   n u m b e r r e s i s t a n c e ( 2 5  c ) b - c o n s t a n t ( 2 5 - 5 0  c ) ( k ) p e r m i s s i v e   o p e r a t i n g c u r r e n t   ( 2 5  c ) ( m a ) r a t e d   e l e c t r i c p o w e r   ( 2 5  c ) ( m w ) t y p i c a l   d i s s i p a t i o n c o n s t a n t   ( 2 5  c ) ( m w /  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 (  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 . n c p 1 5 w l 3 3 3 p 0 3 r c 3 3 k   o h m 4 4 8 5    1 % 0 . 1 7 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w b 4 7 3 p 0 3 r c 4 7 k   o h m 4 0 5 0    1 % 0 . 1 4 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w l 4 7 3 p 0 3 r c 4 7 k   o h m 4 4 8 5    1 % 0 . 1 4 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w d 6 8 3 p 0 3 r c 6 8 k   o h m 4 1 5 0    3 % 0 . 1 2 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w l 6 8 3 p 0 3 r c 6 8 k   o h m 4 4 8 5    1 % 0 . 1 2 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w f 1 0 4 p 0 3 r c 1 0 0 k   o h m 4 2 5 0    1 % 0 . 1 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w l 1 0 4 p 0 3 r c 1 0 0 k   o h m 4 4 8 5    1 % 0 . 1 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w m 1 5 4 p 0 3 r c 1 5 0 k   o h m 4 5 0 0    3 % 0 . 0 8 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w l 1 5 4 p 0 3 r c 1 5 4 k   o h m 4 4 8 5    1 % 0 . 0 8 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w m 2 2 4 p 0 3 r c 2 2 0 k   o h m 4 5 0 0    3 % 0 . 0 6 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 5 w m 4 7 4 p 0 3 r c 4 7 0 k   o h m 4 5 0 0    3 % 0 . 0 4 1 0 0 1 . 0 - 4 0   t o   1 2 5 a   b l a n k   c o l u m n   i s   f i l l e d   w i t h   r e s i s t a n c e   t o l e r a n c e   c o d e s .   ( j :    5 % ,   k :    1 0 % ) t o l e r a n c e    1 %   i s   a l s o   a v a i l a b l e   f o r   t h e   f o l l o w i n g   t y p e . 1 0 k   o h m :   n c p 1 5 x h 1 0 3 f 0 3 r c   4 7 k   o h m :   n c p 1 5 w b 4 7 3 f 0 3 r c 1 0 0 k   o h m :   n c p 1 5 w f 1 0 4 f 0 3 r c n   s t a n d a r d   l a n d   d i m e n s i o n s c h i p a a b c c b l a n d s o l d e r   r e s i s t s o l d e r i n g   m e t h o d s r e f l o w   s o l d e r i n g ( i n   m m ) 0 . 4 0 . 5 0 . 4 - 0 . 5 please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 1 0 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n t c   t h e r m i s t o r s f o r   t e m p e r a t u r e   c o m p e n s a t i o n   0 6 0 3   ( 1 6 0 8 )   s i z e     0 2 0 1 / 0 4 0 2 / 0 6 0 3 / 0 8 0 5   s i z e d   c h i p   n t c   t h e r m i s t o r s   h a v e   n i b a r r i e r   t e r m i n a t i o n   a n d   p r o v i d e   e x c e l l e n t s o l d e r a b i l i t y   a n d   o f f e r   h i g h   s t a b i l i t y   i n   e n v i r o n m e n t b y   u n i q u e   i n n e r   c o n s t r u c t i o n .   n   f e a t u r e s 1 .   e x c e l l e n t   s o l d e r a b i l i t y   a n d   h i g h   s t a b i l i t y   i n         e n v i r o n m e n t 2 .   e x c e l l e n t   l o n g   t i m e   a g i n g   s t a b i l i t y 3 .   h i g h   a c c u r a c y   i n   r e s i s t a n c e   a n d   b - c o n s t a n t 4 .   f l o w / r e f l o w   s o l d e r i n g   p o s s i b l e 5 .   s a m e   b - c o n s t a n t   i n   t h e   s a m e   r e s i s t a n c e   i n   t h e   t h r e e         s i z e s   ( 0 8 0 5 / 0 6 0 3 / 0 4 0 2 )         e a s y   t o   u s e   s m a l l e r   s i z e   i n   t h e   c i r c u i t s 6 .   l e a d   i s   n o t   c o n t a i n e d   i n   t h e   p r o d u c t 7 .   n c p 1 5 / 1 8 / 2 1   s e r i e s   a r e   r e c o g n i z e d   b y   u l         ( u l 1 4 3 4 ,   f i l e   n o .   e 1 3 7 1 8 8   v o l .   2 ,   s e c .   2 ) n   a p p l i c a t i o n s 1 .   t e m p e r a t u r e   c o m p e n s a t i o n   o f   t r a n s i s t o r ,   i c ,   c r y s t a l         o s c i l l a t o r   o f   m o b i l e   c o m m u n i c a t i o n s   e q u i p m e n t 2 .   t e m p e r a t u r e   s e n s o r   f o r   r e c h a r g e a b l e   b a t t e r i e s 3 .   t e m p e r a t u r e   c o m p e n s a t i o n   o f   l c d 4 .   t e m p e r a t u r e   c o m p e n s a t i o n   a n d   s e n s i n g   o f   c a r   a u d i o           e q u i p m e n t   ( c d ,   m d ,   t u n e r ) 5 .   t e m p e r a t u r e   c o m p e n s a t i o n   o f   s e v e r a l   k i n d s   o f           c i r c u i t s e l e c t r o d e ( a g   a l l o y   +   n i   p l a t i n g   +   s n   p l a t i n g ) 0 . 2  0 . 6 0 . 2  0 . 6 1 . 6  0 . 1 5 ( i n   m m ) 0 . 8  0 . 1 5 0 . 8  0 . 1 5 p a r t   n u m b e r r e s i s t a n c e ( 2 5  c ) b - c o n s t a n t ( 2 5 - 5 0  c ) ( k ) p e r m i s s i v e   o p e r a t i n g c u r r e n t   ( 2 5  c ) ( m a ) r a t e d   e l e c t r i c p o w e r   ( 2 5  c ) ( m w ) t y p i c a l   d i s s i p a t i o n c o n s t a n t   ( 2 5  c ) ( m w /  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 (  c ) n c p 1 8 x f 1 0 1 p 0 3 r b 1 0 0 o h m 3 2 5 0    3 % 3 . 1 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x f 1 5 1 p 0 3 r b 1 5 0 o h m 3 2 5 0    3 % 2 . 5 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x m 2 2 1 p 0 3 r b 2 2 0 o h m 3 5 0 0    3 % 2 . 1 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x m 3 3 1 p 0 3 r b 3 3 0 o h m 3 5 0 0    3 % 1 . 7 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x q 4 7 1 p 0 3 r b 4 7 0 o h m 3 6 5 0    2 % 1 . 4 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x q 6 8 1 p 0 3 r b 6 8 0 o h m 3 6 5 0    3 % 1 . 2 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x q 1 0 2 p 0 3 r b 1 . 0 k   o h m 3 6 5 0    2 % 1 . 0 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x w 1 5 2 p 0 3 r b 1 . 5 k   o h m 3 9 5 0    3 % 0 . 8 1 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x w 2 2 2 p 0 3 r b 2 . 2 k   o h m 3 9 5 0    3 % 0 . 6 7 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x w 3 3 2 p 0 3 r b 3 . 3 k   o h m 3 9 5 0    3 % 0 . 5 5 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x m 4 7 2 p 0 3 r b 4 . 7 k   o h m 3 5 0 0    2 % 0 . 4 6 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x w 6 8 2 p 0 3 r b 6 . 8 k   o h m 3 9 5 0    3 % 0 . 3 8 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x h 1 0 3 p 0 3 r b 1 0 k   o h m 3 3 8 0    1 % 0 . 3 1 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x w 1 5 3 p 0 3 r b 1 5 k   o h m 3 9 5 0    3 % 0 . 2 5 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 x w 2 2 3 p 0 3 r b 2 2 k   o h m 3 9 5 0    3 % 0 . 2 1 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 w b 3 3 3 p 0 3 r b 3 3 k   o h m 4 0 5 0    3 % 0 . 1 7 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 w b 4 7 3 p 0 3 r b 4 7 k   o h m 4 0 5 0    2 % 0 . 1 4 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 w d 6 8 3 p 0 3 r b 6 8 k   o h m 4 1 5 0    3 % 0 . 1 2 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 w f 1 0 4 p 0 3 r b 1 0 0 k   o h m 4 2 5 0    2 % 0 . 1 0 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 w m 1 5 4 p 0 3 r b 1 5 0 k   o h m 4 5 0 0    3 % 0 . 0 8 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 w m 2 2 4 p 0 3 r b 2 2 0 k   o h m 4 5 0 0    3 % 0 . 0 6 1 0 0 1 . 0 - 4 0   t o   1 2 5 n c p 1 8 w m 4 7 4 p 0 3 r b 4 7 0 k   o h m 4 5 0 0    3 % 0 . 0 4 1 0 0 1 . 0 - 4 0   t o   1 2 5 a   b l a n k   c o l u m n   i s   f i l l e d   w i t h   r e s i s t a n c e   t o l e r a n c e   c o d e s .   ( j :    5 % ,   k :    1 0 % ) t o l e r a n c e    1 %   n c p 1 8 x h 1 0 3 f 0 3 r b   i s   a l s o   a v a i l a l b e   f o r   1 0 k   o h m   t y p e . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 1 1 3 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   s t a n d a r d   l a n d   d i m e n s i o n s c h i p l a n d s o l d e r   r e s i s t b a c s o l d e r i n g   m e t h o d s a b c f l o w   s o l d e r i n g r e f l o w   s o l d e r i n g 0 . 6 - 1 . 0 0 . 6 - 0 . 8 0 . 8 - 0 . 9 0 . 6 - 0 . 7 0 . 6 - 0 . 8 0 . 6 - 0 . 8 ( i n   m m ) please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 1 2 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n t c   t h e r m i s t o r s f o r   t e m p e r a t u r e   c o m p e n s a t i o n   0 8 0 5   ( 2 0 1 2 )   s i z e   0 2 0 1 / 0 4 0 2 / 0 6 0 3 / 0 8 0 5   s i z e d   c h i p   n t c   t h e r m i s t o r s   h a v e   n i b a r r i e r   t e r m i n a t i o n   a n d   p r o v i d e   e x c e l l e n t s o l d e r a b i l i t y   a n d   o f f e r   h i g h   s t a b i l i t y   i n   e n v i r o n m e n t b y   u n i q u e   i n n e r   c o n s t r u c t i o n .   n   f e a t u r e s 1 .   e x c e l l e n t   s o l d e r a b i l i t y   a n d   h i g h   s t a b i l i t y   i n         e n v i r o n m e n t 2 .   e x c e l l e n t   l o n g   t i m e   a g i n g   s t a b i l i t y 3 .   h i g h   a c c u r a c y   i n   r e s i s t a n c e   a n d   b - c o n s t a n t 4 .   f l o w / r e f l o w   s o l d e r i n g   p o s s i b l e 5 .   s a m e   b - c o n s t a n t   i n   t h e   s a m e   r e s i s t a n c e   i n   t h e   t h r e e         s i z e s   ( 0 8 0 5 / 0 6 0 3 / 0 4 0 2 )         e a s y   t o   u s e   s m a l l e r   s i z e   i n   t h e   c i r c u i t s 6 .   l e a d   i s   n o t   c o n t a i n e d   i n   t h e   p r o d u c t 7 .   n c p 1 5 / 1 8 / 2 1   s e r i e s   a r e   r e c o g n i z e d   b y   u l         ( u l 1 4 3 4 ,   f i l e   n o .   e 1 3 7 1 8 8   v o l .   2 ,   s e c .   2 ) n   a p p l i c a t i o n s 1 .   t e m p e r a t u r e   c o m p e n s a t i o n   o f   t r a n s i s t o r ,   i c ,   c r y s t a l         o s c i l l a t o r   o f   m o b i l e   c o m m u n i c a t i o n s   e q u i p m e n t 2 .   t e m p e r a t u r e   s e n s o r   f o r   r e c h a r g e a b l e   b a t t e r i e s 3 .   t e m p e r a t u r e   c o m p e n s a t i o n   o f   l c d 4 .   t e m p e r a t u r e   c o m p e n s a t i o n   a n d   s e n s i n g   o f   c a r   a u d i o           e q u i p m e n t   ( c d ,   m d ,   t u n e r ) 5 .   t e m p e r a t u r e   c o m p e n s a t i o n   o f   s e v e r a l   k i n d s   o f           c i r c u i t s 2 . 0  0 . 2 0 . 2  0 . 7 0 . 2  0 . 7 e l e c t r o d e ( a g   a l l o y   +   n i   p l a t i n g   +   s n   p l a t i n g ) 1 . 2 5  0 . 2 0 . 8 5  0 . 1 5 ( i n   m m ) p a r t   n u m b e r r e s i s t a n c e ( 2 5  c ) b - c o n s t a n t ( 2 5 - 5 0  c ) ( k ) p e r m i s s i v e   o p e r a t i n g c u r r e n t   ( 2 5  c ) ( m a ) r a t e d   e l e c t r i c p o w e r   ( 2 5  c ) ( m w ) t y p i c a l   d i s s i p a t i o n c o n s t a n t   ( 2 5  c ) ( m w /  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 (  c ) n c p 2 1 x m 2 2 1 p 0 3 r a 2 2 0 o h m 3 5 0 0    3 % 3 . 0 0 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 x q 4 7 1 p 0 3 r a 4 7 0 o h m 3 6 5 0    3 % 2 . 0 0 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 x q 1 0 2 p 0 3 r a 1 . 0 k   o h m 3 6 5 0    3 % 1 . 4 0 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 x w 2 2 2 p 0 3 r a 2 . 2 k   o h m 3 9 5 0    3 % 0 . 9 0 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 x m 4 7 2 p 0 3 r a 4 . 7 k   o h m 3 5 0 0    3 % 0 . 6 5 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 x v 1 0 3 p 0 3 r a 1 0 k   o h m 3 9 0 0    3 % 0 . 4 4 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 x w 1 5 3 p 0 3 r a 1 5 k   o h m 3 9 5 0    3 % 0 . 3 6 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 x w 2 2 3 p 0 3 r a 2 2 k   o h m 3 9 5 0    3 % 0 . 3 0 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 w b 3 3 3 p 0 3 r a 3 3 k   o h m 4 0 5 0    3 % 0 . 2 4 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 w b 4 7 3 p 0 3 r a 4 7 k   o h m 4 0 5 0    3 % 0 . 2 0 2 0 0 2 . 0 - 4 0   t o   1 2 5 n c p 2 1 w f 1 0 4 p 0 3 r a 1 0 0 k   o h m 4 2 5 0    3 % 0 . 1 4 2 0 0 2 . 0 - 4 0   t o   1 2 5 a   b l a n k   c o l u m n   i s   f i l l e d   w i t h   r e s i s t a n c e   t o l e r a n c e   c o d e s .   ( j :    5 % ,   k :    1 0 % ) please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13
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 allowable reflow soldering temperature and time standard soldering conditions allowable reflow soldering temperature and time standard soldering conditions locate this  product  horizontal to the  direction in  which stress  acts. keep this product on the  pc board away from the  separation line.  worst  ?  a-c-b-d  ?  better  [component direction] [mounting close to board separation line] a b d c perforation holes slit 1. mounting position 2. reflow soldering conditions     ( ncp03/ncp15  series)      ( ncp18/ncp21  series) 3. flow soldering conditions     ( ncp18/ncp21  series) choose a mounting position that minimizes the stress  imposed on the chip during flexing or bending of the  board. continued on the following page. allowable flow soldering temperature and time standard soldering conditions time (sec.) temperature (  c) temperature (  c) 280 270 260 250 240 230 220 210 0102030 preheating (in air) soldering gradual cooling (in air) 300 200 100 0 1-2 min. 10sec. max. preheating : 160  10  c, 1-2 min. soldering : 230-260  c, 10sec. max. time (sec.) temperature (  c) 280 270 260 250 240 230 220 210 0 110 90 20 30 40 50 60 70 100 80 10 temperature (  c) preheating (in air) soldering gradual cooling (in air) 300 200 100 0 1-2 min. 20sec. max. preheating : 160  10  c, 1-2 min. soldering : 230-270  c, 20sec. max. time (sec.) temperature (  c) 280 270 260 250 240 230 220 090 20 30 40 50 60 70 80 10 temperature (  c) preheating (in air) soldering gradual cooling (in air) 300 200 100 0 1-2 min. 20sec. max. preheating : 160  10  c, 1-2 min. soldering : 240-270  c, 20sec. max. 1 n  notice (soldering and mounting) chip type  ! caution/notice 18 4 ! note ?please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc. ?this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specificaions before ordering. ! note r44e9.pdf 05.4.13

 f o r   r e m o v i n g   t h e   f l u x   a f t e r   s o l d e r i n g ,   o b s e r v e   t h e   f o l l o w i n g   p o i n t s   i n   o r d e r   t o   a v o i d   d e t e r i o r a t i o n   o f   t h e   c h a r a c t e r i s t i c s   o r   a n y   c h a n g e   o f   t h e   e x t e r n a l   e l e c t r o d e s '   q u a l i t y . 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   m a y   r e s u l t   i n   l o o s e   c o m p o n e n t   c o n t a c t   w i t h   l a n d   d u r i n g   f l o w   s o l d e r i n g . l o w   v i s c o s i t y   a d h e s i v e   c a u s e s   c h i p s   t o   s l i p   a f t e r   m o u n t i n g . ( 1 )   s o l d e r   a n d   p a s t e ( a )   r e f l o w   s o l d e r i n g   :   n c p 0 3 / 1 5 / 1 8 / 2 1   s e r i e s u s e   r a / r m a   t y p e   o r   e q u i v a l e n t   t y p e   o f   s o l d e r   p a s t e .   f o r   y o u r   r e f e r e n c e ,   w e   a r e   u s i n g   t h e   s o l d e r   p a s t e   b e l o w   f o r   a n y   i n t e r n a l   t e s t s   o f   t h i s   p r o d u c t .  r m a 9 0 8 6   9 0 - 4 - m 2 0   ( s n : p b = 6 3 w t % : 3 7 w t % ) ( m a n u f a c t u r e d   b y   a l p h a   m e t a l s   j a p a n   l t d . )  m 7 0 5 - 2 2 1 b m 5 - 4 2 - 1 1   ( s n : a g : c u = 9 6 . 5 w t % : 3 . 0 w t % : 0 . 5 w t % ) ( m a n u f a c t u r e d   b y   s e n j u   m e t a l   i n d u s t r y   c o . ,   l t d . ) ( b )   f l o w   s o l d e r i n g   :   n c p 1 8 / 2 1   s e r i e s w e   a r e   u s i n g   t h e   s o l d e r   p a s t e   b e l o w .   f o r   a n y   i n t e r n a l   t e s t s   o f   t h i s   p r o d u c t .  s n   :   p b = 6 3 w t % : 3 7 w t %  s n   :   a g   :   c u = 9 6 . 5 w t %   :   3 . 0 w t %   :   0 . 5 w t % ( 2 )   f l u x u s e   r o s i n - b a s e d   f l u x . d o   n o t   u s e   s t r o n g   a c i d i c   f l u x   ( w i t h   h a l i d e   c o n t e n t   e x c e e d i n g   0 . 2 w t % ) n c p 0 3 / 1 5 n c p 1 8 / 2 1 n c p 0 3 n c p 1 5 n c p 1 8 / n c p 2 1 1 0 0  m 1 0 0  m 1 5 0  m 1 / 3 e v t v e 1 / 3 e v t v e 0 . 2 m m v t v e p a r t   n u m b e r t h e   s o l d e r   p a s t e   t h i c k n e s s t r e f e r e n c e :   o p t i m u m   s o l d e r   a m o u n t t e e l e c t r o d e s o l d e r s o l d e 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 . 4 .   s o l d e r   a n d   f l u x 5 .   c l e a n i n g   c o n d i t i o n s a f t e r   c l e a n i n g ,   p r o m p t l y   d r y   t h i s   p r o d u c t . 6 .   d r y i n g t h e   a m o u n t   o f   s o l d e r   i s   c r i t i c a l .   s t a n d a r d   h e i g h t   o f   f i l l e t   i s   s h o w n   i n   t h e   t a b l e   b e l o w . t o o   m u c h   s o l d e r i n g   m a y   c a u s e   m e c h a n i c a l   s t r e s s ,   r e s u l t i n g   i n   c r a c k i n g ,   m e c h a n i c a l   a n d / o r   e l e c t r o n i c   d a m a g e . 7 .   p r i n t i n g   c o n d i t i o n s   o f   s o l d e r   p a s t e 8 .   a d h e s i v e   a p p l i c a t i o n   a n d   c u r i n g i s o p r o p y l   a l c o h o l l e s s   t h a n   5 m i n .   a t   r o o m   t e m p .   o r   l e s s   t h a n   2 m i n .   a t   4 0  c   m a x . l e s s   t h a n   5 m i n .   2 0 w / r   f r e q u e n c y   o f   2 8   t o   4 0 k h z . i s o p r o p y l   a l c o h o l l e s s   t h a n   5 m i n .   a t   r o o m   t e m p .   o r   l e s s   t h a n   2 m i n .   a t   4 0  c   m a x . l e s s   t h a n   1 m i n .   2 0 w / r   f r e q u e n c y   o f   s e v e r a l   1 0 k h z   t o   1 0 0 k h z . s o l v e n t d i p p i n g   c l e a n i n g u l t r a s o n i c   c l e a n i n g 2 c h i p   t y p e   ! c a u t i o n / n o t i c e 1 9 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 n c p 0 3 n c p 1 5 n c p 1 8 n c p 2 1 1 5 0 0 0 1 0 0 0 0 4 0 0 0 - - 4 0 0 0 p a r t   n u m b e r p a p e r   t a p e q u a n t i t y   ( p c s . ) p l a s t i c   t a p e ( i n   m m ) ( i n   m m ) 4 0   m i n . 1 9 0 - 2 5 0 v a c a n t   s e c t i o n 2 1 0 - 2 5 0 t o p   t a p e   a l o n e c o v e r   t a p e   a l o n e l e a d e r   u n i t t r a i l e r   u n i t c h i p - m o u n t i n g   u n i t d i r e c t i o n   o f   f e e d  1 8 0  2 1 . 0  0 . 8  1 3 . 0  0 . 2  6 0 2 . 0  0 . 5 9 . 0 1 3 . 0  1 . 0 ( 1 )   a   t a p e   i n   a   r e e l   c o n t a i n s   l e a d e r   u n i t   a n d   t r a i l e r   u n i t   w h e r e   p r o d u c t s   a r e   n o t   p a c k e d .   ( p l e a s e   r e f e r   t o   t h e   f i g u r e   r i g h t . ) ( 2 )   t h e   t o p   a n d   b a s e   t a p e s   o r ,   p l a s t i c   a n d   c o v e r   t a p e   a r e   n o t   s t u c k   a t   t h e   f i r s t   f i v e   p i t c h e s   m i n i m u m . ( 3 )   a   l a b e l   s h o u l d   b e   a t t a c h e d   o n   t h e   r e e l .   ( m u r a t a ' s   p a r t   n u m b e r ,   i n s p e c t i o n   n u m b e r   a n d   q u a n t i t y   s h o u l d   b e   m a r k e d   o n   t h e   l a b e l . ) ( 4 )   t a p i n g   r e e l s   a r e   p a c k e d   i n   a   p a c k a g e . 1 .   d i m e n s i o n s   o f   r e e l 2 .   t a p i n g   m e t h o d         t a p e   c a r r i e r   p a c k a g i n g         m i n i m u m   q u a n t i t y   g u i d e c o n t i n u e d   o n   t h e   f o l l o w i n g   p a g e . w 0 y 1 . 5 w 1 . 0 y 0 w 1 . 0 y 0 1 c h i p   t y p e   p a c k a g e 2 0 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 ( 1 )   o t h e r   c o n d i t i o n s ( a )   p a c k a g i n g p r o d u c t s   a r e   p a c k a g e d   i n   t h e   c a v i t y   o f   t h e   b a s e   t a p e   a n d   s e a l e d   b y   t o p   t a p e   a n d   b o t t o m   t a p e . ( b )   t a p e t o p   t a p e   a n d   b o t t o m   t a p e   h a v e   n o   j o i n t s   a n d   p r o d u c t s   a r e   p a c k a g e d   a n d   s e a l e d   i n   t h e   c a v i t y   o f   t h e   b a s e   t a p e ,   c o n t i n u o u s l y . ( 2 )   p e e l i n g   f o r c e   o f   t o p   t a p e ( 3 )   p u l l   s t r e n g t h p u l l   s t r e n g t h   o f   t o p   t a p e   i s   s p e c i f i e d   a t   1 0 n   m i n i m u m . p u l l   s t r e n g t h   o f   b o t t o m   t a p e   a r e   s p e c i f i e d   5 n   m i n i m u m . 3 .   p a p e r   t a p e   ( n c p 0 3 / 1 5 / 1 8   s e r i e s ) n c p 1 5   s e r i e s 8 m m   w i d t h   2 m m   p i t c h   t a p e n c p 1 8   s e r i e s 8 m m   w i d t h   4 m m   p i t c h   t a p e 1 . 1   m a x 4 . 0  0 . 1 4 . 0  0 . 1 2 . 0  0 . 0 5  1 . 5 + 0 . 1 /  0 1 . 7 5  0 . 1 3 . 5  0 . 0 5 8 . 0  0 . 3 d i r e c t i o n   o f   f e e d 1 . 0 5 * 0 . 8   m a x . 4 . 0  0 . 1 2 . 0  0 . 0 5  1 . 5 + 0 . 1 /  0 1 . 7 5  0 . 1 3 . 5  0 . 0 5 1 . 1 5 * 8 . 0  0 . 3 d i r e c t i o n   o f   f e e d 0 . 6 5 * ( i n   m m ) *   r e f e r e n c e   v a l u e *   r e f e r e n c e   v a l u e *   r e f e r e n c e   v a l u e 1 6 5 - 1 8 0    f *   1   p e e l i n g   a n g l e   :   1 6 5   t o   1 8 0   d e g r e e   a g a i n s t   t h e   f i x e d   s u r f a c e   o f   t a p e . *   2   p e e l i n g   s p e e d   :   3 0 0 m m / m i n . *   3   p e e l i n g   f o r c e   :   0 . 1   -   0 . 6 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 . c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . 1 . 8 5 * n c p 0 3   s e r i e s 0 . 5   m a x 4 . 0  0 . 1 2 . 0  0 . 0 5  1 . 5 + 0 . 1 /  0 1 . 7 5  0 . 1 3 . 5  0 . 0 5 0 . 6 8 * 8 . 0  0 . 3 d i r e c t i o n   o f   f e e d 0 . 3 8 * 2 c h i p   t y p e   p a c k a g e 2 1 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 *   1   p e e l i n g   a n g l e   :   1 6 5   t o   1 8 0   d e g r e e   a g a i n s t   t h e   f i x e d   s u r f a c e   o f   t a p e . *   2   p e e l i n g   s p e e d   :   3 0 0 m m / m i n . *   3   p e e l i n g   f o r c e   :   0 . 1   -   0 . 7 n f 1 6 5 - 1 8 0    c o n t i n u e d   f r o m   t h e   p r e c e d i n g   p a g e . ( 2 )   p e e l i n g   f o r c e   o f   c o v e r   t a p e ( 3 )   t a p e   s t r e n g t h p u l l   s t r e n g t h   o f   p l a s t i c   t a p e   a n d   c o v e r   t a p e   s h a l l   b e   s p e c i f i e d   1 0 n   m i n i m u m . ( 1 )   o t h e r   c o n d i t i o n s ( a )   p a c k a g i n g p r o d u c t s   a r e   p a c k a g e d   i n   t h e   e a c h   e m b o s s e d   c a v i t y   o f   p l a s t i c   t a p e   a n d   s e a l e d   b y   c o v e r   t a p e . ( b )   t a p e c o v e r   t a p e   h a s   n o   j o i n t s . 4 .   p l a s t i c   t a p e   ( n c p 2 1   s e r i e s ) 1 . 0 5 0 . 2 4 . 0  0 . 1 2 . 0  0 . 0 5 4 . 0  0 . 1 f 1 . 5 1 . 7 5  0 . 1 f 1 . 0 1 . 4 5 * *   r e f e r e n c e   v a l u e 3 . 5  0 . 0 5 8 . 0  0 . 3 d i r e c t i o n   o f   f e e d 2 . 2 5 * ( i n   m m ) + 0 . 3 - 0 + 0 . 1 - 1 3 c h i p   t y p e   p a c k a g e 2 2 4 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 2 3 5 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n t c   t h e r m i s t o r s f o r   t e m p e r a t u r e   s e n s o r   l e a d   t y p e t h i s   p r o d u c t   i s   a   s e n s o r   t y p e   n t c   t h e r m i s t o r   t o   b e   u s e f u l   i n   t h e   n o r m a l   t e m p e r a t u r e   r a n g e   d e v e l o p e d   b y   t h e   u n i q u e   c e r a m i c   t e c h n o l o g y   a n d   t h e   a u t o m a t i c   a s s e m b l y . n   f e a t u r e s 1 .   h i g h - a c c u r a c y   o f   + - 1 %         + - 1 %   o f   r e s i s t a n c e   a n d   b - c o n s t a n t   t o l e r a n c e   i s           r e a l i z e d   d u e   t o   u n i f o r m   t h i c k n e s s   b y   t h e   p r e c i s e           s h e e t   f o r m i n g   m e t h o d . 2 .   q u i c k   r e s p o n s e         t h i s   p r o d u c t   p r o v i d e s   f a s t e r   r e s p o n s e   t i m e   d u e           t o   i t s   s m a l l e r   s i z e . 3 .   t a p i n g   t y p e   i s   a v a i l a b l e   ( s t a n d a r d   t y p e ) . 4 .   s t r o n g   l e a d   s t r e n g t h         o r i g i n a l   l e a d - w i r i n g   t e c h n i q u e   a s s u r e s   r e l i a b l e           c o n n e c t i o n .   i t   c a n   b e   f o r m e d   a n d   b e n t   f l e x i b l y           a c c o r d i n g   t o   t h e   m o u n t i n g   c o n d i t i o n s . n   a p p l i c a t i o n s 1 .   r e c h a r g e a b l e   b a t t e r i e s 2 .   b a t t e r y   c h a r g i n g   c i r c u i t s 3 .   h e a d   o f   p r i n t e r s 4 .   d c   f a n   m o t o r s 5 .   h o m e   a p p l i a n c e   e q u i p m e n t s s o l d e r   p l a t e d   c o p p e r   p l y   w i r e  0 . 4  0 . 0 3 3 1  1 2 . 5  1 . 0 6 . 0   m a x . 3 . 0   m a x .   ( * 3 . 3   m a x . ) 1 . 8   m a x .   ( * 2 . 5   m a x . ) e p o x y   r e s i n ( i n   m m ) *   i t   a p p l i e s   t o   n t s a 0 x m 2 0 2 ,   n t s a 0 w b 2 0 3       a n d   n t s a 0 w c 3 0 3   t y p e . p a r t   n u m b e r r e s i s t a n c e ( 2 5  c ) ( k   o h m ) b - c o n s t a n t ( 2 5 - 5 0  c ) ( k ) p e r m i s s i v e   o p e r a t i n g c u r r e n t   ( 2 5  c ) ( m a ) r a t e d   e l e c t r i c p o w e r   ( 2 5  c ) ( m w ) t y p i c a l   d i s s i p a t i o n c o n s t a n t   ( 2 5  c ) ( m w /  c ) t h e r m a l   t i m e c o n s t a n t ( 2 5  c ) ( s ) 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 (  c ) n t s a 0 x m 2 0 2 p e 1 b 0 2 . 0 3 5 0 0    1 % 1 . 0 5 2 1 2 . 1 7 - 4 0   t o   1 2 5 n t s a 0 x r 5 0 2 p e 1 b 0 5 . 0 3 7 0 0    1 % 0 . 6 8 2 1 2 . 1 7 - 4 0   t o   1 2 5 n t s a 0 x h 1 0 3 p e 1 b 0 1 0 3 3 8 0    1 % 0 . 3 8 1 5 1 . 5 7 - 4 0   t o   1 2 5 n t s a 0 x v 1 0 3 p e 1 b 0 1 0 3 9 0 0    1 % 0 . 4 6 2 1 2 . 1 7 - 4 0   t o   1 2 5 n t s a 0 w b 2 0 3 p e 1 b 0 2 0 4 0 5 0    1 % 0 . 3 1 2 1 2 . 1 7 - 4 0   t o   1 2 5 n t s a 0 w c 3 0 3 p e 1 b 0 3 0 4 1 0 0    1 % 0 . 2 6 2 1 2 . 1 7 - 4 0   t o   1 2 5 n t s a 0 w d 5 0 3 p e 1 b 0 5 0 4 1 5 0    1 % 0 . 2 0 2 1 2 . 1 7 - 4 0   t o   1 2 5 n t s a 0 w f 1 0 4 p e 1 b 0 1 0 0 4 2 5 0    1 % 0 . 1 4 2 1 2 . 1 7 - 4 0   t o   1 2 5 a   b l a n k   c o l u m n   i s   f i l l e d   w i t h   r e s i s t a n c e   t o l e r a n c e   c o d e s .   ( f :    1 % ,   e :    3 % )   t a p i n g   t y p e   o f   p a r t   n u m b e r s   w i t h   " n 6 a 0 "   i s   a v a i l a b l e .   ( l e a d   s p a c i n g = 5 m m )   n   t e m p e r a t u r e   t o l e r 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 r e s i s t a n c e   t o l e r a n c e   + / - 1 %   t y p e t e m p e r a t u r e   t o l e r a n c e   [  ? c ] - 4 0 1 2 5 t e m p e r a t u r e   [ ? c ] 0 5 0 1 0 0 1 . 0 2 . 0 3 . 0 please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 24 6 ! 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. ntc thermistors for temperature sensor lead insulation type this product is a sensor type ntc thermistor to be  useful in the normal temperature range developed by  the unique ceramic technology and the automatic  assembly. n  features 1. electric insulation on lead wire 2. excellent bending resistance due to suitable      hardness of surface coating 3. easy handling due to most suitable hardness of      surface of coating 4. high-accuracy of +-1%     +-1% of resistance and b-constant tolerance are      realized due to uniform thickness by the precise      sheet forming method. n  applications 1. rechargeable batteries 2. battery charging circuits 3. head of printers 4. dc fan motors 5. home appliance equipments 3.0 max. ( * 3.8 max.) 0.60-0.95 2.5 + 1.5 - 0.5 2.0 max. ( * 2.5 max.) ?0.4  0.03 (solder plated copper ply wire) (in mm) 5  1 27.0  2.0 3  1.5 (coating area) *  it applies to ntsd0xm202, ntsd0wb203    and ntsd0wc303 type. ntsd0 series 3.0 max. ( * 3.8 max.) 2.0 max. ( * 2.5 max.) ?0.45  0.03 sn-3.5ag solder copper wire *  ntsd1xm202/ntsd1wb203/ntsd1wc303 type epoxy resin ?0.46  0.03 polyurethane wire (in mm) l   2.0 2.5  1.2 (0.8) 2.5 +1.5 - 0.5 type ntsd1_fpb30 ntsd1_fpb40 ntsd1_fpb50 l (mm) 30 40 50 ntsd1 series ntsd0 series part number resistance (25  c) (k ohm) b-constant (25-50  c) (k) permissive operating current (25  c) (ma) rated electric power (25  c) (mw) typical dissipation constant (25  c) (mw/  c) thermal time constant (25  c)(s) operating temperature range (  c) ntsd0xm202 p e1b0 2.0 3500   1% 1.05 21 2.1 7 -40 to 125 ntsd0xr502 p e1b0 5.0 3700   1% 0.68 21 2.1 7 -40 to 125 ntsd0xh103 p e1b0 10 3380   1% 0.38 15 1.5 7 -40 to 125 ntsd0xv103 p e1b0 10 3900   1% 0.46 21 2.1 7 -40 to 125 ntsd0wb203 p e1b0 20 4050   1% 0.31 21 2.1 7 -40 to 125 ntsd0wc303 p e1b0 30 4100   1% 0.26 21 2.1 7 -40 to 125 ntsd0wd503 p e1b0 50 4150   1% 0.20 21 2.1 7 -40 to 125 ntsd0wf104 p e1b0 100 4250   1% 0.14 21 2.1 7 -40 to 125 a blank column is filled with resistance tolerance codes. (f:   1%, e:   3%) ntsd1 series part number resistance (25  c) (k ohm) b-constant (25-50  c) (k) permissive operating current (25  c) (ma) rated electric power (25  c) (mw) typical dissipation constant (25  c) (mw/  c) thermal time constant (25  c)(s) operating temperature range (  c) ntsd1xm202fpb pp 2.0   1% 3500   1% 1.05 21 2.1 7 -40 to 125 ntsd1xr502fpb pp 5.0   1% 3700   1% 0.68 21 2.1 7 -40 to 125 ntsd1xh103fpb pp 10   1% 3380   1% 0.38 15 1.5 7 -40 to 125 ntsd1xv103fpb pp 10   1% 3900   1% 0.46 21 2.1 7 -40 to 125 ntsd1wb203fpb pp 20   1% 4050   1% 0.31 21 2.1 7 -40 to 125 ntsd1wc303fpb pp 30   1% 4100   1% 0.26 21 2.1 7 -40 to 125 ntsd1wd503fpb pp 50   1% 4150   1% 0.20 21 2.1 7 -40 to 125 ntsd1wf104fpb pp 100   1% 4250   1% 0.14 21 2.1 7 -40 to 125 a blank column is filled with total-length codes. (30, 40, 50) please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specificaions before ordering. ! note r44e9.pdf 05.4.13

 2 5 6 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   t e m p e r a t u r e   t o l e r 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 r e s i s t a n c e   t o l e r a n c e   + / - 1 %   t y p e t e m p e r a t u r e   t o l e r a n c e   [  ? c ] - 4 0 1 2 5 t e m p e r a t u r e   [ ? c ] 0 5 0 1 0 0 1 . 0 2 . 0 3 . 0 please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 y 4 0 y 3 5 y 3 0 y 2 5 y 2 0 y 1 5 y 1 0 y 5 0 5 1 0 1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0 6 5 7 0 7 5 8 0 8 5 9 0 9 5 1 0 0 1 0 5 1 1 0 1 1 5 1 2 0 1 2 5 4 4 . 6 5 7 3 3 . 5 0 5 2 5 . 3 8 8 1 9 . 4 0 2 1 4 . 9 6 1 1 1 . 6 4 4 9 . 1 3 3 7 . 1 9 8 5 . 7 1 6 4 . 5 7 1 3 . 6 8 2 2 . 9 8 7 2 . 4 3 7 2 . 0 0 0 1 . 6 5 1 1 . 3 7 1 1 . 1 4 3 0 . 9 5 8 0 . 8 0 7 0 . 6 8 3 0 . 5 8 2 0 . 4 9 7 0 . 4 2 6 0 . 3 6 7 0 . 3 1 8 0 . 2 7 6 0 . 2 4 0 0 . 2 1 0 0 . 1 8 3 0 . 1 6 1 0 . 1 4 2 0 . 1 2 5 0 . 1 1 1 0 . 0 9 9 1 2 3 . 4 8 4 9 2 . 2 9 5 6 9 . 6 1 4 5 2 . 8 6 0 4 0 . 4 8 0 3 1 . 2 7 5 2 4 . 3 3 9 1 9 . 1 5 4 1 5 . 1 4 8 1 1 . 9 6 4 9 . 5 2 0 7 . 6 2 4 6 . 1 6 0 5 . 0 0 0 4 . 0 8 2 3 . 3 5 4 2 . 7 7 3 2 . 2 9 9 1 . 9 1 4 1 . 6 0 7 1 . 3 5 6 1 . 1 4 9 0 . 9 7 8 0 . 8 3 4 0 . 7 1 4 0 . 6 1 2 0 . 5 2 7 0 . 4 5 6 0 . 3 9 6 0 . 3 4 5 0 . 3 0 2 0 . 2 6 4 0 . 2 3 2 0 . 2 0 5 1 9 5 . 6 5 2 1 4 8 . 1 7 1 1 1 3 . 3 4 7 8 7 . 5 5 9 6 8 . 2 3 7 5 3 . 6 5 0 4 2 . 5 0 6 3 3 . 8 9 2 2 7 . 2 1 9 2 2 . 0 2 1 1 7 . 9 2 6 1 4 . 6 7 4 1 2 . 0 8 1 1 0 . 0 0 0 8 . 3 1 5 6 . 9 4 8 5 . 8 3 4 4 . 9 1 7 4 . 1 6 1 3 . 5 3 5 3 . 0 1 4 2 . 5 8 6 2 . 2 2 8 1 . 9 2 5 1 . 6 6 9 1 . 4 5 2 1 . 2 6 8 1 . 1 1 0 0 . 9 7 4 0 . 8 5 8 0 . 7 5 8 0 . 6 7 1 0 . 5 9 6 0 . 5 3 1 3 4 7 . 8 0 8 2 4 8 . 5 9 1 1 7 9 . 9 7 3 1 3 1 . 8 3 2 9 7 . 6 7 9 7 3 . 1 1 9 5 5 . 3 0 1 4 2 . 2 5 7 3 2 . 5 8 2 2 5 . 3 2 4 1 9 . 8 4 7 1 5 . 6 7 9 1 2 . 4 7 8 1 0 . 0 0 0 8 . 0 6 8 6 . 5 5 2 5 . 3 5 3 4 . 3 9 9 3 . 6 3 5 3 . 0 2 0 2 . 5 2 1 2 . 1 1 5 1 . 7 8 3 1 . 5 1 0 1 . 2 8 4 1 . 0 9 6 0 . 9 3 9 0 . 8 0 8 0 . 6 9 8 0 . 6 0 5 0 . 5 2 7 0 . 4 6 0 0 . 4 0 3 0 . 3 5 4 n t s p p x m 2 0 2 n t s p p x r 5 0 2 n t s p p x h 1 0 3 n t s p p x v 1 0 3 r e s i s t a n c e   ( k ? ) r e s i s t a n c e   ( k ? ) r e s i s t a n c e   ( k ? ) r e s i s t a n c e   ( k ? ) 1 7 3 3 . 0 0 7 5 2 4 . 8 3 1 3 8 0 . 1 8 4 2 7 7 . 8 4 5 2 0 5 . 2 6 0 1 5 3 . 6 4 2 1 1 6 . 0 1 6 8 8 . 1 2 5 6 7 . 5 2 2 5 2 . 1 6 8 4 0 . 6 1 7 3 1 . 8 4 7 2 5 . 1 5 1 2 0 . 0 0 0 1 6 . 0 1 4 1 2 . 9 0 2 1 0 . 4 5 7 8 . 5 2 7 6 . 9 9 3 5 . 7 7 1 4 . 7 8 9 3 . 9 9 2 3 . 3 4 3 2 . 8 0 9 2 . 3 7 1 2 . 0 2 0 1 . 7 2 9 1 . 4 7 6 1 . 2 6 4 1 . 0 8 5 0 . 9 3 5 0 . 8 1 2 0 . 7 0 8 0 . 6 1 7 1 1 4 9 . 5 0 0 8 1 9 . 6 5 1 5 9 1 . 3 9 1 4 3 0 . 5 2 9 3 1 6 . 8 7 0 2 3 6 . 3 3 7 1 7 7 . 8 4 2 1 3 4 . 6 3 0 1 0 2 . 8 1 6 7 9 . 1 8 3 6 1 . 4 6 0 4 8 . 0 4 5 3 7 . 8 3 4 3 0 . 0 0 0 2 3 . 9 5 5 1 9 . 2 4 9 1 5 . 5 6 0 1 2 . 6 5 7 1 0 . 3 5 4 8 . 5 2 5 7 . 0 5 8 5 . 8 6 9 4 . 9 0 5 4 . 1 1 3 3 . 4 6 3 2 . 9 4 5 2 . 5 1 6 2 . 1 4 3 1 . 8 3 2 1 . 5 7 1 1 . 3 5 0 1 . 1 7 1 1 . 0 1 9 0 . 8 8 6 1 9 4 8 . 5 7 5 1 3 8 7 . 2 8 9 9 9 9 . 4 5 6 7 2 8 . 8 9 5 5 3 7 . 0 3 9 3 9 9 . 1 6 7 2 9 9 . 4 6 9 2 2 6 . 1 8 6 1 7 2 . 3 9 3 1 3 2 . 8 5 7 1 0 3 . 0 8 9 8 0 . 4 3 0 6 3 . 2 0 1 5 0 . 0 0 0 3 9 . 8 2 5 3 1 . 9 1 8 2 5 . 7 3 3 2 0 . 8 7 7 1 7 . 0 3 4 1 3 . 9 2 9 1 1 . 4 3 9 9 . 4 8 5 7 . 9 0 6 6 . 6 1 4 5 . 5 5 8 4 . 6 8 6 3 . 9 6 7 3 . 3 7 3 2 . 8 7 8 2 . 4 6 5 2 . 1 1 8 1 . 8 2 8 1 . 5 8 3 1 . 3 7 4 4 2 5 6 . 7 5 2 3 0 0 5 . 8 8 8 2 1 4 8 . 5 1 4 1 5 5 5 . 0 2 0 1 1 3 7 . 3 1 2 8 3 9 . 3 1 4 6 2 5 . 3 3 8 4 6 9 . 1 2 7 3 5 5 . 2 2 4 2 7 2 . 0 4 5 2 0 9 . 8 0 3 1 6 2 . 7 1 3 1 2 7 . 1 1 7 1 0 0 . 0 0 0 7 9 . 2 1 5 6 3 . 1 5 0 5 0 . 6 4 9 4 0 . 8 8 5 3 3 . 1 9 5 2 7 . 0 1 4 2 2 . 0 7 9 1 8 . 2 2 6 1 5 . 1 2 4 2 . 5 9 8 1 0 . 5 4 2 8 . 8 5 2 7 . 4 6 3 6 . 3 2 1 5 . 3 7 4 4 . 5 8 5 3 . 9 2 5 3 . 3 7 6 2 . 9 1 3 2 . 5 2 0 n t s p p w b 2 0 3 n t s p p w c 3 0 3 n t s p p w d 5 0 3 n t s p p w f 1 0 4 r e s i s t a n c e   ( k ? ) r e s i s t a n c e   ( k ? ) r e s i s t a n c e   ( k ? ) r e s i s t a n c e   ( k ? ) 3 5 0 0 k 3 7 0 0 k 3 3 8 0 k 3 9 0 0 k 4 0 5 0 k 4 1 0 0 k 4 1 5 0 k 4 2 5 0 k 2 . 0 k ? 5 . 0 k ? 1 0 k ? 1 0 k ? 2 0 k ? 3 0 k ? 5 0 k ? 1 0 0 k ? t e m p .   ( ? c ) b - c o n s t a n t r e s i s t a n c e p a r t   n u m b e r f o r   t e m p e r a t u r e   s e n s o r   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 e n t e r   v a l u e ) 2 6 6 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13
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 f o r   i n r u s h   c u r r e n t   s u p p r e s s i o n   l e a d   t y p e   ! c a u t i o n / n o t i c e 3 6 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   n o t i c e   ( h a n d l i n g ) 1 .   w h e n   t h i s   p r o d u c t   i s   o p e r a t e d ,   t e m p e r a t u r e   o f   s o m e           a r e a   m a y   b e   a b o u t   1 6 0   ( d e g r e e   c ) .           u s e   p r o p e r   s u r r o u n d i n g   p a r t s   a n d   m a t e r i a l   w h i c h           w i t h s t a n d   s u c h   t e m p e r a t u r e .   i f   t h e y   a r e   i n a d e q u a t e         a n d   k e p t   a t   h i g h   t e m p e r a t u r e   f o r   l o n g   t i m e ,   t h e y           m a y   b e   d e t e r i o r a t e d   o r   m a y   p r o d u c e   h a r m f u l   g a s .           a n d ,   s u c h   h a r m f u l   g a s   m a y   d e t e r i o r a t e   t h e   e l e m e n t           o f   t h i s   p r o d u c t . 2 .   t h i s   p r o d u c t   d o e s   n o t   h a v e   w a t e r p r o o f   c o n s t r u c t i o n .         s p l a s h e d   w a t e r   m a y   c a u s e   f a i l u r e   m o d e   s u c h   a s           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   o r   c u r r e n t   l e a k .         s o ,   d o   n o t   a p p l y   c l e a n i n g   t o   i m m e r s e   i t   i n t o   w a t e r         o r   a n y   s o l v e n t . 3 .   t h e   c e r a m i c   e l e m e n t   o f   t h i s   p r o d u c t   i s   f r a g i l e ,   a n d         c a r e   m u s t   b e   t a k e n   n o t   t o   l o a d   a n   e x c e s s i v e           p r e s s - f o r c e   o r   n o t   t o   g i v e   a   s h o c k   a t   h a n d l i n g .         s u c h   f o r c e s   m a y   c a u s e   c r a c k i n g   o r   c h i p p i n g   t o   t h e           e l e m e n t . 4 .   d o   n o t   a p p l y   a n   e x c e s s i v e   f o r c e   t o   t h e   l e a d   w i r e .         o t h e r w i s e ,   i t   m a y   c a u s e   b r e a k   o f f   j u n c t i o n   b e t w e e n         l e a d   w i r e   a n d   e l e m e n t ,   o r   m a y   c r a c k   e l e m e n t .         s o ,   f i x   l e a d   w i r e   o f   e l e m e n t   s i d e   w h e n   l e a d   w i r e           i s   b e n t   o r   c u t . n   n o t i c e   ( o t h e r s ) 1 .   t h i s   p r o d u c t s   n e e d   s u f f i c i e n t   c o o l   o f f   t i m e   t o           r e c o v e r   h i g h   r e s i s t a n c e .   r e p e a t e d   o n - o f f   m a y   c a u s e           o v e r   s p e c i f i e d   c u r r e n t   r a t i n g .         m a k e   s u r e   i n r u s h   c u r r e n t   d o   n o t   e x c e e d   t h e           s p e c i f i e d   r a t i n g s   e v e n   a t   t h e   w o r s t   c o n d i t i o n .         ( m a x i m u m   a m b i e n t   t e m p e r a t u r e   a n d   t h e   s h o r t e s t   o f f           t i m e . ) 2 .   t h e   r e s i n   c o a t i n g   o f   t h i s   p r o d u c t   d o e s   n o t             g u a r a n t e e   i n s u l a t i n g .   k e e p   a n   a d e q u a t e   i n s u l a t i n g           d i s t a n c e   t o   s u r r o u n d i n g   p a r t s .   please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13

 f o r   i n r u s h   c u r r e n t   s u p p r e s s i o n   l e a d   t y p e   p a c k a g e 3 7 7 ! n o t e    p l e a s e   r e a d   r a t i n g   a n d   ! c a u t i o n   ( f o r   s t o r a g e ,   o p e r a t i n g ,   r a t i n g ,   s o l d e r i n g ,   m o u n t i n g   a n d   h a n d l i n g )   i n   t h i s   c a t a l o g   t o   p r e v e n t   s m o k i n g   a n d / o r   b u r n i n g ,   e t c .    t h i s   c a t a l o g   h a s   o n l y   t y p i c a l   s p e c i f i c a t i o n s   b e c a u s e   t h e r e   i s   n o   s p a c e   f o r   d e t a i l e d   s p e c i f i c a t i o n s .   t h e r e f o r e ,   p l e a s e   a p p r o v e   o u r   p r o d u c t   s p e c i f i c a t i o n s   o r   t r a n s a c t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . n   m i n i m u m   q u a n t i t y p a r t   n u m b e r s m i n i m u m   q u a n t i t y   ( p c s . ) b u l k a m m o   p a c k n t p a 7 1 0 0 0 1 0 0 n t p a 9 1 0 0 0 1 0 0 n t p a a 7 5 0 1 0 0 n t p a d 4 0 0 1 0 0 n t p a j - 1 0 0 n t p a n - 1 0 0 n   t a p i n g   d i m e n s i o n s   ( n t p a d / n t p a a   s e r i e s ) p i t c h   o f   c o m p o n e n t p i t c h   o f   s p r o c k e t   h o l e l e a d   s p a c i n g l e n g t h   f r o m   h o l e   c e n t e r   t o   l e a d l e n g t h   f r o m   h o l e   c e n t e r   t o   c o m p o n e n t b o d y   d i a m e t e r d e v i a t i o n   a l o n g   t a p e ,   l e f t   o r   r i g h t c a r r i e r   t a p e   w i d t h p o s i t i o n   o f   s p r o c k e t   h o l e l e a d   d i s t a n c e   b e t w e e n   r e f e r e n c e   a n d   b o t t o m   p l a n e s h e i g h t   o f   c o m p o n e n t o v e r f l o w   o f   l e a d d i a m e t e r   o f   s p r o c k e t   h o l e l e a d   d i a m e t e r   ( s n - p l a t e d   c u   w i r e ) t o t a l   t a p e   t h i c k n e s s t o t a l   t h i c k n e s s ,   t a p e   a n d   l e a d   w i r e d e v i a t i o n   a c r o s s   t a p e p o r t i o n   t o   c u t   i n   c a s e   o f   d e f e c t h o l e   d o w n   t a p e   w i d t h h o l e   d o w n   t a p e   p o s i t i o n c o a t i n g   e x t e n s i o n   o n   l e a d p p 0 f p 1 p 2 d  s w w 1 h 0 h 2 i d 0 d t 1 t 2  h 1 ,    h 2 l w 0 w 2 e 3 0 . 0 1 5 . 0  0 . 3 7 . 5  0 . 5 7 . 5  1 . 5 3 . 7 5  1 . 0 ( r e f e r   t o   t h e   t a b l e   b e l o w ) t h i c k n e s s t ( r e f e r   t o   t h e   t a b l e   b e l o w )  2 . 0 1 8 . 0  0 . 5 1 6 . 0  0 . 5 1 0 . 0   m a x . w 0 . 5   t o   y 6 . 0 4 . 0  0 . 1 0 . 8  0 . 0 5 0 . 6  0 . 3 2 . 0   m a x . 2 . 0   m a x . 1 1 . 5   m i n . 4 . 0   m a x . t o   l i n e   a c o d e i t e m d i m e n s i o n s   ( m m ) 9 . 0  0 . 5 1 1 . 0 + 0  2 . 0 n t p a d n t p a a t y p e d t 1 6 . 0   m a x . 5 . 5   m a x . 1 2 . 0   m a x . 5 . 0   m a x . w 0 w 2 w w 1 h 0 h 2  h 2  h 1 e  s p 2 p d p 1 p 0 f d l  d 0 l t 2 t 1 t a 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 . please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc.  this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specifications before ordering. ! note r44e9.pdf 05.4.13
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 note: 1. export control < for customers outside japan > no murata products should be used or sold, through any channels, for use in the design, development, production, utilization, m aintenance or operation of, or otherwise contribution to (1) any weapons (weapons of mass destruction (nuclear, chemical or biological weapons or missiles) or  conventional weapons) or (2) goods or systems specially designed or intended for military end-use or utilization by military end-users. < for customers in japan > for products which are controlled items subject to the foreign exchange and foreign trade law of japan, the export license sp ecified by the law is required for export. 2. please contact our sales representatives or product engineers before using the products in this catalog for the applications  listed below, which require especially high reliability for the prevention of defects which might directly damage a third party's life, body or property, or when one  of our products is intended for use in applications other than those specified in this catalog. q aircraft equipment w aerospace equipment e undersea equipment r power plant equipment t medical equipment y transportation equipment (vehicles, trains, ships, etc.) u traffic signal equipment i disaster prevention / crime prevention equipment o data-processing equipment !0 application of similar complexity and/or reliability requirements to the applications listed above 3. product specifications in this catalog are as of january 2005. they are subject to change or our products in it may be discon tinued without advance notice. please check with our sales representatives or product engineers before ordering. if there are any questions, please contact ou r sales representatives or product engineers. 4. please read rating and      caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to pre vent smoking and/or burning, etc. 5. 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. 6. please note that unless otherwise specified, we shall assume no responsibility whatsoever for any conflict or dispute that ma y occur in connection with the effect of our and/or a third party's intellectual property rights and other related rights in consideration of your use of our product s and/or information described or contained in our catalogs. in this connection, no representation shall be made to the effect that any third parties are authori zed to use the rights mentioned above under licenses without our consent. 7. no ozone depleting substances (ods) under the montreal protocol are used in our manufacturing process. international division 3-29-12, shibuya, shibuya-ku, tokyo 150-0002, japan  phone: 81-3-5469-6123 fax: 81-3-5469-6155 e-mail: intl@murata.co.jp head office 1-10-1, higashi kotari, nagaokakyo-shi, kyoto 617-8555, japan phone: 81-75-951-9111 http://www.murata.com/ please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this pdf catalog to prevent smoking and/or burnin g, etc. this catalog has only typical specifications. therefore, you are requested to approve our product specifications or to transact  the approval sheet for product specificaions before ordering. ! note r44e9.pdf 05.4.13
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