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		  cat.no.r44e-13 ntc thermistors ! 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 review  our product specifications or consult the approval sheet for product specifications before ordering. r44e.pdf feb.21,2011

 eu rohs compliant     all the products in this catalog comply with eu rohs.     eu rohs is "the european directive 2002/95/ec on the restriction of the use  of certain hazardous substances in electrical and electronic equipment."     for more details, please refer to our website 'murata's approach for eu rohs'  (http://www.murata.com/info/rohs.html). ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please review  our product specifications or consult the approval sheet for product specifications before ordering. r44e.pdf feb.21,2011

 1 2 3 4 5 6 7 8 part numbering 2 basic characteristics 6 temperature sensor and compensation 0201 (0603) size  7 temperature sensor and compensation 0402 (1005) size   8 temperature sensor and compensation 0603 (1608) size   10 temperature sensor and compensation 0805 (2012) size  12 temp. sensor and compensation chip type standard land pattern dimensions 13 temp. sensor and compensation chip type temperature characteristics (center value) 14 temp. sensor and compensation chip type  ! caution/notice 18 temp. sensor and compensation chip type package 22 temperature sensor thermo string type 25 temperature sensor thermo string type specifications and test methods 26 temperature sensor lead type 28 temperature sensor lead insulation type 29 temperature sensor temperature characteristics (center value) 31 temperature sensor thermo string type/lead type  ! caution/notice 32 temperature sensor thermo string type/lead type package 34 inrush current suppression lead type 35 current - r ratio (rt/r25)/current - temperature characteristics (typical) 37 inrush current suppression lead type  ! caution/notice 41 inrush current suppression lead type package 43 1 2 3 4 5 6 7 8 contents ! note  please read rating and  ! caution (for storage, operating, rating, soldering, mounting and handling) in this catalog to prevent smoking and/or burning, e tc.  this catalog has only typical specifications because there is no space for detailed specifications. therefore, please approve  our product specifications or transact the approval sheet for product specifications before ordering. ! 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 review  our product specifications or consult the approval sheet for product specifications before ordering. r44e.pdf feb.21,2011

 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 d e f j p  0.5%  3%  1%  5% product id code code series resistance tolerance (part number) t resistance expressed by three-digit alphanumerics. 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. structures and others are expressed by two figures. 102 103 104 ex. 1k  10k  100k  code resistance 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 xh xm xq 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 3350 e 3399k nominal b-constant 3500 e 3549k nominal b-constant 3650 e 3699k 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 03 individual specifications code ex. standard type ! 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 review  our product specifications or consult the approval sheet for product specifications before ordering. r44e.pdf feb.21,2011

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

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

 6 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 h 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   t h e   r e q u i r e d   e l e c t r i c   p o w e r   t h a t   c a u s e s   t h e r m i s t o r ' s   t e m p e r a t u r e   t o   r i s e   t o   a   s p e c i f i e d   t e m p e r a t u r e   b y   s e l f   h e a t i n g ,   a t   a m b i e n t   t e m p e r a t u r e   o f   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 . ! 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   r e v i e w   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   c o n s u l t   t h e   a p p r o v a l   s h e e t   f o r   p r o d u c t   s p e c i f i c a t i o n s   b e f o r e   o r d e r i n g . r 4 4 e . p d f f e b . 2 1 , 2 0 1 1

 7 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 temperature sensor and compensation 0201 (0603) size  0201/0402/0603/0805 sized chip ntc thermistors  have a unique inner construction and nickel barrier  terminations which provide excellent solderability  and high stability in the application environment. n  features 1. excellent solderability and high stability in environment 2. excellent long-term aging stability 3. high accuracy in resistance and b-constant 4. reflow soldering possible 5. ncp series are recognized by ul/cul     (ul1434, file no. e137188). n  applications 1. temperature compensation for transistor, ic and      crystal oscillator in mobile communications 2. temperature sensor for rechargeable batteries 3. temperature compensation of lcd 4. temperature compensation in general use of electric 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

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

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