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		  Datasheet File OCR Text:


		  s e m i c o n d u c t o r r o h s     r o h s     n -c h a n n e l  p o w e r  m o s f e t nell   high   power   products i r f 6 4 0 s e r i e s (1 8 a ,  2 0 0 v o lt s )        t h e  n e l l   i r f 6 4 0   a r e   n - c h a n n e l  e n h a n c e m e n t  m o d e  s i l i c o n g a t e p o w e r f i e l d e f f e c t  t r a n s i s t o r s .     t h e y a r e d e s i g n e d , t e s t e d a n d g u a r a n t e e d t o w i t h s t a n d  l e v e l o f e n e r g y i n b r e a k d o w n a v a l a n c h e m a d e o f o p e r a t i o n . descri ption l o w r e v e r s e t r a n s f e r c a p a c i t a n c e ( c  = 9 1 p f t y p i c a l ) r s s     r  = 0.180? @ v  = 10v      ds(on) gs u l t r a l o w g a t e c h a r g e ( 6 3 n c m a x . ) f a s t s w i t c h i n g c a p a b i l i t y 1 0 0 % a v a l a n c h e e n e r g y s p e c i f i e d i m p r o v e d d v / d t c a p a b i l i t y 1 5 0 c o p e r a t i o n t e m p e r a t u r e  featur es pro duc t sum mar y i (a) d  1 8 v (v) dss  2 0 0 0 . 1 8 0 @ v  = 1 0 v g s 6 3 r (  ) ds(on)  q (nc) max. g d ( d r a i n )     g  ( g a t e ) s ( s o u r c e ) t o -220 ab   ( i r f 6 4 0 a ) d g d s 2 t o -263( d pak )   ( i r f 6 4 0 h ) unit v / n s v w  /  c a mj o c - 5 5 t o 1 5 0 v a l u e 1 8 1 1 2 0 0  2 0 7 2 2 0 0 1 2 5 5 absolute maximum  ra tings   (t  = 25c  unless otherwise  specified) c t = 2 5  c t o 1 5 0  c j test conditions r = 2 0 k ? g s v = 1 0 v ,  g s t = 2 5  c  c v = 1 0 v ,  g s t = 1 0 0  c  c o p e r a t i o n j u n c t i o n t e m p e r a t u r e s t o r a g e t e m p e r a t u r e p e a k d i o d e r e c o v e r y d v / d t ( n o t e 3 ) p arameter p u l s e d d r a i n c u r r e n t ( n o t e 1 ) c o n t i n u o u s  d r a i n  c u r r e n t t o t a l p o w e r d i s s i p a t i o n  g a t e t o s o u r c e v o l t a g e d r a i n t o g a t e v o l t a g e d r a i n t o s o u r c e v o l t a g e ( n o t e 1 ) s y m b o l v d g r v dss d v / d t v g s i d m t s t g p d i d t j t l . . l b f i n ( n m ) 3 0 0 m a x i m u m s o l d e r i n g t e m p e r a t u r e , f o r 1 0 s e c o n d s m o u n t i n g t o r q u e , # 6 - 3 2 o r m 3 s c r e w - 5 5 t o 1 5 0 1 0 ( 1 . 1 ) 1 . 6 m m f r o m c a s e i a r r e p e t i t i v e a v a l a n c h e c u r r e n t ( n o t e 1 ) 1 8 t = 2 5  c  c 1 3 r e p e t i t i v e a v a l a n c h e e n e r g y ( n o t e 1 ) e a r 0 . 9 8 d e r a t i n g  f a c t o r  a b o v e  2 5  c   g d s d w w w . n e l l s e m i . c o m p a g e 1 o f 7       t h e y   a r e   d e s i g n e d   a s   a n  e x t r e m e l y   e f f i c i e n t   a n d  r e l i a b l e d e v i c e f o r u s e  i n  a  w i d e  v a r i e t y  o f  a p p l i c a t i o n s s u c h a s s w i t c h i n g  r e g u l a t o r s ,  c o n v e r t o r s ,  m o t o r  d r i v e r s  a n d  d r i v e r s  f o r  h i g h p o w e r  b i p o l a r s w i t c h i n g  t r a n s i s t o r s r e q u i r i n g h i g h s p e e d a n d l o w g a t e d r i v e p o w e r.      t h e s e      c a n    b e  o p e r a t e d    t r a n s i s t o r s    d i r e c t l y   f r o m  i n t e g r a t e d c i r c u i t s . e a s s i n g l e p u l s e a v a l a n c h e e n e r g y ( n o t e 2 ) i = 1 8 a , r = 5 0  , v = 1 0 v  a r g s g s i = 1 8 a , l = 2 . 7 m h a s 5 8 0 mj n o t e :  1 . r e p e t i t i v e r a t i n g : p u l s e w i d t h l i m i t e d b y j u n c t i o n t e m p e r a t u r e .    2 . v = 5 0 v , l = 2 . 7 m h , i = 1 8 a , r = 5 0 ? , s t a r t i n g t = 2 5 ? c d d a s g j   3 . i   1 8 a , d i / d t    1 5 0 a /  s , v     v , t   1 5 0  c . s d d d ( b r ) d s s j     w  

 s e m i c o n d u c t o r r o h s     r o h s     nell   high   power   products unit m i n . 1 . 0 0 . 5 thermal  resist ance p arameter t h e r m a l r e s i s t a n c e , c a s e t o h e a t s i n k t h e r m a l r e s i s t a n c e , j u n c t i o n t o c a s e s y m b o l r th(j-c) r th(c-s) t y p . m a x . o c / w 6 0 i r f 6 4 0 s e r i e s t h e r m a l r e s i s t a n c e , j u n c t i o n t o a m b i e n t r th(j-a) unit v n s  a pf n c m a x . 6 . 7 2 5 0 2 0 0 0 . 1 5 - 1 0 0 1 0 0 0 . 2 9 4 3 0 1 2 5 0 4 5 3 5 1 3 0 electrical  characteristics  (t  = 25c  unless otherwise  specified) c v = 0 v , i = 2 5 0  a g s  d  test conditions i = 1 m a , r e f e r e n c e d t o 2 5  c d  v = 2 0 0 v , v = 0 v  d s g s t = 2 5  c  c  f a l l t i m e g a t e t o s o u r c e r e v e r s e l e a k a g e c u r r e n t i n p u t c a p a c i t a n c e t o t a l g a t e c h a r g e o u t p u t c a p a c i t a n c e p arameter r i s e t i m e g a t e t o s o u r c e f o r w a r d l e a k a g e c u r r e n t t u r n - o n d e l a y t i m e r e v e r s e t r a n s f e r c a p a c i t a n c e b r e a k d o w n v o l t a g e t e m p e r a t u r e c o e f f i c i e n t d r a i n t o s o u r c e b r e a k d o w n v o l t a g e t u r n - o f f d e l a y t i m e s y m b o l c i s s   v / ( b r ) d s s t j v (br) dss i g s s q g t r t f q g s 1 2 g a t e t o s o u r c e c h a r g e v = 1 6 0 v , v = 1 0 v , i = 1 8 a  d s  g s  d  d r a i n  t o  s o u r c e  l e a k a g e  c u r r e n t i d s s c o s s c r s s t d ( o n ) t d ( o f f ) v/oc  s na t = 1 2 5  c  c t y p . m i n . 0 . 1 8 2 5 7 0 v = 1 0 0 v ,  d d  ( n o t e 1 ) i = 1 8 a , r = 5 . 4  , d  d  v = 1 0 v ,  r = 9 . 1    g s  g v = 2 5 v , v = 0 v , f = 1 m h z d s     g s     v =   2 0 v , v = 0 v g s   d s     v =  - 2 0 v , v = 0 v g s   d s     v = 5 0 v , i = 1 1 a  d s d f o r w a r d  t r a n s c o n d u c t a n c e s t a t i c d r a i n t o s o u r c e o n - s t a t e r e s i s t a n c e r d s ( o n ) g f s v = 1 0 v , l = 1 1 a ( n o t e 1 ) g s  d  g a t e t o d r a i n c h a r g e ( m i l l e r c h a r g e ) q g d 4 0 v = 1 6 0 v , v = 0 v  d s g s 2 v 4 v = v , i = 2 5 0  a  g s d s d g a t e  t h r e s h o l d  v o l t a g e v g s ( t h ) n h 7 . 5 4 . 5 i n t e r n a l s o u r c e i n d u c t a n c e l s i n t e r n a l d r a i n i n d u c t a n c e l d b e t w e e n l e a d , 6 m m f r o m  p a c k a g e a n d c e n t e r o f d i e source t o drain d iode ra tings  and characteristic s (t  = 25c  unless otherwise  specified) c unit m a x . test conditions p arameter s y m b o l t y p . m i n . v i = 1 8 a , v = 0 v s d  g s  d i o d e f o r w a r d v o l t a g e v s d 2 i n t e g r a l r e v e r s e p - n j u n c t i o n d i o d e i n t h e m o s f e t c o n t i n u o u s s o u r c e t o d r a i n c u r r e n t i   s ( i ) s d 1 8 d ( d r a i n )     g  ( g a t e ) s ( s o u r c e ) a p u l s e d s o u r c e c u r r e n t i s m 7 2 i = 1 8 a , v = 0 v ,  s d  g s  d i / d t = 1 0 0 a /  s  f r e v e r s e  r e c o v e r y  t i m e t r r ns 3 0 0 c r e v e r s e  r e c o v e r y  c h a r g e q r r 3 . 4 n o t e :  1 .  p u l s e t e s t : p u l s e w i d t h   3 0 0  s , d u t y c y c l e    2 % .                    t o n f o r w a r d  t u r n - o n  t i m e  6 1 0 7 i n t r i n s i c  t u r n - o n  t i m e  i s  n e g l i g i b l e  ( t u r n - o n  i s  d o m o n a t e d  b y  l s + l d )  1 3 0 0 w w w . n e l l s e m i . c o m p a g e 2 o f 7

 s e m i c o n d u c t o r nell   high   power   products r o h s     r o h s     orderin g inform a tion sch eme mosfet  series current & v oltage rating, l d  & v ds  n-channel, ir series 18a / 200v i r f 6 4 0 a package type a  =  to-220ab  2 h  =  to-263 (d pak) i r f 6 4 0 s e r i e s f i g . 2 t y p i c a l t r a n s f e r c h a r a c t e r i s t i c s g a t e - t o - s o u r c e v o l t a g e , v ( v o l t s ) g s                            d r a i n   c u r r e n t ,   l ( a m p s )   d d r a i n - t o - s o u r c e v o l t a g e , v   d s  ( v o l t s ) f i g . 1 t y p i c a l o u t p u t c h a r a c t e r i s t i c s ,           t = 2 5  c c   d r a i n   c u r r e n t , l d   ( a m p s ) d r a i n - t o - s o u r c e v o l t a g e , v   ( v o l t s ) d s  f i g . 3             t y p i c a l o u t p u t c h a r a c t e r i s t i c s ,            t = 1 5 0  c c f i g . 4 n o r m a l i z e d o n - r e s i s t a n c e v s . t e m p e r a t u r e   d r a i n - t o - s o u r c e   o n   r e s i s t a n c e ,   r   d s ( o n )                                           ( n o r m a l i z e d )                       j u n c t i o n  t e m p e r a t u r e , t  (  c ) j 1 1 0 4 1 1 0 - 1 1 0 0 1 0 6 7 5 8 1 1 0 0 1 0 - 1 1 0 2 . 5 2 1 . 5 1 0 . 5 0 - 6 0 - 4 0 - 2 0 0 2 0 4 0 6 0 8 0 1 0 0 1 2 0 1 4 0 1 6 0   d r a i n   c u r r e n t ,   l   d   ( a m p s ) 0 1 0 - 1 1 0 1 1 0 0 1 0 - 1 1 0 9 1 0 1 1 0 0 1 0 - 1 1 0 l = 1 8 a d  v = 1 0 v g s 3 w w w . n e l l s e m i . c o m p a g e 3 o f 7 v g s t o p :   1 5 v 1 0 v 8 v 7 v 6 v 5 . 5 v  5 v b o t t o r m : 4 . 5 v 2 0  s   p u l s e   w i d t h t = 2 5  c c 4 . 5 v v = 5 0 v d s 2 0  s   p u l s e   w i d t h 2 5  c 1 5 0  c 4 . 5 v 2 0  s   p u l s e   w i d t h t = 1 5 0  c j 1 0 v v g s t o p :   1 5 v 1 0 v 8 v 7 v 6 v 5 . 5 v  5 v b o t t o r m : 4 . 5 v

 s e m i c o n d u c t o r nell   high   power   products r o h s     r o h s     f i g . 5 t y p i c a l c a p a c i t a n c e v s . d r a i n - t o - s o u r c e             v o l t a g e    d r a i n - t o - s o u r c e v o l t a g e , v   d s  ( v o l t s )  s o u r c e - t o - d r a i n v o l t a g e , v s d    ( v o l t s ) f i g . 8 m a x i m u m s a f e o p e r a t i n g a r e a   c a p a c i t a n c e ,   ( p f )                   d r a i n   c u r r e n t   ,   l d     ( a m p s ) r e v e r s e   d r a i n   c u r r e n t , i   ( a ) s d                       d r a i n - t o - s o u r c e v o l t a g e , v d s  ( v o l t s )                           d r a i n   c u r r e n t   ,   l ( a m p s )   d   c a s e  t e m p e r a t u r e ,   t  (  c ) c f i g . 7 t y p i c a l g a t e c h a r g e v s . g a t e - t o - s o u r c e            v o l t a g e   g a t e - t o - s o u r c e   v o l t a g e   ,   v   g s   ( v o l t s ) t o t a l g a t e c h a r g e , q g  ( n c ) f i g . 6  t y p i c a l s o u r c e - d r a i n d i o d e f o r w a r d            v o l t a g e f i g . 9 m a x i m u m d r a i n c u r r e n t v s .           c a s e t e m p e r a t u r e            8 2 0 i r f 6 4 0 s e r i e s 2 0 0 0 1 5 0 0 1 0 0 0 5 0 0 0 0 1 5 3 0 4 5 6 0 1 2 4 0 1 0 1 0 1 0 1 1 0 2 0 1 6 1 2 9 4 0 2 5 5 0 7 5 1 0 0 1 2 5 1 5 0 2 5  c 1 5 0  c 0 . 7 0 . 5 1 . 1 1 . 3 1 . 5 0 . 9 1 0 1 0 1 0 7 5 1 6 ? 0 . 1 1 0 2 1 0 3 ? 2 2 ? 2 2 ? 0 . 1 1 1 0 1 0 2 1 0 3 w w w . n e l l s e m i . c o m p a g e 4 o f 7 c o s s c r s s c i s s c =  ( ) i s s    c + c c =  s h o r t e d  g s   g d  d s  c =  c r s s  g d         c =  c + c o s s  d s   g d v =  0 v ,     g s    f = 1 m h z       2 5 0 0 3 0 0 0 v =   0v gs       v =  1 6 0 v d s      v =  1 0 0 v  d s    v =  4 0 v  d s    f o r   t e s t   c i r c u i t s e e   f i g u r e  1 3 l =  1 8 a d      o p e r a t i o n i n t h i s a r e a i s l i m i t e d b y r d s ( o n ) 1 0  s 1 0 0  s 1 m s 1 0 m s n o t e : 1 . t 2 . t  = 2 5  c c  = 1 5 0  c j 3 . s i n g l e p u l s e

 s e m i c o n d u c t o r nell   high   power   products r o h s     r o h s     f i g . 1 2 a . u n c l a m p e d l n d u c t i v e t e s t c i r c u i t r e c t a n g u l a r p u l s e d u r a t i o n , t 1  ( s e c o n d s ) f i g . 11 b . s w i t c h i n g t i m e w a v e f o r m s f i g . 1 2 b . u n c l a m p e d l n d u c t i v e w a v e f o r m s f i g . 1 0 m a x i m u m e f f e c t i v e t r a n s i e n t t h e r m a l i m p e d a n c e ,             j u n c t i o n - t o - c a s e             i r f 6 4 0 s e r i e s v d s v g s 9 0 % 1 0 % t d ( o n ) t r t d ( o f f ) t f f i g . 11 a . s w i t c h i n g t i m e t e s t c i r c u i t   + - r d v d s v g s r g 1 0 v p u l s e  w i d t h     1  s d u t y  f a c t o r     0 . 1 % d . u . t . v d d   t h e r m a l   r e s p o n s e   ( r ) t h j c 1 0 . 1 1 0 a + - v d d d . u . t . v d s r g 1 0 v t p l a s 0 . 0 1  l v d d t p t i m e l a s b v d s s l d ( t ) v d s ( t ) 1 1 0 0 . 1 - 1 0 2 - 1 0 3 - 1 0 ? ? - 1 0 - 1 0 2 w w w . n e l l s e m i . c o m p a g e 5 o f 7 n o t e s : 1 .   d u t y   f a c t o r ,   d   =   t /   t 1 2 2 .   p e a k  t   =   p   *   r   +   j d m t h ( j- c ) t c p dm p dm t 1 t 2 single   pulse (thermal response) d  = 0.5  0.2 0.1  0.05  0 .0 2  0.01 - 1 0 3 va r y t  t o o b t a i n r e q u i r e d i p a s

 f i g . 1 2 c .   m a x i m u m   a v a l a n c h e   e n e r g y   v s .                                   d r a i n   c u r r e n t     s e m i c o n d u c t o r nell   high   power   products r o h s     r o h s     i r f 6 4 0 s e r i e s 1 0 0 0 8 0 0 6 0 0 4 0 0 2 0 0 0 s t a r t i n g  j u n c t i o n t e m p e r a t u r e , t (  c ) j  s i n g l e   p u l s e   e n e r g y ,   e   ( m j ) a s + - f i g . 1 3 b . g a t e c h a r g e t e s t c i r c u i t q g q g s q g d 1 0 v v g s c h a r g e    ?   ?    ?   p . w . period di / dt diode   recovery dv / dt ripple    5% body   diode   forward   drop re - applied v oltage reverse recovery current body   diode   forward current v gs =10 v v dd i sd driver   gate   drive d . u . t .  i sd w aveform d . u . t .  v ds w aveform inductor   curent d  =  p . w . period * + - + + + - - - ?     ?   ?   ?   c i r c u i t l a y o u t c o n s i d e r a t i o n s l o w s t r a y l n d u c t a n c e g r o u n d p l a n e l o w l e a k a g e l n d u c t a n c e c u r r e n t tr a n s f o r m e r   d v / d t c o n t r o l l e d b y r g d r i v e r s a m e t y p e a s d . u . t . l   c o n t r o l l e d b y d u t y f a c t o r  d s d " " d . u . t . - d e v i c e u n d e r t e s t d . u . t . r g v d d * v  = 5 v f o r l o g i c l e v e l d e v i c e s a n d 3 v f o r d r i v e d e v i c e s g s c u r r e n t r e g u l a t o r s a m e t y p e a s d . u . t . 1 2 v 0 . 2  f 5 0 k  0 . 3  f v g s 3 m a d . u . t . v d s r d r g f i g . 1 4 p e a k d i o d e r e c o v e r y d v / d t t e s t c i r c u i t f o r n - c h a n n e l m o s f e t f i g . 1 3 a . b a s i c g a t e c h a r g e w a v e f o r m c u r r e n t s a m p l i n g r e s i s t o r s 2 5 5 0 7 5 1 0 0 1 2 5 1 5 0 1 2 0 0 w w w . n e l l s e m i . c o m p a g e 6 o f 7 l d t o p b o t t o m 8 a 1 1 a 1 8 a v =   50 v dg       1 4 0 0

 s e m i c o n d u c t o r r o h s     r o h s     nell   high   power   products i r f 6 4 0 s e r i e s a l l d i m e n s i o n s i n m i l l i m e t e r s ( i n c h e s ) d ( d r a i n )     g  ( g a t e ) s ( s o u r c e ) c a s e   s t y l e 2.87  (0.113) 2.62 (0.103) 9.40 (0.370) 9.14 (0.360) 10.54 (0.415)  max . 16.13 (0.635) 15.87  (0.625)  pin         5.20 (0.205) 4.95 (0.195) 0.90 (0.05) 0.70 (0.028) .91 (0.154) .74 (0.148) 1  2 4.70 (0.185) 4.44  0.1754 ( ) 1.9 (0.055) 1.14  (0.045)  .8 (0.145) .4 (0.15) 8.89 (0.50) 8.8 (0.0) 29.1 (1.148) 28.40  (1.118)  14.22 (0.50) 1.4 (0.50) 0.5 (0.022) 0. (0.014) 2.79 (0.110) 2.54 (0.100) 15.2 (0.0) 14.55 (0.57) t o - 2 2 0 a b 2 t o - 2 6 3 ( d p a k ) 2.79 (0.110) 0.36 (0.014) 2.79 (0.110) 2.29 (0.090) 1.40 (0.055) 1.19 (0.047) 0  to  0.254 (0  to  0.01) 1.40 (0.055) 1.14 (0.045) 4.83 (0.190) 4.06 (0.160) 10.45 (0.411) 9.65 (0.380) 6.22 (0.245) 9.14 (0.360) 8.13 (0.320) 15.00 (0.591) 0.940 (0.037) 0.686 (0.027) 2.67 (0.105) 2.41 (0.095) 5.20 (0.205) 4.95 (0.195) 15.85 (0.624) 3.56 (0.140) 0.53 (0.021) w w w . n e l l s e m i . c o m p a g e 7 o f 7
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