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		  Datasheet File OCR Text:


		            2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   1     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   desc r i p t i o n     a p p l i c a t i o n s   t h e   s p c 5 6 0 4   i s   t h e   n -   a n d   p - c h a n n e l   enhancement  mode  power  field  effect  transistors  are  p roduced  using  high  cell  density,  dmos  trench  technology.  this  high  density process is especially tailored to minimize  on- state  resistance  and  provide  superior  switching  performan ce.   these  devices  are  particularly  suited  for  low  volta ge  applications  such  as  notebook  computer  power  management  and  other  battery  powered  circuits  where  high-side  switching,  low  in-line  power  loss,  and  r e s i s t a n c e   t o   t r a n s i e n t s   a r e   n e e d e d .        p o w e r   m a n a g e m e n t   i n   n o t e   b o o k      b a t t e r y   p o w e r e d   s y s t e m      d c / d c   c o n v e r t e r      l c d   d i s p l a y   i n v e r t e r     f e a t u r e s       p i n   c o n f i g u r a t i o n     (   t o - 2 5 2 - 5 l   )               (   t o - 2 5 2 - 4 l   )      n - c h a n n e l   4 0 v / 1 0 a , r d s ( o n ) =   2 4 m ? @ v g s =   1 0 v   4 0 v /   8 a , r d s ( o n ) =   2 8 m ? @ v g s =   4 . 5 v   4 0 v /   6 a , r d s ( o n ) =   3 2 m ? @ v g s =   2 . 5 v      p - c h a n n e l   - 4 0 v / - 1 0 a , r d s ( o n ) =   3 2 m ? @ v g s = -   1 0 v   - 4 0 v / -   8 a , r d s ( o n ) =   4 2 m ? @ v g s = -   4 . 5 v      s u p e r   h i g h   d e n s i t y   c e l l   d e s i g n   f o r   e x t r e m e l y   l o w   r d s   ( o n )      e x c e p t i o n a l   o n - r e s i s t a n c e   a n d   m a x i m u m   d c   c u r r e n t   c a p a b i l i t y            t o - 2 5 2 - 5 l   p a c k a g e   d e s i g n                             part   m a r k i n g                  http://

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   2     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   pin  d e s c r i p t i o n   p i n   d e s c r i p t i o n ( t o - 2 5 2 - 5 l )   d e s c r i p t i o n ( t o - 2 5 2 - 4 l )   1   s ource 1  source 1  2   g ate 1  gate 1  3   d r a i n 1 / d r a i n 2     d r a i n     4   s o u r c e   2   s o u r c e   2   5   g ate 2  gate 2        orde r i n g   i n f o r m a t i o n   p a r t   n u m b e r   p a c k a g e   p a r t     m a r k i n g   s p c 5604t255rgb  t0-252-5l  SPC5604  s p c 5604t254rgb  t0-252-4l  SPC5604     s p c 5 6 0 4 t 2 5 5 r g b :   1 3    t a p e   r e e l   ;   p b   C   f r e e   ;   h a l o g e n   C   f r e e      s p c 5 6 0 4 t 2 5 4 r g b   : 1 3    t a p e   r e e l   ;   p b   C   f r e e   ;   h a l o g e n   C   f r e e             abso u l t e   m a x i m u m   r a t i n g s     ( t a = 2 5   u n l e s s   o t h e r w i s e   n o t e d )    p a r a m e t e r   s y m b o l   t y p i c a l   u n i t   n-ch a n n e l   p - c h a n n e l   d r a i n - s o u r c e   v o l t a g e   v d s s   4 0   - 4 0   v  g a t e   C s o u r c e   v o l t a g e   v g s s    2 0    2 0   v  c o n t i n u o u s   d r a i n   c u r r e n t ( t j = 1 5 0 )    t a = 2 5    i d   1 0 . 0   - 1 0 . 0   a   t a = 7 0    7 . 0   - 7 . 0   p u l s e d   d r a i n   c u r r e n t   i d m   2 5   - 2 5   a  c o n t i n u o u s   s o u r c e   c u r r e n t ( d i o d e   c o n d u c t i o n )   i s   2 . 3   - 2 . 3  a  p o w er dissipation  t a =2 5    p d   2 . 5   2 . 8   w   t a = 7 0    1 . 6   1 . 8   o p e r a t i n g   j u n c t i o n   t e m p e r a t u r e   t j   - 5 5 /150     s t o r a g e   t e m p e r a t u r e   r a n g e   t s t g   - 5 5 /150     t h e rmal resistance-junction to ambient  t     1 0 s e c   r  j a   5 0   5 2   / w    s t e a d y   s t a t e   8 0   80 

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   3     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   elec t r i c a l   c h a r a c t e r i s t i c s   (   n m o s   )   ( t a = 2 5   u n l e s s   o t h e r w i s e   n o t e d )      p a r a m e t e r   s y m b o l   c o n d i t i o n s   m i n .   t y p   max.   unit   stat i c   d r a i n - s o u r c e   b r e a k d o w n   v o l t a g e   v ( b r)dss   v g s = 0 v , i d = 2 5 0 u a   4 0       v  ga t e   t h r e s h o l d   v o l t a g e   v g s ( t h )   v d s = v g s , i d = 2 5 0 u a   0 . 5     1 . 0   gate   l e a k a g e   c u r r e n t   i g s s   v d s = 0 v , v g s =  2 0 v        1 0 0   n a   zero   g a t e   v o l t a g e   d r a i n   c u r r e n t   i d s s   v d s = 3 2 v , v g s = 0 v       1   u a   v ds = 3 2 v , v g s = 0 v   t j = 8 5        1 0   o n - s t a t e   d r a i n   c u r r e n t   i d ( o n )   v d s =   5 v , v g s   = 4 . 5 v   1 0       a   dr a i n - s o u r c e   o n - r e s i s t a n c e   r d s ( o n )   v gs =   1 0 v , i d = 1 0 a     0 . 0 1 8   0 . 0 2 4   ?   v g s = 4 . 5 v , i d =   8 a     0 . 0 2 2   0 . 0 2 8   v g s = 2 . 5 v , i d =   6 a     0 . 0 2 6   0 . 0 3 2   forw a r d   t r a n s c o n d u c t a n c e   g f s   v d s = 1 5 v , i d = 6 . 2 a     1 3     s   d i o d e   f o r w a r d   v o l t a g e   v s d   i s = 2 . 3 a , v g s   = 0 v     0 . 8   1 . 2   v   d yna m i c   t o t a l   g a t e   c h a r g e   q g   v d s = 2 0 v , v g s = 4 . 5 v   i d =   5 a     1 0   1 4   n c   gate - s o u r c e   c h a r g e   q g s     2 . 8     g a t e - d r a i n   c h a r g e   q g d     3 . 2     i n p u t   c a p a c i t a n c e   c i s s   v d s = 2 0 v , v g s = 0 v   f = 1 m h z     8 5 0     p f   outp u t   c a p a c i t a n c e   c o s s     1 1 0     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 r s s     7 5     t u r n - o n   t i m e   t d ( o n )   v d d = 2 0 v , r l = 4 ?   i d  5 . 0 a , v g e n = 1 0 v   r g = 1 ?     6   1 2   n s     t r     1 0   2 0   turn - o f f   t i m e   t d ( o f f )     2 0   3 6   t f     6   1 2                          

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   4     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   elec t r i c a l   c h a r a c t e r i s t i c s   (   p m o s   )   ( t a = 2 5   u n l e s s   o t h e r w i s e   n o t e d )      p a r a m e t e r   s y m b o l   conditions  min.  typ  max.   unit   s t a tic  d r a in-source breakdown voltage  v (br)dss   v gs =0v,i d =-250ua  -40      v  ga t e   t h r e s h o l d   v o l t a g e   v g s ( t h )   v d s = v g s , i d = - 2 5 0 u a   - 0 . 8     - 2 . 5   g a t e   l e a k a g e   c u r r e n t   i g s s   v d s = 0 v , v g s =  2 0 v        100   n a   z e r o   g a t e   v o l t a g e   d r a i n   c u r r e n t   i d s s   v d s = - 3 2 v , v g s = 0 v       - 1   u a   v ds = - 3 2 v , v g s = 0 v   t j = 8 5        - 1 0   o n - state drain current  i d(on)   v ds = -5v,v gs  =-4.5v  -10      a  dr a i n - s o u r c e   o n - r e s i s t a n c e   r d s ( o n )   v gs = - 1 0 v , i d = - 1 0 a     0 . 0 2 8   0.032   ?   v g s = - 4 . 5 v , i d = -   8 a     0 . 0 3 8   0.042   f o r w a r d   t r a n s c o n d u c t a n c e   g f s   v d s = - 1 5 v , i d = - 5 . 7 a     1 3     s   d i o d e   f o r w a r d   v o l t a g e   v s d   i s = - 2 . 3 a , v g s   = 0 v     - 0 . 8   - 1 . 2   v   dynamic  t o t a l   g a t e   c h a r g e   q g   v d s = - 2 0 v , v g s = - 4 . 5 v   i d =   - 5 . 0 a     1 3   2 0   n c   gate - s o u r c e   c h a r g e   q g s     4 . 5     g a t e - d r a i n   c h a r g e   q g d     6 . 5     i n p u t   c a p a c i t a n c e   c i s s   v d s = - 2 0 v , v g s = 0 v   f = 1 m h z     1 1 0 0     p f   outp u t   c a p a c i t a n c e   c o s s     1 4 5     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 r s s     1 1 5     t u r n - o n   t i m e   t d ( o n )   v d d = - 2 0 v , r l = 4 ?   i d  - 5 . 0 a , v g e n = - 4 . 5 v   r g = 1 ?     4 0   8 0   n s     t r     5 5   1 0 0   turn - o f f   t i m e   t d ( o f f )     3 0   6 0   t f     1 2   2 0                        

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   5     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   typi c a l     c h a r a c t e r i s t i c s   (   n m o s   )                                      

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   6     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   typi c a l     c h a r a c t e r i s t i c s   (   n m o s   )                                  

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   7     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   typi c a l     c h a r a c t e r i s t i c s   (   n m o s   )                                    

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   8     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   typi c a l     c h a r a c t e r i s t i c s   (   p m o s   )                                                

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   9     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   typi c a l     c h a r a c t e r i s t i c s   (   p m o s   )                                          

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   1 0     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   typi c a l     c h a r a c t e r i s t i c s   (   p m o s   )                                            

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   1 1     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   typi c a l     c h a r a c t e r i s t i c s   (   p m o s   )                                    

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   1 2     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   to-2 5 2 - 5 l   p a c k a g e   o u t l i n e                        

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   1 3     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et   to-2 5 2 - 4 l   p a c k a g e   o u t l i n e              

           2 0 1 2 / 1 0 / 2 2   v e r . 2                                             p a g e   1 4     sp c5604   n   &   p   pa i r   en h a n c e m e n t   m o d e   m o sf et                                       info r m a t i o n   p r o v i d e d   i s   a l l e g e d   t o   b e   e x a c t   a n d   c o n s i s t e n t .     s y n c   p o w e r   c o r p o r a t i o n   p r e s u m e s   n o   r e s p o n s i b i l i t y   f o r   t h e   p e n a l t i e s   o f   u s e   o f   s u c h   i n f o r m a t i o n   o r   f o r   a n y   v i o l a t i o n   o f   p a t e n t s   o r   o t h e r   r i g h t s   o f   t h i r d   p a r t i e s   w h i c h   m a y   r e s u l t   f r o m   i t s   u s e .     n o   l i c e n s e   i s   g r a n t e d   b y   a l l e g a t i o n   o r   o t h e r w i s e   u n d e r   a n y   p a t e n t   o r   p a t e n t   r i g h t s   o f   s y n c   p o w e r   c o r p o r a t i o n .     c o n d i t i o n s   m e n t i o n e d   i n   t h i s   p u b l i c a t i o n   a r e   s u b j e c t   t o   c h a n g e   w i t h o u t   n o t i c e .     t h i s   p u b l i c a t i o n   s u r p a s s e s   a n d   r e p l a c e s   a l l   i n f o r m a t i o n   p r e v i o u s l y   s u p p l i e d .     s y n c   p o w e r   c o r p o r a t i o n   p r o d u c t s   a r e   n o t   a u t h o r i z e d   f o r   u s e   a s   c r i t i c a l   c o m p o n e n t s   i n   l i f e   s u p p o r t   d e v i c e s   o r   s y s t e m s   w i t h o u t   e x p r e s s   w r i t t e n   a p p r o v a l   o f   s y n c   p o w e r   c o r p o r a t i o n .     ? t h e   s y n c   p o w e r   l o g o   i s   a   r e g i s t e r e d   t r a d e m a r k   o f   s y n c   p o w e r   c o r p o r a t i o n   ? 2 0 0 4   s y n c   p o w e r   c o r p o r a t i o n   C   p r i n t e d   i n   t a i w a n   C   a l l   r i g h t s   r e s e r v e d   s y n c   p o w e r   c o r p o r a t i o n   7 f - 2 ,   n o . 3 - 1 ,   p a r k   s t r e e t   n a n k a n g   d i s t r i c t   ( n k s p ) ,   t a i p e i ,   t a i w a n   1 1 5   p h o n e :   8 8 6 - 2 - 2 6 5 5 - 8 1 7 8   f a x :   8 8 6 - 2 - 2 6 5 5 - 8 4 6 8   ? h t t p : / / w w w . s y n c p o w e r . c o m  
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