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		  Datasheet File OCR Text:


		  1 / 9 ww w . d y n exse m i . c o m f e a t u r es    d ou b l e  s i de  c o o li n g    h i g h  s u r ge  c ap a b i li t y a p p l i c a t io n s    m e d i u m  v o l t age  s o f t  s t a r t s    h i g h  v o l t age  p o w e r  s up p li e s    s t a t i c  s w i t c he s v o l t a g e  r a t i n g s p a r t  a n d o r d e r i n g n u m b e r r e p e t i t i ve  p ea k v o l t a g e s v dr m   a n d  v dr m v c ond i t i on s dcr 890 n 65 dcr 890 n 60 dcr 890 n 55 dcr 890 n 50 6500 6000 5500 5000 t v j   =  - 40  c  t o 125  c , i dr m   =  i rr m   =  20 0 m a , v dr m ,  v rr m   t p   =  1 0 m s , v d s m   & v r s m  = v dr m   & v rr m   +  100 v r e s pe c t i v e l y l o w e r  v o l t a ge g r a de s  a v a il ab l e . o rd e r i n g i n f o r m a t io n w h en o r de r i n g ,  s e l e c t t h e  r e q u i r e d pa r t  nu m be r s h o w n  i n  t he  v o l t a g e  r a t i ng s  s e l e c t i o n  t a b l e . f o r  e x a m p l e : dcr 8 9 0 n 65 n o t e :  p l e a s e u s e  t h e  c o m p l e t e pa r t  n u m be r  w hen o r de r i ng and  q uo t e  t h i s  n u m b e r  i n  an y  f u t u r e  c o rr e s p o nde n c e r e l a t i ng  t o  y ou r  o r de r . k ey  p a r a m e t e r s v dr m 6500 v i t ( a v ) 89 3 a i t s m 1 500 0 a d v / d t * 1500 v /  s d i/ d t 20 0 a /  s *  h i gh e r  d v / d t  s e l e c t i on s a v a i l a b l e o u t li n e  t y p e c od e :  n ( s ee  p a c k a ge  d e t a i l s  f o r  f u r t h e r  i n f o r m a t i on ) f i g .  1  p acka g e  ou t l i n e dcr 8 9 0 n 65 p h ase  c on t r o l  th y r i s t o r p r e li m i na r y  i n f o r m a t i on d s 5855 - 1 . 0  m a y  2005   ( l n 23971 )

 s e m i c ondu c t o r dcr 890 n 65 2 / 9 ww w . d y n exse m i . c o m curr e n t  r a t i n g s t case   =  60  c  u n l es s  s t a t e d o t h e r w i s e s y m bo l p a r a m e t e r t es t  c ond i t i on s m ax . u n i t s d oub l e  s i d e  c oo l e d i t ( av ) m ean on - s t a t e  c u r r en t h a l f  w a v e  r e s i s t i v e  l oad 893 a i t ( r m s ) r m s  v a l ue - 1403 a i t c on t i n u o u s  ( d i r e c t )  on - s t a t e  c u r r en t - 1345 a s ur g e  r a t i n g s s y m bo l p a r a m e t e r t es t  c ond i t i on s m ax . u n i t s i t s m s u r ge  ( n on -r e pe t i t i v e )  on - s t a t e  c u rr en t 10 m s  h a l f  s i n e ,  t c a s e   =  1 2 5  c 15 . 0 k a i 2 t i 2 t f o r  f u s i ng v r   =  0 1 . 13 m a 2 s t h e r m a l  a nd  m e ch a n i c a l  r a t i n g s s y m bo l p a r a m e t e r t es t  c ond i t i on s m i n . m ax . u n i t s r t h ( j - c ) t he r m a l  r e s i s t a n c e C   j u n c t i on  t o  c a s e d oub l e  s i de  c oo l ed dc - 0 . 02 0 2  c / w s i ng l e  s i de  c o o l ed a node  dc - 0 . 03 7 9  c / w c a t hod e  dc - 0 . 04 5 1  c / w r t h ( c - h ) t he r m a l  r e s i s t a n c e C   c a s e  t o  h ea t s i n k c l a m p i ng  f o r c e 23   k n d oub l e  s i de - 0 . 004  c / w ( w i t h  m oun t i ng  c o m p o und ) s i ng l e  s i de - 0 . 008  c / w t v j v i r t ua l  j u n c t i on  t e m p e r a t u r e o n - s t a t e  ( c o nd u c t i n g ) - 135  c r e v e r s e  ( b l o c k i n g ) - 125  c t s t g s t o r age  t e m pe r a t u r e  r ange - 55 125  c f m c l a m p i ng  f o r c e 20 . 0 25 . 0 k n

 s e m i c ondu c t o r dcr 890 n 65 3 / 9 ww w . d y n exse m i . c o m d y n a m i c c h a r a c t e r i s t i c s s y m bo l p a r a m e t e r t es t  c ond i t i on s m i n . m ax . u n i t s i rr m /i dr m p ea k  r e v e r s e and o ff - s t a t e  c u r r en t a t  v rr m / v dr m ,  t c a s e   =  125  c - 200 m a d v / d t m a x .  li nea r  r a t e o f  r i s e  o f  o ff - s t a t e  v o l t age t o 67 %  v dr m ,  t j   =  125  c ,  ga t e  o p en - 1500 v /  s d i/ d t r a t e o f  r i s e  o f  on - s t a t e  c u rr e n t f r o m  6 7 %  v dr m   t o 2 x  i t ( av ) r epe t i t i v e 50 h z - 100 a /  s g a t e  s o u r c e  30 v ,  1 0  , n on -r epe t i t i v e - 200 a /  s t r   <  0 . 5  s ,  t j   =  125  c v t ( t o ) t h r e s ho l d  v o l t a g e C   lo w  l e v e l 100 a  t o  500 a  a t  t c a s e   =  125  c - 0 . 89 1 9 v t h r e s ho l d  v o l t a g e C  h i gh  l e v e l 500 a  t o  30 0 0 a  a t  t c a s e   =  125  c - 1 . 08 1 1 v r t o n - s t a t e  s l ope  r e s i s t a n c e C  l o w  l e v e l 100 a  t o  500 a  a t  t c a s e   =  125  c - 1 . 30 4 1 m  o n - s t a t e  s l ope  r e s i s t a n c e C  h i g h  l e v e l 500 a  t o  30 0 0 a  a t  t c a s e   =  125  c - 0 . 95 9 5 m  t gd d e l a y  t i m e v d   =  67 %  v dr m ,  g a t e  s ou r c e 3 0 v ,  10  t b d t b d  s t r   =  0 . 5  s ,  t j   =  25  c t q t u r n - o ff t i m e t j   =  125  c ,  v r   =  2 00 v ,  d i/ d t  =  1 a /  s , 1000 1600  s d v dr / d t  =  2 0 v /  s  li n ea r q s s t o r ed  c ha r ge i t   =  2 000 a ,  t j   =  125  c ,  d i/ d t  C 1 a /  s , v r pea k   =  6 0 %  v d r m ,  v r   =  40 %  v d r m 2400 4370  c i l la t c h i n g  c u r r en t t j   =  25  c ,  v d   =  5 v t b d t b d m a i h h o l d i n g  c u rr en t t j   =  25  c ,  r g - k   =   , i t m   =  5 00 a , i t   =  5 a t b d t b d m a

 s e m i c ondu c t o r dcr 890 n 65 4 / 9 ww w . d y n exse m i . c o m g a t e  t r igg e r c h a r a c t e r i s t i c s  a nd  r a t i n g s s y m bo l p a r a m e t e r t es t  c ond i t i on s m ax . u n i t s v g t g a t e  t r i g ge r  v o l t age v dr m   =  5 v ,  t c a s e   =  25  c 1 . 5 v v g d g a t e non - t r i g ge r  v o l t age a t  v dr m ,   t c a s e   =  125  c t b d v i g t g a t e  t r i g ge r  c u rr e n t v dr m   =  5 v ,  t c a s e   =  25  c 250 m a i g d g a t e non - t r i g ge r  c u rr e n t v dr m   =  5 v ,  t c a s e   =  25  c t b d m a cur ves 0 1000 2000 3000 0 . 5 1 . 5 2 . 5 3 . 5 i n s t an t aneou s  on - s t a t e  v o l t age  v t   - ( v ) instantaneous on-state current i t  -  (a)   25  c  m i n 25  c  m a x   125  c  m i n 125  c  m a x f i g . 2  m ax i m u m  &  m i n i m u m  o n - s t a t e  c h a r a c t e r i s t i cs v t m   e q u a t i o n w h e r e a  =  - 0 . 4 34 3 74 b  =  0 . 3 59 7 0 0 1 v t m   =  a  +  b l n  ( i t )  +  c .i t + d .  i t c  =  0 . 0 0 12 5 9 d  =  - 0 . 03 9 83 t he s e  v a l ue s  a r e  v a l i d  f o r  t j   =  125  c  f o r  i t   1 0 0 a  t o  3 0 0 0 a

 s e m i c ondu c t o r dcr 890 n 65 5 / 9 ww w . d y n exse m i . c o m 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 0 500 1000 1500 2000 2500 m ean on - s t a t e  c u rr en t, i t ( av )   - ( a ) mean power dissipation - (kw) 180  120  90  60  30  0 10 20 30 40 50 60 70 80 90 100 110 120 130 0 500 1000 1500 m ean on - s t a t e  c u rr en t,  i t ( av )   - ( a )  maximum case temperature, t  case  (  o c ) 180 120 90 60  30 f i g . 3  o n - s t a t e  p o w e r  d i ss i p a t i o n  C s i n e  w a v e f i g . 4  m ax i m u m  p e r m i s s i b l e  ca s e  t e m p e r a t u r e , doub l e s i d e c oo l e d  C s i n e  w a v e 0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 1 0 0 1 1 0 1 2 0 1 3 0 0 2 0 0 4 0 0 6 0 0 8 0 0 1 0 0 0 1 2 0 0 m ean on - s t a t e  c u rr e n t, i t ( a v )   - ( a )  maximum heatsink temperature, t  heatsink  - (  o c ) 1 8 0 1 2 0 9 0 6 0 3 0 0 1 2 3 4 5 6 7 8 9 10 11 12 0 1000 2000 3000 m ean on - s t a t e  c u rr en t, i t ( av )  - ( a ) mean power dissipation - (kw) d . c . 180 120 90 60 30 f i g . 5  m ax i m u m  p e r m i s s i b l e  h ea t s i n k  t e m p e r a t u r e , doub l e s i d e c oo l e d  C s i n e  w a v e f i g . 6  o n - s t a t e  p o w e r  d i ss i p a t i o n  C   r e c t a ng u l a r  w a v e

 s e m i c ondu c t o r dcr 890 n 65 6 / 9 ww w . d y n exse m i . c o m 0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 1 0 0 1 1 0 1 2 0 1 3 0 0 5 0 0 1 0 0 0 1 5 0 0 2 0 0 0 m e a n  o n - s t a t e  c u r r e n t, i t ( av )   -  ( a ) maximum permissible case temperature , t case  - (c) d . c . 1 8 0  1 2 0  9 0  6 0  3 0  0 10 20 30 40 50 60 70 80 90 100 110 120 130 0 500 1000 1500 2000 m ean on - s t a t e  c u rr en t, i t ( av ) - ( a ) maximum heatsik temperature t heatsink  - ( o c) d . c . 180  120  90  60  30  f i g . 7  m ax i m u m  p e r m i s s i b l e  ca s e  t e m p e r a t u r e , doub l e s i d e c oo l e d  C  r e c t a n g u l a r  w a v e f i g . 8  m ax i m u m  p e r m i s s i b l e  h ea t s i n k  t e m p e r a t u r e , doub l e s i d e c oo l e d  C  r e c t a n g u l a r  w a v e 0 5 10 15 20 25 30 35 40 45 50 0 . 001 0 . 01 0 . 1 1 10 100 t i m e  (  s  ) thermal impedance, z th(j-c)  ( c/kw ) d oub l e  s i de  c oo l ed c a t hode a node . 1 2 3 4 d oub l e  s i d e  c oo l e d r i   (  c / k w ) 1 . 2 8 49 4 . 9 8 8 5 . 5 6 14 8 . 3 8 56 t i   ( s ) 0 . 0 0 91 9 5 0 . 0 5 78 2 5 0 . 4 3 18 3 1 . 3 8 14 a n od e  s i de  c oo l e d r i   (  c / k w ) 1 . 4 9 37 5 . 1 2 68 6 . 8 4 98 2 4 . 2 93 5 t i   ( s ) 0 . 0 1 02 8 6 0 . 0 6 48 7 4 0 . 4 9 20 7 7 . 2 5 82 c a t hod e  s i d e  c oo l e d r i   (  c / k w ) 1 . 6 0 42 5 . 2 8 5 5 . 0 9 21 3 3 . 0 32 t i   ( s ) 0 . 0 1 08 6 1 0 . 0 6 93 3 2 0 . 4 6 43 1 2 6 . 6 7 1 z t h   =      [ r i   x  (  1 - e x p .  (t / t i ))] [ 1 ]  r t h ( j - c )   c ondu c t i o n t a b l e s s ho w  t he  i n c r e m e n t s  o f t he r m a l  r e s i s t an c e  r t h ( j - c )   w he n  t h e d e v i c e  ope r a t e s  a t  c o n du c t i on an g l e s  o t he r  t han d . c . d o u b l e  s i d e  c o o li n g a n o d e  s i d e  c o o li ng c a t h o d e  s i d e d  c o o li ng  z t h   ( z )  z t h   ( z )  z t h   ( z )   s i n e . r e c t.   s i n e . r e c t.   s i n e . r e c t. 1 8 0 2 . 2 5 1 . 5 3 1 8 0 2 . 23 1 . 52 1 8 0 2 . 2 2 1 . 5 2 1 2 0 2 . 6 0 2 . 1 9 1 2 0 2 . 57 2 . 16 1 2 0 2 . 5 6 2 . 1 5 9 0 2 . 9 8 2 . 5 5 9 0 2 . 94 2 . 52 9 0 2 . 9 2 2 . 5 1 6 0 3 . 3 2 2 . 9 4 6 0 3 . 27 2 . 90 6 0 3 . 2 5 2 . 8 8 3 0 3 . 5 9 3 . 3 7 3 0 3 . 53 3 . 32 3 0 3 . 5 0 3 . 2 9 1 5 3 . 7 1 3 . 6 0 1 5 3 . 65 3 . 53 1 5 3 . 6 2 3 . 5 1 f i g . 9  m ax i m u m  ( li m i t) t r a n s i e n t t h e r m a l i m p e d a n ce C   j u n c t i on  t o  ca s e  (  c / k w )

 s e m i c ondu c t o r dcr 890 n 65 7 / 9 ww w . d y n exse m i . c o m 0 5 10 15 1 10 100 n u m be r  o f  c y c l e s surge current, i tsm - (ka) c ond i t i on s : t c a s e  =  125  c v r   = 0 p u l s e  w i d t h  =  10 m s 0 10 20 30 40 1 10 100 p u l s e  w i d t h , t p   - ( m s ) surge current, i tsm  -  (ka) 0 0 . 4 0 . 8 1 . 2 1 . 6 2 2 . 4 2 . 8 3 . 2 i 2 t (ma 2 s) i 2 t i t s m c ond i t i on s : t c a s e =  125  c v r   =  0 ha l f - s i ne  w a v e f i g . 10  m u l t i - c y c l e s u r g e c u rr e n t f i g . 11  s i ng l e - c y c l e s u r g e c u rr e n t

 s e m i c ondu c t o r dcr 890 n 65 8 / 9 ww w . d y n exse m i . c o m p a c k a g e  d e t a i l s f o r  f u r t he r  pa c k age  i n f o r m a t i on ,  p l e a s e  c on t a c t  c u s t o m e r  s e r v i c e s .    a l l  d i m en s i on s  i n  m m ,  un l e ss s t a t e d o t he r w i s e . d o  n o t  s c a l e . h o l e  ? 3 . 60  x  2 . 00 e l e c t r o d es ) d ee p  ( i n  b o t h ? 73 . 0  m ax ? 47 . 0  n o m ? 47 . 0  n o m ? 1 . 5 g a t e a n o d e c a t h o d e 3 r d  a n g l e p r o j e c t i o n i f  i n d o u b t  ask d o  n o t  s c a l e 20   o f f s e t  ( n o m . ) t o  g a t e  t u be f o r  pa c ka g e  h e i g h t  s ee  t a b l e d e v i c e m a x i m u m  t h i c k ne ss  ( mm ) m i n i m u m  t h i c k ne ss  ( mm ) dcr 1 xxx n 22 34 . 465 33 . 915 dcr 1 xxx n 28 34 . 54 33 . 99 dcr xxx n 42 34 . 77 34 . 22 dcr xxx n 52 34 . 89 34 . 34 dcr 890 n 65 35 . 15 34 . 6 dcr 760 n 85 35 . 51 34 . 96 lead  l en g t h :  42 0 mm lead  t e r m i n a l  c o nn e c t o r :  m 4  r i ng p acka g e  ou t l i n e  t y p e c od e :  n f i g . 15  p ac k a g e  o u t li n e

 s e m i c ondu c t o r dcr 890 n 65 9 / 9 ww w . d y n exse m i . c o m p o w e r  a sse m b l y  c a p a b i l i t y t he  p o w e r  a ss e m b l y  g r o u p  w a s s e t  up  t o p r o v i de a   s u ppo r t  s e r v i c e  f o r  t h o s e  c u s t o m e r s  r eq u i r i ng  m o r e  t ha n  t he ba s i c s e m i c o nd u c t o r ,  an d  h a s  de v e l o p e d a  f l e x i b l e  r a nge o f  h e a t s i n k  an d  c l a m p i n g  s y s t e m s  i n  l i ne  w i t h ad v a n c e s  i n  de v i c e  v o l t ag e s and  c u rr e n t  c apa b il i t y  o f  ou r  s e m i c o n du c t o r s . w e  o f f e r  an e x t en s i v e  r a n ge  o f  a i r  an d  li q u i d  c o o l e d a s s e m b l i e s  c o v e r i ng  t he  f u ll  r an g e o f  c i r c u i t  d e s i g n s  i n  g ene r a l  u s e  t oda y . t he  a ss e m b l y  g r oup o ff e r s  h i gh qua l i t y  en g i n e e r i n g  s u ppo r t  d e d i c a t e d  t o  d e s i gn i ng  n e w  un i t s  t o  s a t i s f y  t h e  g r o w i ng  n ee d s  o f  ou r c u s t o m e r s . u s i ng  t he  l a t e s t  c a d  m e t h od s  ou r  t ea m  o f  de s i gn and ap p li c a t i o n s  en g i nee r s  a i m  t o p r o v i de  t he  p o w e r  a s s e m b l y  c o m p l e t e s o l u t i on  ( pa c s ) . h e a t s i nk s t he  p o w e r  a ss e m b l y  g r o u p h a s  i t s  o w n p r op r i e t a r y  r an g e o f  e x t r ude d  a l u m i n i u m  h e a t s i n ks  w h i c h ha v e  b een d e s i g n ed  t o o p t i m i s e t he pe r f o r m a n c e o f  d y ne x  s e m i c ond u c t o r s .   d a t a  w i t h  r e s p e c t  t o a i r  na t u r a l , f o r c ed  a i r  a nd  l i q u i d  c oo l i ng  ( w i t h  f l o w  r a t e s )  i s a v a il a b l e  o n  r e q ue s t. f o r  f u r t he r  i n f o r m a t i on  o n de v i c e  c l a m p s ,  h ea t s i n ks  and a s s e m b l i e s ,  p l e a s e  c o n t a c t  y ou r  n ea r e s t  s a l e s  r ep r e s en t a t i v e o r c u s t o m e r  s e r v i c e s . s t r e s s e s  abo v e  t ho s e  l i s t e d  i n  t h i s  d a t a  s h e e t  m a y  c a u s e pe r m an e n t  d a m ag e  t o  t h e  de v i c e .   i n e x t r e m e  c on d i t i on s ,  a s  w i t h a l l s e m i c o nd u c t o r s ,  t h i s  m a y  i n c l ude po t e n t i a ll y  ha z a r do u s  r up t u r e o f t h e p a c k age .    a pp r op r i a t e  s a f e t y  p r e c a u t i on s s h ou l d  a l w a y s  be f o ll o w ed . h tt p :// w w w . d y n e x s e m i . c o m e - m a il :  p o w e r _s o l u t i on s @ d y n exse m i. c o m h ea d q u a r t e r s  o p e r a t i o n s cu s t o m e r  se r v i c e d y n ex se m i c o nduc t o r  lt d t e l :  + 44 ( 0 ) 152 2  50 2 753  /  5 0 2 9 0 1 .  f a x :  + 44 ( 0 ) 1 522 50 0 020 d odd i n g t on  r oad ,  l i n c o l n l i n c o l n s h i r e ,  l n 6  3l f .  u n i t ed  k i ngd o m . sa l es  o ff i c es t e l :  + 44 ( 0 ) 152 2  50 0 500 b e n e l u x ,  i t a l y  &  s w i t z e r l a nd :  t e l :  + 33 ( 0 ) 1 64   66  4 2 1 7 .  f a x :  + 33 ( 0 ) 1  6 4 66   4 2 19 f a x :  + 44 ( 0 ) 15 2 2 5 0 0550 f r a n ce :   t e l :   ( 01 )  6 0 6 9  32 36 ,  ( 0 2 )  4 7  55 75   5 3 f a x :  ( 01 )  60 6 9  31 97 ,  ( 0 2 )  4 7  55 75   5 9 g e r m a n y ,  n o r t h e r n  e u r op e ,  s p a i n  &  r es t  o f  w o r l d : t e l :  + 44 ( 0 ) 152 2  50 2 753  /  5 0 2 9 0 1 .  f a x :  + 44 ( 0 ) 1 522 50 0 020 n o r t h  a m e r i ca :  t e l :  ( 440 )  2 59  2 06 0 .  f a x :  ( 440 )  2 59  2 059 . t e l :  ( 949 )  7 33  3 00 5 .  f a x :  ( 949 )  7 33  2 986 . t he s e o f f i c e s  a r e  s uppo r t ed b y  r e p r e s en t a t i v e s  an d  d i s t r i bu t o r s  i n  m an y c oun t r i e s w o r l d - w i de .    d y n e x  s e m i c o nd u c t o r  200 3  t e chn i c a l  d o c u m e n t a t i o n  C  n o t  f o r r esa l e .   p r o duc e d  i n un i t e d  k i n g d o m . t h i s  pu b l i c a t i o n  i s  i ss ued  t o p r o v i d e  i n f o r m a t i on  on l y  w h i c h  ( u n l e ss  a g r eed b y  t he  c o m pan y  i n  w r i t i ng )  m a y  no t  be u s ed ,  a pp l i ed o r  r e p r odu c e d  f o r  an y  p u r po s e no r  f o r m  pa r t  o f  an y  o r de r  o r c on t r a c t  n o r  t o be   r ega r d ed a s  a  r e p r e s en t a t i on  r e l a t i ng  t o  t he  p r odu c t s  o r  s e r v i c e s c on c e r ned .    n o  w a rr an t y  o r  gu a r an t e e e x p r e ss  o r  i m p l i ed  i s  m ade  r ega r d i ng  t he  c apa b il i t y ,  p e r f o r m an c e o r s u i t a b il i t y  o f  an y  p r odu c t  o r  s e r v i c e .    t he  c o m pan y  r e s e r v e s  t he  r i gh t t o a l t e r  w i t h ou t  p r i o r  no t i c e  t he  s p e c i f i c a t i on ,  d e s i gn  o r  p r i c e  o f  an y  p r o d u c t  o r  s e r v i c e .   i n f o r m a t i on  c o n c e r n i n g po s s i b l e m e t hod s  o f  u s e  i s  p r o v i de d  a s  a g u i de o n l y  a nd doe s  no t  c o n s t i t u t e  a n y  gu a r an t e e  t ha t  s u c h  m e t hod s  o f  u s e  w il l  be  s a t i s f a c t o r y  i n a  s pe c i f i c  p i e c e o f  e q u i p m en t.  it  i s  t he u s e r  s  r e s p on s i b il i t y  t o f u l l y  d e t e r m i ne  t h e  pe r f o r m an c e and  s u i t a b il i t y  o f  an y  e q u i p m en t  u s i ng  s u c h  i n f o r m a t i on and   t o en s u r e  t ha t  an y  pu b l i c a t i on o r  da t a u s ed  i s  up  t o da t e and  h a s  no t  been  s u pe r s e ded .    t he s e p r odu c t s  a r e  n o t  s u i t a b l e  f o r  u s e  i n an y  m ed i c a l  p r odu c t s  w ho s e  f a i l u r e  t o pe r f o r m m a y  r e s u l t  i n  s i g n i f i c a n t  i n j u r y  o r  d e a t h  t o  t he u s e r .   a l l  p r o d u c t s  and  m a t e r i a l s  a r e  s o l d a n d  s e r v i c e s  p r o v i d e d s ub j e c t t o  t he  c o m pan y  s c ond i t i on s  o f  s a l e ,  w h i c h a r e  a v a i l a b l e on   r e que s t. a l l  b r a n d na m e s  and p r o d u c t  na m e s  u s ed  i n  t h i s  p u b l i c a t i on  a r e  t r a de m a r ks ,  r e g i s t e r e d  t r a de m a r ks  o r  t r ade na m e s  o f t he i r r e s p e c t i v e o w ne r s .
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