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		  dm t h60 1 0 l k 3   doc u me n t   nu m b e r :   d s 3 7 3 5 5   r e v.   3   -   2   1   o f   6   w w w. d iode s . c om   november 2015   ? d i o d es inc o rpor a ted       new product     dm th6010lk3                                                                                                                6 0 v   1 7 5 c   n - c h a nn e l   e n h a n c e m e nt   m ode   m o s f e t     product  summary           description and applications     this   ne w   genera tion   m osf e t   i s   de sig ne d   to   m in i mi z e   t h e   on - s t a te  re si s t an ce  ( r d s (on) )  an d   y e t   main t a in s uper ior   s w itc h ing  per f o r m a n c e ,  m a king   it   id ea l   f o r  h igh  e ff i cie n cy   p o w e r  m anag e m e n t   app l i c a t io n s .     ?        p o w e r  m anagement  f unctions   ?        dc - d c  con v er t er s   ?        b a c kli gh t ing   features and benefits   ?   lo w   r d s (on)   C   en s ure s   o n   s t a te   l o ss e s   ar e   m in i mi z e d   ?     e x c e ll en t   q gd   x   r ds   (on )   p rodu ct   ( f o m )   ?   a d v an c e d t e c hno lo g y   f o r  d c / d c   c on v er t er s   ?   s m a ll   f o r m   f a ct o r   t he r m a l ly  e f fi c ie n t   pa c k ag e  enab l e s   h ig he r  den sity   en d  prod u c t s   ?   le a d - fr e e  f ini s h;  r o h s   c o mp li a nt  (n o t es 1 &  2 )   ?   ha logen  a nd   a n t imo n y   fr ee .    g r ee n   dev i c e   (n o t e  3 )   ?   qu a li f i e d   t o   a e c - q 10 1 s ta ndards  f or   h i gh   r e li a b i l i t y   ?   an  automotive - compliant  part  is  available  under  separate  datasheet ( dm th6010lk3 q )     mechanical data   ?   ca s e : t o252   ?   ca se  m a t er ial:   m o ld e d p l a st i c ,   D g r een   m o ldi n g  co m pound ;  u l fl a m m a b ility   c la s s i fi c a tion  r a t ing  94 v - 0   ?   m o i s t ur e s e n s i ti v it y :   le v e l   1  pe r   j - st d - 020   ?   te r mi na l   f inish   -   m a tte   tin   a nnea l e d  o v e r  coppe r  lead f ra m e ;  s o ld erab le  pe r  m il - st d - 202 ,   m e t ho d  20 8     ?   w e ig h t :   0 . 3 3  gr a ms   ( a ppro x i m a t e )                                                                                    to 252                             top view     pin o u t   top   view   e qu i va le n t   c i r c u it     ordering information   (note 4)     p a rt  n u mber   cas e   p acka gi n g   d m t h6010l k 3 - 13   to 25 2   2 ,5 00 /ta p e   &   ree l   no te s :   1 .   eu   d i re ct i ve   2 0 02 / 95 /ec   ( r o hs)   &   20 1 1 / 6 5 /eu   ( rohs   2 )   c o m p l i an t .   all   ap p lic ab l e   r o hs   e x e m p t i on s   a p p li e d .   2.   s e e   h t tp : / / ww w . d i o de s .c o m / q ua li t y /l e ad _ f r e e . h t m l   f o r   m o r e   i n f or ma ti o n   a bo u t   di o d e s   i n c o r p o r a t e d s   de f i n iti o n s   o f   h a l o g e n -   a n d   a n ti m o n y - f re e ,   "g r e e n "   a n d   l e a d - f r ee .   3.   ha l o g e n -   a n d   a n ti m o n y - f re e   "g r e e n    p r od u cts   ar e   d e fi n e d   a s   t ho s e   which   c on t a in   < 9 0 0pp m   b r o m in e ,   < 9 0 0 p p m   c h l or i n e   ( < 1 5 0 0 pp m   t o t a l   b r   +   c l )   a n d     < 1 0 0 0 p p m   an ti mon y   c o m p o u n d s.   4.   f o r   p a c k ag i n g   d e t a il s ,   g o   t o   o u r   we b s i te   a t   h t tp : / / ww w . d i o de s . c o m / p r o du c t s / pa c k a g e s. h t ml .       marking information        to 252                  = m anu f a c t ure rs   m ar king   h6010 l   = p rodu c t   t y p e  m ar king   cod e  y y w w =  da te   cod e  m ar king   yy   =  l a st   two  d igit s   o f   y ea r  (e x :   1 4 =  2 014 )   w w =   w e e k   cod e  (0 1   to  53 )   b v d s s   r ds(on)   m ax   i d     m a x   t c   =  +25 c   60v   8 m ?     gs   =   10 v   7 0a   12 m ?     gs   =   4 . 5 v   50a   h6010l      green  yyww 10h040s

 dm t h60 1 0 l k 3   doc u me n t   nu m b e r :   d s 3 7 3 5 5   r e v.   3   -   2   2   o f   6   w w w. d iode s . c om   november 2015   ? d i o d es inc o rpor a ted         dm th6010lk3       new product               maximum ratings   (@ t a   = +25c, unless otherwise specified.)       c ha racte ri st ic   s y mbol   v a lue   u ni t   dra in - s our ce v o l t ag e   v d s s   60   v   g a te - s our ce   v o l t ag e   v g s s    20   v   continuous drain current (note  5 )   t a   =  +25 c    t a   =  +70 c     i d   14 .8   11 .9   a   continuous drain current (note  6 )   t c   =  +25 c    t c   =  + 10 0 c     i d   70   50   a   m a x i m u m   con tin uou s   b od y   d io d e   f or w ar d   curren t   (no te  6 )   i s   60   a   p u l s e d   dra in  curren t   (10  s   p u l s e ,   d u ty   c y cle =  1 % )   i dm   13 0   a   a v a la n c h e  curren t ,   l = 0 . 1 mh   i a s   20   a   a v a la n c h e   e nergy ,   l = 0 . 1 mh   e a s   20   mj         thermal characteristics  (@ t a   = +25c, unless otherwise specified.)     c ha racte ri st ic          s y mbol       v a lue   u ni t   total   p o w e r  d i s sip a tion  (no te   5 )   p d   3.1   w   th e r m a l   re s i s t an c e ,   j un c tion   to   a m b i e n t   (no te   5 )   r ja   47   c / w   total   p o w e r  d i s sip a tion  (no te   6 )   p d   60   w   th e r m a l   re s i s t an c e ,   j un c tion   to   c a se  (no te   6)   r jc      2.5   c / w   o pera ting  an d  s t orag e t e m per a t ur e  rang e         t j,  t s tg       - 5 5 to +1 75   c       electrical characteristics   (@ t a   = +25c, unless otherwise specified.)     c ha racte ri st ic       s y mbol   m i n   t y p   m a x   u nit   t es t  c ond i t ion   off   c h a r a c t e r is t i c s   (n o t e  7 )   dra in - s our ce b re a k do w n v o lt ag e      bv d s s   60         v   v gs   =  0 v,   i d   =  1 ma   ze r o g a te   v o lt ag e   dra in  curren t      i d s s         1   a   v d s   =  48 v ,   v gs   =   0 v   g a te - s our ce  le a k ag e      i g s s          100   n a   v gs   =    20 v ,   v d s   =  0 v   on   c h a r a c t e r is t i c s   (n o t e   7 )   g a te th r e s ho ld v o lt ag e     v g s (th)   1      3   v   v d s   =   v g s ,   i d   =   250  a     st a t ic  dra in - s our ce   o n - re s i st a n c e        r ds (on)      5.3   8     m ?   v gs   =  1 0 v,   i d   =  20 a      8.3   12   v gs   =  4 . 5 v ,   i d   =  2 0 a   d io d e fo r w ar d v o lt ag e     v sd      0 .9   1 .2   v   v gs   =  0 v,   i s   =   20 a   d y n a m ic  c h a r a c t e r is t i c s   (n o t e   8 )   i npu t   capa c it a n ce     c i ss      2090        pf     v d s   =  30 v ,   v gs   =   0 v ,   f   = 1 m h z   o u t pu t   cap a cit a n ce     c oss      746      re v er se t ran sf e r  cap a cit a n ce     c rss      38 .5      g a te   re s i s t an ce   r g      0 . 5 9      ?   v d s   =  0 v,   v gs   =   0 v ,   f   =   1 m h z   total   g a te  charg e   ( v gs   =  4 . 5 v)   q g      19 .3          nc       v d s   =  30 v ,   i d   =   20 a   total   g a te  charg e   ( v gs   =  10 v)   q g      41 .3      g a te - s our ce  charg e      q gs      6      g a te - dra in  charg e      q gd      8 .8      tu r n - on  de lay   t i m e     t d( on )      5 .7          ns     v d d   =  3 0 v,   v gs   = 10 v ,    i d   =  2 0 a,   r g   =   3    tu r n - on  r i s e   t i m e     t r      4 .3      tu r n - off   de lay   t i m e     t d( off )      23 .4      tu r n - off   fall   t i m e     t f      9 .7      b od y   d io d e   re v er se  re c o v er y   t i m e     t rr      35 .4      n s     i f   =   20 a ,   d i / d t   =   100 a /  s   b od y   d io d e   re v er se  re c o v er y   c h arg e     q rr      38 .2      n c        no te s :   5 .   d e vice   mo u n t e d   o n   f r - 4   s u b st r a t e   pc   b o ar d ,   2o z   c o p p e r ,   w i t h   1 i n ch   s q ua r e   c o p p e r   p la t e .   6.   d e vice   mo u n t e d   o n   i n f i n ite   h e a t   s i n k   an d   m ea s u r e d   b y   t h e r m a l   c o up l e   a t t a c he d   o n   b o t to m   h ea t   s i n k   o f   p a c k ag e .   7.   s h or t   d u ra t i o n   pu l se   t e st   u s e d   t o   m i n i m i z e   s e l f - h e a ti n g   e f f e ct.   8.   g u a ra n t e e d   b y   d e si g n .   n o t   s ub j e ct   t o   p ro d u ct   t e st i n g .    

 dm t h60 1 0 l k 3   doc u me n t   nu m b e r :   d s 3 7 3 5 5   r e v.   3   -   2   3   o f   6   w w w. d iode s . c om   november 2015   ? d i o d es inc o rpor a ted         dm th6010lk3       new product                                                                                                                                                                 0.0  5.0  10.0  15.0  20.0  25.0  30.0  0 1 2 3 4 5 i d , drain current (a) v ds , drain - source voltage (v) figure 1. typical output characteristic v gs =2.2v v gs =2.5v v gs =3.0v v gs =3.5v v gs =4.0v v gs =4.5v v gs =10v 0.004 0.005 0.006 0.007 0.008 0.009 0.01 0 2 4 6 8 10 12 14 16 18 20 r ds(on) , drain - source on - resistance ( ?   d , drain - source current (a)  figure 3. typical on - resistance  vs. drain current and  gate voltage  v gs =4.5v v gs =10v 0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 0 5 10 15 20 25 30 r ds(on) ,  drain - source on - resistance ( ?   d , drain current (a) figure 4. typical on - resistance  vs. drain current and  temperature v gs = 4.5v - 55  25  85  175  150  125  0.4 0.8 1.2 1.6 2 - 50 - 25 0 25 50 75 100 125 150 175 r ds(on) , drain - source on - resistance  (normalized) t j , junction temperature ( ( ) figure 5. on - resistance variation with temperature v gs =5v, i d =5a v gs =10v, i d =10a 0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 - 50 - 25 0 25 50 75 100 125 150 175 r ds(on) , drain - source on - resistance  ( ?   j , junction temperature (       gs =5v, i d =5a v gs =10v, i d =10a 0 5 10 15 20 25 30 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 i d , drain current (a) v gs , gate - source voltage (v) figure 2. typical transfer characteristic v ds = 5v - 55  25  85  125  175  150 

 dm t h60 1 0 l k 3   doc u me n t   nu m b e r :   d s 3 7 3 5 5   r e v.   3   -   2   4   o f   6   w w w. d iode s . c om   november 2015   ? d i o d es inc o rpor a ted         dm th6010lk3       new product                                                                                                                                                                               0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 - 50 - 25 0 25 50 75 100 125 150 175 v gs(th), gate threshold voltage (v) t j , junction temperature (  ) figure 7. gate threshold variation vs. junction   temperature i d =250  a i d =1ma 0 5 10 15 20 25 30 0 0.3 0.6 0.9 1.2 1.5 i s , source current (a) v sd , source - drain voltage (v) figure 8. diode forward voltage vs. current v gs =0v, t j = - 55  v gs =0v, t j =25  v gs =0v, t j =85  v gs =0v, t j =175  v gs =0v, t j =150  v gs =0v, t j =125  0.01 0.1 1 10 100 1000 0.1 1 10 100 i d , drain current (a) v ds , drain - source voltage (v) f igure 11.  soa, safe operation area t j(max) =175  t c =25  single pulse dut on infinite heatsink v gs =10v r ds(on) limited p w =1s  p w =100ms  p w =10ms  p w =1ms  p w =100  s  p w =10  s  p w =1  s  1  10  100  1000  10000  0 10 20 30 40 c t , junction capacitance (pf) v ds , drain - source voltage (v) figure 9. typical junction capacitance f=1mhz c iss c oss c rss 0 1 2 3 4 5 6 7 8 9 10 0 5 10 15 20 25 30 35 40 45 v gs  (v) q g , total gate charge  (nc) figure 10. gate charge v ds =30v, i d =20a

 dm t h60 1 0 l k 3   doc u me n t   nu m b e r :   d s 3 7 3 5 5   r e v.   3   -   2   5   o f   6   w w w. d iode s . c om   november 2015   ? d i o d es inc o rpor a ted         dm th6010lk3       new product                                                                  package outline dimensions         please see ap02002 at http://www.diodes.com/datasheets/ap02002.pdf for   the   latest version.           to252   (dpak)   dim   min   max   typ   a   2.19   2.39   2.29   a1   0.00   0.13   0.08   a2   0.97   1.17   1.07   b   0. 64   0. 88   0. 7 83   b2   0. 7 6   1.14   0. 95   b3   5.21   5.46   5.3 3   c   0.45   0.58   0.531   d   6.00   6.20   6.10   d1   5.21   -   -   e   -   -   2.286   e   6.45   6.70   6.58   e1   4.32   -   -   h   9.40   10.41   9.91   l   1.40   1.78   1.59   l3   0.88   1.27   1.08   l4   0.64   1.02   0.83   a   0   10   -   all dimensions in mm             0.001 0.01 0.1 1 1e - 06 1e - 05 0.0001 0.001 0.01 0.1 1 10 r(t), transient thermal resistance t1, pulse duration time (sec) figure 12. transient thermal resistance d=single pulse d=0.005 d=0.01 d=0.02 d=0.05 d=0.1 d=0.3 d=0.5 d=0.9 d=0.7 r  jc (t) = r(t) * r  jc r  jac = 2.48  /w duty cycle, d = t1 / t2  b3 e l3 d l4 b2(2x) b(3x) e c a 7  1 h seating plane a1 gauge plane a 0.508 l 2.74ref d1 a2 e1

 dm t h60 1 0 l k 3   doc u me n t   nu m b e r :   d s 3 7 3 5 5   r e v.   3   -   2   6   o f   6   w w w. d iode s . c om   november 2015   ? d i o d es inc o rpor a ted         dm th6010lk3       new product               suggested pad layout         please see ap02001 at http://www.diodes.com/datasheets/ap02001.pdf for the latest version.       dimensions   value (in mm)   c   4.572   x   1.0 60   x1   5.632   y   2.6 0 0   y1   5.700   y 2   10.700       important notice     diodes  incorporated  makes  no  warranty  of  any  kind,  express  or  implied,  with  regards  to  this  document,  including,  but  not  limited  to,  the  implied  warranties  of  merchantability  and  fitness  for  a  particular  purpose  (and their equivalents under the laws of a ny jurisdiction).       diodes incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvements, corrections or  other changes without  further notice to this document and any product described herein. diodes incorporated do es not assume any liability arising out of the application or  use of this document or any product described herein; neither does diodes incorporated convey any license under its patent or   trademark rights, nor  the rights of others.  any customer or user of   this document or products described herein in such applications shall assume all risks of such use and  will agree to hold diodes incorporated and all the companies whose products are represented on diodes incorporated website, h armless against all  damages .       diodes incorporated does not warrant or accept any liability whatsoever in respect of any products purchased through unauthor ized sales channel.   should  customers  purchase  or  use  diodes incorporated  products for  any  unintended  or  unauthorized  applicati on,  customers shall  indemnify  and  hold  diodes  incorporated  and  its  representatives  harmless  against  all  claims,  damages,  expenses,  and  attorney  fees  arising  ou t  of,  directly  or  indirectly, any claim of personal injury or death associated with such unintend ed or unauthorized application.     products described herein may be covered by one or more united states, international or foreign patents pending.  product nam es and markings  noted herein may also be covered by one or more united states, international or  foreign trademarks.     this document is written in english but may be translated into multiple languages for reference.  only the english version of   this document is the final  and determinative format released by diodes incorporated.     life support     diodes in corporated  products  are  specifically  not  authorized  for  use  as critical  components  in  life  support  devices  or systems  without   the  express  written approval of the chief executive officer of diodes incorporated. as used herein:     a.   life support devices or  systems are devices or systems which:       1. are intended to implant into the body, or     2.  support  or  sustain  life  and  whose  failure  to  perform  when  properly  used  in  accordance  with  instructions  for  use  provided  i n  the              labeling can be reasonably  expected to result in significant injury to the user.     b.   a critical component is any component in a life support device or system whose failure to perform can be reasonably expe cted to cause the                  failure of the life support device or to affect it s safety or effectiveness.     customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support d evices or systems, and  acknowledge and agree that they are solely responsible for all legal, regulatory   and safety - related requirements concerning their products and any  use  of  diodes  incorporated  products  in  such  safety - critical,  life  support  devices  or  systems,  notwithstanding  any  devices -   or  systems - related  information  or  support  that  may  be  provided  by  diodes  incorporated.    further,  customers  must  fully  indemnify  diodes  incorporated  and  its  representatives against any damages arising out of the use of diodes incorporated products in such safety - critical, life support devices or systems.     copyright ? 2015 , diodes incorporated     www.diodes.com    x1 x y2 y1 y c
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