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		  Datasheet File OCR Text:


		  november 7�13 ?2 011  fairchil d s e micond uctor  cor pora t io n fdmc767 8   rev.  c2 www.fairchildsemi.com 1 FDMC7678 n-channel power trench ?   mosfet FDMC7678                                                  n-channel power trench ?     mosfet   30 v, 19.5 a, 5.3 m  features ? max r ds(on)  = 5.3 m   at v gs  = 10 v, i d  = 17.5 a ? max r ds(on)  = 6.8 m   at v gs  = 4.5 v, i d  = 15.0 a ? high performance technology  for extremely low r ds(on) ? termination is lead-free and rohs compliant general description this  n-channel  mosfet  is produced using fairchild  semiconductor?s advanced power  trench ?  process that has  been especially tailored to mini mize the on-state resistance.  this  device is well suited for power management and load switching  applications common in notebook computers and portable  battery packs. application ? dc - dc buck converters ? notebook battery power management ? load switch in notebook g s s s d d d d 5 6 7 8 3 2 1 4 1 2 3 4 5 dd d d g s s s bottom to p mlp 3.3x 3.3 6 7 8 pin 1 mosfet maximum ratings    t a  = 25 c  unless other wise note d   thermal characteristics package marking and ordering information symb ol param e ter r atin gs un it s v ds drain to sour ce  v olt age 30 v v gs g a t e   t o  s o u r c e  v o l t a g e                                                                                                                ( n o t e  3 )  2 0 v i d drain cur r ent      -continuous (packam limited)      t c  = 25 c     19 .5 a drain cur r ent      -continuous (silicon limited)         t c  = 25 c   63                                           -c ontinuous                                                       t a  =  25 c                    ( n ote 1a) 17 .5                            -pulse d 70 e as s i n g l e  p u l s e  av a l a n c h e  e n e r g y                                                                   ( n o t e  4 ) 5 4 m j p d power d i ssip ation                                                      t c  = 25 c               31 w p o w e r  d i s s i p a t i o n                                                                  t a  =  2 5   c                 ( n o t e  1 a ) 2 . 3 t j , t stg ope r ating and s t orage  junction t emperatur e range -5 5 to +150 c r  jc thermal r esist ance, jun c tion to ca se                                                     4.0 c/w r  ja 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                                                                      ( n o t e   1 a ) 5 3 device  marking d e vice p acka ge reel size t ape wid t h q uan t it y f d mc7678 f d mc767 8 m lp 3.3x3 . 3 13  ? ? 12 mm 3000 un it s  http://

 www.fairchildsemi.com 2 ?2 011  fairchil d s e micond uctor  cor pora t io n fdmc767 8   rev.  c2 FDMC7678 n-channel power trench ?   mosfet electrical characteristics  t j  = 25  c unless ot herwise noted of f ch ara c t e rist ic s on chara c t e rist ics  dy namic char act erist i cs sw it ch i n g  c h ara c t e ris t i c s   dr ain-sou r ce  diode  cha r ac ter i s t ics sy mb o l pa ra me t e r t e s t  co nd i t i o ns mi n t y p ma x u ni t s bv ds s drain to sour ce br eakd o wn v o lt a g e i d  = 250    a, v gs  = 0 v 3 0     v  bv dss      t j b r eakdown v o lt age t e mperatur e coef ficie n t i d  = 250    a, r eferenced to  25 c   21   mv/c i dss zero  gate  v o lt age d r ain curr ent v ds  = 24 v, v gs  = 0 v 1  a i gss gate t o  source leakage cur r ent,  forw ard v gs  = 20 v, v ds  = 0 v     1 0 0 n a v gs( t h) gate t o  source thr e shold v o lt age v gs  = v ds ,  i d  = 250   a 1 .2 1.5 3 .0 v   v gs(th)      t j gate t o  source thr e shold v o lt age t emper ature  coef ficient i d  = 250   a, refe renced to 25  c    - 5 mv/c r ds( on) s t atic drain to sour ce on re sist ance v gs  = 10 v ,   i d  = 17.5 a      4.2 5 .3 m  v gs  = 4.5 v ,   i d  = 15.0 a    5.1 6 .8 v gs  = 10 v ,   i d  = 17.5 a  t j  = 125 c 5.7 7 .2 g fs forw ard t r ansconduct ance v dd  = 5 v ,    i d  =  1 7 .5 a 9 0 s c iss input cap a cit ance v ds  =  1 5  v, v gs  = 0  v f = 1mhz  1810 2410 pf c oss outpu t  cap acit ance   620 820 pf c rs s reve rse t r ansfe r cap a cit ance   75 1 1 0 p f r g gate r e sist ance 0.7 2 .5  t d( o n) t u rn -o n del a y t i me v dd  = 15 v ,  i d  = 17.5 a v gs  = 10  v, r gen  =  6     10 19 ns t r rise t i me  41 0 n s t d( o f f) t u rn -of f d e lay t i me   26 41 ns t f fal l  t i me  31 0 n s q g( t o t ) t o t a l gate cha r ge  v gs  = 0 v to 1 0  v v dd  = 1 5  v i d  = 17.5 a  28 39 nc t o t a l gate cha r ge  v gs  = 0 v to 4 . 5 v 1 4 1 9 n c q gs gate t o source char ge 4.4 nc q gd gate t o  drain ?miller ? cha r ge   3.9 n c v sd s o urce to dr ain d i ode  forw ard v o lt age v gs  = 0  v ,   i s  = 1. 9 a                (n ote 2 )     0.7 1 .2 v v gs  = 0  v, i s  =   17.5 a          ( n ote 2 ) 0.8 1 .2 t rr reve rse recover y  t i me i f  = 17.5 a, d i /dt = 100  a/  s  3 0 49 ns q rr reve rse recover y  charge   1 3 23 nc notes : 1.  r  ja   i s d et er m i n ed  w i t h  th e  dev ice  m o unt ed  on  a  1  i n 2  pa d 2 oz cop p e r  pa d on   a   1 . 5 x  1 . 5 i n .   b oar d   o f   fr - 4  m a te ri a l .   r  jc   i s gu ar an tee d  by de sig n  w h i l e  r  ca   is de term in ed   b y       th e u ser's b oar d  de sig n . 2 .  pu l se te st: p u l se  wi dt h <  3 00   s,  d u ty cycle  <   2.0  %. 3 . as  an  n-ch  de vice,  the  ne ga tive v gs    r a ting  is fo r   l o w  d u ty cycle  pu lse o ccuren ce o n ly.  n o  con t inu o u s rating  is implied .   4.  e as  of 54 mj is bas ed on star ti ng   t j  = 25   o c, l =   0 . 3 mh ,  i as  =  19  a, v dd   = 27 v,  v gs   = 1 0  v .   a. 53 c/w when mounted on       a  1  i n 2  p a d  o f   2  o z    c o p p e r                b.1 2 5  c/w  when  m o u n te d o n   a mi nim u m   p a d  of   2 o z   c o pp er   

 www.fairchildsemi.com 3 ?2 011  fairchil d s e micond uctor  cor pora t io n fdmc767 8   rev.  c2 FDMC7678 n-channel power trench ?   mosfet typical characteristics  t j  = 25c unless otherwise noted fig u re  1 .     0.0 0.5 1.0 1.5 2.0 0 10 20 30 40 50 60 70 v gs  =    3 v v gs  = 3.5 v v gs  =    4. 5  v     pulse duration = 80   s duty cycle = 0.5% max v gs  = 6 v v gs  =    10  v i d , d rain  cur ren t  (a ) v ds ,  d ra i n t o  s o ur ce vol t a g e  ( v ) on region characteristics figure 2.   0 10203040506070 0 1 2 3 4 v gs  = 3 v v gs  =  6  v     pulse duration = 80   s du t y   cy c l e  = 0 . 5 %  m a x normalized drain to source on-resistance i d ,  d ra i n cu rr e nt  ( a ) v gs  = 3.5 v v gs  = 4.5 v v gs   =    10  v n o r m a l i z e d  o n - r e s i s t a n c e                                             vs drain current and gate voltage f i g u r e  3 .    n o r m a l i z e d    o n    r e s i s t a n c e                                                       -75 -50 -25 0 25 50 75 100 125 150 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5     i d  =  17 . 5  a v gs  =   10 v   normalized  drain to source on-resistance t j ,  j unc t i o n  t e m p e ra t ure   ( o c ) vs junction temperature figure 4.   24681 0 2 4 6 8 10 12 t j  = 125  o c i d  = 17.5 a t j  = 2 5  o c v gs ,  g a t e t o   so u r c e vo l t a g e  (v) r ds(on) ,   drain to  source on-resistance  ( m  ) pulse duration = 80   s duty cycle = 0.5% max   o n - r e s i s t a n c e   v s    g a t e  t o                                         source voltage figure 5.  transfer characteristics 1.0 1 .5 2.0 2 .5 3.0 3 .5 0 10 20 30 40 50 60 70 t j  = 150  o c v ds  = 5   v     pulse duration = 80   s duty cycle = 0.5% max t j  = -55  o c t j  = 25  o c i d , drain current (a) v gs , g a t e  t o  s o u r c e  v o l t a g e  (v ) fi gu re  6.       0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 1 0. 1 1 10 10 0   t j  = -55  o c t j  = 25  o c t j  = 15 0  o c   v gs  = 0  v i s , reverse drain current (a) v sd ,  body  di ode   forwa r d  vo lt a ge  ( v ) s o u r c e   t o   d r a i n    d i o d e                                         forward voltage vs source current 

 www.fairchildsemi.com 4 ?2 011  fairchil d s e micond uctor  cor pora t io n fdmc767 8   rev.  c2 FDMC7678 n-channel power trench ?   mosfet fi gu re  7.     0 5 10 15 20 25 30 0 2 4 6 8 10 i d  =  17. 5  a     v dd  = 20 v v dd  = 10  v v gs , gate to source voltage (v) q g ,  ga t e  cha rge  ( nc) v dd  = 15 v gate charge characteristics figure 8.   0.1 1 10 30 30 10 0 10 00 30 00     f =  1 m h z v gs  = 0  v capacitance (pf) v ds ,  dr a i n  t o  s o ur ce  volt a g e  ( v ) c rss c oss c iss c a p a c i t a n c e  v s  d r a i n                                                                to source voltage fi gu re  9.     0.001 0.01 0.1 1 10 100 1 10 30 t j  = 100  o c     t j  = 25  o c t j  = 125  o c t av ,  t i m e  i n  av al an c h e  ( m s ) i as , avalanche current (a) u n c l a m p e d   i n d u c t i v e                                                                                             switching capability figure 10.   25 50 75 100 125 150 0 10 20 30 40 50 60 70 limited by package v gs  = 4.5 v r  jc  = 4.0  o c/w v gs   =  10 v i d ,  drain current (a) t c , c a s e t em per a t u r e   ( o c ) m a x i m u m  c o n t i n u o u s   d r a i n                                current  vs case temperature f i g u r e   1 1 .    f o r w a r d  b i a s  s a f e                                        op era t in g are a   0 . 01 0 . 1 1 10 100200 0. 0 1 0.1 1 10 10 0 100   s 10 ms 10 s 100 ms dc 1 s 1 m s     i d , drain current (a) v ds ,  dr a i n t o  s o u rc e   v o l t a g e  ( v ) t h i s  a r e a  is   limited by r ds(on) si n g l e pu ls e t j   = m a x  r a t e d r  ja   = 1 2 5  o c/ w t a   = 25  o c figure 12.   10 -4 10 -3 10 -2 10 -1 11 0 10 0 1000 0. 5 1 10 10 0 10 00 20 00 si n g le  pu ls e r  ja   =  12 5  o c/ w t a   = 2 5   o c     p ( pk ) ,  peak transient power (w) t ,  p ul se  w i dt h ( s e c )  s i n g l e   p u l s e  m a x i m u m                                       power  dissipation typical characteristics  t j  = 25c unless otherwise noted

 www.fairchildsemi.com 5 ?2 011  fairchil d s e micond uctor  cor pora t io n fdmc767 8   rev.  c2 FDMC7678 n-channel power trencm�?   mosfet figure 13.  junction-to-ambient transient thermal response curve 10 -4 10 -3 10 -2 10 -1 11 0 100 1000 0 . 000 5 0.00 1 0.0 1 0. 1 1 2 d =  0. 5         0 .2         0 .1         0 .0 5         0 .0 2         0 .0 1 si ngl e pul se r  ja  = 1 25  o c/ w dut y cy c l e - de sce n di ng  order normalized thermal  impedance,   z  ja t ,  r e ct a ngu l a r  p uls e   dur a t i o n ( s e c ) p dm t 1 t 2 notes : duty  f act o r : d = t 1 /t 2 peak t j  = p dm  x z  ja  x r  ja  + t a typical characteristics  t j  = 25c unless otherwise noted

 www.fairchildsemi.com 6 ?2 011  fairchil d s e micond uctor  cor pora t io n fdmc767 8   rev.  c2 FDMC7678 n-channel power trench ?   mosfet dime nsio nal ou tlin e and pad layout b top view 0.10 c 0.10 c 2x 2x pin1 ident a ? ? keep out area (3.40) 2.37 0.45(4x) (1.70) 2.15 (0.65) 0.42(8x) 0.70(4x) 0.65 1.95 (0.40) 4 1 8 5 notes: a.except as noted, package conforms to jedec registration mo-240 variation ba.. b.dimensions are in millimeters. c.dimensions and tolerances per asme y14.5m,1994. d.seating plane is defined by terminal tips only e.body dimensions do not include mold flash protrusions nor gateburrs.  f.flange dimensions include interterminal flash or protrusion. interterminal flash or protrusion shall not exceed 0.25mm per side. g.it is recommended to have no traces or via within the keep out area. h.drawing filename: mkt-mlp08trev3. i.general radii for all corners shall be 0.20mm max. j.fairchild semiconductor. 0.10 c a b 0.05 c bottom view 0.08 c 0.05 0.00 side view seating plane 0.10 c (0.20) 8 5 1.95 0.65 0.32 + 0.05 4 1 (8x) 2.27 + 0.05 0.45 + 0.05 (4x) (1.20) 0.45 + 0.05 (3x) 2.05 + 0.05 (0.40) ?0$; c 0.8max recommended land pattern a a                                                                                              

 FDMC7678 n-channel power trench ?   mosfet ? 2011 fair ch ild semicon ducto r corpor at ion                                          7                                                          www.fa irchildsemi.com fdmc767 8   rev.   c2 trademarks th e f o llowin g includ es regi st ere d  an d unr egist ered  tra demar ks an d  service mar k s,  owne d by fairchi l d se miconduct o r a nd/ or it s gl o bal sub s id iarie s ,  an d is not   i nte nded   t o be an exhau st ive list of  all su ch   t r ad emarks.  *t rade marks of  syst em gen eral   corp orat ion ,  used und er license by f a irchild se mico nduct o r. di sclai m er fairch i l d semico nduc to r  reserves the  right to  make ch ang es w i th o u t further  notice to  any pr od ucts her e i n  to  impro v e  reliabi li ty, f u ncti o n, or design .  fai r child   d o es n o t assume an y liabilit y arising ou t  of  th e  application  or  u se of  any  prod uct or c i r cuit   descr i bed  herein; n e i t her  does it   convey an y license  und er its pate n t   righ t s , s�o r  t h e right s   of others.  t h ese  specif ication s  do n o t expan d  t h e  t e r m s of   fai r c h ild?s w o r l dw i d e terms an d c o n d it ion s ,   specif ically  t h e  w a rranty  t h er ei n ,  wh i c h covers  these produc t s . life suppo r t  po li cy fa irchild?s p r oduct s  are  not authorized fo r use  as  critical com p onents  in l i fe  s u pport   d e vices or sys tems without the  e xpre ss written ap prova l  of  fa i rchil d  s e micondu ctor   corp oration. a s  used  he re  in: 1.   life support  devic e s  or  syst em s ar e devices or syst ems   which,  (a)  ar e  in ten ded f o r su rgical impla n t   in to t he body or (b)   supp ort   o r   sust ain lif e,   an d ( c )  who s e  f a ilu re  to  per fo rm whe n   prope rly u s e d  i n  a c cor dance  wit h  in st ruct ions fo r  u s e   pr ovided in t he labe ling,  ca n  b e   r easona bly  expe ct ed t o  result   i n   a   sign ifi c a n t inju ry  o f  th e user. 2. a  crit ica l  compon ent  in a n y co mpone nt  of  a lif e supp ort ,   device,  or  syst em whos e failure  t o   perf orm can  be r easonably ex pect ed to  cause  t he   f ailur e  o f  th e  li fe suppo rt device or syst em, or t o  a f f ect it s saf ety or  ef fectiv eness. p r oduct s t atus  defin i tions de fi nition of terms accu p o w e r ? ax - c ap ? * b itsic? b u ild  it  n o w? co repl us? co repower? crossv olt ? ctl? cu rren t  transf e r logi c? de uxpe ed ?&u al cool? e cospa rk ? e f f i cent max? e sbc? fa irchild ? fa irchild se mico nduct o r ? fa ct  qu iet  s e ries? fact ? fast ? fa st vcore? fe t b ench? fps? f-pfs? frf e t ? glo bal powe r  re so urce sm gre enb ridge ? gre en fps? gre en fps?   e - ser i es ? g max ? gt o? inte llimax ? isop lanar? marking  small sp eakers sou nd lou der  and  b e tt er? mega buck? microcouple r? microfe t ? microp ak? microp ak2? mille rdrive? mot i onma x ? mws a ver ? op tohit? op to log i c ? op to pla n ar ? p o wertre nch ? po w e r xs ? p r ogr ammable  a c t i ve  droop ? qfe t ? qs ? qu ie t s e r i e s? ra pidcon fig u re? s a ving  our  wor l d,  1mw/ w/ kw at   a t i me? s i gna lwise? s m art m ax? sm a r t st ar t? s olut i on s for your   s ucce s s? sp m ? s t ealth? s uper f e t ? s uper sot?-3 s uper sot?-6 s uper sot?-8 s upre m os ? sy nc fet ? sync-lock? ?* tinyboost ? tinybuck ? tinycalc? tinylogi c ? ti nyopto ? tinypower ? tinypwm? tinywire? trans ic? trifault  d e te ct ? tr ue cu rre n t ? *  serde s ? uhc ? ult r a  frfet? unifet? vcx? visual max? volt age plus? xs? ? ? datasheet identifica ti on produ c t  s t a t us defini tion a d va n ce  in f o r m a tio n fo r m a tive  /  in   des i gn d a t a shee t cont a i ns  t he de sig n  spe c i f icat io n s  f o r prod uct develo p ment .   s p e c i f icat ion s   m a y chan ge in any m a nner   wit hou t not ice. prel iminary f irst  p r odu ct ion d a t a shee t cont a i ns  p r elimin ary  d a t a ;  s u pple m e n t a r y  da t a  will be publ is h ed at   a lat e r   dat e. fairchi l d semicon ducto r  r e serves  t h e   ri ght   t o  make ch ange s at   a n y  t i me with out   not ice t o  impro v e  de si gn. no i dent if icati on needed full pro ducti on d a t a shee t  cont a i ns f i na l spe c if icat ions.  fa irchild se mico nduct o r reserves th e right  to  m a ke   cha nges at   an y ti me w i tho ut   no tice t o improve t he design.   obsole te not  in   p r oduct i on d a t a shee t conta i ns  spe c if icat ions  on a prod uct t hat   is discont inue d  b y  fair ch ild             semicond uctor .  the  d a t a shee t  is  f o r  re fer ence  inf o rmat i on  on ly . anti- c o unt e r f e iting policy fairchi l d semicon ducto r c o rpor ati on?s ant i -cou nte r fe iti ng poli cy .   fai r child?s ant i -co unt erf e it ing po licy is also st at ed on   ou r  exter nal websit e,   www.fai rchildsemi. com,  un der  sa les s uppo rt . coun te rfe i tin g  of   semicon duct o r part s is a gr owing pr oblem in   t he in dustr y.  all manu fact ure s  of  semicondu ct or pr oduct s  ar e expe rie n cing coun ter f ei tin g  of t heir   pa rts.  cust omers wh o in advert ent ly p u rchase co unt erf e it  pa rt s  exper i ence ma ny pro b lems such  as lo ss  of  bran d r eput at ion,  sub s t a nd ard per for m ance,   f a iled   ap plicat ion,  a nd  increa sed  cost  of   produ ct ion  an d  m a nuf actu ring  del ays.   f a irchild  is t a king  st rong  mea s ur es t o   prot ect  ou rselve s  an d  o u r cu st omer s f r om the   pr olif erat ion  of  coun ter f ei t  part s. fa irchild  stro ngly en co urag es custo mers t o  pu rchase fa irchild  part s eit h e r dir e ctly f ro m fa irchil d or  fr om au th orized  fairchild   distr ibut ors who a r e list ed by coun tr y o n  our  we b page  ci ted  above.  pr oduct s  cust omers bu y e i th er f r om fairchi l d dir e ctly or f r o m  authorized  fairchild   distr ibut ors a re ge nuin e  par ts,  have f u ll   tr aceabil i ty,  meet  fair ch ild?s qu alit y st an dard s   for  han ding  and st ora ge an d pr ovide  a c cess t o  fair ch ild?s f u ll r ange  of   up -to - dat e te c h nical and   p r odu c t  inf o rmat i on.  fairchil d  a nd our   a u th orized   dist r ibut or s  will sta nd beh ind all warr ant ies and wi ll ap propr iat e ly addre s s and   warr ant y issues t hat  may arise.  f a irchild   wil l not  provide  any  warran t y coverag e  or ot her   a s sist ance f o r par ts bou ght  from u n au t hori z e d sour ce s.  fairchi l d is  commit t e d   t o  combat   t h is glob al  p r oblem  a nd encoura ge our custo m e r s  t o  do th eir part   i n   st oppi ng th is pra c t i ce by  bu yi ng direct  o r f rom  aut hor ized  distr i but ors. rev. i66 tm ?
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