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		  Datasheet File OCR Text:


		  data sheet no. pd60350      IPS6044GPBF     intelligent power high side switch    features  ?  over temperature shut dow n (w ith auto-restart)   ?  short circuit protection (current limit)   ?  reverse battery   p r o t e c t i o n   ( t u r n s   o n   t h e   m o s f et )       q u a d   o u t p u t   intelligent pow e r sw itch  ?  full diagnostic capability  (short circuit to battery )  ?  active clamp  ?  open load detection in on and off state  ?  g r o u n d   l o s s   p r o t e c t i o n   ?  logic ground isolated from pow e r   g r o u n d ?  esd protection  description  f   i s t h e   i p s 6 0 4 4 g p b (ips)  for  u s e   i n   a   h i g h   s i d e   c o n f iguration. it features short  circuit, over-temperature,  esd  protection, inductive load  capability  and diagnostic feedback.  t he output current is  limited to the ilim value. t he  current limitation is activated  until  the thermal protection  acts. t he over-temperature  protection turns off the  device  if the junction temperature  exceeds the t s hutdow n value.  it w ill automatically  restart  after  the junction has cooled 7c below  the t s hutdow n  value. t he reverse battery  protection turns on  t h e   mosf et . a diagnostic pin provides different voltage  levels for each fault condition. t he double level  shifter  circuitry  w ill allow  large offsets betw een the logic  and  load  ground.  product summary     rds(on)        130m ?   max .   vclamp           39v  i limit             7a  open load     3v / 0.22a      package                                  so28 wide body                          ty pical connection    c ontr o l   ri n   load +b at   input s i gnal v  d i ag  r dgs p u l l - up r e s i s t or s  r equi r ed for   open l oad off  and s hor t  c i r c ui t to v bat detec ti on  r dgp +5v ou t      d g             v c c      in     g n d www.irf.com  1    

 IPS6044GPBF  www.irf.com  2     qualification information ?  automotive (per aec-q100 ?? )  qualification lev e l  comments: this family  of ics has passed an  automotive  qualification.    ir?s  industrial and consumer qualification le vel is granted by   extension  of  the  higher automotive level.  moisture sensitiv ity  lev e l   soic28w  msl2,   260c  (per ipc/jedec j-std-020)  machine model   class b  (per jedec standard jesd22-a115)   esd   human body  model  class 1c  (per eia/jedec standard eia/jesd22-a114)  rohs compliant  ye s   ?     qualification standards can be found  at international rectifier?s w eb site  h t t p : / / www. i r f . c o m / ??   exceptions to aec-q100 requirements  are noted in the qualification report.                                                 

 IPS6044GPBF  a b s o l u t e   m a x i m u m   r a t i n g absolute  maximum ratings indicate sustained limits bey s   ond w h ich damage to the device may  occur. all voltage parameters  are referenced to ground lead. (tambient =25c unless otherw i s e   s p e c i f i e d e t e r   ) .   sy m b o l   p a r a m min.  max.  u n i t s   vout  maximum output voltage   vcc-35  vcc+0.3  voffset  m a x i m u m   l o g i c   g r o u n d   t o vcc-35  vcc+0.3    l o a d   g r o u n d   o f f s e t   vin  maximum input voltage  -0.3  5.5  vcc max.  m a x i m u m   v c c   v o l t a g e   ?   3 6   vcc cont.  maximum continuous vcc voltage  v  ?   28  iin max .   -3   10  max i mum in current  idg max.  n o s t i c   o u t p u t   c u r r e n t   10  ma  m a x i m u m   d i a g -3   vdg  maximum diagnostic output voltage  5.5  v  -0.3  maximum pow e r   d i s s i p a t i o n   ( i n t e r n a l l y   l i m i t e d   b y  thermal protection)  pd    r t h = 1 3.8  w  3 0  c / w   p e r   c h a n n e l   ?   e l e c t r o s t a t i c   d i s c h a r g e   v o ltage (human body )   c = 1 0 0 p f ,   r = 1 5 0    0 ?     betw een in and vcc  ?   1500    o t h e r   c o m b i n a t i o n s   ?   4000  electrostatic discharge volt age (machine model) c=200pf,r=0 ? ,l=10h       betw een in and vcc  ?   100  esd   other  combinations  ?   500  v  tj max.  max. storage & operating temper ature junction temperature  -40  150  c  tsoldering soldering  te mperature (10 seconds)  ?   300 c    t h e r m a l   c h a r a c t e r i s t i c s   sy mbol parameter  ty p.  max.  units  rth1  thermal resistance junction to ambient  1? sqrt. footprint / 1 channel on  50  ?   rth2  thermal resistance junction to ambient  1? sqrt. footprint / 2 channels on  100  ?   rth3  thermal resistance junction to ambient  1? sqrt. footprint / 4 channels on  130  ?   c/w  n o t e   :   t j = p o w er dissipated in one channel x rth  e c o m m e n d e d   o p e r a t i n g   c o n d i t i o n s   e s e   v a l u e s   a r e   g i v e n   f o r   a   q u i c k   d e s i gn. for operation outside these conditions , please consult the application notes.  sy mbol parameter  min.  max.  units    r t h vih  high level input voltage  4  5.5  vil  low  level input voltage  0  0.9    continuous drain current, rth=130c/ w, tj=150c, 4 channels on       tambient=85c  /   1? sqrt. footprint  ?   1.5  iout     tambient=105c  /   1? sqrt. footprint  ?   1.2    a  rin  recommended resistor in series w i th in pin  4  10  rdgs  recommended resistor in series w i th  dg pin for reverse battery  protection  4  20  rdgp  recommended pull-up resistor for dg  4   20  rol  recommended pull-up resistor for open load detection  5  100  k ?   f max.  max. sw itching frequency   ?   3.5 khz  www.irf.com  3    

 IPS6044GPBF  s t a t i c   e l e c t r i c a l   c h a r a c t e r i s t i c s     ma x .   units   te s t   conditions   tj=25c, vcc=14v (unless otherw i se specified)   sy mbol pa ra me te r  min.  ty p . on state resistance tj=25c  ?   110 130  5 2 v i n = v ,   i o u t = . 5 a   on state resistance tj=150c(1)  ?   190 230  . 5 a   v i n = 5 v ,   i o u t = 2 o ?   125 155  . 5 a   n   s t a t e   r e s i s t a n c e   t j = 2 5  c ,   v c c = 6 v   v i n = 5 v ,   i o u t = 1 rds(on)   on state resistance during reverse battery   ?   140 180  m ?   - g n v   v c c d = 1 4 vcc op.  operating voltage range  6  ?   28   v   c l a m p   1   v 37  39  ?   t = 2 0 c c   t o   o u t   c l a m p   v o l t a g e   1   i o u m a   v   c l a m p   2   vcc to out clamp voltage 2  ?   40 42  v  t = 2 . 5 e e   f   i o u a   ( s i g .   1 ) icc off  s ?   4 9   a   = 0 v t = 0 v u p p l y  current w hen off  v i n ,   v o u   i c c   o n   s ?   2.2 5  m a   5 v u p p l y  current w hen on  v i n =   vih  i   n p u t   h i g h   t h r e s h o l d   v o l t a g e   ?   2 . 5   2 . 9   vil  input low  threshold voltage  ?   1.5  2    in hy st.  i v  n p u t   h y steresis  0.2  0.5  1    iin on  input current w hen device is on    1 0 0   = 5 ?   4 5 v i n v   idg  dg leakage current  1   1 0   a  g = 5 ?   0 . v d v   vdg  l v  g = 1 . 6 m   o w  level dg voltage  ?   0 . 2 5   0 . 4   i d a   sw i t c h i n g l e c t r i c a l   c h a r a c t e r i s v s i s min.  ty p.  ma x .   units   t   conditions   e t i c s   c c = 1 4 v ,   r e sy m b o l   t i v e   l o a d = 6 ? , vin=5v, tj=25c   p a ra me te r  e s t   tdon  turn-on delay  time  ?   5 15  tr1  r i s e   t i m e   t o   v o u t = v c c - 5 v   ?   3 10  tr2  r u t = 0 . 9   x i s e   t i m e   t o   v o   v c c   ?   4 20  s  d v / d t   ( o n )   t   u r n   o n   d v / d t   ?   2.5 5  v /  s eon  t u r n   o n   e n e r g y   ?   100  ?   j  tdoff  t u r n - o f f   d e l a y  time  ?   10 20  ?   3 10  s  tf  fall time to vout=0.1 x vcc  dv/dt (off)  turn off dv/dt  ?   6.5 20  v/s  eoff  turn off energy   ?   50  ?   j  see fig. 3    www.irf.com  4    

 IPS6044GPBF  protection characteristics  tj=25c, vcc=14v (unless otherw i se specified)  sy m b o l   p a ra me te r  min.   t m u t y p .   a x .   n i t s   e s t   conditions   ilim  internal current limit  4  7  1 a  v 0   o u t = 0 v   t s d +   150(1) 1 o v e r   temperatur e high threshold  6 5   ?   tsd-  1  s over temperature low  threshold  ?   5 8   ?   c   e e   f i g .   2   vsc    short-circuit detection voltage(2)  2  3  4  u v     ? 5 5.9      uv hy st.    0 ? 1.6   . 2 5     vol off  o p e n   l o a d   d e t e c t i o n   t h r e s h o l d   3 4 v    2      i   o l   o n   h o l d   0 0 . 0 . 2   o p e n   l o a d   d e t e c t i o n   t h r e s . 0 5   1 5   2   a  ( u a r a n t e e d (2) referenc e     t   t a b l a t i n g   c out  dg  1 )   g   b y  design  t o   v c c   r u e e   ope r o n d i t i o n s in  n o r m a l   h   h   h   n o r m a l   l   l   h   open load  h  h  l  o p e n   l o a d   ( 3 ) l  h  l    s h o r t   c i r c u i t   t o l  l    g n d   h  s h o r t   c i r c u i t   t o h    g n d   l  l  s h o r t   c i r c u i t   t o l (4)    v c c   h  h  s h o r t   c i r c u i t   t o l  h  l    v c c   ( 5 )   o v e r - t e m p e r a t   l  l   u r e   h o v e r - t e m p e r a t l  h   u r e   l   ( i t h   a   p u l l - u   t h e   o u t p u t   a n d     (   t h a (5) without a pull-up resistor connected betw een the output and vcc.  lead assignments          3 )   w p   r e s i s t o r   c o n n e c t e d   b e t w e e n v c c . 4 )   v d s   l o w e r n   1 0 m v .                1                                    14  s o 28  1-  v cc  2 -  gnd1   3- i n 1  4- d g 1  5- d g 2  6- i n 2  7 -  gnd2   8 -  gnd3   9- i n 3  10- d g 3  11- d g 4  12- i n 4  13- gn d 4   14- v c c   15- v cc  16- ou t 4   17- ou t 4   18- ou t 4   19- ou t 3   20- ou t 3   21- ou t 3   22- ou t 2   23- ou t 2   24- ou t 2   25- ou t 1   26- ou t 1   27- ou t 1   28- v cc         2 8                              1 5     www.irf.com  5    

 IPS6044GPBF  functional block diagram  all values are ty pical    in  v cc  out   3 7 v   dr i v e r   i li m i t  43v   i sense   - +  c 150k ?   harge  p u m p   l e s h v e i f t l   e r   tj   165c 158c 2.5v   2.0v   6v   dg  6 v   gnd  ground  d i s c o n n e c t   3v   - +  o p e n   l o a over-tem p  20m v   d   o f f   - +  o p e n   l o a d   o n   3v   - +  s hort ci rcui t  43v   v cc-gnd > u v                                           www.irf.com  6    

 IPS6044GPBF                                                                                                vd s  id s  vin   v cc  v d s cl a m p   t  cl am p  s ee a p p l i cat i o n  no t es  t o  eval u a t e   p o w e r d i ss i p at i o n                           t j i lim   ts d + ts d - i out vin lim it in g   t herm a l  cycl i ng  dg figure 1 ? a c tiv e  clamp w a v e forms  figure 2 ? protection timing diagram                            v out   vin   tr-i n  90%  10%  90%  10%  t d  on  tr1   td  o f f tf   v cc- 5 v   tr2 v cc  figure 3 ? sw itching times definitions  figure 4 ? a c tiv e  clamp test circuit                         vcla m p   i out   vin in vc c  out  r  l  0v   5v   14v   +  -  v out  re m  :  d u ri ng act i v e   cl am p, v l oa d  i s  ne gat i v e   d g gnd                                         www.irf.com  7    

 IPS6044GPBF  www.irf.com  8             50 % 100 % 150 % -50 0 50 100 15 0 200 % tj, junction temperature (c)  f i g c )   f i d   inductance (mh)  load inductance (mh)  vs a m bient temperature (c)  u r e   6   -   n o r m a l i z ed rds(on) (% )   v s   t j   (  g u r e   7   ?   m a x .   o u t p u t   c u r r e n t   ( a )   v s   l o a iout, output current (a)  figure 8 ? max. ouput current (a )  ids, cont. output current (a)  0 0. 5 1 1. 5 2 -50 0 50 100 15 0 2. 5 3 10 0c / w tamb, ambient temperature (c)  f i g u t   current (a )  iout, output current (a)  u r e   5   ?   s w itching energy   (  j )   v s   o u t p eon, eoff, switching energy (j)  0 50 100 150 200 012 34 250 300 5 0.1 1 10 0.1 1 1 0 100 10 00                                 rds(on), drain-to-source on resistance  (normalized)  eon eoff                                                                        

 IPS6044GPBF  www.irf.com  9     0 2 4 6 8 -50 0 50 100 zth, transient thermal impedance (c/w)  0. 1 1. 0 10 .0 100 .0 1.e - 04 1 . e - 03 1.e-02 1.e - 0 1     figure 10 ?i limit (a )   vs junction temperature (c)  v c c v )   i limit ( a )   time (s)        figure 9 ? transient thermal impedance (c/w)                              tj, juncti on temperature (c)  vs time (s)  1.e+ 0 1.e+ 1 1.e+ 2 1.e+ 3 1.e+ 4 -50 0 50 100 15 0 icc  o n icc  o f f 1.e+ 0 1.e+ 1 1.e+ 2 1.e+ 3 1.e+ 4 0 5 10 15 20 25 30 icc o n icc o f f icc on/ icc off, supply current (a)  icc on/ icc off, supply current (a)  tj , j uncti on temperature (c)  ,   p o w er supply   v o l t a g e   ( figure 11 ? icc on/ icc off (a )  vs vcc (v)  fi g c )   u r e   1 2   ?   i c c   o n /   i c c   o f f   (  a )   v s   t j   ( 

 IPS6044GPBF  www.irf.com  10       case outline ? so28       the i ved to be accurate and rel i abl e. how e ver, internati onal  recti f i e r   of the use of this information.   international rectifier assumes no  h t s h i r d   p a r t i e s   w h ich may  result from the use of this  r m a t i on.  no l i c ense i s  granted by  i m pl i c ati on or otherw i n d e r   a n y  patent or patent ri ghts of internati onal   t i f i e r.  the speci f i c ati ons menti oned i n  thi s  docum ent are subj ect to change w i thout noti c e.  thi s  document  supersedes and repl aces al l  i n form n   p r e v i ousl y  suppl i ed.        for techni cal  support, pl ease contact  ir? s  techni cal  assi stance center  h t t p : / / www. i r f . c o m / t e c h - i n f o /   n formati on provi ded i n  thi s  document i s  bel i e assumes no responsibility  for the consequences responsibility  for any   i n f r i n g e m e n t   o f   p a t e n t s   o r   o f   o t h e r   r i g   o f   t s e   u ati o n i c a l i n f o r e c   world hea d qua r ters:   233 kansas st., el segundo, california 90245   1 0 )   2 5 2 - 7 1 0 5     tel :   ( 3        

 IPS6044GPBF    revision history   revision date  notes/changes  a 25/04/08  first  release                                                          www.irf.com  11    
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