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		  micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    1  53115               power mosfet optocoupler,         480v / 0.28a / 0.55a,  ac/dc, hermetically sealed    mii  hybrid microelectronics  products division          features:  ?  hermetically sealed  8-pin dual-in-line package   ?   small size and weight  ?  options:  5ma or 10ma input forward current   ?   performance guaranteed over ?55c to  +125c ambient temperature   ?   ac / dc signal & power switching   ?  maximum  average current                        ac/dc:     0.28 a                            dc only:    0.55 a         ?  1500  vdc withstand test voltage   ?   high transient immunity         applications:    ?  satellite/space systems  ?  military/high reliability systems  ?   ac/dc electromechanical and solid state  ?  relay replacement  ?  i/o modules    description    the 53115 is a single channel, hermetically  sealed, power mosfet optocoupler. low on- resistance of the mosfet output, combined wit h 1500 vdc isolation betwe en input and output,  makes this optocoupler ideal for solid state relay app lications. operation is sp ecified over the full  military temperature range.  the part is supplied in an eight-pin, dual-in-line ceramic package.  lead options support both through-hole and surface -mount assembly. standard lead finish is  gold plated.     functionally, the device operates as  a single-pole, normally open  (1 form a) solid state relay.  the device is actuated by an input current, wh ich can be supplied from standard logic types  such as open-collector ttl. the input current bi ases a light emitting diode that is optically  coupled to an integrated photovoltaic diode array.  the photovoltaic array powers control circuitry  that operates the output mosfets.    optimum switching of either ac  or dc loads is provid ed by a configurable output. for ac loads,  connection a in figure 1 must be used. connection a will also switch dc loads but connection  b, in figure 1, provides dc- only operation with the advantages of  substantial reduction in on- resistance and twice the output current capabi lity as that obtained with connection a.                         

 micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    2    53115                                                                                                                         p ower mosfet optocoupler  ___________________________________________________________________________________________     absolute maximum ratings  storage temperature range  .................................................................................................................. -65c to +15 0c  operating ambient temperature - t a  ..................................................................................................... -55c to +125c  junction temperature - t j  .............................................................................................................................. ..........  150c  operating case temperature - t c  ..................................................................................................................... +145c  (1)  lead solder temperature (1.6mm below seating plane)  .......................................................................... 260 ? c for 10s  average input current - i f  .............................................................................................................................. ..........  20 ma  peak repetitive input current - i fpk  (pulse width < 100ms; duty cycle < 50%) ...................................................  40 ma  peak surge input current - i fpk  surge (pulse width < 0.2ms;  duty cycle <  0.1%) .......................................... 100 ma  reverse input voltage - v r   ............................................................................................................................. ....... 5 v   average output current        connection a ? i o   ............................................................................................................................... ........... 0.28  a       connection b - i o  .............................................................................................................................. ............ 0.55  a  single shot output current - figure 4       connection a - i opk  surge (pulse widt h < 10ms) ............................................................................................. 0.5 a        connection b - i opk  surge (pulse widt h < 10ms) ............................................................................................. 1.0 a   output voltage       connection a - v o  ........................................................................................................................ -480  v to +480 v       connection b - v o  .............................................................................................................................  0 v to +480 v  average output powe r dissipat ion  ............................................................................................. ............... 800  mw  (2)        recommended operating conditions:    parameter  symbol      device         type  min max units  input current (on)  i f (on)  5 20 m a input voltage (off)    v f (off)  a ll 0 0.6 vdc operating temperature    t a  a ll -55 +125 c                                            

 micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    3      53115                                                                                                                 power mos fet optocoupler     electrical specifications  t a  = -55 ? c to +125 ? c, unless otherwise specified.    parameter sym. min. typ.* max. units test conditions notes  output withstand voltage   v o(off)  480     v  v f  = 0.6 v  i o  = 10  ? a    output on-resistance  (connection a)  r (on)          5.5          8.0          ??     i f  = 5 ma   i o  = 100 ma  (pulse duration  ?  30 ms)      3,  figure  1  output on-resistance  (connection b)    ? 2.0 ? ?? i f  = 5 ma   i o  = 200 ma  (pulse duration  ?  30 ms)    output leakage current  i o (off)   10 -4  25 ? ? a  v f  = 0.6 v  v o  = 480 v    input forward voltage  v f  1.0 1.24 1.7  v i f  = 5 ma     input reverse breakdown  voltage  v r  5.0     v  i r  = 100  ? a    input-output insulation  i i-o    1.0  ? a  rh  ?  45%, t = 5 s  v i-o  = 1500 vdc  t a  = 25 ? c  4, 5  turn-on time  t on   1.25 6.0 ms  i f  = 5 ma   v dd  = 350 vdc  i o  = 200 ma  8,  figure  3  turn-off time  t off    1.0  3.0 ms  i f  = 5 ma   v dd  = 350 vdc  i o  = 200 ma  8,  figure  3  output transient  rejection   dv o /dt 1000      v/ ? s  v peak  = 50 v   c m  = 1000 pf  c l  = 15 pf   r m   ?  1 m ?? figure  4  input-output transient  rejection   dv i-o /dt 500      v/ ? s  v dd  = 5 v   v i-o (peak)  = 50 v  r l  = 20 k ?    c l  = 15 pf  figure  4             

 micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    4  53115                                                                                                                        po wer mosfet optocoupler      typical characteristics  all typical values are at t a  = 25 ? c, i f (on)  = 10ma, v f (off)  = 0.6v unless otherwise specified.    parameter symbol  test  conditions  typ. units notes  output off-capacitance  c o (off)  v o  = 28 v  f = 1 mhz  145 pf   output offset voltage  v os  i f  = 10 ma  i o  = 0 ma  2  ? v  6  input diode temperature  coefficient  ? v f  / ? t a  i f  = 10 ma  -1.4  mv/c    input capacitance  c in  v f  = 0 v  f = 1 mhz  20 pf 7  input-output  capacitance  c i-o  v i-o  = 0 v  f = 1 mhz  1.5 pf 4  input-output resistance  r i-o  v i-o  = 500 v  t = 60 s  10 13  ?? 4      notes:    1.  maximum junction to case thermal resistance for  the device is 15oc/w, where case temperature, t c , is  measured at the center  of the package bottom.  2.  maximum permissible output power dissipation is 800mw to 85 ? c then derate linearly to zero at 145 ? c.  3.  during the pulsed r on  measurement (i o  duration < 30 ms), ambient (t a ) and case temperature (t c ) are equal.  4.  pins 2 through 3 shorted together and pins 5 through 8 shorted together.  5.  this is a momentary withstand test, not an operating condition.  6. v os  is a function of i f  and is defined between pins 5 and 8,  with pin 5 as the reference.  v os  must be measured  in a stable ambient (free of temperature gradients).  7.  zero-bias capacitance measured between the led anode and cathode.  8.   turn-on and turn-off times measured using specifi ed voltage and resistive load. reactive loads, specific  voltage and load currents may affect the actual time measured.    caution:    care should be taken not to exceed the maximum output  power dissipation, maximum case temperature, and  maximum junction temperature when repetitively switching loads.                                        

 micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    5   53115                                                                                                              power mosfe t optocoupler            connection a ac/dc connection 4 f - + 3 2 1 - figure 1 - terminal connections 5 4 5  connection b dc connection   case outlines                                        p, x, y, and z terminal number                                 terminal symbol                                               connection a              conneciton b                                             (ac or dc load)            (dc load only) + 6 7 8 nc = no connection - + 3 2 1 6 7 8 + - i f v o i o v f i f v v o o i 8 6 7 3 5 4 2 1 v nc v nc v nc nc v f- o+ o- f+ f- v nc v o+ o- n v o+ nc nc v f+ figure 2 - truth table  on             on  off           off input       output                                                               

 micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    6  53115                                                                                                                 power mos fet optocoupler         pulse gen (see note 1) 200  gnd monitor i monitor node + v - 4 3 gnd 5 6      = 25 pf (see note 2) 2 1 7 8 r v f f m r l v o c l dd f i                50% 90% on t 10%    off pulse width =  15 ms 50% f i o v t             figure 3. switching test circuit and waveform.           

 micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    7  53115                                                                                                                        po wer mosfet optocoupler          1.  c        includes probe and fixture capacitance.   2.  r       includes probe and fixture resistance. o (peak) overshoot on v t o d   v d r (0.8) v = t o (peak)  is to be < 10% (0.8)  v or f o (peak) t 90% m v 10% f - v 4 3 90% 10%     pulse  generator 6 5 + - input  open + i f 2 1 7 8 m c r m monitor node m v f r o(peak) v notes: m    m    o(peak) v   (max) < 5v t t   figure 4. output transient rejection test circuit and waveform.             

 micropac industries  cannot assume any responsibility for any circuits shown or represent that they are free from patent infringement.  micropac  reserves the right to make changes at any time in order to improve design and to supply the best product possible.    micropac industries, inc. microcircuits products division  ?  905 e. walnut st., garland, tx  75040  ?  (972) 272-3571  ?  fax (972) 494-2281  www.micropac.com                                    e-mail:  hybridsales@micropac.com                     rev a            02 08 2013    8   53115                                                                                                                       po wer mosfet optocoupler  .050 (1.27) .035 (0.89) .050 (1.27) .035 (0.89) .050 (1.27) .035 (0.89) .110 (2.79) .090 (2.29) .390 (9.91) .370 (9.40) .390 (9.91) .370 (9.40) .110 (2.79) .090 (2.29) .110 (2.79) .090 (2.29) .390 (9.91) .370 (9.41) seating plane .180 (4.57) max .013 (0.33) .007 (0.18) .170 (4.32)  max. .320 (8.13) max .310 (7.87) .290 (7.37) .170  (4.32)  max. .170 (4.32)  max. .390 (9.91) .380 (9.65) .320 (8.13) max seating plane pin 1 .310 (7.87) .290 (7.37) .320 (8.13) max. case outline p case outline x case outline y notes:   1.  pin 1 is indicated by the esd triangle marked on the  lid of the package.   2.  dimensions are in inches, (mm).   3.  metric equivalents are given for general information only.   4.  unless otherwise specifie d, tolerance is .005 (0.13mm). .140 (3.56)  max. .050 (1.27) .035 (0.89) seating plane .045 (1.14) .035 (0.89) .110 (2.79) .090 (2.29) .390 (9.91) .370 (9.40) .320 (8.13) max .013 (0.33) .007 (0.18) .310 (7.87) .290 (7.37) case outline z .020 (0.51) max. .050 (1.27) .030 (0.76) .020 (0.51) min .065 (1.65) .055 (1.40) .020 (0.51) min .055 (1.40) .045 (1.14) .020 (0.51) min .013 (0.33) .007 (0.18) 5 0 .150 (3.81) min. 0.052 [1.32] 0.042 [1.07] 0.016 [0.41] 0.020 [0.51] 0.016 [0.41] 0.020 [0.51] mii 31757 usa 53115 q xxxxx  
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