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		  Datasheet File OCR Text:


		  application note a turboswitch tm   in  an  asynchronous motor drive AN877/1196  ed: 1 b.rivet the basic schematic of an asynchronous  motor drive is shown in fig.1 fig.1 :  basic schematic of an asynchronous motor drive. the positive sinusoidal current il is built with the commutation of t1 and the complementary freewheel diode d4, whereas the negative sinusoidal part is built with t4 and d1 (fig.2). switching  losses  (turn-on and turn-off) in the diode are negligible with regard to conduction losses. the average current in the diode can be estimated by making the hypothesis (with a big safety margine) that the current in the diode is a half sine wave (fig.2). this hypothesis is valid  when the motor works in braking mode. with this hypothesis we find : i f ( av )   =  0.43  p va  cos  j            ( 1 ) example :    p=1kva    va=400v   cos j  = 0.95  ?     i f(av)  = 1.1a even  with  this pessimistic  hypothesis, we find the average current in each diode is low ( < 1.1a for a 1kva motor). va t1 it1 t4 it4 id4 id1 d1 t2 t5 d4 il d2 t3 d3 d6 t6 d5 m 1/3

 fig. 2 :   current waveform in t1, d1, t4 ,d4 when a transistor switches on with a high di/dt, (typically 250a/ m s) the recovery current of the complementary diode flows in this transistor, inducing  turn on losses in the transistor : pon. in the following bar graph we compare the losses due to six stta506d with six sttb506d, in the following conditions : p=1kva   va=400v  fc=10khz   di/dt=200a/ m s notations : poff : turn off losses in the six diodes pond : turn on losses in the six diodes pcond :conduction  losses  of  the  six  diodes (calculated with (1) ) pon : turn on losses in the six transistors due to the recovery current of the diodes fc : switching frequency stta506d : turboswitch tm 600v diode family a vfmax (5a, 125c)=1.5v trr max (1a, 50a/ m s, 30v)=50ns stta506d : turboswitch tm 600v diode family b vfmax (5a, 125c)=1.3v trr max (1a, 50a/ m s, 30v)=95ns id1 it4 id4 it1 il t t t t t t + - + ip ip ip ip ip ideal current used for id(av) calculation ip a application note 2/3

 fig. 3 :   comparison  of  losses  between 6 stta506d and 6 sttb506d this bar  graph shows that it is important to use the faster diode to reduce the total losses in the diodes and in the transistors. conclusions the switching losses are negligible in comparison to conduction losses. average current in each diode is low (ex.: < 1.1a for 1kva). a very fast diode has to be used to reduce turn on losses in the transistor for switching frequency higher than 1khz. the turboswitch tm  family a 600v and 1200v is suited to asynchronous motor control working respectively on single-phase (220v) and 3 - phase - (380v) mains. stta506d sttb506d pon (transistors) poff (diodes) pcond (diodes) pond (diodes) losses  (w) 42 38 36 32 28 24 20 16 12 8 4 information furnished is believed to be accurate and reliable. however, sgs-thomson microelectronics assumes no responsability  for the consequences of use of such information nor for any infringement of patents or other rights of third parties which  may result from its use. no license is granted by implication or  otherwise under any patent or patent rights of sgs-thomson microelectronics. s pecifications  mentioned in this publication are subject to  change without notice.  this publication supersedes and replaces all information previously supplied. sgs-thomson microelectronics products are not authorized for use as  critical components in life support devices or systems without express written approval of sgs-thomson microelectronics. ? 1996 sgs-thomson microelectronics - printed in italy - all rights reserved. sgs-thomson microelectronics group of companies australia - brazil - canada - china - france - germany - hong kong - italy - japan - korea - malaysia - malta - morocco - the netherlands -  singapore - spain - sweden - switzerland - taiwan - thailand - united kingdom - u.s.a. a application note 3/3
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