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		  Datasheet File OCR Text:


		  4-channel actuator  driver  m5 6 7 5 9 fp /afp  mitsubishi   des cri pt i o n  the m56759  is  a semiconductor  integrated  circuit  designed  for  a  cd-rom actuator  driver. this  device  can  function   4-channel-  actuators  by 1 chip  due  to include  4  channel btl drivers. three  channels  of this  device,  ch1,  ch2 and  ch3  can be  controlled by  pwm pulse. two of  them,  ch1  and ch2  can  also  act  in  t h e current control  mode. furthermore, this  device  includes   two mute circuits  and  t s d  function.  f e at ures  l  low saturation  voltage  (at  bootstrap).  l  (typical 0.7v  at  load  current  500ma)  l  wide supply  voltage  range.  (4.5v to  13.2v)  l  low cross-over  distortion.  l  two naked  operational  amplifiers  l  divided motor power  supplies  into  three  parts  app l i cat i o n  cd-rom  b l oc k d ia gr a m  pi n c o n f i g urat i o n  (  to p v i e w  )  outline 42p2r-d  42  39  40  41  1  4  3  2  38  5  37  6  34  9  33  10  32  11  31  12  13  14  30  29  7  8  36  35  15  28  16  27  17  26  18  25  19  20  24  23  21  22  m5 6759f p / a f p  out3  vm3  (  -  )  vm3  (  +  )  gnd  in3-  vref0  in3+  vm3  vref  op1+  op2-  vcc2  op2+  in4b-  vm2  op1out  op1-  in4a-  vm4  (  -  )  vm4  (  +  )  sout2  sin2-  gnd  in2+  vm2  (  -  )  vm2  (  +  )  out2  in2-  vcc1  mute2  mute1  in1-  in1+  op2out  sin1-  vm1  sout1  vm1  (  -  )  out1  vm1  (  +  )  24  25  27  28  29  30  31  34  35  36  37  38  39  40  mute1  tsd  gnd (4pin)  1ch  in1+  +  -  -  +  ch3  +  -  +  -  -  +  ch4  +  -  +  -  -  +  ch2  +  -  +  -  -  +  ch1  +  -  vref  vref0   4ch  vcc1  mute2  +  -  +  -  +  -  +  -  +  +  in1-  out1  vm1(+)  vm1(-)  vm2(-)  vm2(+)  out2  in2-  in2+  sin1-  sout1  sin2-  sout2  vm1  vcc2  vm3(-)  vm3(+)  in3+  in3-  out3  vm3  vm4(-)  vm4(+)  in4a-  in4b-  vm2  4  6  7  8  9  12  13  14  15  16  5  2  3  22  23  17  18  19  20  21  1  41  42  10  11  26  32  33  op1+ op1-  op1  out  op2+ op2-  op2  out  2ch  3ch  sleep  hi:sleep  vcc2  vcc1  vref0   +  -- -  op1  op2  a2 a4  a4  a3  a3  a3  a3  a3  a1  a1  a1  s1  e1  e2  s2  e3  e4  bias 

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  -40 ? +150 sout1 s2 amplifier  output vref0 , pins ,  , , ,  , ,  , , ,  , , ,  , , pins pins input  voltage , and  pins  input  voltage pin input  voltage v v bootstrap power  supply vcc2 15 symbol rating unit parameter conditions abs o l ut e m axi m um ra t i ng s (ta=25?c) v ma ?c v v v ?c mw/?c ?c vm vcc1 io vin1 pt k q t j topr tstg 15 7.0 700 0 ? vcc1 1.2 9.6 150 -20 ? +70 w vin2 0 ? vm1 limits min. typ. max. symbol unit parameter rec o m m e nde d o pera t i n g c o ndi t i o n s vcc1 5.0 4.5 5.5 v vm+1.0 vcc2 vm1 , 2 , 3 5.0 motor power  supply 5v power supply output current maximum input  voltage  of  terminals power dissipation thermal deratin g junction temperature  operatin g  temperature storage temperature free air free air 5v power supply bootstrap power  supply motor power  supply-1, 2,  3 in4b- e4  amplifier  high gain input in2- e1 amplifier  non-inverted  input pin no. s y mbol pin no. function s y mbol pi n d e s cri pt i o n s vcc2 vref in3- in3+ vm3 out3 vm3 ( - ) vm3 ( + ) gnd vm4 ( + ) vm4 ( - ) in4a- vm2 bootstrap power  supply 1 2 3 4 5 6 9 12 13 14 15 16 e3 amplifier  output ch3 inverted  output ch3 non-inverted  output gnd ch4 non-inverted  output ch4 inverted  output motor power  supply-2 to 10 11 7 function op2out vcc1 sin1- vm1 in1+ in1- out1 vm1 ( - ) vm1 ( + ) gnd vm2 ( + ) vm2 ( - ) out2 ch4 mute 22 23 24 25 26 27 30 31 34 35 36 ch2 inverted output ch2 non-inverted  output gnd ch1 non-inverted  output ch1 inverted  output e1 amplifier  output e1 amplifier  inverted  input to 32 33 28 reference voltage  input e3 amplifier  inverted  input e3 amplifier  non-inverted  input motor power  supply-3 ch1,  2 and  3 mute s2 amplifier  inverted  input e2 amplifier  non-inverted  input e2 amplifier  inverted  input e2 amplifier  output 8 op2- op2 amplifier inverted  input mute2 op2 amplifier output op1out op1- op1+ op2+ 17 18 19 20 21 op1 amplifier output op1 amplifier inverted  input op2 amplifier non-inverted  input in2+ sin2- sout2 mute1 37 38 39 40 41 motor power  supply-1 s 1 amplifier inverted  input s1 amplifier  output 5v power supply reference voltage  output e4 amplifier  low  gain  input op1 amplifier non-inverted  input 29 42 1 26 15 23 2 4 5 14 16 18 19 20 21 27 28 37 38 41 42 25 39 6

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  vofs1 s1 output  offset voltage +20 mv vofs2 +20 mv gainch1 14 14.8 db gainch2 14 14.8 db gainch3 20 20.8 db gainch4 4.08 4.91 db gains1 6.02 6.85 db gains2 6.02 6.85 db -1 ? {vm4(+)?m4(-)}  (i n4a[-]?refo) {vm1(+)?m1(-)}  (out1?refo) {vm2(+)?m2(-)}  (out2?refo) {vm3(+)?m3(-)}  (out3?refo) at vref=2.5v {sout1 -  vrefo}  (vm1[+] -  si  n1[-]  ) {sout2 -  vrefo}  (vm2[+] -  si  n2[-]  ) at vref=2.5v at vref=2.5v at vref=2.5v at vref=2.5v at vref=2.5v sout1-vrefo (at  si n1[-] =  vm1[+]  ) at vref=2.5v sout2-vrefo (at  si n2[-] =  vm2[+]  ) at vref=2.5v -20 -20 13.1 13.1 19.1 3.17 5.11 5.11 s2 output  offset voltage ch1  power amplifier  voltage gain ch2  power amplifier  voltage gain ch3  power amplifier  voltage gain ch4  power amplifier  voltage gain s 1  amplifier voltage  gain s2 amplifier  voltage gain limits min. t y p. max. s y mbol conditions unit parameter el ect r i cal charact eri s t i cs icc1 supply current-1 24 36 ma icc2 9.5 15 ma icc3 500 m a vsatch1 0.8 1.20 v vsatch2 0.8 1.20 v vsatch3 0.5 0.9 v vsatch4 0.6 1.0 v vmute-on v vmute-off 0.8 v imute 170 250 m a vinop vc c 2 - 1 . 0 v voutop io=  2.0ma vc c 1 - 0 . 5 v vofop vin=2.5v (at  buffer) +10 mv iinop -0.15 0 m a iofop 0 +100 na gbop 4 mhz vine vc c 2 - 2 . 0 v voute vc c 1 - 0 . 5 v vofe +10 mv iine -0.15 0 m a iofe 0 +100 na vouts vc c 1 - 0 . 5 v vinvref 2.5 vc c 1 - 1 . 2 v vofvref +10 mv vofch1 when the  out1 voltage  is  adjusted  at  the same  vrefo voltage,  at  vref=2.5v +26 mv vofch2 when the  out2 voltage  is  adjusted  at  the same  vrefo voltage,  at  vref=2.5v +26 mv vofch3 when the  out3 voltage  is  adjusted  at  the same  vrefo voltage,  at  vref=2.5v +26 mv vofch4 when the  in4- voltage  is  adjusted  at  the same  vrefo voltage,  at  vref=2.5v +26 mv 2.0 0.5 0.5 -10 -1.0 -100 2.3 0.5 1.0 -10 -1.0 -100 1.0 1.5 -10 -26 -26 -26 -26 supply current-2 sleep mode  supply current-3 ch1 saturation  voltage ch2 saturation  voltage ch3 saturation  voltage ch4 saturation  voltage mute-on voltage mute-off voltage mute terminals  input  current op1 a n d op2 amplifier input  voltage  range op1 a n d op2 amplifier input  offset  voltage op1 a n d op2 amplifier input  current op1 a n d op2 amplifier input  current  offset op1 a n d op2 amplifier gb e 1 , e 2 and e3 amplifier input  voltage  range e 1 , e 2 and e3 amplifier output  voltage  range e 1 , e 2 and e3 amplifier input  offset  voltage e 1 , e 2 and e3 amplifier input  current e 1 , e 2 and e3 amplifier input  current  offset s1 and  s2 amplifier  output  voltage range vref buffer  amplifier  input  voltage  range vref buffer  amplifier  offset voltage ch1 output  offset  voltage ch2 output  offset  voltage ch3 output  offset  voltage ch4 output  offset  voltage ,  , , pins  supply  current  (vref=vctl=2.5v) pins [vcc1] supply  current  (vref=vctl=2.5v) ,  , , ,  pins  supply  current  (mute1,2=h) top and  bottom  saturation  voltage. load current  500ma.  at bootstrap. mute-on mute-off and  pin  input current  at  5v input voltage. inverted input = non-inverted  input  = 2.5v inverted input  = non-inverted input  =  2.5v no load vin=2.5v (at  buffer) inverted input  = non-inverted input  =  2.5v inverted input  = non-inverted input  =  2.5v no load pin input  voltage  = 2.5v (ta=25?c, vcc1=vm1=vm2=vm3=5v,  vcc2=12v, no-load  current  unless otherwise  noted ) op1 a n d op2 amplifier output  voltage  range 1 26 15 6 23 1 23 26 15 6 41 42 2

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  differential voltage  gain =  x10 ch3 amplifier 0.2v vm3- 1.0v vm3+ 1.0v + vm3+ vm3- vref0 2 4 7 in3+ 9 8 5 in3- out3 3 vref ch3 2.5v out3 vrefo vrefm3 ( vm3/2 ) e3 gainch3 + + + - - - -   ch1 amplifier i nput a n d o ut p ut cha ract e ri s t i cs o f eac h channe l s 0.2v vm1- 0.5v vm1+ 0.5v + vm1+ vm1- vref0 2 28 29 in1+ 31 30 output of  non-inverted  amp. ( gain = x2.5 ) output of  inverted  amp. (gain = x-2.5)   27 in1- out1 3 vref ch1 2.5v out1 differential voltage  gain =  x5 vrefo vrefo e1 gainch1 + + + - - - - ch2 amplifier 0.2v vm2- 0.5v vm2+ 0.5v + vm2+ vm2- vref0 2 37 36 in2+ 34 35 38 in2- out2 3 vref ch2 2.5v out2 differential voltage  gain =  x5 vrefo vrefo e2 gainch2 + + + - - - - output of  non-inverted  amp. ( gain = x2.5 ) output of  inverted  amp. (gain = x-2.5) output of  non-inverted  amp. ( gain = x5 ) output of  inverted  amp. ( gain = x-5 )  

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  1.0v vm4+ 0.8v vm4- 0.8v + vm4+ vm4- vref0 2 16 14 in4b- 12 13 in4a- 3 vref ch4 2.5v vctl4 vrefo vrefm4 ( vm4/2 ) e4 gainch4 + + + - - - - vctl4 25k 4k (gain = x-0.16) 0.5v 1.0v s1 amplifier vrefo + - 5k 10k 5k 10k vm1+ sin1- sout1 vrefo vm1+ sin1- sout1 25 31 24 3 gains1 0.5v 1.0v s2 amplifier voltage gain =  x2 vrefo + - 5k 10k 5k 10k vm2+ sin2- sout2 vrefo vm2+ sin2- sout2 39 34 40 3 gains2 v oltage gain  = x2 differential voltage  gain =  x1.6 ch4 amplifier output of  non-inverted  amp. ( gain = x5 ) output of  inverted  amp. (gain = x-5)      

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 output voltage  (v) 0.6 0.8 1.0 load current  ( ma ) 0 1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 0.6 0.8 1.0 0 ch2 ch1 vm1=vcc1=5v , vcc2=12v vm1=vcc1=5v , vcc2=12v 1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 0.6 0.8 1.0 0 1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 0.6 0.8 1.0 0 ch3 ch4 vm3=vcc1=5v , vcc2=12v vm2=vcc1=5v,vcc2=12v 1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 0.6 0.8 1.0 0 1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 0.6 0.8 1.0 0 ch1 ch2 vm1=vcc1=vcc2=5v vm1=vcc1=vcc2=5v 1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 0.6 0.8 1.0 0 1.0 2.0 3.0 4.0 5.0 0.2 0.4 0.5 0.6 0.8 1.0 0 ch3 ch4 vm3=vcc1=vcc2=5v vm2=vcc1=vcc2=5v non-bootstrap bootstrap < basi cal l y charact eri s t i cs > this data  is  an  example  for typical  sample. output voltage  (v) output voltage  (v) output voltage  (v) output voltage  (v) output voltage  (v) output voltage  (v) output voltage  (v) load current  ( ma ) load current  (ma) load current  ( ma ) load current  (ma) load current  (ma) 0.3v vm1+,vm1- 0.5v 0.35v vm1+ vm1- 0.3v vm2+,vm2- vm2+ vm2- 0.3v 0.5v 0.22v 0.46v vm3+,vm3- 0.5v vm3+,vm3- 0.24v 0.3v vm4+,vm4- 0.6v 0.6v 0.3v vm4+,vm4- vm1+,vm1- 1.0v 0.5v 0.35v vm1+ vm1- 1.0v 0.5v 0.3v vm2+ vm2- vm2+,vm2- 1.0v vm4+,vm4- vm3+,vm3- 0.24v 0.5v vm4+,vm4- 1.0v 0.3v 0.6v vm4+,vm4- output saturation  voltage and  load current  characteristic. load current  ( ma ) load current  (ma)

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  t h erm a l d erat i n g 02 5 5 0 75 100 125 150 ambient temperature  (ta) power dissipation  (pdp) 1. 0 2. 0 3. 0 4. 0 5. 0 1. 2 with infinite heatsink without heatsink 6. 0 4. 5 (w) ( ?c )

 4-channel actuator  driver  m5 6 7 5 9 fp /afp  mitsubishi   app l i cat i o n ci rcui t no . 1  12v  2.5v  5v  m  tray  traverse  focus  tracking  vctl1  vctl2  5v  5v  vctl4  vrefo  vrefo  vrefo  vctl3  r1  r2  ra  cf. r1=10k,r2=14k  voltage gain = gainch1      r2 / r1  = 5  14 / 10  = 7 (v/v) =16.9db  if. ra=10 current gain = 7/10 = 0.7 (a/v)  ?ingle input  (linear signal)  ?irect voltage  control  tsd  ch4  vref  12.5k  2.5k  12.5k  2.5k  vm2  10k  10k  +  -  +  -  12.5k  2.5k  12.5k  2.5k  +  -  +  -  in4a- vm4+ vm4-  12.5k  2.5k  12.5k  2.5k  10k  10 k  +  -  +  -  12.5k  2.5k  12.5k  2.5k  +  -  +  -  vm3- vm3+ vm3  in3+  vcc2  mute2  10k  12.5k 5k  10k  12.5k  +  -  +  -  5k  5k  vm1+ vm1-  10k  12.5k 5k  10k  5k  +  -  +  -  5k  12.5k  vm2+  vm2-  vm1  4k  25k  +  -  vcc1  +  -  op2out  +  -  +  -  out1  sin1-  sout1  +  -  +  -  out2  sin2-  out3  5k  5k  10k  10k  5k  10k  10k  5k  ch1, ch2,   ch3  in1+  in2+  op1+  op1out  mute1  in4b-  gnd  42  41  24  25  27  28  29  31  30  26  23  35  34  36  37  38  39  40  19  18  17  20  21  22  6  7  4  5  9  8  1  3  2  15  16  14  12  13  vref0  in3-  op2+  op2-  sout2  op1-  in2-  in1-  m 

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  app l i cat i o n ci rcui t no . 2 12v 2.5v 5v tray traverse focus tracking vctl1 vctl2 5v 5v vctl4 vrefo vrefo vrefo vctl3 r1 ra rs r2 cf. r1=10k,r2=14k,rs=1 current gain = r2 / [r1 ?gains1 ?rs] = 14 / [10 ?2 ?1] = 0.7 (a/v) *phase compensation filter ?ingle input  (linear signal) ?irect current  control  (for  focus  and  tracking) tsd ch4 vref 12.5k 2.5k 12.5k 2.5k vm2 10k 10 k + - + - 12.5k 2.5k 12.5k 2.5k + - + - in4a- vm4+ vm4- 12.5k 2.5k 12.5k 2.5k 10k 10k + - + - 12.5k 2.5k 12.5k 2.5k + - + - vm3- vm3+ vm3 in3+ vcc2 mute2 10k 12.5k 5k 10k 12.5k + - + - 5k 5k vm1+ vm1- 10k 12.5k 5k 10k 5k + - + - 5k 12.5k vm2+ vm2- vm1 4k 25k + - vcc1 + - op2out + - + - out1 sin1- sout1 + - + - out2 sin2- out3 5k 5k 10k 10k 5k 10k 10k 5k ch1, ch2,  ch3 in1+ in2+ op1+ op1out mute1 in4b- gnd 42 41 24 25 27 28 29 31 30 26 23 35 34 36 37 38 39 40 19 18 17 20 21 22 6 7 4 5 9 8 1 3 2 15 16 14 12 13 vref0 in3- op2+ op2- sout2 op1- in2- in1- m m s1 e1

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  12v 2.5v 5v tray traverse focus tracking 5v 5v vctl4 pwm1 r6 r5 c3 vrefo r6 c3 pwm2 r5 vrefo pwm1 r4 c2 r4 c2 pwm2 r3 r3 pwm1 r2 c1 r2 c1 pwm2 r1 r1 vrefo tsd ch4 vref 12.5k 2.5k 12.5k 2.5k vm2 10k 10 k + - + - 12.5k 2.5k 12.5k 2.5k + - + - in4a- vm4+ vm4- 12.5k 2.5k 12.5k 2.5k 10k 10k + - + - 12.5k 2.5k 12.5k 2.5k + - + - vm3- vm3+ vm3 in3+ vcc2 mute2 10k 12.5k 5k 10k 12.5k + - + - 5k 5k vm1+ vm1- 10k 12.5k 5k 10k 5k + - + - 5k 12.5k vm2+ vm2- vm1 4k 25k + - vcc1 + - op2out + - + - out1 sin1- sout1 + - + - out2 sin2- out3 5k 5k 10k 10k 5k 10k 10k 5k ch1, ch2,  ch3 in1+ in2+ op1+ op1out mute1 in4b- gnd 42 41 24 25 27 28 29 31 30 26 23 35 34 36 37 38 39 40 19 18 17 20 21 22 6 7 4 5 9 8 1 3 2 15 16 14 12 13 vref0 in3- op2+ op2- sout2 op1- in2- in1- m m app l i cat i o n ci rcui t no . 3 ?ifferential pwm  input  (for focus, tracking  and  traverse) ?irect voltage  control

 4-channel actuator  driver m5 6 7 5 9 fp /afp mitsubishi  c3 12v 2.5v 5v tray traverse focus tracking 5v 5v vctl4 pwm1 vrefo r2 r1 c1 r2 c1 r1 pwm2 pwm1 vrefo r4 r3 c2 r4 c2 r3 pwm2 pwm1 r6 r5 c3 vrefo r6 pwm2 r5 tsd ch4 vref 12.5k 2.5k 12.5k 2.5k vm2 10k 10 k + - + - 12.5k 2.5k 12.5k 2.5k + - + - in4a- vm4+ vm4- 12.5k 2.5k 12.5k 2.5k 10k 10 k + - + - 12.5k 2.5k 12.5k 2.5k + - + - vm3- vm3+ vm3 in3+ vcc2 mute2 10k 12.5k 5k 10k 12.5k + - + - 5k 5k vm1+ vm1- 10k 12.5k 5k 10k 5k + - + - 5k 12.5k vm2+ vm2- vm1 4k 25k + - vcc1 + - op2out + - + - out1 sin1- sout1 + - + - out2 sin2- out3 5k 5k 10k 10k 5k 10k 10k 5k ch1, ch2,  ch3 in1+ in2+ op1+ op1out mute1 in4b- gnd 42 41 24 25 27 28 29 31 30 26 23 35 34 36 37 38 39 40 19 18 17 20 21 22 6 7 4 5 9 8 1 3 2 15 16 14 12 13 vref0 in3- op2+ sout2 op1- in2- in1- op2- m m app l i cat i o n ci rcui t no . 4 ?ifferential pwm  input  (for focus, tracking  and  traverse) ?irect current  control  (for  focus  and  tracking) op 1 pa
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