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		  Datasheet File OCR Text:


		    1/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  system motor driver ics for cd /  dvd / blu-ray drive and recorder  system motor driver ic  for half height drive (sensor less)  BD7755RFV       description  BD7755RFV are ics, developed for the spindle motor, actuator  coil, tilt coil, stepping motor, sa stepping motor and the  loading motor drive of the desktop blu-ray drive and blu-ray re corder. spindle driver adopted sensorless drive system, and  the hall sensor (3 pieces) of the motor pos ition detection is not needed,  it is suitable for making of flexible cable conserve  wiring and the reductions of external parts. the low rotation mode is built in, and stability and low-speed a rotation is  achieved. the spindle, stepping and sa stepping use power mo sfet to reduce power consumption and the actuator, tilt,  and loading driver use a linear btl drive system to reduce noise.     features    1)  the low-speed stability rotation is achieved with built-in the low rotation mode.    2)  the hall sensor is unnecessary according to 3 aspect sensorless drive system.    3)  the spindle motor driver achieves stability  high speed start by rohm's own energizing method.    4)  highly effective spindle, stepping an d sa stepping is achieved by pwm contro l driver. and the output current detection        resistance of stepping and sa stepping is unnecessary by built-in internal detection circuit.    5)  the actuator, tilt and loading driver achi eve low noise by using linear btl drive system.    6)  on/off of loading and other channel s, brake mode of spindle driver and standby mode are selectable by the two      control terminals.    7)  built-in thermal-shut down circuit.    8)  improved heat radiation ef ficiency utilizing htssop package.     applications  for desktop blu-ray drive     absolute maximum ratings  parameter symbol ratings unit  power mos power supply voltage 1  spvm, slvm    15  #1  v  power mos power supply voltage 2  savm    7  #2  v  preblock/btl power block power supply voltage  vcc, avm, ldvm   15    v  pwm control block power supply voltage  dvcc    7    v  power dissipation  pd    1.5  #3  w  operating temperature ra nge  topr    -20 ~ 70      storage temperature  tstg    -55 ~ 150      junction temperature  tjmax    150      #1  power mos output terminals (40~43pin, 46  48pin) are contained.  #2  power mos output terminals (35~38pin) are contained.  #3  pcb mounting (70mmx70mmx1.6mm, occupied copper  foil is less than 3%, glass epoxy standard board).   reduce by 12mw/   over 25     no.10012eat01

 technical note   2/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV                                                             

 technical note   3/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV                                                                                                                                                                                                                        

 technical note   4/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV                                                                                                                                                                                                                                           

 technical note   5/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV                                                                                                                                                                                    

 technical note   6/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   equivalent-circuit diagram of the terminals  three-phase motor driver output  bemf voltage detection input  52 47 48 50 45   1 2 51 53pin 5k 5k 10k 5k 52pin 10k pwm driver output sled1,2  pwm driver ou tput sa1,2  btl driver output fc,tk,tl  44 40 42 41 43 39   32 35 37 36 38 39   23 15 17 19 13 18 16 14 btl driver output ld  btl driver input fc,tk,tl,ld  pwm driver input sled1,2  11 13 12 10   200  9 20 21 22 25pin 53pin   200  30 31 27pin 53pin   pwm driver input sa1,2  pwm driver input spindle  spindle current limit input  28 29 27pin 53pin 62.6k    200  8 27pin 53pin   54 52pin 53pin          

 technical note   7/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   equivalent-circuit diagram of the terminals  prtflg, fg signal output  sldetout signal output  sled inner detection input  30 25pin 26 3 53pin   30 27pin 34 53pin   33 10k 10k 25pin 53pin   actuator current limit input  contro l signal reference voltage input  7 5k  10k  25pin 53pin   200  24 2ch 6ch 62.6k  50k  50k  10k  25pin 53pin 2ch control signal    input (ctl1)  control signal    input (ctl2, lrpm)  50k  50k  20k  180k  20k  270k  4 53pin 25pin 53pin   5 6 50k  150k  50k  150k  120k  100k  150k  50k  50k  150k  25pin 53pin 25pin 53pin 53pin  

 technical note   8/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   test circuit    16 14 39 41 42 43 27 26 25 24 22 21 20 19 18 17 11 10 9 8 7 6 5 4 3 2 1 44 45 46 47 48 49 50 51 52 53 54 28 29 30 31 32 33 34 35 36 37 38 40 15 13 12 23 t.s.d bemf detecter logic curr. feed level shift curr. limit osc pre logic pre logic ff ff osc osc curr. limit curr.feed curr.feed level shift level shift pre logic pre logic ff ff osc osc curr. limit curr.feed curr.feed detecter 26.5k 26.5k 160k 160k 26.5k 26.5k 160k 160k avm/2 26.5k 26.5k 160k 160k 26.5k 26.5k 160k 160k avm/2 26.5k 26.5k 160k 160k 26.5k 26.5k 160k 160k avm/2 80k 40k 80k 80k 40k 80k ldvm/2 40k 2 protect stby brake control lrpm prtlim c_out c_com ctl1 ctl2 lrpm prtlim spin ldin ldvm ldo+ ldo- fco+ fco- tlo+ tlo- agnd tko+ tko- tlin fcin tkin avm vc vcc prtflg dvcc fg gnd splim spvm n.c. spgnd v u n.c. slvm sao2- sao2+ sao1- sao1+ sl/sagnd slo2- slo2+ slo1- slo1+ sldetout sldet savm slin2 slin1 sain2 sain1 com w iqdv dvcc vc tkin tlin fcin avm fc +     - out tl +     - out tk +     - out ld +     - out ldin iqvc vcc 100k dvcc ctl1 ctl2 out u     v         w sp slvm +     - out slo2 +     - out slo1 +     - out sao2 +     - out sao1 vslin2 vslin1 vsain1 vsain2 savm 100k dvcc vspin com cout 12 ccom ccom lrpm ldvm 12 4.7k isplim 12 2k vsldet 100k dvcc spvm level shift level shift 62.6k 62.6k       out- out+ out-a il rl v vo 47h sw-rl 2 1 2 1 2 1 il sw-il sw-il uw v outsp 2 1 2 1 rlsp rlsp rlsp sw-rl sw-rl 47h 47h 47h 2-v 2-w 2-u il sw-il 1  

 technical note   9/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   functional description    1-1.  driver logic control terminal 1and 2 (ctl1,2)    all drivers and spindle-drive braking modes can be switched  on/off by inputting combinations of h-level signal (higher  than 2.5v and lower than 3.7v), l-level signal (lower  than 0.5v) and hiz signal (open) to these terminals.    ? driver on/off logic table    mode  ctl1 ctl2  sp  sl(2ch)  act(3ch)  sa(2ch)  loading    l, hiz  l, hiz               h l               h hiz               l, hiz  h            :on    h h             :off      stand-by mode    the ic is brought into stand-by mode, and its power dissipation can be limited.    drivers muting    all output channels, except the loading and sled motor are muted and their outputs are turned off.     sa mute mode    the loading and sa driver are muted.  ?  loading off mode    only the loading driver is muted.    ? spindle braking mode table  mode  ctl1  ctl2  spin > vc  spin    < vc    h hiz  forward-rotation mode  reverse-rotation braking mode (lrpm=l)    l, hiz  h  short-circuit braking mode    h h  reverse-rotation braking mode (lrpm=l)    ? reverse-rotation braking mode (spindle)    when spin < vc, all output are shorted to spvm in 4500rpm (typ.) or more, in less than      4500rpm (typ.) the output become reverse-rotation braking mode.    rotation speed is less than 140rpm when spin < vc, all the output are shorted to spvm.    (however, the above-mentioned rotational speed is expressed in the case of 12pole motor.)     short-circuit braking mode (spindle)    all the spindle driver  outputs are shorted to spvm when spin < vc.    1-2.spindle output mode  the spindle output changes as follows by the  setting of lrpm and spin. (ctl1=h,ctl2=h or hiz)           rotation speed         0rpm           400rpm          4500rpm    normal mode  lrpm=low  spin>vc 120 energizing 150  energizing    spinvc 120 energizing    spin technical note   10/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV    2. output limit for spindle (splim)      3. torque command (spin) (slin1,2) (sain1,2)  the relation between (the torque command inputs) and (iosp or i oo) is expressed in the figure below: the gain is defined  by the inclination between two points. (please exclude the  dead zone from the input voltage when calculating iop. )  vc iop spin slin1,2 sain1,2 forward rotation input dead zone - input dead zone + gain     4. fg output (fg)  3fg output begins after 900  degrees in electric angle, after the start m ode ends and the bemf detection starts. when  the rotational speed becomes 24rpm (max.) or less in  case of brake, the fg output is fixed to high.  the above-mentioned rotation speed applies to the 12 pole motor.    5. input/output timing chart            bemfu bemfv bemfw vc spin mid source sink u  ) forward                 -rotation mode  ) reverse-rotation   braking mode  ) short-circuit            braking mode     mid source sink v mid source sink w  

 technical note   11/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV    6. protect system 1  it is a function to mute the actuator outputs when the ic out puts the current more than the setting threshold value iprtlim  for 1.2sec because of the protection for th e focus, the tracking, and the tilt coil.  outputs are muted similarly when the  output current of two or three chs conti nuously exceed the threshold for 1.2sec.  it returns to normal operation by setting ctl2=l.  iprtlim =  a rprtlim(  ) (a) a = 8750     prtflg(output) actuator  output (fco/tko/tlo)  h off  l active     min. typ. max. unit  time until protection functi on operates  1.0  1.2  1.4  s    current between  fco outputs 0 current between  tlo outputs current between  tko outputs ctl2 0 0 low high fcin1 0 current between  fco outputs current between  tlo outputs current between  tko outputs ctl2 0 fcin1 0 0 threshold current  0 threshold current  low high threshold current  threshold current  threshold current  threshold current  1.2sec mute 1.2sec mute reset     7. protect system 2  function to protect against destruction of output te rminal when output pin connects to gnd or vcc.    prtflg(output)  spindle, sled motor driver output  h off  l active    ? spindle, sled motor  ? when sink side power transistor has been turned on, if  the output voltage (spvm/2&slvm/2 or more) are  detected, the channel concerned will be turned off.  ? when source side power transistor has been turned on, if the output voltage (spvm/2&slvm/2 or less ) are  detected, the channel concerned will be turned off. 

 technical note   12/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV    8. inner detection function  bemf of the motor is monitored according to timing for the  sled input signal to pass vc, and sled is detected reaching the  inner. the judgment voltage of bemf can be set according to  the voltage input to the terminal sldet. if bemf below the  judgment voltage is detected  twice continuously, it becomes sldetout=l. t he inner detection function can be turned off  with sldet vbemt     9. pwm oscillation frequency  the pwm oscillation for driving the spindle and sled is free running.  the sled and sa oscillating frequency is 100khz (typ.)  the spindle oscillating frequency is 167khz (typ.)    10. muting  functions    a) vc-drop muting  when the voltage at vc terminal drops to a value lower than  0.7v (typ.), the outputs of all  the channels are turned off.  set the vc terminal voltage higher than 1.0v.  b) vcc-drop muting  when the voltage at dvcc terminal and vcc terminal drop to lower than 3.85v (typ.), the  outputs of all the channels  are turned off.  c)  over voltage protection circuit  when the voltage at spvm terminal exceed 14.1v (typ .), only the spindle block output is turned off.    11. thermal-shut down  thermal-shutdown circuit (over-temperature protection circuit)  is built in to prevent the ic  from thermal breakdown. use  the ic according to the thermal loss allowed in the package.  in case the ic is left running over the allowed loss, the  junction temperature rises, and the thermal-shutdown  circuit works at a junction temperature of 175  (typ.) (all other  channel outputs are turned off)  when the junction temperature drops to 150    (typ.) the ic resumes operation. 

 technical note   13/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   notes for use    1.  absolute maximum ratings  we are careful enough for quality control about this ic. so, t here is no problem under normal op eration, excluding that it  exceeds the absolute maximum  ratings. however, this ic might be destroyed when the absolute maximum ratings, such  as impressed voltages (vcc, pvcc) or  the operating temperature range(topr), is exceeded, and  whether the destruction is  short circuit mode or open circuit mode cannot be specified. pl ease take into consideration  the physical countermeasures  for safety, such as fusing, if a  particular mode that exceeds the  absolute maximum rating is assumed.    2.  power supply line    due to switching and emi noise generated by magnetic component s (inductors and motors), using electrolytic and ceramic  suppress filter capacitors(0.1  f) close to the ic power input terminals (vcc and gnd) is recommended. please note: the  electrolytic capacitor value decreases at lower temperatures. current rush might flow momentarily by the order of turning  on the power supply and the delay in ic with two or more power supplies. note the capacity of the power supply coupling,  width and drawing the power supply and the gnd pattern wiri ng.please make the power supply lines (where large current  flow) wide enough to reduce the resistance of the power suppl y patterns, because the resistance of power supply pattern  might influence the usual operati on (output dynamic range etc?).      3. gnd line  the ground line is where the lowest potential  and transient voltages are connected to the ic.    4. thermal design  do not exceed the power dissipation (pd) of the package s pecification rating under actual  operation, and please design  enough temperature margins.      5.  short circuit mode between terminals and wrong mounting  do not mount the ic in the wr ong direction and be careful about the reverse-con nection of the power connector. moreover,  this ic might be destroyed when the dust short the terminals between them or gnd    6. radiation  strong electromagnetic radiati on can cause operation failures.    7.  aso(area of safety operation.)  do not exceed the maximum aso and the absolute  maximum ratings of the output driver.      8. tsd(thermal shut-down)  the tsd is activated when the juncti on temperature (tj) reaches 175  (with 25    hysteresis), and t he output terminal is  switched to hi-z. the tsd circuit aims to intercept ic from  high temperature. the guarantee  and protection of ic are not  purpose. therefore, please do not use this ic after tsd circ uit operates, nor use it for as sumption that operates the tsd  circuit.      9. inspection by the set circuit board  the stress might hang to ic by connecting the capacitor to the terminal with low impedance. then, please discharge  electricity in each and all process. moreover, in the inspec tion process, please turn off t he power before mounting the ic,  and turn on after mounting the ic. in addition, please take into consideration the counte rmeasures for electrostatic  damage, such as giving the earth in assembly  process, transportation or preservation. 

 technical note   14/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV    10. earth wiring pattern  this ic is a monolithic ic, and has p +  isolation and p substrate for the element  separation. therefore, a parasitic pn  junction is firmed in this p-layer and n-layer of each element. for instance, the resistor or t he transistor is connected to th e  terminal as shown in the figure below. when the gnd voltage poten tial is greater than the voltage potential at terminals a  or b, the pn junction operates as a parasitic diode. in additi on, the parasitic npn transistor is formed in said parasitic diod e  and the n layer of surrounding elements close to said parasitic diode. these parasitic elements are formed in the ic  because of the voltage relation. the parasitic element operati ng causes the wrong operation  and destruction. therefore,  please be careful so as not to operate the parasitic element s by impressing to input terminals lower voltage than gnd(p  substrate). please do not apply the voltage to the input termi nal when the power-supply voltage is not impressed. moreover,  please impress each input terminal lower than the power-suppl y voltage or equal to the specified range in the guaranteed  voltage when the power-supply voltage is impressing.                                    simplified structure of ic    11. earth wiring pattern  use separate ground lines for control signals and high current  power driver outputs. because these high current outputs  that flows to the wire impedance changes the gnd voltage fo r control signal. therefore, each ground terminal of ic must  be connected at the one point on the set circuit board. as for gnd  of external parts, it is similar to the above-mentioned.    12. reverse-rotation braking  in the case of reverse-rotation braking from high speed ro tation, pay good attention to  reverse electromotive force.  furthermore, fully check the voltage to be applied to the out put terminal and consider the revolutions applied to the  reverse-rotation brake.    13.  about the capacitor between spvm and spgnd    the capacitor between spvm and spgnd absorbs the change in  a steep voltage and the cu rrent because of the pwm  drive, as a result, there is a role to suppress the disorder of the spvm  voltage. however, the effect falls by the influence of   the wiring impedance etc, if the capacitor becomes far fr om ic. please examine the capacitor between spvm and spgnd  to arrange it near ic.  terminal-a parasitic  element gnd p + p terminal-a terminal-b gnd p p-substrate cb gnd e e c b gnd surrounding  elements resistor transistor(npn) p + p + p + p-substrate parasitic  element parasitic  element parasitic  element terminal-b

 technical note   15/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   application circuit  ,  41 gnd c_out c_com ctl1 ctl2 lrpm prtlim spin ldin ldvm ldo+ ldo- fco+ fco- tlo+ tlo- agnd tko+ tko- tlin fcin tkin avm vc vcc prtflg dvcc splim fg spvm n.c. spgnd v u n.c. slvm sao2- sao2+ sao1- sao1+ sl/sagnd slo2- slo2+ slo1- slo1+ sldetout sldet savm slin2 slin1 sain2 sain1 com w t.s.d bemf detecter logic curr. feed level shift curr. limit osc pre logic pre logic ff ff osc osc curr. limit curr.feed curr.feed level shift level shift pre logic pre logic ff ff osc osc curr. limit curr.feed curr.feed detecter 26.5k  26.5k  160k  160k  26.5k  26.5k  160k  160k  avm/2 26.5k  26.5k  160k  160k  26.5k  26.5k  160k  160k  avm/2 26.5k  26.5k  160k  160k  26.5k  26.5k  160k  160k  avm/2 80k  40k  80k  80k  40k  80k  ldvm/2 40k  2 protect stby brake control lrpm prtlim m stm stm level shift level shift 62.6k  62.6k  1000pf 1.5k  16 14 27 26 25 24 22 21 20 19 18 17 11 10 9 8 7 6 5 4 3 2 1 15 13 12 23 39 42 43 44 45 46 47 48 49 50 51 52 53 54 28 29 30 31 32 33 34 35 36 37 38 40  

 technical note   16/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   connecting wires of application board     

 technical note   17/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   pattern drawing of application board                           power dissipation reduction    power dissipation : pd (w) 25 50 75 100 125 150 0 ambient temperature : ta () 2.0 1.0 1.5w   *70mm  70mm, t=1.6mm, occupied c opper foil is less than 3%, glass epoxy mounting.   

 technical note   18/18  www.rohm.com  2010.06 - rev.a ? 2010 rohm co., ltd. all rights reserved.  BD7755RFV   ordering part number    b d  7 7 5 5  r f v - e 2       part no.    part no.  7755   package  rfv: htssop-b54r    packaging and forming specification  e2: embossed tape and reel       (htssop-b54r)                    (unit : mm) htssop-b54r 0.850.05 0.080.05 0.65 1.0max 0.22 +0.05 - 0.04 0.08 m s 0.08 54 28 27 1 18.50.1 (5.0) (6.0) 9.50.2 7.50.1 0.8 (max 18.85 include burr) 1pin mark 0.50.15 1.00.2 0.17 +0.05 - 0.03 s 4 + 6 ? 4 ?  order quantity needs to be multiple of the minimum quantity.  embossed carrier tape (with dry pack) tape quantity direction  of feed the direction is the 1pin of product is at the upper left when you hold  reel on the left hand and you pull out the tape on the right hand 1500pcs e2 () direction of feed reel 1pin

 r1010 a www.rohm.com ? 2010  rohm co., ltd. all rights reserved. notice rohm  customer support system http://www.rohm.com/contact/ thank you for your accessing to rohm product informations.  more detail product informations and catalogs are available, please contact us. notes no copying or reproduction of this document, in part or in whole, is permitted without the  consent of rohm co.,ltd. the content specied herein is subject to change for improvement without notice. the content specied herein is for the purpose of introducing rohm's products (hereinafter  "products"). if you wish to use any such product, please be sure to refer to the specications,  which can be obtained from rohm upon request. examples of application circuits, circuit constants and any other information contained herein  illustrate the standard usage and operations of the products. the peripheral conditions must  be taken into account when designing circuits for mass production. great care was taken in ensuring the accuracy of the information specied in this document.  however, should you incur any damage arising from any inaccuracy or misprint of such  information, rohm shall bear no responsibility for such damage. the technical information specied herein is intended only to show the typical functions of and  examples of application circuits for the products. rohm does not grant you, explicitly or  implicitly, any license to use or exercise intellectual property or other rights held by rohm and  other parties. rohm shall bear no responsibility whatsoever for any dispute arising from the  use of such technical information. the products specied in this document are intended to be used with general-use electronic  equipment or devices (such as audio visual equipment, ofce-automation equipment, commu- nication devices, electronic appliances and amusement devices). the products specied in this document are not designed to be radiation tolerant. while rohm always makes efforts to enhance the quality and reliability of its products, a  product may fail or malfunction for a variety of reasons. please be sure to implement in your equipment using the products safety measures to guard  against the possibility of physical injury, re or any other damage caused in the event of the  failure of any product, such as derating, redunda ncy, re control and fail-safe designs. rohm  shall bear no responsibility whatsoever for your use of any product outside of the prescribed  scope or not in accordance with the instruction manual. the products are not designed or manufactured to be used with any equipment, device or  system which requires an extremely high level of reliability the failure or malfunction of which  may result in a direct threat to human life or create a risk of human injury (such as a medical  instrument, transportation equipment, aerospac e machinery, nuclear-reactor controller, fuel- controller or other safety device). rohm shall bear no responsibility in any way for use of any  of the products for the above special purposes. if a product is intended to be used for any  such special purpose, please contact a rohm  sales representative before purchasing. if you intend to export or ship overseas any product or technology specied herein that may  be controlled under the foreign exchange and the foreign trade law, you will be required to  obtain a license or permit under the law.
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