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		  Datasheet File OCR Text:


		  semiconductors description the zxbm200x is a series of 2-phase, dc brushless motor pre-drivers with pwm variable speed control suitable for fan and blower motors. features  built in lock detect protection, rotational speed sensing and automatic recovery  built in hall amplifier allows direct connection to hall element  pwm speed control via - external voltage - thermistor input - external pwm source  speed (fg) pulse output ? zxbm2003  rotor lock output ? zxbm2002  combined rotor lock (rd) and speed (fg) signal ? ZXBM2001  up to 18v input voltage (60v with external regulator)  msop10 package applications  mainframe and personal computer fans and blowers  instrumentation fans  central heating blowers  automotive climate control device marking ZXBM2001 or bm21 zxbm2002 or bm22 zxbm2003 or bm23 ZXBM2001 zxbm2002 zxbm2003 issue 4 -  october 2004 1 variable speed 2-phase fan motor controller device reel size tape width quantity per reel zxbm200xx10ta 7? (180mm) 12mm 1,000 zxbm200xx10tc 13? (330mm) 12mm 4,000 ordering information example: ZXBM2001x10ta

 ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 2 parameter symbol limits unit supply voltage v ccmax -0.6 to 20 v input current i ccmax 200 ma power dissipation 25c p dmax 500 mw operating temp. t opr -40 to 85  c storage temp. t stg -55 to 150  c absolute maximum ratings power dissipation 1) maximum allowable power dissipation, p d , is shown plotted against ambient temperature, t a , in the accompanying power derating curve, indicating the safe operating area for the device. 2) power consumed by the device, p t , can be calculated from the equation: p t = p q + p ph where p q is power dissipated under quiescent current conditions, given by: p q = v cc x i cc where v cc is the application device supply voltage and i cc is the maximum supply current given in the electrical characteristics and p ph is power generated due to either one of the phase outputs ph1 or ph2 being active, given by: p ph = i ol x v ol where i ol is the application ph1 and ph2 output currents and v ol is the maximum low level output voltage for the ph1 and ph2 outputs given in the electrical characteristics

 ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 3 parameter symbol min typ max unit conditions supply voltage v cc 4.5 18 v supply current i cc 2.2 3.25 ma no load 1 hall amp input voltage 40 mv diff p-p hall amp common mode voltage v cm 0.5 0.5v cc v cc -1.5 v hall amp input offset v ofs 7 mv hall amp bias current v bs -350 na ph1, ph2 output high v oh v cc -2.2 v cc -1.8 v i oh = 80ma ph1, ph2 output off leakage current i off  10  a ph1, ph2 output current high i oh -80 ma lock/fg maximum collector voltage v oh v cc v lock/fg sink current i ol 5ma lock/fg low level o/p voltage v ol 0.3 0.5 v i ol = 5ma c lck charge current i lckc -1.8 -2.8  av in = 1.5v c lck discharge current i lckd 0.28 0.35  av in = 1.5v lock condition on:off ratio 1:7 1:10 c lck high threshold voltage v thh 2.0 v c lck low threshold voltage v thl 1.0 v c pwm charge current i pwmc 3.6 4.3 5.0  av in = 1.5v c pwm discharge current i pwmd 50 62 75  av in = 1.5v pwm frequency f pwm 24 34 khz khz c pwm = 150pf c pwm = 100pf c pwm high threshold voltage v thh 2.0 v c pwm low threshold voltage v thl 1.0 v spd voltage control range v spd 12 v 2 spd open circuit voltage 1.5 v 3 electrical characteristics (at t amb = 25c & v cc = 12v) notes: 1 measured with pins h+, h-, c lck and c pwm = 0v and all other signal pins open circuit. 2 the 1v minimum represents 100% pwm drive and 2v represents 0% pwm drive. 3 this voltage is determined by an internal resistor network of 52.5k from the pin to gnd and 19.5k  from the pin to a 2v reference. whilst both resistors track each other the absolute values are subject to a 20% manufacturing tolerance

 block diagram (ZXBM2001): pin assignments pin functional descriptions 1. vcc - applied voltage this is the device supply voltage. for 5v to 12v fans this can be supplied directly from the fan motor supply. for fans likely to run in excess of the 18v maximum rating for the device this will be supplied from an external regulator such as a zener diode. 2. h+ - hall input 3. h- - hall input the rotor position of the fan motor is detected by a hall sensor whose output is applied to these pins. this sensor can be either a 4 pin ?naked? hall device or a 3 pin buffered switching type. for a 4 pin device the differential hall output signal is connected to the h+ and h- pins. for a 3 pin buffered hall sensor the hall device output is attached to the h+ pin whilst the h- pin has an external potential divider attached to hold the pin at half v cc . when h+ is high in relation to h- ph2 is the active drive. ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 4 top view

 4. spd -  speed control voltage input this pin provides control over the fan motor speed by varying the pulse width modulated (pwm) drive ratio at the ph1 and ph2 outputs. this control signal can take the form of either a voltage input of nominal range 2v to 1v, representing 0% to 100% drive respectively, or alternatively a thermistor can be attached to this pin to control the voltage. a third method of speed control is available by the application of an externally derived pwm signal and this will be discussed under the c pwm pin. this pin has an internal potential divider between an internal 2.0v reference and gnd (see block diagram) designed to hold the pin at approximately 1.5v. this will represent a drive of nominally 50% pwm. for thermal speed control a 100k ntc thermistor is connected between the spd and ground will provide a drive nominally 70% at 25c and 100% at 50c. as the thermistor is connected in parallel with the internal resistor the non-linearity of an ntc thermistor is largely taken out. a linearity of typically 2.5% is achievable. lower values of thermistor can be used if needed and in this situation an external potential divider will be needed to set the speed range. this will take the form of a resistor from the spd pint to vcc and a resistor from the spd pin to gnd. full details are given in the zxbm200x series application note. if speed control is not required this pin is can be left open circuit for 50% drive or tied to ground by a 10k  resistor to provide 100% drive. if required this pin can also be used as an enable pin. the application of a voltage of 2.0v to v cc will to force the pwm drive fully off, in effect disabling the drive. 5. gnd -  ground this is the device supply ground return pin and will generally be the most negative supply pin to the fan. 6. lock/fg - locked rotor error output / frequency generator (speed) output this pin is an open collector output and so will require an external pull up resistor for correct operation. on the ZXBM2001 the lock/fg pin is designed to be a dual function pin to provide an indication of the fans rotational speed together with an indication of when the fan has failed rotating for whatever reason (rotor locked condition). under correct operating conditions, and with the external pull-up in place, this pin will provide an output signal whose frequency will be twice that of the rotational frequency of the fan. should the fan itself stop rotating for any reason, i.e. an obstruction in the fan blade or a seized bearing, then the device will enter a rotor locked condition. in this condition the lock/fg pin will go high (regardless of the state of the hall sensor) when the c lck pin reaches the v thh threshold and will remain high until the fan blades start rotating again. on the zxbm2002 variant this pin is lock. during normal operation the signal will be low and during a locked rotor condition the pin will go high when the c lck pin reaches the v thh threshold. for the zxbm2003 variant this pin is fg. this signal is a buffered and inverted output of the hall signal and therefore provides an output signal whose frequency will be twice that of the rotational frequency of the fan. 7. c lck - locked rotor timing capacitor when in a locked rotor condition as described above the ph1 and ph2 drive outputs go into a safe drive mode to protect the external drive devices and the motor windings. this condition consists of driving the motor for a short period then waiting for a longer period before trying again. the frequency at which this takes place is determined by the size of the capacitor applied to this clck pin. for a 12v supply a value of 1.0uf will typically provide an ?on? (drive) period of 0.33s and an ?off? (wait) period of 4.0s, giving an on:off ratio of 1:12. the c lck timing periods are determined by the following equations: t vc i thh lck lckc lock =  t vvc i thh thl lck lckd off = ? () t vvc i thh thl lck lckc on = ? () where v thh and v thl are the c lck pin threshold voltages and i lckc and i lckd are the charge and discharge currents. ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 5

 locked rotor timing capacitor (cont). as these threshold voltages are nominally set to v thh =2v and v thl =1v the equations can be simplified as follows: t c i lck lckc lock =  2 t= c i on lck lckc t c i lck lckd off = 8. c pwm - sets pwm frequency - external pwm input this pin has an external capacitor attached to set the pwm frequency for the phase drive outputs. a capacitor value of 0.15nf will provide a pwm frequency of typically 24khz. the c lck timing period (t pwm ) is determined by the following equation: t= (v - v ) c i (v v ) c i lock thh thl pwmc thh thl pwmd  + ? where t pwm is in s c = c pwm +15 in pf i pwm &i pwmd are in a where v thh and v thl are the c pwm pin threshold voltages and i pwmc and i pwmd are the charge and discharge currents. as these threshold voltages are nominally set to v thh =2v and v thl =1v the equations can be simplified as follows: t c i c i pwm pwmc pwmd =+ the c pwm pin can also be used as in input for an externally derived pwm signal to control the motor speed. the signal should have a vol 2v. a standard ttl or cmos digital signal is ideal. when driving from an external pwm source no capacitor should be attached to the c pwm pin and the spd pin should be left open circuit. 9. ph2 - external transistor driver 10. ph1 - external transistor driver these are the phase drive outputs and are open darlington emitter followers designed to provide up to 80ma of drive to external transistors as shown in the application circuits following. the external transistors in turn drive the fan motor windings. ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 6

 lock & fg timing waveform: lock timing example: using the equation previously described and to be found under the c lck pin description: t c i lck lckc lock =  2 t c i lck lckc on = t c i lck lckd off = using a value of c lck = 1.0uf together with the values of i lckc and i lckd to be found in the electrical characteristics we can derive the following timings for operation at 12v and 25c. t= 21.0f 2.8 a lock  =   0 714 . s t= 1.0 f 0.28 a off   = 36 . s t= 21.0f 2.8 a on  =   036 . s ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 7 figure 1 typical application (ZXBM2001) using bipolar power transistors figure 2 typical application (ZXBM2001) using mosfet power transistors graph 1

 application information this section gives a brief insight into applications using the zxbm200x series. more complete data is available in the zxbm200x series applications note, visit www.zetex.com/zxbm or contact your nearest zetex office for full details. the zxbm200x series of 2-phase dc brushless motor pre-drivers are capable of driving both bipolar or mosfet power transistors. for smaller fans and blowers it is likely that bipolar power transistors would be used as shown in the following applications circuit. in figure 1, r1 & r2 have their value selected to provide suitable base current in keeping with the winding current and gain of the power transistors q1 & q2. r3 & r4 have their value selected to provide efficient switch-off of q1 & q2. the zener diodes zd1 & zd2 provide active clamping in conjunction with q1 & q2. it is also recommended that the supply de-coupling capacitor c3 is positioned as close as is practical to the zxbm device pins. in the case of higher power fans and blowers it may be more applicable to use mosfet devices to switch the windings as illustrated in the second applications circuit shown in figure 2. in figure 2, the resistor ratio of r1 to r3 and r2 to r4 provide the required gate turn-on voltage whilst the absolute values will be chosen to provide sufficient gate switching currents. also illustrated in the two applications circuits above are the methods of connection for both a ?naked? hall device, as seen in the bipolar circuit in figure 1, and a buffered hall device, as in the mosfet circuit in figure 2. in this latter circuit r5 & r6 bias the h- pin at a voltage equivalent to half the swing of the hall device. r7 will be needed if the buffered hall device does not have its own internal pull-up. graph 1 below, illustrates the pwm drive waveform taken from and application using the mosfet circuit in figure 2. this shows the waveforms to be found at the ph1 output and at the drain/winding node. ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 8

 when driving fans with bipolar transistors, at higher voltages it may be necessary to provide extra noise protection by the addition of a diode from the driver collector to gnd on each phase. this prevents negative voltage excursions from the windings affecting operation. see figure 3 right, showing the placement of these diodes. it should be noted that these are not required for the mosfet solution in figure 2 as the diodes are inherent in the mosfet structure. zetex provide a variety of suitable power transistors for using with the zxbm200x series of 2-phase dc brushless motor pre-drivers and suitable devices sufficient for a range of applications are given in the following table. ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 9 figure 3 typical application (ZXBM2001) illustrating addition of clamp diodes. bipolar types v ceo (v) i c (a) min h fe @i c v ce(sat) max(mv) @i c &i b package fzt1053a 75 4.5 300 @ 0.5a 200 @ 1a, 10ma sot223 fzt851 60 6 100 @ 2a 100 @ 1a, 10ma sot223 fzt853 100 6 100 @ 2a 175 @ 1a, 100ma sot223 fzt855 150 4 100 @ 1a 65 @ 0.5a, 50ma sot223 zxt13n50de6 50 4 300 @ 1a 100 @ 1a, 10ma sot23-6 summary table of suitable devices mosfet types bv dss (v) i d (a) i peak (a) (pulsed) r ds(on) max(m ) @v gs package zxmn3a04dn8 23 30 7.6 25 20 @ 10v so8 zxmn6a09dn8 23 60 5 17.6 45 @ 10v so8 zxmn6a11z 1 60 3.8 10 140 @ 10v sot89 zxmn6a11g 60 3.8 10 140 @ 10v sot223 zxmn10a11g 24 100 1.9 5.9 600 @ 10v sot223 notes: 1 contact your nearest zetex office for further details and technical enquiries. 2 dual device 3 provisional  information 4 advanced  information

 ZXBM2001 zxbm2002 zxbm2003 semiconductors issue 4 -  october 2004 europe zetex gmbh streitfeldstra?e 19 d-81673 mnchen germany telefon: (49) 89 45 49 49 0 fax: (49) 89 45 49 49 49 europe.sales@zetex.com americas zetex inc 700 veterans memorial hwy hauppauge, ny 11788 usa telephone: (1) 631 360 2222 fax: (1) 631 360 8222 usa.sales@zetex.com asia pacific zetex (asia) ltd 3701-04 metroplaza tower 1 hing fong road, kwai fong hong kong telephone: (852) 26100 611 fax: (852) 24250 494 asia.sales@zetex.com corporate headquaters zetex semiconductors plc lansdowne road, chadderton oldham, ol9 9ty united kingdom telephone (44) 161 622 4444 fax: (44) 161 622 4446 hq@zetex.com these offices are supported by agents and distributors in major countries world-wide. this publication is issued to provide outline information only which (unless agreed by the company in writing) may not be used, applied or reproduced for any purpose or form part of any order or contract or be regarded as a representation relating to the products or services concerned. the company reserves the right to alter without notice the specification, design, price or conditions of supply of any product or service. for the latest product information, log on to www.zetex.com ? zetex semiconductors plc 2004 dim millimeters inches min. max. min. max. a  1.10  0.43 a1  0.15  0.006 a2 0.75 0.95 0.0295 0.037 d 3.00 bsc 0.118 bsc e 4.90 bsc 0.1929 bsc e1 3.00 bsc 0.118 bsc b 0.17 0.27 0.0066 0.0106 c 0.08 0.23 0.003 0.009 e 0.50 bsc 0.0196 bsc  0  15 0  15 l 0.40 0.80 0.015 0.031 l1 0.95 bsc 0.037 bsc package dimensions package outline conforms to jedec mo-187 variation ba controling dimensions in metric approx. dimension in inches 10
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