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		  mic4608/4609 micrel 6-18 mic4608/4609 9a-peak open-drain mosfet driver preliminary information 1 2 3 45 6 7 8 gnd n.c. input v dd pull-down pull-up v dd gnd mic4609 1 2 3 45 6 7 8 gnd n.c. input v dd pull-down pull-up v dd gnd mic4608 general description the mic4608/4609 are bicmos/dmos buffer-drivers con- structed with complementary mos outputs, where the drains of the final output totem poles have been left disconnected so individual connections can be made to the pull-up and pull- down sections of the output, thus allowing the user to define the rates of rise and fall times desired for a capacitive load, or a reduced output swing if driving a resistive load, or to limit base current when driving a bipolar transistor.  minimum rise and fall times, with no resistors, will be less than 30ns for a 10,000pf load.  there is no upper limit. these devices are rugged due to extra steps taken to protect them from failures.  a modern bipolar/cmos/dmos process guarantees freedom from latchup.  proprietary circuits allow the input to swing negative as much as 5v without damaging the part. for driving mosfets in motor-control applications, where slow-on/fast-off operation is desired, the mic4608/4609 is superior to the previously-used technique of adding a diode- resistor combination between the driver output and the mos- fet, because it allows accurate control of turn-on, while maintaining fast turn-off and maximum noise immunity for the device being driven. features ? independently programmable rise and fall times ? high peak output current ................................. 9a peak ? low output impedance ....................................... 1 w  typ. ? high speed t r , t f ..................................  mic4608/4609 micrel 6-19 6 when used to drive bipolar transistors, this driver maintains high speeds and allows insertion of a base current-limiting resistor, and also provides a separate half-output for fast turn- off.  by proper positioning of the resistor, either npn or pnp transistors can be driven. for driving many loads in low-power systems, this driver, because it has very low quiescent current (MIC4608BM inverting 8-pin soic C40  c to +85  c mic4609bn non-inverting 8-pin pdip C40  c to +85  c mic4609bm non-inverting 8-pin soic C40  c to +85  c absolute maximum ratings (note 1) supply voltage ........................................................... +22v maximum die temperature ..................................... +150  c storage temperature range .................... C65  c to +150  c lead temperature (soldering, 10 sec) ................... +300  c package thermal resistance cerdip  q ja ....................................................... 150  c/w cerdip  q jc ........................................................ 55  c/w pdip  q ja ............................................................125  c/w pdip  q jc ............................................................. 45  c/w soic  q ja .......................................................... 250  c/w soic  q jc ............................................................ 75  c/w note 1: stresses above those listed under absolute maximum ratings may cause permanent damage to the device.  these are stress ratings only and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specification is not implied. exposure to absolute maximum rating conditions for extended periods may affect device reliability.  static-sensitive device.  unused devices must be stored in conductive material.  protect devices from static discharge and static fields.

 mic4608/4609 micrel 6-20 electrical characteristics unless otherwise specified, specifications measured at t a  = 25  c with 4.5v    v dd     18v. symbol parameter test conditions min typ max       unit input v ih logic 1 high input voltage 2.4 v dd  + 0.3 v v il logic 0 low input voltage C5 0.8 v i in input current 0v  < v in  < v dd C10 10 m a output v oh high output voltage v dd  C 0.025 v v ol low output voltage 0.025 v r o output resistance, pull-up i out  = 10ma, v dd  = 18v 0.9 1.7 w r o output resistance, pull-down i out  = 10ma, v dd  = 18v 1.0 2.5 w i pk peak output current 9 a i r latch-up protection withstand t < 300 m s, duty cycle    2% >1500 ma reverse current switching time t r rise time figure 1, c l  = 10,000pf 25 60 ns t f fall time figure 1, c l  = 10,000pf 25 60 ns t d1 delay time figure 1, c l  = 10,000pf 30 60 ns t d2 delay time figure 1, c l  = 10,000pf 33 60 ns power supply i s power supply current v in  = 3v 0.4 1.5 ma v in  = 0v 0.08 0.15 ma figure 1.   mic4608/4609 switching time test circuit. +5v input 0.4v 18v output 0v t d1 t f 10% 90% 10% t d2 t r 90% 90% 10% inverting driver +5v input 0.4v 18v output 0v t d1 t r 10% 90% 10% t d2 t f 90% 90% 10% non-inverting driver v dd  = 18v output c l  = 4700pf input 0.1? 0.1? 1.0? 18 7 6 5 4 2 +

 mic4608/4609 micrel 6-21 6 electrical characteristics, continued specifications measured  over operating temperature range  with 4.5v    v dd     18v, unless otherwise specified. symbol parameter test conditions min typ max        unit input v ih logic 1 high input voltage 2.4 v dd  + 0.3 v v il logic 0 low input voltage C5 0.8 v i in input current 0v    v in    v dd C10 10 m a output v oh high output voltage v dd  C 0.025 v v ol low output voltage 0.025 v r o output resistance, pull-up i out  = 10ma, v dd  = 18v 1.4 5 w r o output resistance, pull-down i out  = 10ma, v dd  = 18v 1.5 5 w switching time (note 1) t r rise time figure 1, c l  = 10,000pf 30 80 ns t f fall time figure 1, c l  = 10,000pf 40 80 ns t d1 delay time figure 1, c l  = 10,000pf 30 80 ns t d2 delay time figure 1, c l =10,000pf 40 80 ns power supply i s power supply current v in  = 3v 0.6 3 ma v in  = 0v 0.1 0.2 ma
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