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		   MP2480    5v D 36v input, 3a high  power led driver      MP2480 rev. 1.01  www.monolithicpower.com  1   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  the future of analog ic technology description  the MP2480 is step-down switching regulator  that delivers a constant current of up to 3a to  high-power leds. it integrates a high-side,  high-voltage power mosfet with a current limit  of 4.3a. the wide 5v to 36v input range  accommodates a variety of step-down  applications, making it ideal for general lighting  and lcd backlighting applications. hysteretic  current-mode control helps provide for a very  fast response, which makes the 20khz dimming  frequency possible. mps?s proprietary feedback  control minimizes the number of external  components while delivering an led current  with a typical accuracy of 3%.   the switching frequency goes up to 2mhz, thus  permitting smaller components. thermal shut  down, and short circuit protection provide  reliable fault-tolerant operation. a 160a  quiescent current allows for use in battery- powered applications.   the MP2480 is available in soic8-ep with an  exposed pad on the bottom.  features   ?   wide 5v to 36v operating input range  ?   up to 95% efficiency  ?   hysteretic control with no compensation  ?   no output capacitor required  ?   3% led current accuracy  ?   up to 2mhz switching frequency  ?   up to 20khz dimming frequency  ?   200mv reference voltage  ?   short-circuit protection with integrated  high-side mosfet  ?   thermal shut down  ?   available in soic8-ep  applications  ?   high power led driver  ?   general lighting  and lcd backlighting  ?   constant current source  all mps parts are lead-free and adhere to the rohs directive. for mps green  status, please visit mps website under quality assurance. ?mps? and ?the  future of analog ic technology? are registered trademarks of monolithi c   power systems, inc.    typical application   

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  2   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  ordering information  part number   package   top marking   free air temperature (t a )   MP2480dn *  soic8-ep  MP2480  -40  c to +85  c  *  for tape & reel, add suffix ?z (e.g. MP2480dn?z);   for rohs compliant packaging, add suffix ?lf (e.g. MP2480dn?lf?z)  package reference  sw dim en gnd bst vin nc fb 1 2 3 4 8 7 6 5 top view exposed pad on bottom connect to gnd   soic8 - ep  absolute maximum ratings   (1)   supply voltage (v in )......................-0.3v to +40v  switch voltage (v sw ).......... -0.5v to (v in  + 0.5v)  bst to sw ......................................-0.3v to +6v  all other pins ..................................-0.3v to +6v  junction temperature ...............................150c  continuous power dissipation       (t a  = 25c)  (2)    soic8-ep ................................................. 2.5w  lead temperature ....................................260c  storage temperature............... -65c to +150c  recommended operating conditions  (3)   supply voltage v in ..............................5v to 36v  en and dim voltages ...........................0v to 5v  maximum junction temp. (t j ) ..................125c  thermal resistance  (4)    ja   jc   soic8-ep ...............................50 ...... 10 ... c/w  notes:  1) exceeding these ratings  may damage the device.  2)  the maximum allowable power dissipation is a function of the  maximum junction temperature t j (max), the junction-to- ambient thermal resistance   ja , and the ambient temperature  t a . the maximum allowable continuous power dissipation at  any ambient temperature is calculated by p d (max)=(t j (max)- t a )/  ja . exceeding the maximum allowable power dissipation  will cause excessive die temperature, and the regulator will go  into thermal shutdown. internal thermal shutdown circuitry  protects the device from permanent damage.  3)  the device is not guaranteed to function outside of its  operating conditions.  4)  measured on jesd51-7 4-layer board. 

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  3   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  electrical characteristics  v in  = 24v, t a = 25  c, unless otherwise noted.   specifications over temperature are guaranteed by design and characterization.   parameter symbol condition min typ max units vin uvlo threshold      3.6  4.0  4.4  v  vin uvlo hysteresis        0.4    v  shutdown supply current    v en  = 0v    2  5  a  quiescent supply current    no load, v fb  = 250mv    160  220  a  upper switch on resistance  (5)  r ds(on)  v bst  ? v sw  = 5v    150    m ?   upper switch leakage current  i swlk  v en  = 0v, v sw  = 0v    0.01  1  a  current limit  i pk  v fb  = 0.15v  3.5  4.3    a  en up threshold  v enh   1.4 1.55 1.7 v  en threshold hysteresis  v enhy    320  mv  en input current  i eni  v en  =5v    0.01  1  a  en sinking current  i ens  v en  =2v    2  3  a  dim up threshold  v dimh   0.8 1.15 1.5 v  dim threshold hysteresis  v dimhy    300  mv  v dim  =5v  -1    1  a  dim input current  i dim  v dim  =0v  -5  -1 a  feedback voltage threshold high  (5)  v fbh   5v < v in  < 36v, v fb rising from  0v until v sw  < 30v  220 225 230  mv  feedback voltage threshold low  (5)  v fbl  5v < v in  < 36v, v fb falling  from 0.25v until v sw  > 30v  170 175 180  mv  fb pin input current  i fb  v fb =5v or 0v  -100    100  na  max duty cycle  (5)  d max      98    %  thermal shutdown  (5)   hysteresis = 20c  150    c  note:  5)  guaranteed by design. 

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  4   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  pin functions  soic8-ep  pin #  name description  1 sw  switch node. output from the hi gh-side switch. requires a low-v f  schottky rectifier.  place the rectifier close to the sw pins to reduce switching spikes.  2 dim  pwm dimming input. pull this pin below the specified threshold to turn dimming off. pull this pin above the specified threshold to turn dimming on. if there is no need for  dimming, connect dim and en pins together.  3 en  enable input. pull this pin below the specifi ed threshold to shutdown the chip. pull this  pin up above the specified threshold or  leave it floating to enable the chip.  4  gnd,  exposed  pad  ground. connect as close as possible to t he output capacitor. avoid the high-current  switching paths. connect exposed pad to gnd  plane for optimal thermal performance.  5 fb  feedback. input to hysteretic  comparators. connect an exter nal current sensing resistor  in series with the leds to gnd. connect s with the feedback voltage; regulated at  +200mv with 25% ripple.  6 nc not connected  7 vin  input supply. supplies power to all the inter nal control circuitry, including both bootstrap  regulators and the high-side switch. place a de coupling capacitor to ground close to this  pin to minimize switching spikes.  8 bst  bootstrap. positive power supply for the in ternal floating high-side mosfet driver.  connect a bypass capacitor between this pin and sw pin.   

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  5   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  block diagram  en reference uvlo internal regulators adaptive threshold adjustment circuit control logic and protection circuits i ens i pk v fbh v fbl dim fb 200mv r s q gnd sw bst vin v fbh v fbl   figure 1?functional block diagram 

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  6   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  typical characteristics  current limit vs. temperature average voltage of fb vs. temperature iq vs.temperature rds_on vs. temperature 0 50 100 150 200 250 -50 -30 -10 10 30 50 70 90 110 130 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 -50-30 -10 10 30 50 70 90 110130 135 140 145 150 155 160 165 170 175 -50 -30 -10 10 30 50 70 90 110 130 192 196 200 204 208 -50 -30 -10 10 30 50 70 90 110 130

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  7   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  typical performanc e characteristics  l=47  h, v in =30v, iled=2a, 7 led load, t a =25c, unless otherwise noted.  pmw dimimg cure efficiency vs. led number v in =36v v sw 20v/div. v en 5v/div. v led 20v/div. i led 1a/div. v sw 20v/div. v in 20v/div. v led 20v/div. i led 1a/div. v sw 20v/div. v in 20v/div. v led 20v/div. i led 1a/div. v sw 20v/div. v in 20v/div. v led 20v/div. i led 1a/div. v sw 20v/div. v en 5v/div. v led 20v/div. i led 1a/div. v sw 20v/div. v dim 2v/div. v led 20v/div. i led 1a/div. 0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 0 0.2 0.4 0.6 0.8 1 8 82 84 86 88 90 92 94 96 98 100 123456789 efficiency (%) led current (a) pmw duty led number 200hz 2khz  

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  8   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  typical performanc e characteristics  (continued)   l=47  h, v in =30v, iled=2a, 7 led load, t a =25c, unless otherwise noted.  v sw 20v/div. v en 2v/div. v led 20v/div. i led 1a/div. v sw 20v/div. v in 20v/div. v led 20v/div. i short 1a/div. v sw 20v/div. i short 1a/div.  

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  9   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  operation  hysteresis current control with adaptive  threshold adjustment  MP2480 operates in a hysteretic current-control  mode to accurately regulate the led current.  the sensing resistor (r fb ) connects to the fb  pin to sense the led current. the power  mosfet turns on and remains on until the  voltage on the fb pin rises to the upper  threshold of 225mv. the power mosfet then  turns off and remains off until fb pin falls to the  lower threshold of 175mv. the two thresholds  are adaptive and adjust to compensate for  circuit delay. this regulates the led current  very accurately with an average of 200mv at  the fb pin.  enable control  the MP2480 has a dedicated enable-control  pin (en) with positive logic. its falling threshold  is 1.23v, and its rising threshold is 1.55v  (320mv higher).  when floating, en pulls up to about 3.0v by an  internal 1a current source so it is enabled.  pulling down a floating en requires a current  capability of 1a..  floating driver and bootstrap charging  the floating power mosfet driver is powered  by an external bootstrap capacitor. this floating  driver has its own uvlo protection, with a  rising threshold of 2.2v and a falling threshold  of 150mv.  the dedicated internal bootstrap regulator  charges and regulates the bootstrap capacitor  to around 5v.  in case the internal circuit does not have  sufficient voltage and the bootstrap capacitor  has insufficient charge, ex tra external circuitry  can ensure that the bootstrap voltage is in the  normal operational region. refer to external  bootstrap diode in the application section.  under-voltage lockout (uvlo)  under-voltage lockout (uvlo) protects the chip  from operating at insufficient supply voltage.  the uvlo rising threshold is about 4.0v while  its falling threshold is a consistent 3.6v.  thermal shutdown  thermal shutdown prevents the chip from  operating at exceedingly high temperatures.  when the silicon die temperature rises above  its upper threshold, the chip shuts down. when  the temperature falls below its lower threshold,  the chip is enabled again.  led short protection  the led current is within its limits and well- regulates while fb pin voltage is 200mv, as  long as r fb  has not failed.   if the led sensing resistor has failed or the  output has shorted to gnd, the voltage of fb  pin falls. v in  charges the inductor. when the  inductor current reaches the current limit value,  the power mosfet turns off. MP2480 will retry  the operation after about 300s delay. 

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  10   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  application information  component selection  setting the led current  r fb  is connected in series to the leds and sets  the led current, i led.  the fb pin connects to  the voltage on the sensing resistor r fb , where.  fb led fb v i r =   for example, for i led  = 700ma, r fb  = 286m ? .   inductor selection and frequency setting  the inductor l   supplies a constant current to  the led. the inductor value is related to the  switching frequency (f s ) setting:  in out out s in led (v v ) v f vli 25% ?? = ?? ?   where v in  is the input voltage, and v out  is the  output voltage that drives the leds. a larger- value inductor will result in smaller switching  frequency.  the peak inductor current is about:  lp led i i 1.125 =?   choose an inductor that will not saturate under  the maximum inductor peak current.   output rectifier diode  the output rectifier diode supplies the current to  the inductor when the high-side switch is off. to  reduce losses due to the diode?s forward  voltage and recovery times, use a schottky  diode.  the rms current through the diode is about:  out dled in v ii 1 v =??   choose a diode with a maximum reverse  voltage rating greater than the maximum input  voltage, and a current rating greater than the  maximum diode current.   input capacitor c in  the input current to the step-down converter is  discontinuous, and therefore requires a  capacitor to supply the ac current to the step- down converter and maintain the dc input  voltage. use low-esr capacitors for best  performance, especially for high-switching? frequency applications.  the rms current through the input capacitor is  about:  out dled in v ii v =? ?  with low esr capacitors, the input voltage  ripple can be estimated as:  out out led in sin in in vv i v1 fc v v ?? =  ? ??  ??   choose the input capacitor with a high-enough  rms current rating and enough capacitance for  a small input-voltage ripple.   include a small high-quality ceramic capacitor  (0.1  f) placed as close to the ic as possible  when using electrolytic or tantalum capacitors.   output capacitor c out  the output capacitor (c out ) is not necessary to  reduce the led ripple current: the led ripple  current (peak-to-peak value) is about 15% of  the led dc current. however, the output  capacitor can be used to further reduce the  led ripple current. use low-esr capacitors to  limit the output ripple voltage. the output ripple  voltage can be estimated by:  out out out esr sin sout vv 1 v1r fl v 8fc ?? ?? = ?  + ?? ??  ?? ??   where r esr  is the equivalent series resistance  (esr) value of the output capacitor.  

 MP2480 ? 36v input, 3a high power led driver    MP2480 rev. 1.01  www.monolithicpower.com  11   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  external bootstrap diode  an external bootstrap diode may enhance the  efficiency of the led driver. for the cases listed  below, add an external bst diode is from a 5v  rail to the bst pin:  z   there is a 5v rail available in the system;  z  v in     5v;  z   3.3v < v out  < 5v;   add a diode for high duty cycle operations  (when v out /v in  > 65%), and for very-high? frequency (over 1.5mhz) applications.  the bootstrap diode can be low-cost, such as a  in4148 or bat54.    figure 2?external bootstrap diode  layout consideration  place the input decoupling capacitors and the  catch diode as close to MP2480 (v in  pin, sw  pin and pgnd) as possible, with short, wide  traces. this reduces the voltage spike on the  sw node and lowers the emi noise level.  run the feedback trace as far away from the  inductor and noisy power traces as possible.  try to run the feedback trace on the opposite  side of the pcb to the inductor, with a ground  plane separating the traces from the inductor.   to improve thermal conduction, create a grid of  thermal vias right under the exposed pad. use  small vias (15mil barrel diameter) so that the  holes fill during the plating process. very large  holes can cause ?solder-wicking? problems  during the reflow soldering process. use a pitch  (distance between the centers) of around 40mil  to space the vias.  

 MP2480 ? 36v input, 3a high power led driver    notice:  the information in this document is subject to change wi thout notice. users should warra nt and guarantee that third  party intellectual property rights are not infringed upon w hen integrating mps products into  any application. mps will not  assume any legal responsibility for any said applications.  MP2480 rev. 1.01  www.monolithicpower.com  12   1/25/2013  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2013 mps. all rights reserved.  package information  soic8-ep  see detail "a" 0.0075(0.19) 0.0098(0.25) 0.050(1.27) bsc 0.013(0.33) 0.020(0.51) seating plane 0.000(0.00) 0.006(0.15) 0.051(1.30) 0.067(1.70) top view front view side view bottom view note:   1) control dimension is in inches.  dimension in       bracket is in millimeters.   2) package length does not include mold flash,       protrusions or gate burrs.   3) package width does not include interlead flash       or protrusions.   4) lead coplanarity (bottom of leads after forming)       shall be 0.004" inches max.   5) drawing conforms to jedec ms-012, variation ba.   6) drawing is not to scale. 0.089(2.26) 0.101(2.56) 0.124(3.15) 0.136(3.45) recommended land pattern 0.213(5.40) 0.063(1.60) 0.050(1.27) 0.024(0.61) 0.103(2.62) 0.138(3.51) 0.150(3.80) 0.157(4.00) pin 1 id 0.189(4.80) 0.197(5.00) 0.228(5.80) 0.244(6.20) 14 85 0.016(0.41) 0.050(1.27) 0 o -8 o detail "a" 0.010(0.25) 0.020(0.50) x 45 o 0.010(0.25) bsc gauge plane    
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