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		  Datasheet File OCR Text:


		  ?  2007 microchip technology inc. ds21999b-page 1 mcp1727 features  1.5a output current capability  input operating voltage range: 2.3v to 6.0v  adjustable output voltage range: 0.8v to 5.0v  standard fixed output voltages: - 0.8v, 1.2v, 1.8v, 2.5v, 3.0v, 3.3v, 5.0v  other fixed output voltage options available  upon request  low dropout voltage: 330 mv typical at 1.5a  typical output voltage tolerance: 0.5%  stable with 1.0 f ceramic output capacitor  fast response to load transients  low supply current: 120 a (typ)  low shutdown supply current: 0.1 a (typ)  adjustable delay on power good output  short circuit current limiting and  overtemperature protection  3x3 dfn-8 and soic-8 package options applications  high-speed driver chipset power  networking backplane cards  notebook computers  network interface cards  palmtop computers  2.5v to 1.xv regulators description the mcp1727 is a 1.5a low dropout (ldo) linear regulator that provides high current and low output voltages in a very small package. the mcp1727 comes in a fixed (or adjustable) output voltage version, with an output voltage range of 0.8v to 5.0v. the 1.5a output current capability, combined with the low output voltage capability, make the mcp1727 a good choice for new sub-1.8v output vo ltage ldo applications that have high current demands. the mcp1727 is stable using ceramic output capacitors that inherently  provide lower output noise and reduce the size and cost of the entire regulator solution. only 1 f of output capacitance is needed to stabilize the ldo.  using cmos construction, the quiescent current consumed by the mcp1727 is typically less than 120 a over the entire input voltage range, making it attractive for portable computing applications that demand high output current. when shut down, the quiescent current is reduced to less than 0.1 a. the scaled-down output voltage is internally monitored and a power good (pwrgd) output is provided when the output is within 92% of  regulation (typical). an external capacitor can be used on the c delay  pin to adjust the delay from 200 s to 300 ms. the overtemperature and short circuit current-limiting provide additional protection for the ldo during system fault conditions.  package types v in v in shdn gnd pwrgd c delay sense v out v in v in shdn gnd pwrgd c delay adj v out adjustable (soic-8) fixed (soic-8) v in v in shdn gnd pwrgd c delay sense v out 1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 fixed (3x3 dfn) v in v in shdn gnd pwrgd c delay v out adjustable (3x3 dfn) adj 12 3 45 6 7 8 12 3 45 6 7 8 1.5a, low voltage, low quiescent current ldo regulator downloaded from:  http:///

 mcp1727 ds21999b-page 2 ?  2007 microchip technology inc. typical application mcp1727 adjustable output voltage v in shdn gnd pwrgd c delay adj v out 12 3 45 6 7 8 1f pwrgd v out  = 1.2v @ 1a 100 k  4.7 f v in  = 2.3v to 2.8v on off v in 20 k  40 k  r 1 r 2 c 1 c 2 r 3 1000 pf c 3 mcp1727 fixed output voltage v in shdn gnd pwrgd c delay sense v out 12 3 45 6 7 8 pwrgd v out  = 1.8v @ 1a v in  = 2.3v to 2.8v on off v in 1f 100 k  4.7 f c 1 c 2 r 1 1000 pf c 3 downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 3 mcp1727 functional block diagram - adjustable output ea + C v out pmos r f c f i sns overtemperature v ref comp 92% of v ref t delay pwrgd c delay v in driver w/limit and shdn gnd soft-start adj undervoltage  lock out v in   reference shdn shdn shdn sensing (uvlo) downloaded from:  http:///

 mcp1727 ds21999b-page 4 ?  2007 microchip technology inc. functional block diagram - fixed output ea + C v out pmos r f c f i sns overtemperature v ref comp 92% of v ref t delay pwrgd c delay v in driver w/limit and shdn gnd soft-start sense undervoltage  lock out v in   reference shdn shdn shdn sensing (uvlo) downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 5 mcp1727 1.0 electrical  characteristics absolute maximum ratings ? v in ....................................................................................6.5v maximum voltage on any pin .. (gnd C 0.3v) to (v dd  + 0.3)v maximum power dissipation......... internally-limited ( note 6 ) output short circuit duration ................................ continuous storage temperature .....................................-65c to +150c maximum junction temperature, t j ........................... +150c esd protection on all pins (hbm/mm) ...........    2kv;    200v ? notice:  stresses above those listed under maximum rat- ings may cause permanent damage  to the device. this is a stress rating only and functional operation of the device at those or any other conditions  above those indicated in the operational listings of this spec ification is not implied. expo- sure to maximum rating conditions for extended periods may affect device reliability. ac/dc characteristics electrical specifications:  unless otherwise noted, v in  = v out(max)  + v dropout(max)   (note 1) , v r =1.8v for adjustable output,  i out  = 1 ma, c in  = c out  = 4.7 f (x7r ceramic), t a  = +25c. boldface  type applies for junction temperatures, t j  ( note 7 ) of  -40c to +125c   parameters sym min typ max units conditions input operating voltage v in 2.3 6.0 v note 1 input quiescent current i q  120 220 a i l  = 0 ma, v in  =  note 1 , v out  = 0.8v to 5.0v input quiescent current for  shdn  mode i shdn 0 . 1 3 a shdn  = gnd maximum output current i out 1.5  av in  = 2.3v to 6.0v v r  = 0.8v to 5.0v,  note 1 line regulation  v out / (v out  x   v in ) 0 . 0 5 0.16 %/v (note 1)    v in     6v load regulation  v out /v out -1.0 0.5 1.0 %i out  = 1 ma to 1.5a, v in  =  note 1 , ( note 4 ) output short circuit current i out_sc 2 . 2 av in  =  note 1 , r load  mcp1727 ds21999b-page 6 ?  2007 microchip technology inc. dropout characteristics dropout voltage v in -v out  330 550 mv note 5 , i out  = 1.5a,  v in(min) =2.3v power good characteristics pwrgd input voltage operat- ing range  v pwrgd_vin 1.0  6.0 v t a  = +25c 1.2  6.0 t a  = -40c to +125c for v in  < 2.3v, i sink = 100 a pwrgd threshold voltage (referenced to v out ) v pwrgd_th % v out falling edge 89 92 95 v out  < 2.5v fixed, v out  = adj. 90 92 94 v out  >= 2.5v fixed pwrgd threshold hysteresis v pwrgd_hys 1.0 2.0 3.0 %v out pwrgd output voltage low v pwrgd_l 0 . 2 0.4 vi pwrgd   sink  = 1.2 ma, adj = 0v, sense = 0v pwrgd leakage p wrgd _ lk 1n a v pwrgd  = v in  = 6.0v pwrgd time delay t pg rising edger pullup  = 10 k  i cdelay  = 140 na (typ)  200  s c delay = open 10 30 55 ms c delay =0.01f  300  ms c delay =0.1f detect threshold to pwrgd  active time delay t vdet-pwrgd  200  s v adj  or v sense  = v pwrgd_th  +  20 mv to v pwrgd_th  - 20 mv shutdown input logic high input  v shdn-high 45 %v in v in  = 2.3v to 6.0v logic low input  v shdn-low 15 %v in v in  = 2.3v to 6.0v shdn  input leakage current shdn ilk -0.1 0.001 +0.1 a v in = 6v, shdn  =v in , shdn  = gnd ac performance output delay from shdn t or 100 s shdn  = gnd to v in   v out  = gnd to 95% v r   ac/dc characteristi cs (continued) electrical specifications:  unless otherwise noted, v in  = v out(max)  + v dropout(max)   (note 1) , v r =1.8v for adjustable output,  i out  = 1 ma, c in  = c out  = 4.7 f (x7r ceramic), t a  = +25c. boldface  type applies for junction temperatures, t j  ( note 7 ) of  -40c to +125c   parameters sym min typ max units conditions note 1: the minimum v in  must meet two conditions: v in    2.3v and v in      v out(max)  +  v dropout(max). 2: v r  is the nominal regulator output voltage for the fixed cases. v r  = 1.2v, 1.8v, etc. v r  is the desired set point output  voltage for the adjustable cases. v r  = v adj   *  ((r 1 /r 2 )+1).  figure 4-1 . 3: tcv out  = (v out-high  C v out-low ) *10 6  / (v r  *   temperature). v out-high  is the highest voltage measured over the  temperature range. v out-low  is the lowest voltage measured over the temperature range. 4: load regulation is measured at a constant junction temperature using low duty-cy cle pulse testing. load regulation is  tested over a load range from 1 ma to the maximum specified output current. 5: dropout voltage is defined as the input-to-output voltage differential at which the output voltage drops 2% below its  nominal value that was measured with an input voltage of v out  = v r  + v dropout(max) . 6: the maximum allowable power dissipation is a function of ambient temperature, the maximum allowable junction  temperature and the thermal resistance from junction to air. (i.e., t a , t j ,   ja ). exceeding the maximum allowable power  dissipation will cause the device operat ing junction temperature to exceed the maximum +150c rating. sustained  junction temperatures above 150c can impact device reliability. 7: the junction temperature is approximated  by soaking the device under test at an ambient temperature equal to the  desired junction temperature. the test time is small enough su ch that the rise in the junction temperature over the  ambient temperature is not significant. downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 7 mcp1727 temperature specifications output noise e n 2 . 0 v /  hz i out  = 200 ma, f = 1 khz, c out   = 10 f (x7r ceramic), v out  =  2.5v power supply ripple rejection  ratio psrr  60  db f = 100 hz, c out  = 10 f, i out  = 10 ma,  v inac  = 30 mv pk-pk, c in  = 0 f thermal shutdown temperature t sd  150  c i out  = 100 a, v out  = 1.8v,  v in  = 2.8v thermal shutdown hysteresis  t sd 1 0 ci out  = 100 a, v out  = 1.8v,  v in  = 2.8v electrical specifications:  unless otherwise indicated, all limits apply for v in  = 2.3v to 6.0v. parameters sym min typ max units conditions temperature ranges operating junction temperature range t j -40  +125 c steady state maximum junction temperature t j   +150 c transient storage temperature range t a -65  +150 c thermal package resistances thermal resistance, 8ld 3x3 dfn  ja  41  c/w 4-layer jc51-7  standard board with  vias thermal resistance, 8ld soic  ja  150  c/w 4-layer jc51-7  standard board ac/dc characteristi cs (continued) electrical specifications:  unless otherwise noted, v in  = v out(max)  + v dropout(max)   (note 1) , v r =1.8v for adjustable output,  i out  = 1 ma, c in  = c out  = 4.7 f (x7r ceramic), t a  = +25c. boldface  type applies for junction temperatures, t j  ( note 7 ) of  -40c to +125c   parameters sym min typ max units conditions note 1: the minimum v in  must meet two conditions: v in    2.3v and v in      v out(max)  +  v dropout(max). 2: v r  is the nominal regulator output voltage for the fixed cases. v r  = 1.2v, 1.8v, etc. v r  is the desired set point output  voltage for the adjustable cases. v r  = v adj   *  ((r 1 /r 2 )+1).  figure 4-1 . 3: tcv out  = (v out-high  C v out-low ) *10 6  / (v r  *   temperature). v out-high  is the highest voltage measured over the  temperature range. v out-low  is the lowest voltage measured over the temperature range. 4: load regulation is measured at a constant junction temperature using low duty-cy cle pulse testing. load regulation is  tested over a load range from 1 ma to the maximum specified output current. 5: dropout voltage is defined as the input-to-output voltage differential at which the output voltage drops 2% below its  nominal value that was measured with an input voltage of v out  = v r  + v dropout(max) . 6: the maximum allowable power dissipation is a function of  ambient temperature, the maximum allowable junction  temperature and the thermal resistance from junction to air. (i.e., t a , t j ,   ja ). exceeding the maximum allowable power  dissipation will cause the device operat ing junction temperature to exceed  the maximum +150c rating. sustained  junction temperatures above 150c can impact device reliability. 7: the junction temperature is approximated  by soaking the device under test at an ambient temperature equal to the  desired junction temperature. the test time is small enough su ch that the rise in the junction temperature over the  ambient temperature is not significant. downloaded from:  http:///

 mcp1727 ds21999b-page 8 ?  2007 microchip technology inc. 2.0 typical performance curves note:  unless otherwise indicated v out  = 1.8v (adjustable), v in  = 2.8v, c out  = 4.7 f ceramic (x7r), c in  = 4.7 f ceramic (x7r), i out  = 1 ma, temperature = +25c, v in  = v out  + 0.6v, rpwrgd = 10 k   to  v in .  note:  junction temperature (t j ) is approximated by soaking the device  under test to an ambient temperature equal to the desired junction temperature. the test time is small enough such that the rise in junction temperature over the ambient temperature  is not significant. figure 2-1: quiescent current vs. input  voltage (1.2v adjustable). figure 2-2: ground current vs. load  current (1.2v adjustable). figure 2-3: quiescent current vs.  junction temperature (1.2v adjustable). figure 2-4: line regulation vs.  temperature (1.2v adjustable). figure 2-5: load regulation vs.  temperature. figure 2-6: adjust pin voltage vs.  temperature. note: the graphs and tables provided following this note ar e a statistical summary based on a limited number of samples and are provided for informational purpose s only. the performance characteristics listed herein are not tested or guaranteed. in so me graphs or tables, the data presented may be outside the specified operating range (e.g., outside specified power suppl y range) and therefore outs ide the warranted range. 90 100 110 120 130 140 150 23456 input voltage (v) quiescent current (  a) 130 c -45 c 25 c 90 c v out  = 1.2v adj i out  = 0 ma 100 110 120 130 140 150 160 170 180 190 200 0 250 500 750 1000 1250 1500 load current (ma) ground current (  a) v in =3.3v v out  = 1.2v adj v in =5.0v v in =2.3v 100 105 110 115 120 125 130 135 140 -45 -20 5 30 55 80 105 130 temperature (c) quiescent current (  a) v in =5.0v v in =2.5v v in =4.0v        i out  = 0 ma v out  = 1.2v adj 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 -45-20 5 305580105130 temperature (c) line regulation (%/v) v out  = 1.2v adj v in  = 2.3v to 6.0v i out  = 1 ma i out  = 500 ma i out  = 1000 ma i out  = 100 ma -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 -45-20 5 305580105130 temperature (c) load regulation (%) i out  = 1.0 ma to 1500 ma v out  = 5.0v v out  = 3.3v v out  = 0.8v v out  = 1.8v 0.408 0.409 0.409 0.410 0.410 0.411 -45 -20 5 30 55 80 105 130 temperature (c) adjust pin voltage (v) i out  = 1.0 ma v in  = 6.0v v in  = 2.3v v in  = 5.0v downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 9 mcp1727 note:  unless otherwise indicated v out  = 1.8v (adjustable), v in  = 2.8v, c out  = 4.7 f ceramic (x7r), c in  = 4.7 f ceramic (x7r), i out  = 1 ma, temperature = +25c, v in  = v out  + 0.6v, rpwrgd = 10 k   to  v in .  figure 2-7: dropout voltage vs. load  current (adjustable version). figure 2-8: dropout voltage vs.  temperature (adjustable version). figure 2-9: power good (pwrgd)  time delay vs. temperature. figure 2-10: quiescent current vs. input  voltage (0.8v fixed). figure 2-11: quiescent current vs. input  voltage (2.5v fixed). figure 2-12: ground current vs. load  current. 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0 250 500 750 1000 1250 1500 load current (ma) dropout voltage (v) v out  = 2.5v adj v out  = 5.0v adj 0.30 0.32 0.34 0.36 0.38 0.40 0.42 -45 -20 5 30 55 80 105 130 temperature (c) dropout voltage (v) v out  = 3.3v adj v out  = 5.0v adj v out  = 2.5v adj i out  = 1.5a 25 26 27 28 29 30 31 32 -45 -20 5 30 55 80 105 130 temperature (c) power good time delay (ms) c delay  = 0.01   f v out  = 1.8v adj v in  = 2.4v v in  = 5.0v v in  = 3.3v 80 90 100 110 120 130 140 150 23456 input voltage (v) quiescent current (  a) -45c +130c +85c +25c v out  = 0.8v i out  = 0 ma 80 90 100 110 120 130 140 150 33 . 544 . 555 . 56 input voltage (v) quiescent current (  a) v out  = 2.5v i out  = 0 ma +130  c -45  c +25  c +90  c 0.00 50.00 100.00 150.00 200.00 250.00 0 250 500 750 1000 1250 1500 load current (ma) ground current (  a) v in  = 2.3v for v r =0.8v v in  = 3.1v for v r =2.5v v out =0.8v v out =2.5v downloaded from:  http:///

 mcp1727 ds21999b-page 10 ?  2007 microchip technology inc. note:  unless otherwise indicated v out  = 1.8v (adjustable), v in  = 2.8v, c out  = 4.7 f ceramic (x7r), c in  = 4.7 f ceramic (x7r), i out  = 1 ma, temperature = +25c, v in  = v out  + 0.6v, rpwrgd = 10 k   to  v in .  figure 2-13: quiescent current vs.  temperature. figure 2-14: i shdn  vs. temperature. figure 2-15: line regulation vs.  temperature (0.8v fixed). figure 2-16: line regulation vs.  temperature (2.5v fixed). figure 2-17: load regulation vs.  temperature (v out  < 2.5v fixed). figure 2-18: load regulation vs.  temperature (v out     2.5v fixed). 95 100 105 110 115 120 125 130 -45 -20 5 30 55 80 105 130 temperature (c) quiescent current (  a) v out  = 0.8v v out  = 2.5v i out  = 0 ma 0.00 0.05 0.10 0.15 0.20 0.25 0.30 -45 -20 5 30 55 80 105 130 temperature (c) ishdn (  a) v in  = 2.3v v in  = 4.0v v in  = 6.0v v r  = 0.8v 0.00 0.02 0.04 0.06 0.08 0.10 -45-20 5 305580105130 temperature (c) line regulation (%/v) v out  = 0.8v v in  = 2.3v to 6.0v i out  = 1 ma i out  = 100 ma i out  = 500ma i out  = 1a 0.015 0.020 0.025 0.030 0.035 0.040 0.045 -45-20 5 305580105130 temperature (c) line regulation (%/v) i out  = 1000 ma i out  = 1 ma i out  = 100 ma i out  = 1500 ma i out  = 500 ma            v r  = 2.5v v in  = 3.1 to 6.0v -0.30 -0.20 -0.10 0.00 0.10 0.20 0.30 -45 -20 5 30 55 80 105 130 temperature (c) load regulation (%) v out  = 0.8v i out  = 1 ma to 1500 ma v in  = 2.3v -0.45 -0.40 -0.35 -0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0.00 -45 -20 5 30 55 80 105 130 temperature (c) load regulation (%) v out  = 2.5v v out  = 5.0v i out  = 1 ma to 1500 ma downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 11 mcp1727 note:  unless otherwise indicated v out  = 1.8v (adjustable), v in  = 2.8v, c out  = 4.7 f ceramic (x7r), c in  = 4.7 f ceramic (x7r), i out  = 1 ma, temperature = +25c, v in  = v out  + 0.6v, rpwrgd = 10 k   to  v in .  figure 2-19: dropout voltage vs. load  current. figure 2-20: dropout voltage vs.  temperature. figure 2-21: short circuit current vs.  input voltage. figure 2-22: output noise voltage  density vs. frequency. figure 2-23: power supply ripple  rejection (psrr) vs. frequency (v out  = 1.2v  adj.). figure 2-24: power supply ripple  rejection (psrr) vs. frequency (v out  = 1.2v  adj.). 0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0 250 500 750 1000 1250 1500 load current (ma) dropout voltage (v) v out  = 5.0v v out  = 2.5v temperature = 25  c 0.25 0.30 0.35 0.40 0.45 -45-20 5 305580105130 temperature (c) dropout voltage (v) i out = 1.5a v out  = 2.5v v out  = 5.0v 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.0 3.5 4.0 4.5 5.0 5.5 6.0 input voltage (v) short circuit current (a) v out  = 2.5v temperature = 25 c 0.001 0.01 0.1 1 10 0.01 0.1 1 10 100 1000 frequency (khz) noise (v/  hz) v r =0.8v, v in =2.3v v r =2.5v, v in =3.3v c out =1   f ceramic x7r c in =10   f ceramic i out =200 ma -80 -70 -60 -50 -40 -30 -20 -10 0 0.01 0.1 1 10 100 1000 frequency (khz) psrr (db) v r =1.2v adj c out =10   f ceramic x7r v in =3.1v c in =0   f i out =10 ma -80 -70 -60 -50 -40 -30 -20 -10 0 0.01 0.1 1 10 100 1000 frequency (khz) psrr (db) v r =1.2v adj c out =22   f ceramic x7r v in =3.1v c in =0   f i out =10 ma downloaded from:  http:///

 mcp1727 ds21999b-page 12 ?  2007 microchip technology inc. note:  unless otherwise indicated v out  = 1.8v (adjustable), v in  = 2.8v, c out  = 4.7 f ceramic (x7r), c in  = 4.7 f ceramic (x7r), i out  = 1 ma, temperature = +25c, v in  = v out  + 0.6v, rpwrgd = 10 k   to  v in .  figure 2-25: power supply ripple  rejection (psrr) vs. frequency (v out  = 2.5v  fixed). figure 2-26: power supply ripple  rejection (psrr) vs. frequency (v out  = 2.5v  fixed). figure 2-27: 2.5v (fixed) startup from  v in . figure 2-28: 2.5v (fixed) startup from  shutdown. figure 2-29: power good (pwrgd)  timing with c bypass  of 1000 pf. figure 2-30: power good (pwrgd)  timing with c bypass  of 0.1 f. -80 -70 -60 -50 -40 -30 -20 -10 0 0.01 0.1 1 10 100 1000 frequency (khz) psrr (db) v r =2.5v fixed c out =10   f ceramic x7r v in =3.3v c in =0   f i out =10 ma -90 -80 -70 -60 -50 -40 -30 -20 -10 0 0.01 0.1 1 10 100 1000 frequency (khz) psrr (db) v r =2.5v fixed c out =22   f ceramic x7r v in =3.3v c in =0   f i out =10 ma downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 13 mcp1727 note:  unless otherwise indicated v out  = 1.8v (adjustable), v in  = 2.8v, c out  = 4.7 f ceramic (x7r), c in  = 4.7 f ceramic (x7r), i out  = 1 ma, temperature = +25c, v in  = v out  + 0.6v, rpwrgd = 10 k   to  v in .  figure 2-31: dynamic line response  (0.8v fixed). figure 2-32: dynamic line response  (2.5v fixed). figure 2-33: dynamic load response  (2.5v fixed, 10 ma to 1000 ma). figure 2-34: dynamic load response  (2.5v fixed, 100 ma to 1000 ma). downloaded from:  http:///

 mcp1727 ds21999b-page 14 ?  2007 microchip technology inc. 3.0 pin description the descriptions of the pins are listed in  table 3-1 . table 3-1: pin function table 3.1 input voltage supply (v in ) connect the unregulated or regulated input voltage source to v in . if the input voltage source is located several inches away from the ldo, or the input source is a battery, it is recommended that an input capacitor be used. a typical input capacitance value of 1 f to 10 f should be sufficient for most applications.  3.2 shutdown control input (shdn ) the shdn  input is used to turn the ldo output voltage on and off. when the shdn  input is at a logic-high level, the ldo output voltage is enabled. when the shdn  input is pulled to a logic-low level, the ldo output voltage is disabled. when the shdn  input is pulled low, the pwrgd output also goes low and the ldo enters a low quiescent current shutdown state where the typical quiescent current is 0.1 a. 3.3 ground (gnd) connect the gnd pin of the ldo to a quiet circuit ground. this will help the ldo power supply rejection ratio and noise performance. the ground pin of the ldo only conducts the quiescent current of the ldo (typically 120 a), so a heavy trace is not required. for applications have switching or noisy inputs tie the gnd pin to the return of the output capacitor. ground planes help lower inductance and voltage spikes caused by fast transient load currents and are recommended for applications that are subjected to fast load transients. 3.4 power good output (pwrgd) the pwrgd output is an open-drain output used to indicate when the ldo output voltage is within 92% (typically) of its nominal regulation value. the pwrgd threshold has a typical hysteresis value of 2%. the pwrgd output is typically  delayed by 200 s (typical, no capacitance on c delay  pin) from the time the ldo output is within 92% + 3% (max hysteresis) of the regulated output value on power-up. this delay time is controlled by the c delay  pin. 3.5 power good delay set-point input  (c delay ) the c delay  input sets the power-up delay time for the pwrgd output. by connecting an external capacitor from the c delay  pin to ground, the typical delay times for the pwrgd output can be  adjusted from 200 s (no capacitance) to 300 ms (0.1 f capacitor). this allows for the optimal setting of  the system reset time. 3.6 output voltage sense/adjust input  (adj/sense) 3.6.1 adj for adjustable applications, the output voltage is connected to the adj input through a resistor divider that sets the output volt age regulation value. this provides the user the capability to set the output voltage to any value they desire within the 0.8v to 5.0v range of the device. fixed output adjustable  output name description 11v in input voltage supply 22v in input voltage supply 3 3 shdn shutdown control input (active-low) 4 4 gnd ground 5 5 pwrgd power good output (open-drain) 66c delay power good delay set-point input  7 adj voltage sense input (adjustable version) 7  sense voltage sense input (fixed voltage version) 88v out regulated output voltage exposed pad exposed pad ep exposed pad of  the dfn package (ground potential) downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 15 mcp1727 3.6.2 sense for fixed output voltage versions of the device, the sense input is used to provide output voltage feedback to the internal circ uitry of the mcp1727. the sense pin typically improves load regulation by allowing the device to compensate for voltage drops due to packaging and circuit board layout. 3.7 regulated output voltage (v out ) the v out  pin(s) is the regulated output voltage of the ldo. a minimum output capacitance of 1.0 f is required for ldo stability. the mcp1727 is stable with ceramic, tantalum and aluminum-electrolytic capacitors. see  section 4.3 output capacitor  for output capacitor se lection guidance. 3.8 exposed pad (ep) the 3x3 dfn package has an exposed pad on the bottom of the package. this pad should be soldered to the printed circuit board (pcb) to aid in the removal of heat from the package during operation. the exposed pad is at the ground potential of the ldo. downloaded from:  http:///

 mcp1727 ds21999b-page 16 ?  2007 microchip technology inc. 4.0 device overview the mcp1727 is a high output current, low dropout (ldo) voltage regulator with an adjustable delay power-good output and shutdown control input. the low dropout voltage of 330 mv typical at 1.5a of current makes it ideal for battery-powered applications. unlike other high output current ldos, the mcp1727 only draws a maximum of 220 a of quiescent current. 4.1 ldo output voltage the mcp1727 ldo is available with either a fixed output voltage or an adjustable output voltage. the output voltage range is 0.8v  to 5.0v for both versions.  4.1.1 adjust input the adjustable version of the mcp1727 uses the adj pin (pin 7) to get the output voltage feedback for output voltage regulation. this allows the user to set the output voltage of the device with two external resistors. the nominal voltage for adj is 0.41v. figure 4-1  shows the adjustable version of the mcp1727. resistors r 1  and r 2  form the resistor divider network necessary to set the output voltage. with this configuration, the equation for setting v out  is:  equation 4-1: figure 4-1: typical adjustable output  voltage application circuit. the allowable resistance value range for resistor r 2  is from 10 k   to 200 k  . solving the equation for r 1 yields the following equation: equation 4-2: 4.2 output current and current  limiting the mcp1727 ldo is tested and ensured to supply a minimum of 1.5a of output current. the mcp1727 has no minimum output load, so  the output load current can go to 0 ma and the ldo will continue to regulate the output voltage to within tolerance. the mcp1727 also incorporat es an output current limit. if the output voltage falls below 0.7v due to an overload condition (usually represents a shorted load condition), the output current is limited  to 2.2a (typical). if the overload condition is a soft overload, the mcp1727 will supply higher load currents of up to 3a. the mcp1727 should not be operated in th is condition continuously as it may result in failure of the device. however, this does allow for device usage in applications that have higher pulsed load currents having an average output current value of 1.5a or less. output overload conditions may also result in an over- temperature shutdown of the device. if the junction temperature rises above  150c, the ldo will shut down the output voltage. see  section 4.9 overtem- perature protection  for more information on overtemperature shutdown. 4.3 output capacitor the mcp1727 requires a minimum output capacitance of 1 f for output voltage stability. ceramic capacitors are recommended because of their size, cost and environmental robustness qualities.  aluminum-electrolytic and tantalum capacitors can be used on the ldo output as well. the equivalent series resistance (esr) of the el ectrolytic output capacitor must be no greater than 1  ohm. the output capacitor should be located as clos e to the ldo output as is practical. ceramic materials x7r and x5r have low temperature coefficients and are well within the acceptable esr range required. a typical 1 f x7r 0805 capacitor has an esr of 50 milli-ohms. larger ldo output capacitors can be used with the mcp1727 to improve dynamic performance and power supply ripple rejection performance. a maximum of 22 f is recommended. aluminum-electrolytic capacitors are not recommended for low-temperature applications of    25c. v out v adj r 1 r 2 + r 2 ------------------ ?? ?? = where: v out = ldo output voltage v adj =adj pin voltage (typically 0.41v) v in shdn gnd pwrgd c delay adj v out 12 3 45 6 7 8 1f v out   4.7 f v in on off v in r 1 r 2 c 1 c2 1000 pf c 3 mcp1727-adj r 1 r 2 v out v adj C v adj -------------------------------- ?? ?? = where: v out = ldo output voltage v adj =adj pin voltage (typically 0.41v) downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 17 mcp1727 4.4 input capacitor low input source impedance is necessary for the ldo output to operate proper ly. when operating from batteries, or in applications with long lead length (> 10 inches) between the input source and the ldo, some input capacitance is recommended. a minimum of 1.0 f to 4.7 f is recommended for most applications.  for applications that  have output step load requirements, the input capa citance of the ldo is very important. the input capacitance provides the ldo with a good local low-impedance source to pull the transient currents from in order to respond quickly to the output load step. for good step response performance, the input capacitor should be of equivalent (or higher) value than the output capacitor. the capacitor should be placed as close to the input of the ldo as is practical. larger input capacitors will also help reduce any high-frequency noise on the input and output of the ldo and redu ce the effects of any inductance that exists between the input source voltage and the input capacitance of the ldo. 4.5 power good output (pwrgd) the pwrgd output is used to indicate when the output voltage of the ldo is within 92% (typical value, see section 1.0 electri cal characteristics  for minimum and maximum specifications) of its nominal regulation value.  as the output voltage of the ldo rises, the pwrgd output will be held low until the output voltage has exceeded the power good threshold plus the hysteresis value. once this threshold has been exceeded, the power good time delay is started (shown as t pg  in the electrical characteristics table). the power good time delay is adjustable via the c delay  pin of the ldo (see section 4.6 c delay  input ). by placing a capacitor from the c delay  pin to ground, the power good time delay can be adjusted from 200 s (no capacitance) to 300 ms (0.1 f capacitor). after the time delay period, the pwrgd output will go high, indicating that the output voltage is stable and within regulation limits.  if the output voltage of the ldo falls below the power good threshold, the power good output will transition low. the power good circuitry has a 170 s delay when detecting a falling output voltage, which helps to increase noise immunity of the power good output and avoid false triggering of the power good output during fast output transients. see  figure 4-2  for power good timing characteristics. when the ldo is put into shutdown mode using the shdn  input, the power good output is pulled low immediately, indicating that the output voltage will be out of regulation. the timing diagram for the power good output when using the shutdown input is shown in figure 4-3 . the power good output is an  open-drain output that can be pulled up to any voltage that is equal to or less than the ldo input voltage. this  output is capable of sinking 1.2 ma (v pwrgd  < 0.4v maximum).  figure 4-2: power good timing. figure 4-3: power good timing from  shutdown. 4.6 c delay  input the c delay  input is used to provide the power-up delay timing for the power good output, as discussed in the previous section. by adding a capacitor from the c delay  pin to ground, the pwrgd power-up time delay can be adjusted from 200 s (no capacitance on c delay ) to 300 ms (0.1 f of capacitance on c delay ). see  section 1.0 electri cal characteristics  for c delay  timing tolerances. t pg t vdet_pwrgd v pwrgd_th v out pwrgd v ol v oh v in shdn v out 30 s 70 s t or pwrgd t pg downloaded from:  http:///

 mcp1727 ds21999b-page 18 ?  2007 microchip technology inc. once the power good threshold (rising) has been reached, the c delay  pin charges the external capacitor to v in . the charging current is 140 na (typical). the pwrgd output will transition high when the c delay  pin voltage has charged to 0.42v. if the output falls below the power good threshold limit during the charging time between 0.0v and 0.42v on the c delay  pin, the c delay  pin voltage will be pulled to ground, thus reset- ting the timer. the c delay  pin will be held low until the output voltage of the ldo has once again risen above the power good rising threshold. a timing diagram showing c delay , pwrgd and v out  is shown in figure 4-4 . figure 4-4: c delay  and pwrgd timing  diagram. 4.7 shutdown input (shdn ) the shdn  input is an active-low input signal that turns the ldo on and off. the shdn  threshold is a percentage of the input voltage. the typical value of this shutdown threshold is 30% of v in , with minimum and maximum limits over the entire operating temperature range of 45 % and 15%, respectively.  the shdn  input will ignore low-going pulses (pulses meant to shut down the ldo)  that are up to 400 ns in pulse width. if the shutdown input is pulled low for more than 400 ns, the ldo will enter shutdown mode. this small bit of filter ing helps to reject any system noise spikes on the shutdown input signal.  on the rising edge of the shdn  input, the shutdown circuitry has a 30 s delay before allowing the ldo output to turn on. this delay helps to reject any false turn-on signals or noise on the shdn  input signal. after the 30 s delay, the ldo output enters its soft-start period as it rises from 0v to its final regulation value. if the shdn  input signal is pulled low during the 30 s delay period, the timer will be reset and the delay time will start over again on the next rising edge of the shdn  input. the total time from the shdn  input going high (turn-on) to the ldo output being in regulation is typically 100 s. see  figure 4-5  for a timing diagram of the shdn  input. figure 4-5: shutdown input timing  diagram. 4.8 dropout voltage and undervoltage  lockout dropout voltage is defi ned as the input-to-output voltage differential at which the output voltage drops 2% below the nominal value that was measured with a v r  + 0.6v differential applied. the mcp1727 ldo has a very low dropout voltage specification of 330 mv (typical) at 1.5a of output current. see  section 1.0 electrical characteristics  for maximum dropout voltage specifications. the mcp1727 ldo operates across an input voltage range of 2.3v to 6.0v and  incorporates input undervolt- age lockout (uvlo) circuitry that keeps the ldo output voltage off until the input voltage reaches a minimum of 2.18v (typical) on the rising edge of the input voltage. as the input voltage falls, the ldo output will remain on until the input voltage level reaches 2.04v (typical). since the mcp1727 ldo undervoltage lockout activates at 2.04v as the input voltage is falling, the dropout voltage specification does not apply for output voltages that are less than 1.9v.  for high-current applications, voltage drops across the pcb traces must be taken into account. the trace resistances can cause significant voltage drops between the input voltage source and the ldo. for applications with input voltages near 2.3v, these pcb trace voltage drops can sometimes lower the input voltage enough to trigger a shutdown due to undervoltage lockout. v out t pg v pwrgd_th c delay c delay  threshold (0.42v) pwrgd 0v v in  (typ) shdn v out 30 s 70 s t or 400 ns (typ) downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 19 mcp1727 4.9 overtemperature protection the mcp1727 ldo has temperature-sensing circuitry to prevent the junction te mperature from exceeding approximately 150  c. if the ldo junction temperature does reach 150  c, the ldo output will be turned off until the junction temperatur e cools to approximately 140  c, at which point the ldo output will automatically resume normal operation. if the internal power dissipation continues to be excessive, the device will again shut off. the junction te mperature of the die is a function of power dissipati on, ambient temperature and package thermal resistance. see  section 5.0 application circuits/issues  for more information on ldo power dissipation and junction temperature. downloaded from:  http:///

 mcp1727 ds21999b-page 20 ?  2007 microchip technology inc. 5.0 application circuits/ issues 5.1 typical application the mcp1727 is used for applic ations that require high ldo output current and a power good output.  figure 5-1: typical application circuit. 5.1.1 application conditions 5.2 power calculations 5.2.1 power dissipation the internal power dissipation within the mcp1727 is a function of input voltage, out put voltage, output current and quiescent current.  equation 5-1  can be used to calculate the internal power dissipation for the ldo. equation 5-1: in addition to the ldo pass element power dissipation, there is power dissipation within the mcp1727 as a result of quiescent or ground current. the power dissipation as a result of  the ground current can be calculated using the following equation: equation 5-2: the total power dissipated within the mcp1727 is the sum of the power dissipated in the ldo pass device and the p(i gnd ) term. because of the cmos construction, the typical i gnd  for the mcp1727 is 120 a. operating at a maximum of 3.465v results in a power dissipation of 0.49 milli-watts. for most applications, this is small compared to the ldo pass device power dissipation and can be neglected. the maximum continuous operating junction temperature specified for the mcp1727 is +125  c .  to estimate the internal junction temperature of the mcp1727, the total internal power dissipation is multiplied by the thermal resistance from junction to ambient (r  ja ) of the device. the thermal resistance from junction to ambient for the 3x3 dfn package is estimated at 41  c/w.  equation 5-3:   package type = 3x3dfn8 input voltage range = 3.3v  5% v in  maximum = 3.465v v in  minimum = 3.135v v dropout (max)  = 0.525v v out  (typical) = 2.5v i out  = 1.5a maximum p diss  (typical) = 1.2w temperature rise = 49.2  c v in shdn gnd pwrgd c delay sense v out 12 3 4 5 6 7 8 10 f v out  = 2.5v @ 1.5a  10 f v in  = 3.3v on off v in r 1 c 1 c 2 1000 pf c 3 mcp1727-2.5 10k  pwrgd p ldo v in max ) () v out min () C () i out max ) ()  = where: p ldo = ldo pass device internal  power dissipation v in(max) = maximum input voltage v out(min) = ldo minimum output voltage p ignd () v in max () i vin  = where: p i(gnd = power dissipation due to the  quiescent current of the ldo v in(max) = maximum input voltage i vin = current flowing in the v in  pin  with no ldo output current  (ldo quiescent current) t jmax () p total r  ja  t amax + = t j(max) = maximum continuous junction temperature p total = total device power dissipation r  ja = thermal resistance from junction to  ambient t amax = maximum ambient temperature downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 21 mcp1727 the maximum power dissipa tion capability for a package can be calculated given the junction-to- ambient thermal resistance and the maximum ambient temperature for the application.  equation 5-4  can be used to determine the package maximum internal power dissipation. equation 5-4:   equation 5-5:   equation 5-6: 5.3 typical application internal power dissipation, junction temperature rise, junction temperature and maximum power dissipation is calculated in the following example. the power dissipation as a result of  ground current is small enough to be neglected. 5.3.1 power dissipation example 5.3.1.1 device junction temperature rise the internal junction temperature rise is a function of internal power dissipation and the thermal resistance from junction-to-ambient for the application. the thermal resistance from junction-to-ambient (r  ja ) is derived from an eia/jedec standard for measuring thermal resistance for small surface-mount packages. the eia/jedec specification is jesd51-7 high effective thermal conductivity test board for leaded surface-mount packages. the standard describes the test method and board specifications for measuring the thermal resistance from junction to ambient. the actual thermal resistance for a particular application can vary depending on many factors such as copper area and thickness. refer to an792,  a method to determine how much power a sot23 can dissipate in an application  (ds00792), for more information regarding this subject. p dmax () t jmax () t amax () C () r  ja --------------------------------------------------- = p d(max) = maximum device power dissipation t j(max) = maximum continuous junction  temperature t a(max) = maximum ambient temperature r  ja = thermal resistance from junction to  ambient t jrise () p dmax () r  ja  = t j(rise) = rise in device junction temperature  over the ambient temperature p d(max) = maximum device power dissipation r  ja = thermal resistance from junction to  ambient t j t jrise () t a + = t j = junction temperature t j(rise) = rise in device junction temperature  over the ambient temperature t a = ambient temperature package package type = 3x3dfn input voltage  v in  = 3.3v  5% ldo output voltage and current v out  = 2.5v i out  = 1.5a maximum ambient temperature t a(max)  =60c internal power dissipation p ldo(max)  =(v in(max)  C v out(min) ) x i out(max) p ldo  = ((3.3v x 1.05) C  (2.5v x 0.975))  x 1.5a p ldo  =1.54 watts t j(rise)  =p total  x r  ja t jrise  = 1.54 w x 41.0   c/w t jrise  = 63.14  c downloaded from:  http:///

 mcp1727 ds21999b-page 22 ?  2007 microchip technology inc. 5.3.1.2 junction temperature estimate to estimate the internal junction temperature, the calculated temperature rise is added to the ambient or offset temperature. for this example, the worst-case junction temperature is estimated below: as you can see from the result, this application will be operating very near the maximum operating junction temperature of 125c. the pcb layout for this application is very important  as it has a significant impact on the junction-to-ambient thermal resistance (r  ja ) of the 3x3 dfn package,  which is very important in this application. 5.3.1.3 maximum package power  dissipation at 60c ambient  temperature from this table, you can see the difference in maximum allowable power dissipation between the 3x3 dfn package and the 8-pin soic package. this difference is due to the exposed meta l tab on the bottom of the dfn package. the exposed tab of the dfn package provides a very good thermal path from the die of the ldo to the pcb. the pcb then acts like a heatsink, providing more area to dist ribute the heat generated by the ldo. 5.4 c delay  calculations (typical) t j  =t jrise  + t a(max) t j  = 63.14c + 60.0c t j  = 123.14c 3x3dfn (41 c/w r  ja ): p d(max)  = (125c C 60c) / 41 c/w p d(max)  = 1.585w soic8 (150c/watt r  ja ): p d(max)  = (125c C 60c)/ 150 c/w p d(max)  = 0.433w ci  t  v ------- ? = where:  c=c delay  capacitor i=c delay  charging current,  140 na typical.  t = time delay  v=c delay  threshold voltage,  0.42v typical ci  t  v ------- ? 140 na  t ? () 0.42 v --------------------------------- - 333.3 09C  10  t ? == = for a delay of 300 ms:  c = 333.3e-09 * .300 c = 100e-09uf (0.1  f) downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 23 mcp1727 6.0 packaging information 6.1 package marking information 8-lead soic (150 mil) example: xxxxxxxx xxxxyyww nnn 1727082e sn ^^0620 256 8-lead dfn (3x3) example: legend: xx...x customer-specific information y year code (last digit of calendar year) yy year code (last 2 digits of calendar year) ww week code (week of january 1 is week 01) nnn alphanumeric traceability code    pb-free jedec designator for matte tin (sn) * this package is pb-free. the pb-free jedec designator (     ) can be found on the outer packaging for this package. note : in the event the full microchip part nu mber cannot be marked on one line, it will be carried over to the next line, thus limiting the number of available characters for customer-specific information. 3 e 3 e 3 e caaj 0620 256 xxxx yyww nnn standard  extended temp code voltage options * code voltage options * caaj 0.8 caap 3.0 caak 1.2 caaq 3.3 caal 1.8 caar 5.0 caam 2.5 caah adj * custom output voltages available upon request. contact your local microchip sales office for more  information. standard  extended temp code voltage options * code voltage options * 082e 0.8 302e 3.0 122e 1.2 332e 3.3 182e 1.8 502e 5.0 252e 2.5 adje adj * custom output voltages available upon request. contact your local microchip sales office for more  information. downloaded from:  http:///

 mcp1727 ds21999b-page 24 ?  2007 microchip technology inc.   8-lead plastic dual flat, no lead package (mf) C 3x3x0.9 mm body [dfn] notes: 1. pin 1 visual index feature may vary, but must be located within the hatched area. 2. package may have one or more exposed tie bars at ends. 3. package is saw singulated. 4. dimensioning and tolerancing per asme y14.5m. bsc: basic dimension. theoretically exact value shown without tolerances. ref: reference dimension, usually without tolerance, for information purposes only. note: for the most current package drawings, please see the microchip packaging specification located at  http://www.microchip.com/packaging units millimeters dimension limits min nom max number of pins n 8 pitch e 0.65 bsc overall height a 0.80 0.90 1.00 standoff a1 0.00 0.02 0.05 contact thickness a3 0.20 ref overall length d 3.00 bsc exposed pad width e2 0.00 C 1.60 overall width e 3.00 bsc exposed pad length d2 0.00 C 2.40 contact width b 0.25 0.30 0.35 contact length l 0.20 0.30 0.55 contact-to-exposed pad k 0.20 C C bottom vie top vie d n e note 1 12 exposed pad b e n l e2 k note 1 d2 21 note 2 a a1 a 3 microchip technology drawing c04-062b downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 25 mcp1727 8-lead plastic small outline (sn) C narrow, 3.90 mm body [soic] notes: 1. pin 1 visual index feature may vary, but must be located within the hatched area. 2.  significant characteristic. 3. dimensions d and e1 do not include mold flash or protrusions. mold flash or protrusions shall not exceed 0.15 mm per side. 4. dimensioning and tolerancing per asme y14.5m. bsc: basic dimension. theoretically exact value shown without tolerances. ref: reference dimension, usually without tolerance, for information purposes only. note: for the most current package drawings, please see the microchip packaging specification located at  http://www.microchip.com/packaging units millmeters dimension limits min nom max number of pins n 8 pitch e 1.27 bsc overall height a C C 1.75 molded package thickness a2 1.25 C C standoff    a1 0.10 C 0.25 overall width e 6.00 bsc molded package width e1 3.90 bsc overall length d 4.90 bsc chamfer (optional) h 0.25 C 0.50 foot length l 0.40 C 1.27 footprint l1 1.04 ref foot angle  0 C 8 lead thickness c 0.17 C 0.25 lead width b 0.31 C 0.51 mold draft angle top  5 C 15 mold draft angle bottom  5 C 15 d n e e e1 note 1 12 3 b a a1 a2 l l1 c h h    microchip technology drawing c04-057b downloaded from:  http:///
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 ?  2007 microchip technology inc. ds21999b-page 27 mcp1727 appendix a: revision history revision b (february 2007)  revised notes on pages 8C13.  added junction temperature note.  figure 2-22: revised label on y-axis  figure 2-27 and figure 2-28: replaced figure and  revised figure captions.  added disclaimers to package outline drawings.  updated package outline drawings. revision a (july 2006)  original release of this document. downloaded from:  http:///

 mcp1727 ds21999b-page 28 ?  2007 microchip technology inc. notes: downloaded from:  http:///

 ?  2007 microchip technology inc. ds21999b-page 29 mcp1727 product identification system to order or obtain information, e.g., on pricing or de livery, refer to the factory or the listed sales office .     device: mcp1727: 1.5a low dropout regulator mcp1727t: 1.5a low dropout regulator tape and reel output voltage *: 08 = 0.8v standard 12 = 1.2v standard 18 = 1.8v standard 25 = 2.5v standard 30 = 3.0v standard 33 = 3.3v standard 50 = 5.0v standard *contact factory for other output voltage options extra feature code: 0 = fixed tolerance: 2 = 2.0% (standard) temperature: e =  -40  c to +125  c package type: mf = plastic dual flat no lead (dfn) (3x3x0.9 mm body), 8-lead sn = plastic small outline (150 mil body), 8-lead part no. x xx output feature code device voltage x tolerance x/ temp. xx package examples: a) mcp1727-0802e/mf: 0.8v low dropout regulator, dfn8 pkg. b) mcp1727t-1202e/mf: tape and reel, 1.2v low dropout regulator, dfn8 pkg. c) mcp1727-1802e/mf: 1.8v low dropout voltage regulator, dfn8 pkg. d) mcp1727t-2502e/mf: tape and reel, 2.5v low dropout voltage regulator, dfn8 pkg. e) mcp1727-3002e/mf: 3.0v low dropout voltage regulator, dfn8 pkg. f) mcp1727-3302e/mf: 3.3v low dropout voltage regulator, dfn8 pkg. g) mcp1727t-5002e/mf: tape and reel, 5.0v low dropout voltage regulator, dfn8 pkg. h) mcp1727t-0802e/sn: tape and reel, 0.8v low dropout voltage regulator, soic8 pkg. i) mcp1727-1202e/sn: 1.2v low dropout voltage regulator, soic8 pkg. j) mcp1727t-1802e/sn: tape and reel, 1.8v low dropout voltage regulator, soic8 pkg. k) mcp1727-2502e/sn: 2.5v low dropout voltage regulator, soic8 pkg. l) mcp1727-3002e/sn: 3.0v low dropout voltage regulator, soic8 pkg. m) mcp1727-3302e/sn: 3.3v low dropout voltage regulator, soic8 pkg. n) mcp1727t-5002e/sn: tape and reel, 5.0v low dropout voltage regulator, soic8 pkg. downloaded from:  http:///
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