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		  Datasheet File OCR Text:


		        AIC1750   dual output low esr cap. low-dropout  150ma linear regulator    analog integrations corporation    si-soft research center       ds-1750g-01  120908   3a1, no.1, li-hsin rd. i, science  park, hsinchu 300, taiwan, r.o.c.    tel: 886-3-5772500,   fax: 886-3-5772510  www.analog.com.tw  1   features       up to 150ma output current (each ldo).    low quiescent current j 50a at single output.    low dropout j 145mv at 100ma load current  and 3.3v output voltage.    high psrr j60db at 1khz.    independent shutdown controls.    current limit and thermal protection.    tiny sot-23-6, tsot-23-6 and dfn6l 2x2  package.      applications    cellular phones.     pdas.    digital still cameras.    portable consumer equipments.    description  the AIC1750 is a dual output linear regulator  in a tiny sot-23-6, tsot-23-6 and dfn6l  2x2 package. it is optimized for low esr  ceramic capacitors operation and up to 150ma  continuous current on each output.  the AIC1750 offers high precision output  voltage of   2%. at 100ma load current, a  145mv dropout is performed when output  voltage is equal to 3.3v. the quality of low  quiescent current and low dropout voltage  makes this device ideal for battery power  applications. the high ripple rejection and low  noise of the AIC1750 provide enhanced  performances for critical applications such as  cellular phones, and pdas.  the AIC1750 includes current limit and thermal  shutdown protection. each of the output is  controlled independently.      typical application circuit    vout1 6 en1 1  gnd 5 vin 2  vout2 4 en2 3  AIC1750 1  f  c in   1  f  c out1   1  f c out2   v in v out1 v out2      

           AIC1750             2   ordering information  vout1 gnd vout2 vin  en1  en2  pin configuration front view  1 3  4  6  2  5  sot-23-6  package type gt  (sot-23-6)   gl  (sot-23-6)   a ic1750-xxxxxxx   packing type  tr: tape & reel   package type  gt: sot-23-6  gl: sot-23-6  kt: tsot-23-6  kl: tsot-23-6  da: dfn6l 2x2  output2 voltage:    vout2  a 1.1v  b 1.2v  : :  v 3.2v  w 3.3v  x 2.85v  example: AIC1750-ohpgttr    vout1 = 2.5v, vout2 = 1.8v, with  gt type pin configuration  in sot-23-6 lead free package and  tape & reel packing.  AIC1750-capgltr    vout1 = 1.3v, vout2 = 1.1v, with  gl type pin configuration  in sot-23-6 lead free package and  tape & reel packing.  * ldo output1 voltage and output2 voltage with every 0.1v a step.  p: lead free commercial g: green package  (dfn6l 2x2 only available  in green package )  da  (dfn6l 2x2)   5  1  4  2  6  3  en2 en1 vin  vout2 gnd vout1  dfn6l 2x2  front view  front view  en2  en1  vout2 gnd  vin  vout1  6  4  1 2 3  5  sot-23-6  en2  en1  vout2 vin  gnd  vout1  6  4  1 2 3  5  tsot-23-6  front view  front view  en2  en1  vout2 gnd  vin  vout1  6  4  1 2 3  5  tsot-23-6  kt  (tsot-23-6)   kl  (tsot-23-6)   output1 voltage:    vout1  a 1.1v  b 1.2v  : :  v 3.2v  w 3.3v  x 2.85v     

           AIC1750             3   sot-23-6 marking   part no.  marking  output voltage  AIC1750-xxpgt  bvxxp  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)  AIC1750-xxpgl  bwxxp  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)  AIC1750-xxggt  bvxxg  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)  AIC1750-xxggl  bwxxg  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)    tsot-23-6 marking   part no.  marking  output voltage  AIC1750-xxpkt byxxp  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)  AIC1750-xxpkl bzxxp  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)  AIC1750-xxgkt byxxg  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)  AIC1750-xxgkl bzxxg  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)         

           AIC1750             4   dfn6l 2x2 marking   part no.  marking  output voltage  AIC1750-xxgda  cyxxg  1st x -> vout1, 2nd x -> vout2  x=a,b,c?,w,x (a=1.1v,  b=1.2v,c=1.3v,d=1.4v ???,w=3.3v, 0.1v a  step, x=2.85v)                absolute maximum ratings    input vo ltage ....................................................................................................................................... 6v  en pin  voltage................................................................................................................. ................... 6v  operating ambient temperature range t a ......................................................................... -40oc~85oc  operating maximum junction temperature t j ............................................................................. 125o c  storage temperature range t stg ..................................................................................... -65oc~150oc  lead temperature (sol dering 10 se c.)......................................................................................... 26 0oc  thermal resistance juncti on to case   sot-23 -6 .............................................................115  c/w   tsot-23-6 ...........................................................115  c/w   dfn6l  2x2 ............................................................ 30  c/w  thermal resistance juncti on to ambient  sot-23 -6 .............................................................250  c/w   tsot-23-6 ...........................................................250  c/w   dfn6l  2x2 ..........................................................165  c/w   (assume no ambient  airflow, no heatsink)  absolute maximum ratings are those values beyond which the life of a device may be impaired.   

           AIC1750             5   electrical characteristics     (v in  = v out  + 1v, v en1 =v en2 = v in , t j =25 c, unless otherwise specified) (note 1)   parameter  test  conditions  symbol min.  typ.  max.  unit  input voltage  (note 2)   v in 2.0   5.5  v  output voltage tolerance  i out  = 30ma  v out -2   2  %  continuous output current    i out 150     ma  quiescent current  i out1  = 0ma & v en2  = 0v or  i out2  = 0ma & v en1  = 0v  i q  50   75   a  gnd pin current  i out1  = 150ma & v en2 = 0v or  i out2  = 150ma & v en1  = 0v i gnd  55   75   a  standby current  v en1 =v en2 = 0  i stby    0.1   a  output current limit  v out   = gnd  i il 180 350  500  ma  i out  = 30 ma   550  750  i out  = 100 ma  640  800  dropout voltage (1)  i out  = 150 ma v out =1.2v v drop1  800  1000  mv  i out  = 30 ma   85  150  i out  = 100 ma  280  400  dropout voltage (2)  i out  = 150 ma v out =1.8v v drop2  410  600  mv  i out  = 30 ma   45  60  i out  = 100 ma  145  200  dropout voltage (3)  i out  = 150 ma v out =3.3v v drop3  240  300  mv  line regulation  v in  = v out  + 1v to 5.5v  ?v lir    10  mv  load regulation  i out  = 1ma to 150ma  ?v lor  15  60  mv  ripple rejection  f=1khz, ripple=0.5vp-p,  psrr    60    db  temperature coefficient    tc    50    ppm/ 
 thermal shutdown  temperature  v in  = v out  + 1v     150    
   thermal shutdown  hysteresis       20    
 en pin specifications  en pin current  v en1   = v en2   = v in i en  0.1  1   a  output on  v enh 1.6     en input threshold  output off  v enl    0.25  v  note 1: specifications are production tested at t a =25  c. specifications over the -40  c to 85  c operating  temperature range are assu red by design, characterization and co rrelation with statistical quality  controls (sqc).  note 2: choose the maximum value of (v out +v drop ) or 2.0v as v in(min) .    

           AIC1750             6   typical performance characteristics    -40-20 0 20406080 90 91 92 93 94 95 96 97 98 99 100 supply current (  a) ambient temperature ( o c)   2.5 3.0 3.5 4.0 4.5 5.0 5.5 0.90 0.92 0.94 0.96 0.98 1.00 1.02 1.04 1.06 1.08 1.10 1.12 1.14 1.16 1.18 1.20 output voltage (v) input voltage(v) iout  0ma            30ma            100ma   v out =1.1v v in =5v, v out =1.1v   fig. 1 supply current vs. temperature   fig. 2 output voltage vs. input voltage     -40-20 0 2040608 98.0 98.5 99.0 99.5 100.0 100.5 101.0 101.5 102.0 102.5 103.0 103.5 0 supply current (  a) ambient temperature ( o c)   2.0 2.5 3.0 3.5 4.0 4.5 5.0 5. 5 v in =5v, v out =1.8v 1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.80 1.85 output voltage (v) input voltage(v)   iout  0ma            30ma            100ma v out =1.8v     fig. 3 supply current vs. temperature   fig. 4 output voltage vs. input voltage     -40-200 2040608 89 90 91 92 93 94 95 96 97 98 99 100 0   ambient temperature ( o c) supply current (  a)   3 . 54 . 04 . 55 . 0 3.12 3.14 3.16 3.18 3.20 3.22 3.24 3.26 3.28 3.30 3.32 5 . 5 output voltage (v) input voltage(v) iout  0ma            30ma            100ma   v =5v, v =3.3v in out v out =3.3v   fig. 5 supply current vs. temperature  fig. 6 output voltage vs. input voltage     

           AIC1750             7   30 40 50 60 70 80 90 100 110 120 130 140 150 400 450 500 550 600 650 700 750 800 850   25 o c 85 o c -40 o c dropout voltage (mv) output current (ma)   -40-20 0 2040608 1.050 1.055 1.060 1.065 1.070 1.075 1.080 1.085 1.090 1.095 1.100 0 output voltage (v) ambient temperature ( o c) iout  0ma            30ma            100ma   v in =5v, v out =1.1v v out =1.1v   fig. 7 dropout voltage vs. output current   fig. 8 output voltage vs. temperature     30 40 50 60 70 80 90 100 110 120 130 140 150 0 50 100 150 200 250 300 350 400 450 500 -40 o c 25 o c 85 o c dropout voltage (mv) output current (ma)   -40-20 0 2040608 1.70 1.72 1.74 1.76 1.78 1.80 1.82 1.84 0 iout  0ma            30ma            100ma output voltage (v) ambient temperature ( o c)   v out =1.8v v in =5v, v out =1.8v   fig. 9 dropout voltage vs. output current   fig. 10 output voltage vs. temperature     30 40 50 60 70 80 90 100 110 120 130 140 150 0 30 60 90 120 150 180 210 240 270 300 -40 o c 25 o c 85 o c dropout voltage (mv) output current (ma)   -40-20 0 2040608 3.250 3.255 3.260 3.265 3.270 3.275 3.280 3.285 3.290 3.295 3.300 3.305 3.310 3.315 0 iout  0ma            30ma            100ma output voltage (v) ambient temperature ( o c)   v in =5v, v out =3.3v v out =3.3v   fig. 11 dropout voltage vs. output current   fig. 12 output voltage vs. temperature      

           AIC1750             8       c in =c out1 =c out2 =1  f  c in =c out1 =c out2 =1  f v in = 2.2v to 3.2v out p ut volta g e ri pp le  input volta g e output voltage ripple  output current  i out = 1ma to 150ma   fig. 13 load transient response at v in =5.5v, v out =1.1v   fig. 14 line transient response at v out =1.1v, i out =150ma         v in = 2.8v to 3.8v c in =c out1 =c out2 =1  f c in =c out1 =c out2 =1  f  in p ut volta g e out p ut volta g e ri pp le  output voltage ripple  output current  i out = 1ma to 150ma   fig. 15 load transient response at v in =5.5v, v out =1.8v   fig. 16 line transient response at v out =1.8v, i out =150ma         c in =c out1 =c out2 =1  f  v in = 4.3v to 5.3v c in =c out1 =c out2 =1  f in p ut volta g e output volta g e ripple  output voltage ripple  output current  i out = 1ma to 150ma   fig. 17 load transient response at v in =5.5v, v out =3.3v   fig. 18 line transient response at v out =3.3v, i out =150ma        

           AIC1750             9   3.54.04.55.05.56 80 85 90 95 100 .0 vout=3.3v 100ma 30ma 0ma supply current (  a) input voltage(v)     simulation verif y   fig. 19 supply current vs. input voltage  fig. 20 region of stable c out  esr vs. load current        i out1 = 1ma to 150ma c in =c out1 =c out2 =1  f i out1 = 1ma to 150ma c in =c out1 =c out2 =1  f  output1 voltage ripple  output1 voltage ripple  output2 voltage ripple  output2 voltage ripple  out p ut1 cu r rent  out p ut1 current    fig. 21 cross talk at v in =3.8v, v out1 =1.8v, v out2 =2.8v, i out2 =150ma  fig. 22 cross talk at v in =5.5v, v out1 =1.8v, v out2 =2.8v, i out2 =150ma   

           AIC1750             10   block diagram      pin description  vin pin  -  power inp ut.  n/off controller. this pin isn?t allowed to float.   out2 pin  -  output 2.    gnd pin  -  ground.  en1 pin  -  output 1 on/off controller. this pin isn?t allowed to float.   en2 pin  -  output 2 o vout1 pin  -  output 1.  v  

           AIC1750             11     application information  the AIC1750 is a low-dropout, low quiescent-current,  dual-output linear regulator   for battery power  applications. these parts are available with preset  output voltages ranging from 1.1v to  3.3v, and the  ly loads up to 150ma.   e shut down to reduce the supply  current to 0.1  a.   this can protect the device from being  damaged.   rating  of junction temperature must not be exceeded.   ramic output capacitor for each regulator is  d current? to choose proper    ranges of voltage and temperature than other types.  e low even when large   is   ssipation is:   parts can supp shutdown  the AIC1750 has two independent shutdown control  inputs (en1 and en2). by connecting en1 pin to  ground, output1 can be shut down. by connecting  en2 pin to ground, output2 can be shut down. by  connecting both of en1 pin and en2 pin to ground,  the AIC1750 can b current limit  the AIC1750 includes two independent current  limiters, which monitor and control the maximum  output current. if the output is overloaded or shorted  to ground,  thermal protection  the AIC1750 includes two independent thermal- limiting circuits, which are designed to protect the  device against overload condition. when the junction  temperature exceeds t j =150oc, the thermal-limiting  circuit turns off the pass transistor and allows the ic to  cool. for continuous load condition, maximum  input-output capacitors   linear regulators require input and output capacitors  to maintain stability. input capacitor at 1  f with a 1 f  recommended. to avoid oscillation, it is  recommended to follow the figure of ?region of  stable c ce out  esr vs. loa capacitor specifications.  when choosing the input and output ceramic  capacitors, x5r and x7r types are recommended  because they retain their capacitance over wider power dissipation   the maximum power dissipation of AIC1750  depends on the thermal resistance of its case and  circuit board, the temperature difference between the  die junction and ambient air, and the rate of airflow.  the rate of temperature rise is greatly affected by the  mounting pad configurati on on the pcb, the board  material, and the ambient temperature. when the ic  mounting with good thermal conductivity is used, the  junction temperature will b power dissipation applies.   the power dissipation across the device p = i out1  (v in -v out1 )+ i out2  (v in -v out2 )   the maximum power di ja max r  where t a max-j )t-(t p =     the ambient  l conductivity to  maintain low device temperature.     j-max  is the maximum allowable junction  temperature (125  c), and t a  is temperature suitable in application.   as a general rule, the lower temperature is, the better  reliability of the device is. so the pcb mounting pad  should provide maximum therma

           AIC1750             12     physical dimensions    sot-23-6                                                                                           c a a2 b with plating view b  l1 l seating plane gauge plane 0.25 a1 section a-a base metal e1 d e aa e1 see view b e 0 0.90 0.30 1.50 2.60 2.80 0.08 0.30 0.05 e  l1 l e1 c e e1 d b a2 a1 0.95  bsc 8 0.60 1.90  bsc 0.42 ref 1.30 1.70 3.00 3.00 0.22 0.50 0.15 0.95 min. s y m b o l a 1.45 max. sot-23-6 millimeters note : 1. refer to jedec mo-178ab.            2. dimension "d" does not include mold flash, protru sions                 or gate burrs. mold flash, protrusion or gate bu rrs shall not                 exceed 10 mil per side.            3. dimension "e1" does not include inter-lead flash  or protrusions.            4. controlling dimension is millimeter, converted in ch                 dimensions are not necessarily exact.

           AIC1750             13     tsot-23-6                                                                                               c a a2 b with plating view b  l1 l seating plane gauge plane 0.25 a1 section a-a base metal e1 d e aa e1 see view b e 0 0.70 0.30 1.50 2.60 2.80 0.08 0.30   0 e  l1 l e1 c e e1 d b a2 a1 0.95  bsc 8 0.60 1.90  bsc 0.60 ref 0.90 1.70 3.00 3.00 0.22 0.50 0.10   - min. s y m b o l a 1.00 max. tsot-23-6 millimeters note : 1. refer to jedec mo-193aa.            2. dimension "d" does not include mold flash, protru sions                 or gate burrs. mold flash, protrusion or gate bu rrs shall not                 exceed 6 mil per side.            3. dimension "e1" does not include inter-lead flash  or protrusions.            4. controlling dimension is millimeter, converted in ch                 dimensions are not necessarily exact.

           AIC1750             14   dfn6l 2x2                                                                                           e l d2 b a3 top view bottom  view side view e 31 a seating plane 6 pin#1 d 4 e2 0.65 1.45 0.35 2.00 bsc 2.00 bsc millimeters min. s y m b o l a3 a0 . 7 0 max. 0.20 bsc 0.80 dfn 6l-2x2x0.75-0.65mm e e l e2 0.25 0.55 d2 d b 1.35 0.25                0.65 bsc                               0.35 note : 1. dimension and tolerancing conform to asme y14.5m-1994 .            2.controlling dimensionsmillimeterconverted inch               dimension are not necessarily exact.            3.dimension b applies to metallized terminal and is                measured between 0.10 and 0.25 mm from terminal t ip.  

           AIC1750             15 note:  information provided by aic is believed to be accurate and reliabl e. however, we cannot assume responsibility for use of any ci rcuitry  other than circuitry entirely embodied in an aic product; nor for  any infringement of patents or other rights of third parties  that may result  from its use. we reserve the right to change t he circuitry and specifications without notice.   life support policy: aic does not authorize any aic product for  use in life support devices and/or  systems. life support device s or  systems are devices or systems which, (i) are intended for surgic al implant into the body or (ii) support or sustain life, and  whose failure  to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably expected to  result in a  significant injury to the user.     
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