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		  Datasheet File OCR Text:


		    ts5204   150ma low noise ldo voltage regulator                                                                                        1 / 8                                                                version: d07        sot - 23             sot - 89         dfn 2x2               general description   t he  ts5204  series  is  an  efficient  linear  voltage  regulator  with  ultra  low  noise  output,  very  low  dropout  voltage  (typically  20mv  at  light  loads  and  500mv  at  150ma  at  5v  version),  and  very  low  power  consumption  (600ua  at  100ma),  providing  high  output  current  even  when  the  application  requires  very  low  dropout  voltage.  the  ts5204  series  is  included  a  precision  voltage  reference,  error  correction  circuit,  a  cu rrent  limited  output driver, over  temperature shutdown and revered battery protection.   features      ultra low noise output      output current up to 150ma      low dropout voltage      low power consumption      internal current limit      thermal shutdown protection   ordering informa tion     part no.   package   packing   ts5204cx xx  rf   sot - 23   3kpcs / 7 reel   ts5204cy xx  rf   sot - 89   1kpcs / 7 reel   ts52 0 4c q xx  r f   dfn 2x2   3kpcs / 7 reel   note: where  xx  denotes voltage option, available are              50 =5.0v,  33 =3.3v,  25 =2.5v                contact f actory for additional voltage options.   application      cellular telephones      palmtops, notebook computers      battery powered equipment      consumer and personal electronics      smps post regulator and dc to dc modules      high - efficiency linear power supplies      portable applica tion     typical application circuit     absolute maximum rating   (note 1)   parameter   symbol   limit   unit   input supply voltage   v in   - 20~ +20   v   recommend  input supply voltage   v in   +2.5 ~ +16   v   power dissipation (note 2)   p d     internal limited     so t - 23   220   sot - 89   180   thermal resistance   dnf   ? ja   80   o c/w   operating junction temperature range   t j   - 40 ~ +125   o c   storage temperature range   t stg   - 65 ~ +150   o c   pin  definition :   1. output   2. input     3. ground   pin  definition :   1. output   2. ground     3. input   pin  definition :   1. out               2. n/c          3. ground   4. n/c   5.  n/c   6.  input            

   ts5204   150ma low noise ldo voltage regulator                                                                                        2 / 8                                                                version: d07     electrical specification   ( v in =vo+1v,   io=100ua, c out =1uf, vce  2v,  t j  = 25 o c,  unless otherwise  specified. )   parame ter   conditions   min   typ   max   u nit   v in =vo + 1v   0.97|vo|   1.03|vo|   output voltage   v in =vo + 1v, io= 120ma   0.96|vo|   v out   1.04|vo|   v   output voltage   temp .  coefficient     (note 4)   --   50   --   ppm/  o c   line regulation    vo+1v    v in     16v   --   0.1   0.5   %   load regulation   (note 5)   0.1 ma      i o    120m a   --   1   2   %   i o = 100u a   --   20   --   i o = 5 0ma   --   250   300   i o = 120 ma   --   350   400   dropout voltage  (note 6)   i o = 150 ma  (5v version)   --   450   500   mv   i o = 100u a   --   110   150   i o = 5 0ma   --   500   1000   i o = 120 ma   --   2 600   3100   ground pin current   (note 7)   i o = 150 ma  (5v version)   --   3500   4200   ua   output  current  limit    v out =0v   150   200   --   m a   power supply rejection  ratio     at f=100hz, io=100ua,    --   65   --   db   thermal regulation (note 8)     --   0.05   --   %/w   output noise    io=50ma,  c out  =2.2uf,    --   260   --   nv  h z   note:    1.  exceeding the absolute maximum rating may damage the device.   2.  the maximum allowable power dissipation at any ta is pd(max) = [t j(max)  -  ta ]  +  ? ja . exceeding the maximum            allowable power dissipation will result in excessive die tempera ture, and the regulator will go into thermal shutdown.    3.  the device is not guaranteed to function outside its operating rating.   4: output voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature        ra nge.   5: regulation is measured at constant junction temperature using low duty cycle pulse testing. parts are tested for         load regulation in the load range from 1ma to 150ma (5v version)  and  1ma to 120ma (v out     ts5204   150ma low noise ldo voltage regulator                                                                                        3 / 8                                                                version: d07     application information   ts5204 series is designed to provide 150ma (5v version) of  continuous current in a very small package. maximum  power dissipation can be calculated based on the output current and the voltage drop  across  the part. to determine  the maximum power dissipation of the package, use the junction - ambient thermal resistanc e of the device and the  following basic equation:        p d(max)  = [ t j(max)     t a  ] /  ja   tj(max) is the maximum junction temperature of the die(125 o c), and ta is the ambient operating temperature.   ja  is  layout dependent, the actual power dissipation of the  regulator circuit can be determined using the equation:         p d  = (v in     v out ) * i out  + v in  * i gnd   substituting pd(max) for pd and solving for the operating conditions that are critical to the application will give the  maximum  operating  conditions  for  the  regulator circuit. for example, when operating the ts5204cx33 at room  temperature with a minimum footprint layout, the maximum input voltage for a set output current can be determined  as follows:       p d(max)  = (125 o c    25 o c) / 220 o c/w   the  junction  to  ambie nt  thermal  resistance  for  the  minimum  footprint  is  220 o c/w,  the  maximum  power  dissipation  must not be exceeded for proper operation. using the output voltage of 3.3v and an output current of 120ma, the  maximum input voltage can be determined. from th e  elec trical characteristics table, the maximum ground current for  120ma output current is 2.5ma.   445mw = (v in     3.3v ) * 120ma + v in  * 2.5ma   445mw = v in  * 120ma    3.3 * 120ma + v in  * 2.5ma   445mw = v in  * 120ma    395mw + v in  * 2.5ma   840mw = v in  * 122.5ma   v in  (max ) = 6.85v   therefore, a 3.3v application at 120ma of output current can accept a maximum input voltage of 6.85v in a sot - 23  package.   input capacitor requirement   an  input  capacitor  of  0.1uf  or  greater  is  recommended  when  the  device  is  more  than  10   away from  the bulk ac  supply capacitance or when the supply is a battery.    output capacitor requirement   the ts5204 series requires an output capacitor to maintain stability and improve transient response is necessary.  2.2uf  minimum  is  recommended.  larger  values  imp rove  the  regulator  s  transient  response. the output capacitor  value may be increased without limit.     the output capacitor should have an esr (effective series resistance) less than 5   and a resonant frequency above  1mhz. ultra low esr capacitors can cause  a low amplitude oscillation on the output and/or under damped transient  response.  most  of  tantalum  or  aluminum  electrolytic  capacitors  are  adequate;  film  types  will  work.  since  many  aluminum electrolytic have electrolytes that freeze at about   30 o c, solid  tantalums are recommended for operation  below   25 o c. at lower values of output current, less output capacitance is required for output stability. the capacitor  can be reduced to 0.47uf for current below 10ma or 0.33uf for currents below 1ma .   no load stabil ity   the  ts5204  series  will  remain  stable  and  in  regulation  with  no  load,  unlike  many  other  voltage  regulators.  this  is  especially  important  in cmos ram keep alive applications.   dual supply operation   when used in dual supply systems where the regulator load  is returned to a negative supply, the output voltage must  be diode clamped to ground.    

   ts5204   150ma low noise ldo voltage regulator                                                                                        4 / 8                                                                version: d07     electrical characteristics curve     figure 1.  dropout voltage vs. output current     figure 2. ground current vs. output current     figure 3.  dropout voltage vs. output cu rrent     figure 4. short circuit current vs. input voltage            

   ts5204   150ma low noise ldo voltage regulator                                                                                        5 / 8                                                                version: d07     sot - 23  mechanical drawing             marking diagram         j   = device code   x   = voltage code     ( 5  = 5.0v,  s  = 3.3v,  k  = 2.5v)   y   = year code   m   = month code      ( a =jan,  b =feb,  c =mar,  d =apl,  e =may,  f = jun,  g =jul,  h =aug,  i =sep,        j =oct,  k =nov,  l =dec)    l   = lot code                 sot - 23 dimension   millimeters   inches   dim   min   max   min   max.   a   0.95 bsc   0.037 bsc   a1   1.9 bs c   0.074 bsc   b   2.60   3.00   0.102   0.118   c   1.40   1.70   0.055   0.067   d   2.80   3.10   0.110   0.122   e   1.00   1.30   0.039   0.051   f   0.00   0.10   0.000   0.004   g   0.35   0.50   0.014   0.020   h   0.10   0.20   0.004   0.008   i   0.30   0.60   0.012   0.024   j   5   10   5   10    

   ts5204   150ma low noise ldo voltage regulator                                                                                        6 / 8                                                                version: d07     sot - 89  mechanical drawing                     marking diagram         y   = year code   m   = month code      ( a =jan,  b =feb,  c =mar,  d =apl,  e =may,  f =jun,  g =jul,  h =aug,  i =sep,        j =oct,  k =nov,  l =dec)    l   = lot code   xx   = voltage    ( 5 0  = 5.0v,  33  = 3.3v,  25  = 2.5v)                     sot - 89 dim ension   millimeters   inches   dim   min   max   min   max   a   4.40   4.60   0.173   0.181   b   1.40   1.7 5   0.055   0.069   c   2.40   2.60   0.094   0.102   d   0.36   0.48   0.014   0.018   e   1.40   1.60   0.054   0.063   f   2.90   3.10   0.114   0.122   g   0.89   1.20   0.035   0.047   h   --   4.25   --   0.167   i   1.4 0   1.6 0   0.055   0.06 8   j   0.38   0.43   0.014   0.017    

   ts5204   150ma low noise ldo voltage regulator                                                                                        7 / 8                                                                version: d07     dfn 2x2  mechanical drawing                   marking diagram         j   = device code   x   = fixed output voltage code     ( 5  = 5.0v,  s  = 3.3v,  k  = 2.5v)   y   = year code   m   = month code       ( a =jan,  b =feb,  c =mar,  d =apl,  e =may,  f =jun,  g =jul,  h =aug,          i =sep,  j =oct,  k =nov,  l =dec)    l   = lot code                 dfn 2x2  dim ension   millimeters   inches   dim   min   max   min   max   a   0.55   0.65   0.0 22   0.0 26   a 1   0. 005  (typ)   0.00 02  (typ)   a3   0.06(typ)   0.003( typ)   b   0.2   0.4   0.008   0.016   d   1.9   2.1   0.075   0.083   d1   1.8(typ)   0.071(typ)   e   1.9   2.1   0.075   0.083   e1   1.0(typ)   0.039(typ)   l   0.25(typ)   0.01(typ)   e   0.5(typ)   0.02(typ )   y   --   0.1   --   0.04    

   ts5204   150ma low noise ldo voltage regulator                                                                                        8 / 8                                                                version: d07                                                                         notice     specifications  of  the  products  displayed  herein  are  subject  to  change  without  notice.  tsc  or  anyone  o n  its  behalf,  assumes no responsibility or liability for any errors or inaccuracies.     information contained herein is intended to provide a product description only. no license, express or implied, to any  intellectual property rights is granted by this doc ument. except as provided in tscs terms and conditions of sale for  such products, tsc assumes no liability whatsoever, and disclaims any express or implied warranty, relating to sale  and/or use of tsc products including liability or warranties relating to  fitness for a particular purpose, merchantability,  or infringement of any patent, copyright, or other intellectual property right.     the products shown herein are not designed for use in medical, life - saving, or life - sustaining applications. customers  usin g or selling these products for use in such applications do so at their own risk and agree to fully indemnify tsc for  any damages resulting from such improper use or sale.    
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