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		  Datasheet File OCR Text:


		    1/20  xcm406  series   700ma high speed dual ldo regulator                                                                                                                       applications   mobile phone   bluetooth equipment   portable av equipment   portable gaming equipment   features   maximum output current  : 700ma (typ. 800ma limit)    (1.6v< v out  < 5.0v)  dropout voltage  : 50mv@i out =100ma  operating voltage range  : 1.5v ~ 6.0v  output voltage setting range  : 0.8v ~ 5.0v (0.05v increments)  a ccurac y  : +  2%  low power consumption  : 35  a (typ.)  high ripple rejection  : 60db @ 1khz  operating temperature range  : - 40  o c ~ 85  o c  package  environmentally friendly    : usp-12b01  : eu rohs compliant, pb free       typical application circuit  * the dotted lines in the ci rcuit indicates the connection  using through-holes at the backside of the pc board  (top view)  etr2406-004b   general description the xcm406a series is a high current, dual ldo regulator in  an ultra small usp-12b01 package which measures just 2.8mm x  2.3mm. the ic is basically two xc6210 high speed cmos ldos  which are precise, low noise, high current, regulators  consisting of a voltage reference, an error amplifier, a current  limiter and phase compensation circuit plus a driver transisto r. the  low on resistance of the built-in driver transistor means that  batteries can be used to a minimal input-output voltage differen tial  and can therefore be used for a longer time. the series can be us ed with low esr ceramic capacitors and output voltages are  selectable in 0.05v increments within a range of 0.8v to 5.0v  per channel. the fold-back curr ent limit circuit also operates as  the  output current limiter and  the output pin protector.  the ic can be placed in stand-by mode via the ce function  so that power consumption is greatly reduced.        (top view)  5:nc 4:vin2 3:vss1 2:nc 1:vin1 vin vss vout ce vin vss vout ce 6:vss2 8:nc 9:en2 10:vrout1 11:nc 12:en1 7:vrout2 xc6210 xc6210

   2/20  xcm406  series                                                                                      ordering information  xcm406a ???? -  (*1)   designator  item  symbol  description  a  without pull-down resister     type  b  with pull-down resister  01  v out1 =1.3v  v out2 =1.5v   02  v out1 =1.8v  v out2 =3.3v  03  v out1 =2.5v  v out2 =3.3v  ?   output voltages (*2)   04  v out1 =3.3v  v out2 =1.5v  dr usp-12b01 (3,000/reel)  ? -  (*1)   package  (oder unit)  dr-g usp-12b01 (3,000/reel)  (*1)  the ?-g? suffix indicates that the products are halogen  and antimony free as well as being fully rohs compliant.  (*2) the xcm406 series are semi-custom products. v out1  and v out2  voltage setting range is 0.8v to 5.0v in 0.05v increments.    for other combinations, output voltages  and etc., please ask your sales contacts.     pin number xcm406a  function  1 v in1  power input1  2 nc no connection  3 v ss1  ground1  4 v in2  power input2  5 nc no connection  6 v ss2  ground2  7 v out2  output2  8 nc no connection  9 en2 on/off control2  10 v out1  output1  11 nc no connection  12 en1  on/off control1  pin  name  designator  conditions  h  1.3v Q v en Q 6.0v  en1/en2  l  v en Q 0.25v  en1/en2 level  ic operation  high  on  low  off  open  undefined state  en1/en2 level  ic operation  high  on  low  open  off   pin configuration   product classification  pin assignment  (bottom view)  * a dissipation pad on the reverse side of  the package is electrically isolated.      *1: electrical potential of the xc6 210 series? dissipation pad should the v ss  level.    *2: electrical potential of the xc6 210 series? dissipation pad should be the v ss  level.  care must be taken for an electrical potential of each dissipati on pad so as to enhance mounting strength and heat release when  the pad  needs to be connected to the circuit.    vout1 vout2  pin logic condifion   pin function assignment xcm410aa type (en high active  without en pull-down) xcm410ab type (en high active  with en pull-down)

   3/20  xcm406 series          xc  406                                xc6210                                        *diodes inside the circuit are an esd  protection diode and a parasitic diode.                  parameter  symbol  ratings  units  input voltage  v in  6.5 v  output current *  i out  900 ma  output voltage  v out  v ss  -0.3 ~ v in  +0.3  v  en voltage  v ce  v ss  -0.3 ~ 6.5  v  power dissipation  usp-12b01  pd  150  mw  junction temperature  tj 125     ambient temperature range  topr  - 40 ~ + 85     storage temperature range  tstg  - 55 ~ + 125      block diagrams  on/off control eachcircuit error amp - + current limit v in v ss v out r2 r2 voltage reference ce  a bsolute maximum ratings 5:nc 4:vin2 3:vss1 2:nc 1:vin1 vin vss vout ce vin vss vout ce 6:vss2 8:nc 9:en2 10:vrout1 11:nc 12:en1 7:vrout2 xc6210 xc6210  1. pd>{(v in1 -v out1 )  i out1 +(v in2 -v out2 )  i out2 } 

   4/20  xcm406  series                             parameter  symbol  conditions  min.  typ.  max.  units circuit v in =v out(t) +1.0v, i out =30ma, v en =v in   (v out(t)  1.50v)  0.98 v out(t)  1.02  v in =v out(t) +1.0v, i out =30ma, v en =v in   output voltage  (*2), (*3)   v out(e)   (v out(t) Q 1.50v)  -30mv v out(t)   +30mv  v     v in =v out  t) +1.0v, v en =v in   (v out(t)  1.50v)  700 -  -  v in =v out  t) +1.0v, v en =v in   maximum output current    i outmax   (v out(t) Q 1.50v)  500 -  -  ma     load regulation   v out   1ma Q i out Q 100ma, v en =v in   - 15 60  mv     vdif1 i out =30ma, v en =v in   e-1 mv     dropout voltage  (*4)   vdif2 i out =100ma, v en =v in   e-2 mv     (xcm406aa)  - 35 55  supply current  i dd  v in =v en =v out(t) +1.0v (xcm406ab) e-3   a     stand-by current  i stb  v in =6.0v, v en =v in   -0.10 -  0.10   a     v out(t) +1.0v Q v in Q 6.0v  v en =v in , i out =30ma  (v out(t)  4.50v)  5.5v Q v in Q 6.0v  v en =v in , i out =30ma  line regulation   v out /   v in ? v out   (v out(t) R 4.50v)  -  0.01  0.20  % / v     input voltage  v in   1.5 - 6.0 v -  i out =30ma, v en =v in   output voltage  temperature characteristics   v out /   topr ? v out   -40 Q topr Q 85    -  100  -  ppm /     v in =[v out(t) +1.0]v dc +0.5v p-pac   v en =v in , i out =30ma,   =1khz  (v out(t)  4.75v)  v in =5.75v dc +0.5v p-pac   v en =v in , i out =30ma,   =1khz  ripple rejection rate  psrr  (v out(t) R 4.75v)  - 60  -  db     v in =v out(t) +1.0v, v en =v in   (v out(t)  1.50v)  700 800  -  ma     v in =v out(t) +1.0v, v en =v in   current limiter  i lim   (v out(t) Q 1.50v)  - 800  -  ma     short-circuit current  i short  v in =v out(t) +1.0v, v en =v in   - 50  -  ma     en ?high? level voltage  v enh    1.3 - 6.0 v     en ?low? level voltage  v enl    - - 0.25 v     (xcm406aa)  -0.10  -  0.10   a     en ?high? level current  i enh  v in =v en =v out(t) +1.0v (xcm406ab) e-4   a     en ?low? level current  i enh  v in =v out(t) +1.0v, v en =v ss   -0.10 -  0.10   a     ta = 2 5     electrical characteristics  xcm406aa/ab  series (vr1.vr2)  note:  *1: unless otherwise stated, v in =v out(t) +1.0v  *2: v out(t) =specified output voltage  *3: v out(e) =effective output voltage        (i.e. the output voltage when " v out(t) +1.0v" is provided while maintaining a certain i out  value).  *4: vdif ={v in1 (*6) -v out1 (*5)  }  *5: a voltage equal to 98% of the output voltage whenever a stabilized v out1 =i out {v out(t) +1.0v} is input.  *6: v in1 = the input voltage when v out1 , which appears as input voltage is gradually decreased.  *electrical characteristics show one channel data which is  measured while the other channel is stop in operation. 

   5/20  xcm406 series  e-0 e-1 e-2 e-3 e-4  parameter    nominal  output voltage   output  voltage  (v)  dropout   voltage 1 (mv)  (i out =30ma)  dropout   voltage 2 (mv)  (i out =100ma)  supply current  (  a)  en ?h? level  current  (  a)  v out  vdif1  vdif2  i dd  i enh   v out(t)   min max typ max typ max typ max  min max  0.80 0.770 .0830 0.85 0.820 0.880 700 800  0.90 0.870 0.930 0.95 0.920 0.980 100  600  250  700  38.0 60.0  1.50 5.00  1.00 0.970 1.030 1.05 1.020 1.080 500 600  1.10 1.070 1.130 1.15 1.120 1.180 50  400  150  500  1.20 1.170 1.230 1.25 1.220 1.280 300 400  1.30 1.270 1.330 1.35 1.320 1.380 200 300  1.40 1.370 1.430 1.45 1.420 1.480 30  100  100  250  38.5 61.5  2.00 6.50  1.50 1.470 1.530 1.55 1.519 1.581 1.60 1.568 1.632 1.65 1.617 1.683 1.70 1.666 1.734 1.75 1.715 1.785 1.80 1.764 1.836 1.85 1.813 1.887 1.90 1.862 1.938 1.95 1.911 1.989 27 41 90 135 39.0 63.0 2.50 8.00  2.00 1.960 2.040 2.05 2.009 2.091 2.10 2.058 2.142 2.15 2.107 2.193 2.20 2.156 2.244 2.25 2.205 2.295 2.30 2.254 2.346 2.35 2.303 2.397 2.40 2.352 2.448 2.45 2.401 2.499 25 37 80 120 39.5 64.5 3.00 9.50  2.50 2.450 2.550 2.55 2.499 2.601 2.60 2.548 2.652 2.65 2.597 2.703 2.70 2.646 2.754 2.75 2.695 2.805 2.80 2.744 2.856 2.85 2.793 2.907 2.90 2.842 2.958 2.95 2.891 3.009 18 28 60 90 40.0 66.0 3.50 11.00   voltage chart 1   electrical characteristics ( continued )

   6/20  xcm406  series                e-0 e-1  e-2  e-3  e-4  parameter    nominal  output voltage   output  voltage  (v)  dropout   voltage 1 (mv)  (i out =30ma)  dropout   voltage 2 (mv)  (i out =100ma)  supply current  (  a)  en ?h? level  current  (  a)  v out  vdif1  vdif2  i dd  i enh   v out(t)   min max typ max typ max typ max  min max  3.00 2.940 3.060 3.05 2.989 3.111 3.10 3.038 3.162 3.15 3.087 3.213 3.20 3.136 3.264 3.25 3.185 3.315 3.30 3.234 3.366 3.35 3.283 3.417 3.40 3.332 3.468 3.45 3.381 3.519 40.5 67.5  4.00 12.50  3.50 3.430 3.570 3.55 3.479 3.621 3.60 3.528 3.672 3.65 3.577 3.723 3.70 3.626 3.774 3.75 3.675 3.825 3.80 3.724 3.876 3.85 3.773 3.927 3.90 3.822 3.978 3.95 3.871 4.029 15 23 50 75  41.0 69.0  4.40 14.00  4.00 3.920 4.080 4.05 3.969 4.131 4.10 4.018 4.182 4.15 4.067 4.233 4.20 4.116 4.284 4.25 4.165 4.335 4.30 4.214 4.386 4.35 4.263 4.437 4.40 4.312 4.488 4.45 4.361 4.539 41.5 70.5  4.85 15.50  4.50 4.410 4.590 4.55 4.459 4.641 4.60 4.508 4.692 4.65 4.557 4.743 4.70 4.606 4.794 4.75 4.655 4.845 4.80 4.704 4.896 4.85 4.753 4.947 4.90 4.802 4.998 4.95 4.851 5.049 5.00 4.900 5.100 15 23 50 75  42.0 72.0  5.30 17.00   voltage chart 2   electrical characteristics ( continued )

   7/20  xcm406 series                                                                                                                      test circuits y1 v a v c l v in en v out v ss r l v en c in v in y2 v in en v out v ss v in a c l v in en v out v ss y3 v i out =30ma v r l a  circuit      circuit      circuit    

   8/20  xcm406  series                                                                                                                       v out   0.8v ~ 1.45v  1.5v ~ 1.75v  1.8v ~ 5.0v  c l   R  6.8  f  R 4.7  f  R 1.0  f   operational explanation     the voltage, divided by resistors r1 & r2, which are connected to the v rout  pin is compared with the internal reference  voltage by the error amplifier.    the p-channel mosfet connected to the v rout  pin is then driven by the subsequent  output signal. the out put voltage at the v out  pin is controlled and stabilized by  negative feedback.  the constant  current limit circuit and short circuit protection  operate in relation to the level of output current.      with the xcm406 series regulator, a stable output voltage is  achievable even if low esr capacitors are used, as a phase  compensation circuit is built into the regulator.  in or der to ensure the effectiveness  of the phase compensation, we  suggest that an output capacitor (c l ) will be connected as close as  possible between the output pin (v rout ) and the v ss   pin.  please use an output capacitor (c l ) with a capacitance based on the chart below.  we also suggest an input  capacitor (c in ) of 1  f. this should be connected between v in  and v ss  in order to stabilize input power source.    output capacitor corresponding table    the xcm406 series regulator offers a combination of current lim it and short circuit protection by means of a built-in fixed  current limiter circuit and a foldback circuit.    when drops fu rther and output current decreases.    when the output pin is  shorted, a current of abo ut 50ma flows. the load current r eaches the current limit level, t he fixed current limiter circuit  operates and output voltage drops.    as a  result of this drop in output voltage,  the foldback circuit operates, the output  voltage       the ic's internal regulator circuitry can be shut down vi a the signal from the en pin with the xc6210 series.  in  shutdown mode, output at the v rout  pin will be pulled down to the v ss  level via r1 & r2.    options are available for the  en pin logic (see the product classification).  note that  as the xcm406aa types are 'high active / no pull-down',  operations will become unstable with the en pin open.    alt hough the en pin is equal to an inverter input with cmos  hysteresis, with either the pull-up or pull-down options, the ce  pin input current will increase when the ic is in operation.    we suggest that you use this ic with either a v in  voltage or a v ss  voltage input at the en pin.    if this ic is used with the  correct specifications for the en pin, t he ic will operate normally.    however, s upply current may increase as a result of  through current in the ic's internal  circuitry if a voltage other than v in  or v ss  is applied.   notes on use 1. please use this ic within the stated maximum ratings. fo r temporary, transitional voltage drop or voltage rising  phenomenon, the ic is liable to malfunction should the ratings be exceeded.  2. where wiring impedance is high,  operations may become unstable due to noise and/or phase lag depending on  output current.    please strengthen v in  and v ss  wiring in particular.  3. please wire the input capacitor (c in ) and the output capacitor (c l ) as close to the ic as possible.    when rapid input  fluctuation or load fluctuation occurs, pleas e increase the capacitor value such as c in  or cl to stabilize the operation. 4. the two dies in the same package are closely pl aced so that one heat gener ation affects the other.    heat dissipation should be evaluated on  the actual board design before finalizing.     in case of light load operation like  100  a below, but the other side is heavy lo ad operation, the light load output vo ltage may happen to be elevated up to  the input voltage level as a result of leakage current. as  a counter measure when it  happened, adding one resistor  between v out  and v ss  pins is recommended.  5. torex places an importance on improv ing our products and its reliability.   however, by any possibility, we would request user fail-sa fe design and post-aging treatm ent on system or equipment.  

   9/20  xcm406 series                                                                                                                      typical performance characteristics (1) output voltage vs. output current 

   10/20  xcm406  series                                                                                                                        typical performance characteristics  ( continued )   (2) output voltage vs. input voltage 

   11/20  xcm406 series                                                                                                                      typical performance characteristics  ( continued )   (3) dropout voltage vs. output current 

   12/20  xcm406  series                                                                                                                        typical performance characteristics  ( continued )   (4) supply current vs. input voltage    (5) output voltage vs. ambient temperature 

   13/20  xcm406 series                                                                                                                      typical performance characteristics  ( continued )   (6) supply current vs. ambient temperature  (7) ce pin threshold voltage vs. ambient temperature 

   14/20  xcm406  series            typical performance characteristics  ( continued )   (8) input transient response   

   15/20  xcm406 series                   (9) output transient response   typical performance characteristics  ( continued )  

   16/20  xcm406  series                                                                                                                        typical performance characteristics  ( continued )   (10) ripple rejection rate 

   17/20  xcm406 series                                                                                                                      typical performance characteristics  ( continued )   (11) ce rise time 

   18/20  xcm406  series              usp-12b01                                                               usp-12b01   reference pattern layout             usp-12b01   reference metal mask design                                                packaging information 20/1 g mm 123456 7 8 9 11 12 10 ? ` ?I au m in0 .3um ?? ? au ? ?     1????  ???  0.25 0 .05 0.2 0 .05 0.2 0 .05 0.20.05 0.20.05 0.2 0 .05 0.250.1 0.250.1 1.30.1 2.30.08 1234 5678 2.80.08 0.40.1 1.20.1 1.20.1 max 0 . 6 (0.4)(0.4)(0.4)(0.4) (0 .4 ) (0 .15 ) (0 .25 ) 0.70.05 0.70.05 0.25 0.25 0.65 0.65 0.90 1.35 0.90 1.35 0.45 0.45 1.30 1.60 0.10 0.10 1.30 1.60 0.30 0 .025 0.025 0.25 0 .025 0.025 0.55 0.95 0.25 0.15 0.65 1.05 0.20 0.20 0.50 0.60 1.10 1.55 0.60 1.10 1.55 0.55 0.95 1.30 0.55 0.95 1.30 0.25 0.25 0.35 0.35 0.20 0.05 0.05 0.15 0.05 0.05 0.55 0.95 0.25 0.15 0.65 1.05 0.15 0.15 0.40 *1: soldering fillet surface is not formed    because the sides of the pins are not plated.  *2: pin no. 1 is wider than the other pins.  20/1 unit : mm    lead treatment:  au 0.3   m min. 

   19/20  xcm406 series                               ex.)                    ex.)                                 ex.)                                              mark        product series  0    xcm406******  mark        product series  a a xcm406aa****  a b xcm406ab****  mark  voltage (v)        v out1   v out2   product series  0 1  1.3  1.5  xcm406**01**  0 2  1.8  3.3  xcm406**02**  0 3  2.5  3.3  xcm406**03**  0 4  3.3  1.5  xcm406**04**  mark        lot number  0 3  03  1 a  1a   marking rule ?   represents product series.  ?  represents combination of ic  ?   represents combination of voltage for each ic.  ?  represents production lot number.      01, ?, 09,?, 0a,?,0z, 10,?,19, 1a,?repeated.        (g, i, j, o, q, w excepted)  *no character inversion used.  usp-12b01  (top view) 

   20/20  xcm406  series     1.  the products and product specifications cont ained herein are subject to change without  notice to improve performance characteristic s.  consult us, or our representatives  before use, to confirm that the informat ion in this datasheet is up to date.  2.  we assume no responsibility for any infri ngement of patents, pat ent rights, or other  rights arising from the use of any information and circuitry in this datasheet.  3.  please ensure suitable shipping controls (including fail-safe designs and aging  protection) are in force for equipment employing products listed in this datasheet.  4.  the products in this datasheet are not devel oped, designed, or approved for use with  such equipment whose failure of malfuncti on can be reasonably expected to directly  endanger the life of, or cause significant injury to, the user.  (e.g. atomic energy; aerospace; transpor t; combustion and associated safety  equipment thereof.)  5.  please use the products listed in this  datasheet within the specified ranges.  should you wish to use the products under  conditions exceeding the specifications,  please consult us or our representatives.  6.  we assume no responsibility for damage or loss due to abnormal use.  7.  all rights reserved. no part of this dat asheet may be copied or reproduced without the  prior permission of torex semiconductor ltd.           
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