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		       microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 1 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?    description    the lx8386/86a/86b series ics are  positive regulators designed to provide 1.5a  output current. these regulators yield  higher efficiency than currently available  devices with all internal circuitry designed  to operate down to a 1v input-to-output  differential. in each of these products, the  dropout voltage is fully specified as a  function of load current. dropout is  guaranteed at a maximum of 1.3v (8386a/  86b) and 1.5v (8386)   at maximum output  current, decreasing at lower load currents.    on-chip trimming adjusts the reference  voltage to 1% (0.8% for the 8386b) initial  accuracy and 2% (1% for the 8386b) over  line, load, and temperature.  the lx8386/86a/86b series devices are  pin-compatible with earlier 3-terminal  regulators, such as the 117 series products.   while a 10f output capacitor is required on  both input and output of these new devices,  this capacitor is generally included in most  regulator designs.  the lx8386/86a/86b series quiescent  current flows into the load, increasing  efficiency.  this feature contrasts with pnp  regulators, where up to 10% of the output  current is wasted as quiescent current.  the  lx8386-xxi is specified over the full  industrial temperature range of ?25c to  +125c and the lx8386/86a/86b is  specified over the commercial range of 0c  to 125c.    important:   for the most current data, consult  microsemi ?s website:  http://www.microsemi.com         product highlight    *1500f 6mv1500gx sanyo 121   1% 200  1% in adj out 5v 3.3v at 1.5a 1500f 2x 6mv1500gx sanyo + + part lx8386    key features    ?   three-terminal adjustable or  fixed output  ?   guaranteed LX8386-XXCDT lx8386-xxcp lx8386-xxcdd  2.0% 1.3v  lx8386a-xxcdt lx8386a-xxcp lx8386a-xxcdd  0 to 125  1.0% 1.3v  lx8386b-xxcdt lx8386b-xxcp lx8386b-xxcdd  -25 to 125  2.0%  1.5v  lx8386-xxidt lx8386-xxip lx8386-xxidd      note:  available in tape & reel.  append the lett ers ?tr? to the part number. (i.e. lx8386-xxcp-tr)    l l x x 8 8 3 3 8 8 6 6 x x    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 2 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?    absolute maximum ratings    power dissipati on ................................................................................... internal ly limited  input volt age ................................................................................................................ 10 v  input to output volta ge differen tial............................................................................. 10v  maximum output  current............................................................................................ 1.5a  operating junction temperature    plastic (dt, dd,  p packages ) ................................................................................ 150c  storage temperature rang e....................................................................... -65 c to 150 c  peak package solder reflow temp (40  seconds max. exposur e) .................260c (+ 0, -5)    note:    exceeding these ratings could cause damage to th e device.  all voltages are with respect to  ground.  currents are positive into, ne gative out of specified terminal.         thermal data    dd    plastic to-263  3-pin   thermal resistance - junction to  a mbient ,    ja  60  c/w  thermal resistance - junction to  t ab ,    jt   2.7c/w    p    plastic to-220  3-pin   thermal resistance - junction to  a mbient ,    ja  60  c/w  thermal resistance - junction to  t ab ,    jt   2.7c/w    dt    plastic to-252  3-pin   thermal resistance - junction to  a mbient ,    ja  60  c/w  thermal resistance - junction to  t ab ,    jt   2.7c/w      junction temperature calculation: t j  = t a  + (p d  x   jt ).  the   ja  &    jt  numbers are guidelines for the thermal performance of the device/pc-board  system.  all of the above assume no ambient airflow.         package pin out    1 v in adj / gnd* v out 2 3 tab is v out   dd   p ackage  (3- pin )  (top view)  v in v out adj/ gnd * tab is v out 3 2 1   dt   p ackage  (3- pin )  (top view)    tab is v out adj / gnd* v out v in 1 2 3 p   p ackage  (3- pin )  (top view)    rohs compliant 100% matte tin lead finish    * pin 1 is gnd for fixed voltage versions         block diagram    thermal limit circuit bias circuit bandgap circuit control circuit output circuit soa protection circuit current limit circuit v in adj or gnd* v out   * pin 1 is gnd for fixed voltage versions     p p a a c c k k a a g g e e     d d a a t t a a    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 3 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?      electrical characteristics    unless otherwise specified, the following sp ecifications apply over the operating ambi ent temperature for the lx8386x-xxc with  0  c   t a   125  c and the lx8386-xxi with -25  c   t a    c except where otherwise noted. test conditions: v in  -v out  = 3v;  i out  = 1.5a.  low duty cycle pulse  testing techniques are used which maintains junction and case temperatures equal to the ambient  temperature.    lx8386x-xx   parameter  symbol  test conditions  min typ max  units   `   lx8386-00 / 8386a-00 / 8386b-00 (adjustable)         i out  = 10ma, t a  = 25c  1.238  1.250  1.262  v    10ma <  i out  <  i out(max) , 1.5v <  (v in  -v out ),   v in  <  10v, p <  p max   1.225 1.250 1.270  v    i out  = 10ma, t a  = 25c  1.240  1.250  1.260  v    reference voltage  lx8386 / 86a-00  (note 4)     lx8386b-00  v ref   10ma <  i out  <  i out(max) , 1.5v <  (v in  -v out ),   v in  <  10v, p <  p max   1.238 1.250 1.262  v    line regulation (note 2)    v ref   (v in )  1.5v <  (v in  -v out ), v in  <  7v, i out  = 10ma    0.015  0.2  %    load regulation (note 2)    v ref   (i out )  v in  - v out  = 3v, 10ma <  i out  <  1.5a    0.15  0.4  %    thermal regulation   v out  (pwr)  t a  = 25c, 20ms pulse    0.01  0.04  % / w    ripple rejection (note 3)    v out  = 5v, f= 120hz, c out  = 100f tantalum,   v in  = 6.5v, c adj  = 10f, i out  = 1.5a  65 83    db    adjust pin current  i adj      55  100  a    adjust pin current change (note 4)   i adj  10ma <  i out  <  i out(max) , 1.5v <  (v in  -v out ), v in < 10v  0.2 5 a     v ref   = 1%, i out  = 1.5a    1.2  1.5  v    dropout voltage  lx8386-00     lx8386a / 86b-00   v   v ref   = 1%, i out  = 1.5a    1.1  1.3  v    minimum load current  i out(min)  v in  <  10v    2  10  ma    maximum output current  i out(max)  (v in  - v out ) <  7v  1.5  2.0    a    temperature stability (note 3)   v out (t)     0.25    %    long term stability (note 3)   v out (t) t a  = 125c, 1000 hours    0.3  1  %    rms output noise (% of v out )   (note 3)   v out(rms)  t a  = 25c, 10hz <  f <  10khz    0.003    %  `   lx8386-33/ 8386a-33/ 8386b-33 (3.3v fixed)         v in  = 5v, i out  = 0ma, t a  = 25c  3.267  3.3  3.333  v    4.75v <  v in  <  10v, 0ma <  i out  <  1.5a, p <  p max  3.235 3.3 3.365 v    v in  = 5v, i out  = 0ma, t a  = 25c  3.274  3.3  3.326  v    output voltage  lx8386-33  (note 4)     lx8386a/86b-33  v out   4.75v <  v in  <  10v, 0ma <  i out  <  1.5a, p <  p max  3.267 3.3 3.333 v    4.75v <  v in  <  7v    1  6  mv    line regulation (note 2)   v out   (v in )  4.75v <  v in  <  10v    2  10  mv    load regulation (note 2)   v out   (i out )  v in  = 5v, 0ma <  i out  <  i out(max)   5 15 mv    thermal regulation   v out   (pwr)  t a  = 25c, 20ms pulse    0.01  0.02  % / w   ripple rejection (note 3)    c out  = 100f (tantalum), i out  = 1.5a  60  83    db    quiescent current  i q  0ma <  i out  <  i out(max) , 4.75v <  v <  10v    4  10  ma     v out  = 1%, i out  <  i out(max)   1.2 1.5 v    dropout voltage  lx8386-33     lx8386a / 86b-33   v   v out  = 1%, i out  <  i out(max)   1.1 1.3 v         e e l l e e c c t t r r i i c c a a l l s s    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 4 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?    electrical characteristics (continued)    unless otherwise specified, the following sp ecifications apply over the operating ambi ent temperature for the lx8386x-xxc with  0  c   t a   125  c and the lx8386-xxi with -25  c   t a    c except where otherwise noted.  test conditions: v in  -v out  = 3v;  i out  = 3a.  low duty cycle pulse testing tech niques are used which maintains junction a nd case temperatures equal to the ambient  temperature.    lx8386x-xx   parameter  symbol  test conditions  min typ max  units   `   lx8386-33 / 8386a-33 / 8386b-33 (3.3v fixed)(continued)          maximum output current  i out(max)  v in  <  7v  1.5  2.0    a    temperature stability (note 3)   v out (t)     0.25    %    long term stability (note 3)   v out  (t)  t a =125c, 1000 hours    0.3  1  %    rms output noise (% of v out )  (note 3)  v out (rms)  t a =25c, 10hz <  f <  10khz    0.003    %    note 2  regulation is measured at  constant junction temperature, using pulse tes ting with a low duty cycle.  changes in output  voltage due to heating effects are covered unde r the specification for thermal regulation.  note 3  these parameters, although guaran teed are not tested in production.  note 4  see maximum output current section          e e l l e e c c t t r r i i c c a a l l s s    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 5 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?    application notes         the lx8386/86a/86b series ics are easy to use low- dropout (ldo) voltage regulators. th ey have all of the standard  self-protection features expected  of a voltage regulator: short  circuit protection, safe operatin g area protection and automatic  thermal shutdown if the device temperature rises above  approximately 165c.   use of an output capacitor is required with the  lx8386/86a/86b series. please  see the table below for  recommended minimum capacitor values.    these regulators offer a more tightly controlled reference  voltage tolerance and superior re ference stability when measured  against the older pin-compatible regul ator types that they replace.   stability  the output capacitor is part of the regulator?s frequency  compensation system. many types of capacitors are available,  with different capacitance value tolerances, capacitance  temperature coefficients, and equivalent series impedances. for  all operating conditions, conn ection of a 220f aluminum  electrolytic capacitor or a 47f (      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 6 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?    application notes  (continued)           overload recovery (continued)   voltage across the regulator at the time the short circuit is  removed from the output. if this limited current is not sufficient  to develop the designed voltage  across the output resistor,   the  voltage will stabilize at some lower value, and will never reach  the designed value. under these circumstances, it may be  necessary to cycle the input voltage down to zero in order to  make the regulator output voltage return to regulation.  ripple rejection  ripple rejection can be impr oved by connecting a capacitor  between the adj pin and ground. the value of the capacitor  should be chosen so that the impe dance of the capacitor is equal  in magnitude to the resistance of  r1 at the ripple frequency . the  capacitor value can be determined  by using this equation:   () 1 28 . 6 1 r f c r   =   where:  c      the value of the capacitor in farads; select        an equal or larger standard value.    f r      the ripple frequency in hz    r 1     the value of resistor r1 in ohms  at a ripple frequency of 120hz, with r1= 100 ? :  ()  f hz 3 . 13 100 120 28 . 6 1 =    = c   the closest equal or larger standard value should be used, in  this case, 15f.  when an adj pin bypass capacitor is used,  output ripple amplitude will be e ssentially independent of the  output voltage. if an adj pin bypass capacitor is not used, output  ripple will be proportional to the ratio of the output voltage to the  reference voltage:  ref out v v = m   where:  m      a multiplier for the ripple seen when the        adj pin is optimally bypassed.   v ref     1.25v  for example, if  v out  = 2.5v the output ripple will be:  2 25 . 1 5 . 2 = = v v m   output ripple will be twice as bad as it would be if the adj  pin were to be bypassed to  ground with a properly selected  capacitor.  output voltage  the lx8386/86a/86b ics develop a 1.25v reference voltage  between the output and the adjust  terminal (see figure 2). by  placing a resistor, r1, between these two terminals, a constant  current is caused to flow through r1 and down through r2 to set  the overall output voltage. normally this current is the specified  minimum load current  of 10ma. because i adj  is very small and  constant when compared with the current through r1, it  represents a small error a nd can usually be ignored.  r1 r2 in adj out v in i adj 50a v ref v out 2 1 2 1 r i r r v v adj ref out + ? ? ? ? ? ? ? + = part lx8386   figure 2 ?  basic adjustable regulator  load regulation  because the lx8386/86a/86b regulators are three-terminal  devices, it is not possible to provi de true remote load sensing.  load regulation will be limited by the resistance of the wire  connecting the regulator to the load. the data sheet specification  for load regulation is measured at the bottom of the package.  negative side sensing is a true kelvin connection, with the  bottom of the output divider returned to the negative side of the  load. although it may not be immediately obvious, best load  regulation is obtained when the t op of the resistor divider, ( r 1), is  connected directly to the case of  the regulator, not to the load.  this is illustrated in figure 3. if  r 1 were connected to the load,  the effective resistance between the regulator and the load would  be:  ? ? ? ? ? ? +  = 1 1 2 r r r r r p peff   where:  r p      actual parasitic line resistance.  when the circuit is connected  as shown in figure 3, the  parasitic resistance appears as its actual value, rather than the  higher  r peff .     r p  parasitic line resistance r l r2 in adj out r1 v in connect r1 to case of regulator connect r2 to load part lx8386   figure 3 ?  connections for best load regulation    a a p p p p l l i i c c a a t t i i o o n n s s    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 7 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?    application notes  (continued)          load regulation (continued)  even when the circuit is configured optimally, parasitic  resistance can be a significant s ource of error. a 20 mil. wide pc  trace built from 1 oz. copper-clad circuit board material has a  parasitic resistance of about 25 milliohms per inch of its length at  room temperature. if a 3-terminal  regulator used to supply 2.50  volts is connected by 2 inches of  this trace to a load which draws  1.5 amps of current, a 75 millivolt drop will appear between the  regulator and the load. even when the regulator output voltage is  precisely 2.50 volts, the load will only see 2.43 volts, which is a  2% error. it is important to  keep the connection between the  regulator output pin and the load as short as possible, and to use  wide traces or heavy-gauge wire.   the minimum specified output capacitance for the regulator  should be located near the regulator  package. if several capacitors  are used in parallel to construct the power system output  capacitance, any capacitors beyond the minimum needed to meet  the specified requirements of the  regulator should be located near  the sections of the load that  require rapidly-changing amounts of  current. placing capacitors near the sources of load transients will  help ensure that power system tr ansient response is not impaired  by the effects of trace impedance.  to maintain good load regulation , wide traces should be used  on the input side of the regulator , especially between the input  capacitors and the regulator. input capacitor esr must be small  enough that the voltage at the input pin does not drop below   v in(min)  during transients.   x) dropout(ma out ? ( ?? ) v v v + =   where: v in(min)      the lowest allowable instantaneous        voltage at the input pin.   v out      the designed output voltage for the        power supply system.   v dropout(max)      the specified dropout voltage for the      installed regulator.  thermal considerations  the lx8386/86a/86b regulators have internal power and  thermal limiting circuitry design ed to protect each device under  overload conditions. for conti nuous normal load conditions,  however, maximum junction temper ature ratings must not be  exceeded. it is important to give careful consideration to all  sources of thermal resistance from junction to ambient. this  includes junction to case, case  to heat sink interface, and heat  sink thermal resistance itself.   junction-to-case thermal resistance is specified from the ic  junction to the back surface of the case directly opposite the die.  this is the lowest resistance path for heat flow. proper mounting  is required to ensure the best possible thermal flow from this area  of the package to the heat sink.  thermal compound at the case to  heat sink interface is strongly recommended. if the case of the  device must be elec trically isolated, a thermally conductive  spacer can be used, as long as its added contribution to thermal  resistance is considered. note that the case of all devices in this  series is electrically c onnected to the output.   example  given: v in  =  5v   v out  =  2.5v   i out  =  1.5a   t a  = 50c   r  jt  =  2.7c/w for to-220    300 ft/min airflow available    find:   proper heat sink to keep ic?s junction temperature   below 125c.**    solution: the junction temperature is:  a  sa  cs  jt j t ) r r (r t + + + = d p   where:  p d     dissipated power.   r  jt     thermal resistance from the junction to        the mounting tab of the package.   r  cs     thermal resistance through the        interface between the ic and the     surface on whic h it is mounted.        (1.0c/w at 6 in-lbs mounting screw     torque).   r  sa     thermal resistance from the mounting        surface to ambient (thermal resistance        of the heat sink).   t s      heat sink temperature.  t j t c t s t a r  jt r  cs r  sa    first, find the maximum allowable thermal resistance of the  heat sink:  () cs   jt d a j sa  r r p t t r + ? ? =   3.75w 1.5a  2.5v 5.0v =  ? = ? = d d p p ) ( i ) v (v out out in(max)   c/w c/w) 1.0 c/w (2.7 1.5a * 2.5v) (5.0v c 50 c 125  =  +  ? ?  ?  = 3 . 16 r r  sa  sa   next, select a suitable heat sink.  the selected heat sink must  have r  sa   < 3.1c/w.  thermalloy heatsink 6296b has r  sa  =  3.0c/w with 3000ft/min air flow.  finally, verify that junction temperature remains within speci- fication using the selected heat sink:  c 109 c 50 c/w) 12.0 c/w 1.0 c/w 3.75w(2.7  =  +  +  +  = j j t t   ** although the device can operate up to 150 c junction, it is recommended for long term  reliability to keep the junction temp erature below 125c whenever possible.     a a p p p p l l i i c c a a t t i i o o n n s s    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 8 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?    typical applications      10f r1 121   1% r2 365   1% in adj out v in v out c1 10f* 150f + + * c1 improves ripple rejection. x c  should be    r1 at ripple frequency. (note a)  part lx8386   figure 4 ?  improving ripple rejection  c1* 10f r1 121   1% r2 1k in adj out v in v out ** c2 100f + + * needed if device is far from filter capacitors. ? ? ? ? ? ? + = r1 r2 1 1.25v *v * out (note a) part lx8386   figure 5 ?  1.2v ? 8v adjustable regulator    10f 365  1% 100f 1k 1k 121  1% 2n3904 in adj out ttl output v in 5v + + (note a) part lx8386   figure 6 ?  5v regulator with shutdown  in adj out v in 3.3v 10f tantalum or 100f aluminum min. 15f tantalum or 100f aluminum capacitor. may be increased without limit.  esr must be less than       microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 9 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?      package dimensions        p    3-pin plastic to-220  a g f q b d h c j r k l n s t u 123     m illimeters   i nches   dim min max min max  a 14.22 15.88 0.560 0.625  b 9.65 10.67 0.380 0.420  c 3.56 4.83 0.140 0.190  d 0.51 1.14 0.020 0.045  f 3.53 4.09 0.139 0.161  g  2.54 bsc  0.100 bsc  h  6.35  0.250  j 0.30 1.14 0.012 0.045  k 12.70 14.73 0.500 0.580  l 1.14 1.27 0.045 0.050  n  5.08 typ  0.200 typ  q 2.54 3.05 0.100 0.120  r 2.03 2.92 0.080 0.115  s 1.14 1.40 0.045 0.055  t 5.84 6.86 0.230 0.270  u 0.508 1.14 0.020 0.045      dd    3-pin plastic to-263  a b k i f h c d 0 -8 m n j seating plane e g     m illimeters   i nches   dim  min max min max  a 10.03 10.67 0.395 0.420  b 8.51 9.17 0.335 0.361  c 4.19 4.59 0.165 0.181  d 1.14 1.40 0.045 0.055  e 0.330 0.51 0.013 0.020  f 1.19 1.34 0.047 0.053  g 2.41  2.66 0.095 0.104  h 2.29 2.79 0.090 0.110  i ? 1.65 ? 0.065  j 0 0.25 0 0.010  k 14.60 15.87 0.575 0.625  m 7  7  n 3  3         note:  dimensions do not include mold flash or  protrusions; these shall not exceed 0.155m m(.006?) on any side.  lead dimension shall  not include solder coverage.     m m e e c c h h a a n n i i c c a a l l s s    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 10 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?      package dimensions        dt    3-pin plastic to-252  w k r x a l u o p n b d c e f g i j m q v h 0.23     m illimeters   i nches   dim  min max min max  a 6.47 6.73 0.255 0.265  b 5.97 6.23 0.235 0.245  c 2.16 2.42 0.085 0.095  d 0.68 0.94 0.027 0.037  e 0.38 0.64 0.015 0.025  f 0.63 0.89 0.025 0.035  g 2.16 2.42 0.085 0.095  h 0.84 1.10 0.033 0.043  i 0.89 1.15 0.035 0.045  j 2.44 2.70 0.096 0.106  k 9.55 9.81 0.376 0.386  l 5.20 5.46 0.205 0.215  m 7.0  7.0  n 0.51 0.77 0.020 0.030  o 0.51 0.77 0.020 0.030  p 4.19 4.45 0.165 0.175  q 0.76 1.02 0.030 0.040  r 0.48 0.74 0.019 0.029  u 0.51 0.77 0.020 0.030  v 45  45  w 1.44 1.70 0.057 0.067  x 0 0.10 0 0.004        m m e e c c h h a a n n i i c c a a l l s s    

      microsemi  linfinity microelectronics division  11861 western avenue, garden grove, ca. 92841, 714-898-8121, fax: 714-893-2570    page 11 copyright  ?  2000  rev. 2.0, 2005-11-02  www. microsemi  . com lx8386x-xx   1.5a low dro p out positive re g ulators p roduction d ata s heet tm  ?      notes                                                                                   production data ? information contained in this document is proprietary to  microsemi and is current as of publication date.  this document may not be modified in  any way without the express written consent of microsemi.  product processing does not  necessarily include testing of all parameters.   microsemi reserves th e right to change the  configuration and performance of the product and to discontinue product at any time.      n n o o t t e e s s    
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