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		  Datasheet File OCR Text:


		  r1515x series    50ma voltage regulator (wide input voltage range)  no.ea-153-070802      1  outline  the r1515x series are cmos-based positive voltage re gulator (vr) ics featuring 50ma output current. the  r1515xxxxb has features of high input  voltage and ultra-low supply current. a  peak current limit circuit, a short  current limit circuit, and a thermal shutdown circuit are built in the r1515x series.  the operating temperature is  ? 40c to 105c and the maximum input voltage is 36v, the r1515x series are  very suitable for power source of car accessories.  the regulator output voltage  is fixed in the r1515xxxxb and  can be selected with a step  of 0.1v in the range of  2.0v to 12.0v. output voltage accuracy is   2%.  the packages for these ics are the sot-89-5 for space saving and the hsop-6j for higher power  applications.    features  ?  input voltage ......................................................... max. 36v  ?  supply current ......................................................typ. 9  a   ?  standby current ....................................................typ. 0.1  a  ?  temperature-drift coefficient of output voltage ...typ.   100ppm/  c  ?  output current ......................................................min.  50ma (v in = v out + 3.0v; r1515x050b)  ?  line regulat ion .....................................................typ. 0.05%/v  ?  output voltage accuracy.......................................  2%  ?  packages ..............................................................sot-89-5, hsop-6j  ?  output voltage range ...........................................stepwise sett ing with a step of 0.1v in the range of 2.0v  to 12.0v is possible (refer to selection guide).  ?  built-in peak current limit circuit  ?  built-in short current limit circuit  ?  built-in thermal shutdown circuit  ?  operating te mperature ......................................... ? 40  c to 105  c    applications  ?  power source for home appliances such as refrigerat ors, rice cookers, electoric water warmers, etc.  ?  power source for car audio equipment, ca r navigation system,  etc system, etc.  ?  power source for notebook pcs, digital tvs,  cordless phones, and private lan system, etc.  ?  power source for office equipment machines such as c opiers, printers, facsimiles,  scanners, projectors, etc.  ?  power source for the backup circui t for keyless entry system, etc.           

 r1515x        2  block diagrams  r1515xxxxb    v dd  v out ce gnd current limit short protection vref  thermal shutdown circuit      selection guide  the output voltage, the active type, and the taping type  for the ics can be selected at the user?s request.    the selection can be made with designating the part number as shown below;     r1515xxxx x-xx -x   part number                       a  b  c  d  e    code contents  a  designation of package type:  h: sot-89-5  s: hsop-6j  b  setting output voltage (v out ):  stepwise setting with a step of 0.1v in  the range of 2.0v to 12.0v is possible.  c  designation of active type:  b: active high  d  designation of taping type:  t1 (sot-89-5), e2 (hsop-6j)    (r efer to taping specifications)  e  designation of composition of pin plating:  -f: lead free plating   

 r1515x       3  pin configurations  ?  sot-89-5  ?  hsop-6j    1 3  5 4  2     13  64  2  5      pin descriptions  ?   sot-89-5  ?   hsop-6j  pin no.  symbol  description  pin no.  symbol  description  1 v out  output pin   1  v out    output pin   2  gnd*  ground pin  2  gnd*  ground pin  3 ce  chip enable pin  ("h" active)  3 ce  chip enable pin  ("h" active)  4  gnd*  ground pin  4  gnd*  ground pin  5 v dd   input pin  5  gnd*  ground pin      6 v dd  input pin    *) no.2 pin and no.4 pin of sot89-5 package must be wi red to the gnd plane. no.2 pin, no.4 pin and no.5  pin of hsop-6j package must be wired to  the gnd plane when it is mounted on board.       

 r1515x        4  absolute maximum ratings  symbol item  rating unit  v in   input voltage  ? 0.3 to 50  v  v in   peak input voltage * 1  60 v  v ce   input voltage (ce pin)  ? 0.3 to v in + 0.3 <   =   50  v  v out   output voltage  ? 0.3 to v in + 0.3 <   =   50  v  i out   output current  150  ma  power dissipation (sot-89-5) * 2  900  p d   power dissipation (hsop-6j) * 2  1700  mw  topt operating temperature range  ? 40 to 105   c  tstg storage temperature range  ? 55 to 125   c    *1) duration time = 200ms  *2) for power dissipation, please refer to package information to be described.    absolute maximum ratings  absolute maximum ratings are threshold limit values  that must not be exceeded ever for an instant under  any conditions. moreover, such values for any two  items must not be reached simultaneously. operation  above these absolute maximum ratings may cause  degradation or permanent damage to the device.  these are stress ratings only and do not necessarily  imply functional operation below these limits.     

 r1515x       5  electrical characteristics  ?  r1515xxxxb  topt = 25  c   symbol item  conditions min. typ. max. unit  v in  input voltage    4   36 v  i ss  supply current  v in = v out + 3.0v, i out = 0ma   9 20   a  i standby  standby current  v in = 36v, v ce = 0v    0.1 1.0   a  v out  output voltage  v in = v out + 3.0v, i out = 1ma   0.98     1.02 v  i out  output current  v in = v out + 3.0v  50    ma  ? v out / ? i out   load regulation  v in = v out + 3.0v,  1ma <   =     <   =     ? v out / ? v in   line regulation  v out + 1.5v <   =     <   =     = 1ma   0.05 0.20 %/v  v dif  dropout voltage  i out = 20ma  refer to the following table   ? v out / ? t opt   output voltage  temperature coefficient  v in = v out + 3.0v, i out = 1ma  ? 40  c <   =     <   =     c     100    ppm  /  c  i lim   short current limit  v out = 0v   45  ma  v ceh   ce input voltage "h"    1.5  v in  v  v cel   ce input voltage "l"    0  0.3 v  t tsd   thermal shutdown  temperature  junction temperature   150    c  t tsr   thermal shutdown  released temperature  junction temperature   125    c    ?  load regulation by output voltage                                                 topt = 25c     ?  dropout voltage by output voltage                                                 topt = 25c     load regulation    ? v out / ? i out  (mv)  output voltage  v out  (v)  conditions typ. max.  2.0 <   =   v out  <   5.0 10 25  5.0 <   =   v out <   =      = v out + 3.0v  1ma <   =     <   =     dropout voltage  v dif  (v)  output voltage  v out  (v)  condition typ. max.  2.0 <   =   v out  <   2.5 0.60 1.20  2.5 <   =   v out  <   3.0 0.40 0.85  3.0 <   =   v out  <   4.0 0.35 0.60  4.0 <   =   v out  <   5.0 0.25 0.40  5.0 <   =   v out <   =      = 20ma  0.20 0.35 

 r1515x        6  typical application    c1  r1515x  series  v dd v out ce gnd c2 c1=ceramic 0.1  f   c2=ceramic 0.1  f  v out         technical notes  when using these ics, consider the following points:    phase compensation  phase compensation of the r1515x series has been m ade internally for stable operation even though the  load current would vary. therefore, without the capacito rs, c1 and c2, the output voltage is regulated, however,  for more stable operation, use capacitors as c1 and c2.  especially, if the input line is long and impedance is high,  c1 is necessary. moreover,  if you use rather large c2 , transient response will be  improved. recommended value  is in the range from 0.1  f to 10  f. wiring should be made as short as possible.  connect the capacitor, c1 between v dd  pin and gnd pin and c2 between v out  and gnd as close as possible.    gnd wiring of mounting on board      no.2 pin and no.4 pin of sot-89-5 package must be wi red to the gnd plane. no.2 pin, no.4 pin and no.5 pin  of hsop-6j package must be wired to the gn d plane when it is mounted on board.     thermal shutdown      thermal shutdown function is included in the r1515x  series, if the junction temperature is equal or more than  +150  c (typ.), the operation of regulator would stop. afte r that, when the junction temperature is equal or less  than +125  c (typ.), the operation of regulator would restar t. unless the cause of rising temperature would  remove, the regulator repeats on and off, and output  waveform would be like consecutive pulses.    chip enable circuit      do not make voltage level of chip enable pin keep floating level, or in between v ceh  and v cel . otherwise, the  output voltage would be unstable or indefinite,  or unexpected current would flow internally.       

 r1515x       7  test circuits    c1  r1515x  series  v dd v out ce gnd v c2 v out i out   c1=ceramic 0.1  f   c2=ceramic 0.1  f    basic test circuit      c1  r1515x  series  v dd v out ce gnd c2 a  i ss c1=ceramic 0.1  f   c2=ceramic 0.1  f  v out   test circuit for supply current      r1515x  series  v dd v out ce gnd c2 pulse  generator  i out   c2=ceramic 0.1  f  p. g.     test circuit for line transient response   

 r1515x        8    c1 r1515x  series  v dd v out ce gnd c2 i outa i outb   c1=ceramic 0.1  f   c2=ceramic 0.1  f  v out     test circuit for load transient response   

 r1515x       9  typical characteristics  1) output voltage vs. output current (topt = 25  c)   r1515x020b  r1515x030b    0 150 100 50 200 output current i out (ma) output voltage v out (v) 0 2.5 1.5 1.0 0.5 2.0 v in= 3.5v v in= 4.0v v in= 4.5v v in= 5.0v   0 150 100 50 200 output current i out (ma) output voltage v out (v) 0 3.5 1.5 1.0 0.5 2.5 2.0 3.0 v in= 4.5v v in= 5.0v v in= 5.5v v in= 6.0v      r1515x050b  r1515x090b    0 150 100 50 200 output current i out (ma) output voltage v out (v) 0 6 3 2 1 5 4 v in= 6.5v v in= 7.0v v in= 7.5v v in= 8.0v   0 150 100 50 200 output current i out (ma) output voltage v out (v) 0 10 6 4 2 8 v in= 10.5v v in= 11.0v v in= 11.5v v in= 12.0v     2) output voltage vs. input voltage (topt = 25  c)   r1515x020b  r1515x030b    030 20 10 40 input voltage v in (v) output voltage v out (v) 1.0 3.0 2.5 2.0 1.5 i out=    1ma i out= 20ma i out= 40ma   030 20 10 40 input voltage v in (v) output voltage v out (v) 2.0 4.0 3.5 3.0 2.5 i out=    1ma i out= 20ma i out= 40ma  

 r1515x        10   r1515x050b  r1515x090b    030 20 10 40 input voltage v in (v) output voltage v out (v) 4.0 6.0 5.5 5.0 4.5 i out=    1ma i out= 20ma i out= 40ma   030 20 10 40 input voltage v in (v) output voltage v out (v) 8.0 10.0 9.5 9.0 8.5 i out=    1ma i out= 20ma i out= 40ma     3) dropout voltage vs. output current   r1515x020b  r1515x030b    040 20 10 30 50 output current i out (ma) dropout voltage v dif (v) 0 2.0 1.5 0.5 1.0 105  c 25  c -40  c   040 20 10 30 50 output current i out (ma) dropout voltage v dif (v) 0 2.0 1.5 0.5 1.0 105  c 25  c -40  c      r1515x050b  r1515x090b    040 20 10 30 50 output current i out (ma) dropout voltage v dif (v) 0 2.0 1.5 0.5 1.0 105  c 25  c -40  c   040 20 10 30 50 output current i out (ma) dropout voltage v dif (v) 0 2.0 1.5 0.5 1.0 105  c 25  c -40  c    

 r1515x       11  4) output voltage vs. temperature   r1515x020b  r1515x030b    temperature topt(  c) output voltage v out (v) v in =5.0v 1.90 2.10 2.05 2.00 1.95 -40 50 -25 0 75 25 105   temperature topt(  c) output voltage v out (v) v in =6.0v 2.90 3.10 3.05 3.00 2.95 -40 50 -25 0 75 25 105      r1515x050b  r1515x090b    temperature topt(  c) output voltage v out (v) v in =8.0v 4.8 5.2 5.1 5.0 4.9 -40 50 -25 0 75 25 105   temperature topt(  c) output voltage v out (v) v in =12.0v 8.6 9.4 9.2 9.0 8.8 -40 50 -25 0 75 25 105     5) supply current vs. input voltage (topt = 25  c)   r1515x020b  r1515x030b    030 10 20 40 input voltage v in (v) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4   030 10 20 40 input voltage v in (v) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4  

 r1515x        12   r1515x050b  r1515x090b    030 10 20 40 input voltage v in (v) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4   030 10 20 40 input voltage v in (v) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4     6) supply current vs. temperature   r1515x020b  r1515x030b    -40 50 -25 0 75 25 105 temperature topt(  c) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4   -40 50 -25 0 75 25 105 temperature topt(  c) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4      r1515x050b  r1515x090b    -40 50 -25 0 75 25 105 temperature topt(  c) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4   -40 50 -25 0 75 25 105 temperature topt(  c) supply current i ss (  a) 0 18 10 6 2 12 14 16 8 4        

 r1515x       13  7) input transient response (i out = 1ma, tr = tf = 50  s, c2 = ceramic 0.1  f, topt = 25  c)   r1515x020b  r1515x030b    45 2 03 16 time t (ms) output voltage v out (v) input voltage v in (v) 15 10 5 0 0 4 2 input voltage output voltage   45 2 03 16 time t (ms) output voltage v out (v) input voltage v in (v) 15 10 5 0 1 5 3 input voltage output voltage      r1515x050b  r1515x090b    45 2 03 16 time t (ms) output voltage v out (v) input voltage v in (v) 15 10 5 0 3 7 5 input voltage output voltage   45 2 03 16 time t (ms) output voltage v out (v) input voltage v in (v) 20 15 10 5 7 11 9 input voltage output voltage     8) load transient response (c2 =  ceramic 0.1  f, topt = 25  c)    45 2 03 16 time t (ms) r1515x020b output voltage v out (v) output current i out (ma) 30 20 10 0 0 4 2 v in =5.0v tr=tf=50  s output voltage output current 1ma     20ma   45 2 03 16 time t (ms) output voltage v out (v) output current i out (ma) 30 20 10 0 1 5 3 v in =6.0v tr=tf=50  s r1515x030b output voltage output current 1ma     20ma  

 r1515x        14    45 2 03 16 time t (ms) output voltage v out (v) output current i out (ma) 30 20 10 0 3 7 5 v in =8.0v tr=tf=50  s r1515x050b output voltage output current 1ma     20ma   45 2 03 16 time t (ms) output voltage v out (v) output current i out (ma) 30 20 10 0 7 11 9 v in =12.0v tr=tf=50  s r1515x090b output voltage output current 1ma     20ma           

 package information  pe-sot-89-5-071210         ?  sot-89-5  unit: mm   package dimensions  4.50.1 1.50.1 0.40.1 0.40.1 1.60.2 1.50.1 1.50.1  0.1 2.50.1 4.350.1 1.00.2 0.30.2 0.30.2 0.420.1 ?1.0  54 123 32 45 1 0.4 0.42 0.1 0.47 0.42  0.1 0.1 s s bottom view     taping specification (t1: standard type)  2.5max. 0.30.1 120.3 5.0 8.00.1 4.00.1 2.00.05 5.650.05 1.50.1 ? 1.5 +0.1 0 4.7 ?1.60.1 t1 user direction of feed     taping reel dimensions    reuse reel (eiaj-rrm-12bc)  (1reel=1000pcs)  20.5 ? 60 ? 180 ?.5 +1 0 0 210.8 15.41.0 130.3 130.2 ?  

 package information  pe-sot-89-5-071210         power dissipation (sot-89-5)  this specification is at mounted on board. power dissipation (p d ) depends on conditions of mounting on board.  this specification is based on the measurement at the condition below:    measurement conditions    high wattage land pattern  standard land pattern  environment  mounting on board (wind velocity=0m/s)  mounting on board (wind velocity=0m/s)  board material  glass cloth epoxy plastic (doubl e sided)  glass cloth epoxy plastic (double sided)  board  dimensions  30mm    30mm    1.6mm  50mm    50mm    1.6mm  copper ratio  top side : approx. 20% ,    back side : approx. 100%  top side : approx. 10% ,    back side : approx. 100%  through-hole   0.85mm    10pcs  -    measurement result                                         (topt=25  c ,tjmax=125  c )     high wattage land pattern  standard land pattern  free air  power dissipation  1300mw  900mw  500mw  thermal resistance  77  c /w  111  c /w  200  c /w    0 200 800 500 1100 1400 100 700 400 1000 1300 300 900 600 1200 1500 0 150 5025 75 85 100 125 power dissipation p d (mw) ambient temperature  (c) on board (high wattage land pattern) on board (standard land pattern) free air   30 15 7.5 30 15 7.5 50 50 high wattage  standard      power dissipation  measurement board pattern       ic mount area (unit : mm)   recommended land pattern (sot-89-5)  1.0 0.7 max. 0.7 max. 1.5 1.5 45 1.50.70.80.71.5 2.0 (unit : mm)  

 p a ckages informa t ion  pe-hsop-6j-0701     ?    unit: mm   package dimensions  0.10 3.81 65 4 1 0.605typ. 0.4  0.1 5.02  0.3 6.0  0.3 3.9  0.2 0.60  0.2 1.67  0.1 0.15  0.1 1.5  0.1 0.2 +0.10 ? 0.05 23 0.12 m     taping specifi cation  e2 0.3  0.1 4.0  0.1 2.05  0.1 8.0  0.1 6.7 5.5 2.0  0.05 1.75  0.1 5.5  0.05 12  0.3 2.7max. 1.5 +0.1 0 user ? direction ? of ? feed     taping reel di mensions    reuse reel (eiaj-rrm-12bc)  (1reel =10 00p cs)      15.4  1.0 13  0.3 21  0.8 2  0.5 ? ? 60 0 ? ? 180 ? 1.5 +1 0 13  0.2 ? 

 p a ckages informa t ion  pe-hsop-6j-0701     power dissipation (hsop-6j)  this  spe c ifica t ion is at m o u n ted on  boa rd. powe r di ssip ation (p d ) depe nd s  on condition s  of mounting on board.  this  spe c ifica t ion is ba sed  on the mea s u r eme n t at the conditio n  bel ow:    measurement  conditio n s    high  wattage  land pattern   standard lan d pattern  environme n t  mounting o n  board (win d velocity=0m/ s) mounting o n  board (win d velocity=0m/ s) board mate ri al  glass cl oth e poxy plactic (dou bl e si ded )  glass cl oth e poxy plactic (dou ble si ded )  board dimen s ion s   50mm    50 mm    1.6mm  50mm    50 mm    1.6mm  cop per ratio   90%  50%  thro ugh -hol e    0 . 5mm    44pcs   0 . 5mm    44pcs    measurement  result  (topt=25  c, tjm a x = 125  c)     high  wattage  land pattern standard lan d pattern  free air  powe r di ssi p a tion  2000m w  1700m w  540m w  therm a l re si st an ce  50  c / w   5 9  c / w   1 8 5  c/w    0 5 0 100 25 75 85 125 150 ambient ? temperature ? (  c) 0 800 400 1200 1600 1700 540 2400 600 200 1000 1400 2000 2200 1800 2600 power ? dissipation ? p d (mw) on ? boad ? (high ? wattage ? land ? pattern) free ? air on ? boad ? (standerd ? land ? pattern)   50 18 49 10 50 20 40 20     po w e r dis s ip ation   high w a tt ag e  s t andard      measur e men t  boar d pattern       ic mount  are a  unit : mm    recommended land p a ttern    (hsop-6j)        1.05 5.35 0.6 1.87 1.905 1.905 (unit: mm)  

 mark inf o rma t ions  me-r1 515 h-0704     r1515h series mark  specification  ?  sot-89-5    1  2  3  4  5  6    1   : n (fixed)  2 ,  3 ,  4   : setting voltage  5 ,  6       : lot  numb er  ( refer to part  number vs . produc t  code )   ?  part numb er vs. prod uct code  prod uct  co de   prod uct  co de prod uct  co de   prod uct  co de part number  1   2   3   4   part number  1 2 3 4 part number 1 2 3 4   part number  1 2 3 4 r1515h02 0 b   n   0   2   0   r1515h05 0 b   n 0 5 0 r1515h08 0b n 0 8 0 r1515h11 0 b   n 1 1 0 r1515h02 1 b   n   0   2   1   r1515h05 1 b   n 0 5 1 r1515h08 1b n 0 8 1 r1515h11 1 b   n 1 1 1 r1515h02 2 b   n   0   2   2   r1515h05 2 b   n 0 5 2 r1515h08 2b n 0 8 2 r1515h11 2 b   n 1 1 2 r1515h02 3 b   n   0   2   3   r1515h05 3 b   n 0 5 3 r1515h08 3b n 0 8 3 r1515h11 3 b   n 1 1 3 r1515h02 4 b   n   0   2   4   r1515h05 4 b   n 0 5 4 r1515h08 4b n 0 8 4 r1515h11 4 b   n 1 1 4 r1515h02 5 b   n   0   2   5   r1515h05 5 b   n 0 5 5 r1515h08 5b n 0 8 5 r1515h11 5 b   n 1 1 5 r1515h02 6 b   n   0   2   6   r1515h05 6 b   n 0 5 6 r1515h08 6b n 0 8 6 r1515h11 6 b   n 1 1 6 r1515h02 7 b   n   0   2   7   r1515h05 7 b   n 0 5 7 r1515h08 7b n 0 8 7 r1515h11 7 b   n 1 1 7 r1515h02 8 b   n   0   2   8   r1515h05 8 b   n 0 5 8 r1515h08 8b n 0 8 8 r1515h11 8 b   n 1 1 8 r1515h02 9 b   n   0   2   9   r1515h05 9 b   n 0 5 9 r1515h08 9b n 0 8 9 r1515h11 9 b   n 1 1 9 r1515h03 0 b   n   0   3   0   r1515h06 0 b   n 0 6 0 r1515h09 0b n 0 9 0 r1515h12 0 b   n 1 2 0 r1515h03 1 b   n   0   3   1   r1515h06 1 b   n 0 6 1 r1515h09 1b n 0 9 1   r1515h03 2 b   n   0   3   2   r1515h06 2 b   n 0 6 2 r1515h09 2b n 0 9 2   r1515h03 3 b   n   0   3   3   r1515h06 3 b   n 0 6 3 r1515h09 3b n 0 9 3   r1515h03 4 b   n   0   3   4   r1515h06 4 b   n 0 6 4 r1515h09 4b n 0 9 4   r1515h03 5 b   n   0   3   5   r1515h06 5 b   n 0 6 5 r1515h09 5b n 0 9 5   r1515h03 6 b   n   0   3   6   r1515h06 6 b   n 0 6 6 r1515h09 6b n 0 9 6   r1515h03 7 b   n   0   3   7     r1515h06 7 b   n 0 6 7 r1515h09 7b n 0 9 7     r1515h03 8 b   n   0   3   8   r1515h06 8 b   n 0 6 8 r1515h09 8b n 0 9 8     r1515h03 9 b   n   0   3   9   r1515h06 9 b   n 0 6 9 r1515h09 9b n 0 9 9     r1515h04 0 b   n   0   4   0   r1515h07 0 b   n 0 7 0 r1515h10 0b n 1 0 0     r1515h04 1 b   n   0   4   1   r1515h07 1 b   n 0 7 1 r1515h10 1b n 1 0 1     r1515h04 2 b   n   0   4   2   r1515h07 2 b   n 0 7 2 r1515h10 2b n 1 0 2     r1515h04 3 b   n   0   4   3   r1515h07 3 b   n 0 7 3 r1515h10 3b n 1 0 3     r1515h04 4 b   n   0   4   4   r1515h07 4 b   n 0 7 4 r1515h10 4b n 1 0 4     r1515h04 5 b   n   0   4   5   r1515h07 5 b   n 0 7 5 r1515h10 5b n 1 0 5     r1515h04 6 b   n   0   4   6   r1515h07 6 b   n 0 7 6 r1515h10 6b n 1 0 6     r1515h04 7 b   n   0   4   7   r1515h07 7 b   n 0 7 7 r1515h10 7b n 1 0 7     r1515h04 8 b   n   0   4   8   r1515h07 8 b   n 0 7 8 r1515h10 8b n 1 0 8     r1515h04 9 b   n   0   4   9   r1515h07 9 b   n 0 7 9 r1515h10 9b n 1 0 9          

 mark inf o rma t ions  me-r1 515s -0704     r1515s series mark  specification  ?  hsop-6j    r  1  2  3  4  5  6    1   : f (fixed)  2 ,  3 ,  4   : setting voltage  5 ,  6       : lot  numb er  ( refer to part  number vs . produc t  code )   ?  part numb er vs. prod uct code  prod uct  co de   prod uct  co de prod uct  co de   prod uct  co de part number  1   2   3   4   part number  1 2 3 4 part number 1 2 3 4   part number  1 2 3 4 r 1 5 1 5 s 0 2 0 b   f   0   2   0   r 1 5 1 5 s 0 5 0 b   f 0 5 0 r1515s080b f 0 8 0 r 1 5 1 5 s 1 1 0 b   f 1 1 0 r 1 5 1 5 s 0 2 1 b   f   0   2   1   r 1 5 1 5 s 0 5 1 b   f 0 5 1 r1515s081b f 0 8 1 r 1 5 1 5 s 1 1 1 b   f 1 1 1 r 1 5 1 5 s 0 2 2 b   f   0   2   2   r 1 5 1 5 s 0 5 2 b   f 0 5 2 r1515s082b f 0 8 2 r 1 5 1 5 s 1 1 2 b   f 1 1 2 r 1 5 1 5 s 0 2 3 b   f   0   2   3   r 1 5 1 5 s 0 5 3 b   f 0 5 3 r1515s083b f 0 8 3 r 1 5 1 5 s 1 1 3 b   f 1 1 3 r 1 5 1 5 s 0 2 4 b   f   0   2   4   r 1 5 1 5 s 0 5 4 b   f 0 5 4 r1515s084b f 0 8 4 r 1 5 1 5 s 1 1 4 b   f 1 1 4 r 1 5 1 5 s 0 2 5 b   f   0   2   5   r 1 5 1 5 s 0 5 5 b   f 0 5 5 r1515s085b f 0 8 5 r 1 5 1 5 s 1 1 5 b   f 1 1 5 r 1 5 1 5 s 0 2 6 b   f   0   2   6   r 1 5 1 5 s 0 5 6 b   f 0 5 6 r1515s086b f 0 8 6 r 1 5 1 5 s 1 1 6 b   f 1 1 6 r 1 5 1 5 s 0 2 7 b   f   0   2   7   r 1 5 1 5 s 0 5 7 b   f 0 5 7 r1515s087b f 0 8 7 r 1 5 1 5 s 1 1 7 b   f 1 1 7 r 1 5 1 5 s 0 2 8 b   f   0   2   8   r 1 5 1 5 s 0 5 8 b   f 0 5 8 r1515s088b f 0 8 8 r 1 5 1 5 s 1 1 8 b   f 1 1 8 r 1 5 1 5 s 0 2 9 b   f   0   2   9   r 1 5 1 5 s 0 5 9 b   f 0 5 9 r1515s089b f 0 8 9 r 1 5 1 5 s 1 1 9 b   f 1 1 9 r 1 5 1 5 s 0 3 0 b   f   0   3   0   r 1 5 1 5 s 0 6 0 b   f 0 6 0 r1515s090b f 0 9 0 r 1 5 1 5 s 1 2 0 b   f 1 2 0 r 1 5 1 5 s 0 3 1 b   f   0   3   1   r 1 5 1 5 s 0 6 1 b   f 0 6 1 r1515s091b f 0 9 1   r 1 5 1 5 s 0 3 2 b   f   0   3   2   r 1 5 1 5 s 0 6 2 b   f 0 6 2 r1515s092b f 0 9 2   r 1 5 1 5 s 0 3 3 b   f   0   3   3   r 1 5 1 5 s 0 6 3 b   f 0 6 3 r1515s093b f 0 9 3   r 1 5 1 5 s 0 3 4 b   f   0   3   4   r 1 5 1 5 s 0 6 4 b   f 0 6 4 r1515s094b f 0 9 4   r 1 5 1 5 s 0 3 5 b   f   0   3   5   r 1 5 1 5 s 0 6 5 b   f 0 6 5 r1515s095b f 0 9 5   r 1 5 1 5 s 0 3 6 b   f   0   3   6   r 1 5 1 5 s 0 6 6 b   f 0 6 6 r1515s096b f 0 9 6   r 1 5 1 5 s 0 3 7 b   f   0   3   7     r 1 5 1 5 s 0 6 7 b   f 0 6 7 r1515s097b f 0 9 7     r 1 5 1 5 s 0 3 8 b   f   0   3   8   r 1 5 1 5 s 0 6 8 b   f 0 6 8 r1515s098b f 0 9 8     r 1 5 1 5 s 0 3 9 b   f   0   3   9   r 1 5 1 5 s 0 6 9 b   f 0 6 9 r1515s099b f 0 9 9     r 1 5 1 5 s 0 4 0 b   f   0   4   0   r 1 5 1 5 s 0 7 0 b   f 0 7 0 r1515s100b f 1 0 0     r 1 5 1 5 s 0 4 1 b   f   0   4   1   r 1 5 1 5 s 0 7 1 b   f 0 7 1 r1515s101b f 1 0 1     r 1 5 1 5 s 0 4 2 b   f   0   4   2   r 1 5 1 5 s 0 7 2 b   f 0 7 2 r1515s102b f 1 0 2     r 1 5 1 5 s 0 4 3 b   f   0   4   3   r 1 5 1 5 s 0 7 3 b   f 0 7 3 r1515s103b f 1 0 3     r 1 5 1 5 s 0 4 4 b   f   0   4   4   r 1 5 1 5 s 0 7 4 b   f 0 7 4 r1515s104b f 1 0 4     r 1 5 1 5 s 0 4 5 b   f   0   4   5   r 1 5 1 5 s 0 7 5 b   f 0 7 5 r1515s105b f 1 0 5     r 1 5 1 5 s 0 4 6 b   f   0   4   6   r 1 5 1 5 s 0 7 6 b   f 0 7 6 r1515s106b f 1 0 6     r 1 5 1 5 s 0 4 7 b   f   0   4   7   r 1 5 1 5 s 0 7 7 b   f 0 7 7 r1515s107b f 1 0 7     r 1 5 1 5 s 0 4 8 b   f   0   4   8   r 1 5 1 5 s 0 7 8 b   f 0 7 8 r1515s108b f 1 0 8     r 1 5 1 5 s 0 4 9 b   f   0   4   9   r 1 5 1 5 s 0 7 9 b   f 0 7 9 r1515s109b f 1 0 9          
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