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		  Datasheet File OCR Text:


		  linear integrated systems linear integrated systems    4042 clipper court, fremont, ca 94538 ? tel: (510) 490-9160 ? fax: (510) 353-0261 1          7 35 bottom  view 2           6 electrical characteristics @ 25  c (unless otherwise noted) symbol characteristics ls301 ls302 ls303             units     conditions bv cbo collector to base voltage 18 35 10 min. v i c  = 10 m ai e  = 0 bv ceo collector to emitter voltage 18 35 10 min. v i c  = 10 m ai b  = 0 bv ebo emitter-base breakdown voltage 6.2 6.2 6.2 min. v i e  = 10 m a      i c   = 0      note 2 bv cco collector to collector voltage 100 100 100 min. v i c  = 10 m ai e  = 0 h fe dc current gain 2000 1000 2000 typ. i c  = 1 m av ce  = 5v h fe dc current gain 2000 1000 2000 min. i c  = 10 m av ce   = 5v h fe dc current gain 2000 1000 2000 typ. i c  = 500 m av ce   = 5v v ce (sat) collector saturation voltage 0.5 0.5 0.5 max. v i c  = 1ma i b  = 0.1ma i cbo collector cutoff current 100 100 100 max. pa i e   = 0         v cb   =  note 3 i ebo emitter cutoff current 0.2 0.2 0.2 max. pa i e   = 0         v eb   = 3v c obo output capacitance 2 2 2 max. pf i e  = 0         v cb  = 1v c c1c2 collector to collector capacitance 2 2 2 max. pf v cc  = 0 i c1c2 collector to collector leakage current 0.5 0.5 0.5 max. na v cc  =  note 4 f t current gain bandwidth product 100 100 100 min. mhz i c  = 200 m av ce  = 5v nf narrow band noise figure 3 3 3 max. db i c  = 10 m av ce  = 3v bw = 200hz r g  = 10 k w  f = 1khz features very high gain h fe   3  2000 @ 1.0 m a typ. low output capacitance c obo    2.0pf tight v be  matching |v be1 -v be2 | = 0.2mv typ. high f t 100mhz absolute maximum ratings   note 1 @ 25  c (unless otherwise noted) i c              collector current     5ma maximum temperatures storage temperature -65     to  +200  c operating junction temperature +150  c maximum power dissipation            one side         both sides device dissipation @ free air 250mw 500mw linear derating factor 2.3mw/  c 4.3mw/  c b1     e1     e2     b2 c1    c2 26 x 29 mils e1           e2 c1       c2 b1        b2 ls301     ls302     ls303 high voltage super-beta monolithic dual npn transistors

 linear integrated systems    4042 clipper court, fremont, ca 94538 ? tel: (510) 490-9160 ? fax: (510) 353-0261 matching characteristics symbol characteristics ls301 ls302 ls303             units conditions |v be1 -v be2 | base emitter voltage differential     0.2 0.2 0.2 typ. mv i c   = 10  m av ce  = 5v      1 1 1 max. mv d |(v be1 -v be2 )|/  c base emitter voltage differential     1 1 1 typ. m v/  ci c   = 10  m av ce  = 5v change with temperature     5 5 5 max. m v/  c t = -55  c    to    +125  c |i b1 - i b2 | base current differential     0.5 1 0.5 typ. na i c  = 10 m av ce  = 1v     1 5 1.5 max. na i c  = 10 m av ce  = 5v h fe1 /h fe2 dc current gain differential     5 5 5 typ. % i c  = 10 m av ce  = 5v to-71 six lead 0.230 0.209 dia. dia. 0.195 0.175 0.030  max. 0.500 min. 0.150 0.115 0.019 0.016 dia. 6 leads 3 2 1 8 4 5 6 0.046 0.036 45 0.048 0.028 0.100 0.050 7 to-78 0.335 0.370 0.305 0.335 0.016 0.019 0.165 0.185 0.040 max. dim. a 0.016 0.021 dim. b min. 0.500 0.200 0.100 0.100 0.028 0.034 45 1 2 3 4 5 6 7 8 0.029 0.045 seating plane c1 1 2 3 45 6 7 8 b1 e1 n/c n/c c2 b2 e2 p-dip c1 1 2 3 45 6 7 8 b1 e1 n/c n/c c2 b2 e2 0.150 0.158 (3.81) (4.01) 0.188 0.197 0.228 0.244 (5.79) (6.20) soic n/c 0.320 0.290 (8.13) (7.37) 0.405 max. (10.29) (4.78) (5.00) notes: 1. these ratings are limiting values above which the serviceability of any semiconductor may be impaired. 2. the reverse base-to-emitter voltage must never exceed 6.2 volts; the reverse base-to-emitter current must never exceed 10  m amps. 3.  for ls301 & ls302:   v cb = 10v;     for ls303:  v cb  = 5v. 4.  for ls301 & ls302:  v cc =   80v;  for ls303:  v cc  =   20v.

   linear integrated systems lead-free / rohs fact  sheet the following is provided to address some of the more  commonly asked questions regarding how lis is meeting  customer demand to supply product which is compliant to  the rohs and weee directives.  if you have any  questions or need further information, please contact the  lis factory for assistance.    linear integrated systems can  supply parts that do not  contain the following banned substances:    z asbestos   z azo compounds   z cadmium   z cadmium compounds   z chlorinated paraffins   z hexavalent chromium compounds   z formaldehyde   z lead (pb)   z mirex (perchlordecone)   z mercury and mercury compounds   z organic tin compounds (tributyl tin & triphenyl tin)   z ozone depletion substances   z pbb(polybromobiphenyl)   z pbde (polybromobiphenyl bi phenyls ethers category)   z pcb (polychlorinated biphenyls)   z polychlorinated naphthalene   package types:     the following packages do not and has never contained any of the above  mentioned substances:     z bare die, (metal can) to-18, to-5, to -52, to-71, to-72, to-78, to-99:    the following packages are available in lead - free / rohs versions:     z msop, qsop, soic, sot, to-92.    metal can facts:   z headers-nickel with gold plating, cans-100% nickel  ? click here ?  for lead-free / rohs  part list main menu home page products support literature spice models downloads contact us distributors lead (pb) free / rohs     sales reps company info directions press release site map pa g e 1 of 3 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _ fact _ sheet.html

   plastic package facts:     z plating material:  plastic packages- matte 100% tin    z material of lead frame: copper 194, or alloy 42    z lead content of the plating material:   lead free (less than 0.1%, 1000ppm  by weight)    z soldering:  maximum temperature=260 degree c, maximum time=20-40  seconds    z reflow profile:  peak temperature=260 degree c, peak time=20-40  seconds    z acceptable number of reflows:  3 times    z backward compatibility:  lead free packages can be soldered using  existing sn-pb solder and temperature profiles    z forward compatibility:  lead free packages can be soldered using lead free  solders and the appropriate higher temperature profiles    z storage conditions:  jedec std. 20, level 1    questions:     q1:   when does lis plan to offer lead free packaging to its customers?  a1:   lis has begun offering customers lea d free packaging for plastic packages  as of 1/1/04, per  customer request.    q2:   when does lis plan to offer rohs  compliant packaging to its customers?  a2:   lis has begun offering customers rohs compliant packaging for it plastic  packages as of 1/1/05,  per customer request.    q3:   will lis continue to offer non-lead free (contains lead) packaging to its  customers?  a3:   yes, lis will continue to offer no n-lead free packaging, per customer  request.    q4:   how do i order lead free par ts versus non-lead free parts?  a4:   when ordering, specify "lead-free" in  your part description on purchase  orders and quotations.    q5:   how do i order rohs compliant parts versus non-rohs compliant parts?  a5:   when ordering, specify "rohs compliant" in your part description on  purchase orders and quotations.    q6:   how will i be able to identify a le ad-free / rohs compliant part versus a  non-lead free part / non rohs compliant part?  a6:   the lead-free rohs compliant part w ill be marked with the letter "f".    q7:   are there any additional costs for ordering lead-free or rohs compliant  pa g e 2 of 3 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _ fact _ sheet.html

   parts?  a7:   determined on a case by case basis.    q8:   what is the lis policy on lead-free implementation?  a8:   lis will continue to supply requiremen ts for both lead-free parts and non- lead free parts per customer request.    q9:   what is the lis policy on rohs compliant part implementation?  a9:   lis has begun converting to rohs co mpliant mold compound on all plastic  packages effective 1/1/05.  all parts with date codes prior 1/1/05 are not made of  rohs compliant mold compound.    ordering information:     1. rohs compliant (lead-fr ee and pbde-free) parts:    the part description must include t he term "rohs compliant". do not  include the letter "f", it must state  rohs compliant.  pu rchase orders that  do not specificately state rohs compliant will be shipped either "leaded- parts"or "rohs compliant parts" depending on our inventory.    2. leaded (devices that  contain lead) parts:    the part description must include the te rm "leaded part".  purchase orders  that do not specifically state "leaded part" will be shipped either "leaded- parts" or "rohs compliant parts" depending on our inventory.    3. disclaimer:    lis will not be responsible for accepting the return of any parts that were not  ordered correctly by the customer.     linear integrated systems  4042 clipper court  fremont  california  usa  94538 - 6540  web site: http://www.linearsystems.com      phone: 510-490-9160     fax: 510-353-0261 pa g e 3 of 3 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _ fact _ sheet.html

   lead (pb) free / rohs compliant parts list the follow listed parts are currently available in lead (pb)  free and rohs compliant packages.    die and metal can customers:   the bare die and metal can  versions of the products li sted were never manufactured  with lead or any rohs banned substances.    plastic and surface mount customers:   the msop, qsop,  soic, sot and to-92 versio ns listed which may have  previously contained lead a nd rohs banned substances  in the past, are now available in lead (pb) free and  rohs compliant packages. ? click here ?  for lead-free / rohs  fact sheet *all single devices available in to -92, to-18, sot-23-3, tested die  *all dual devices available in pdip, to-71, to-5, soic-8, sot23-6, tested die  *all single dmos switches availabl e in to-72, sot-143, tested die  *all quad dmos switches available in pdip, sidebraze, soic-14, soic-16, tested die  2n3954a low noise, low drift, monolithic dual, n-channel jfet 2n3954 low noise, low drift, monolithic dual, n-channel jfet 2n3955 low noise, low drift, monolithic dual, n-channel jfet 2n3956 low noise, low drift, monolithic dual, n-channel jfet 2n3958 low noise, low drift, monolithic dual, n-channel jfet 2n4117a ultra high input impedance n-channel jfet amplifier 2n4118a ultra high input impedance n-channel jfet amplifier 2n4119a ultra high input impedance n-channel jfet amplifier 2n4351 n-channel enhancement mode mosfet 2n4391 low noise, n-channel jfet switch 2n4392 low noise, n-channel jfet switch 2n4393 low noise, n-channel jfet switch 2n4416a wideband, high gain, single, n- channel jfet 2n4416 wideband, high gain, single, n- channel jfet 2n5018 p-channel, single, jfet switch 2n5019 p-channel, single, jfet switch 2n5114 p-channel, single, jfet switch 2n5115 p-channel, single, jfet switch main menu home page products support literature spice models downloads contact us distributors lead (pb) free / rohs     sales reps company info directions press release site map pa g e 1 of 6 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _p arts _ list.html

 2n5116 p-channel, single, jfet switch 2n5905 low leakage, low drift, monolithic dual, n-channel jfet 2n5906 low leakage, low drift, monolithic dual, n-channel jfet 2n5907 low leakage, low drift, monolithic dual, n-channel jfet 2n5908 low leakage, low drift, monolithic dual, n-channel jfet 2n5909 low leakage, low drift, monolithic dual, n-channel jfet 2n5911 wideband, high gain, monolithic dual, n- channel jfet 2n5912 wideband, high gain, monolithic dual, n- channel jfet 2n5912c wideband, high gain, monolithic dual, n- channel jfet 3n163 p-channel enhancement mode mosfet 3n164 p-channel enhancement mode mosfet 3n165 monolithic dual, p-channel enhancement mode mosfet 3n166 monolithic dual, p-channel enhancement mode mosfet 3n170 n-channel enhancement mode mosfet 3n171 n-channel enhancement mode mosfet 3n190 p-channel enhancement mode mosfet 3n191 p-channel enhancement mode mosfet dpad1 monolithic dual, low leakage pico-amp diodes dpad2 monolithic dual, low leakage pico-amp diodes dpad5 monolithic dual, low leakage pico-amp diodes dpad10 monolithic dual, low leakage pico-amp diodes dpad20 monolithic dual, low leakage pico-amp diodes dpad50 monolithic dual, low leakage pico-amp diodes dpad100 monolithic dual, low leakage pico-amp diodes id100 monolithic dual, low leakage pico-amp diodes id101 dual, low leakage pico-amp diodes it120a monolithic dual, npn transistor it120 monolithic dual, npn transistor it121 monolithic dual, npn transistor it122 monolithic dual, npn transistor it124 super beta, monolithic dual, npn transistor it130a monolithic dual, pnp transistor it130 monolithic dual, pnp transistor it131 monolithic dual, pnp transistor it132 monolithic dual, pnp transistor j108 low noise n-channel jfet switch j109 low noise n-channel jfet switch j110 low noise n-channel jfet switch j111 high speed n-channel jfet switch j112 high speed n-channel jfet switch j113 high speed n-channel jfet switch j174 p-channel, single, jfet switch pa g e 2 of 6 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _p arts _ list.html

 j175 p-channel, single, jfet switch j176 p-channel, single, jfet switch j177 p-channel, single, jfet switch j201 low noise, single, n-channel jfet amplifier j202 low noise, single, n-channel jfet amplifier j204 low noise, single, n-channel jfet amplifier j210 low noise n-channel jfet general purpose amplifier j211 low noise n-channel jfet general purpose amplifier j212 low noise n-channel jfet general purpose amplifier j308 wideband, high gain, single, n- channel jfet j309 wideband, high gain, single, n- channel jfet j310 wideband, high gain, single, n- channel jfet j500 current regulator diode j501 current regulator diode j502 current regulator diode j503 current regulator diode j504 current regulator diode j505 current regulator diode j506 current regulator diode j507 current regulator diode j508 current regulator diode j509 current regulator diode j510 current regulator diode j511 current regulator diode jpad5 single, low leakage pico-amp diodes jpad10 single, low leakage pico-amp diodes jpad20 single, low leakage pico-amp diodes jpad50 single, low leakage pico-amp diodes jpad100 single, low leakage pico-amp diodes jpad200 single, low leakage pico-amp diodes jpad500 single, low leakage pico-amp diodes ls301 high voltage, super beta, monolithic dual, npn transistor ls302 high voltage, super beta, monolithic dual, npn transistor ls303 high voltage, super beta, monolithic dual, npn transistor ls310 tightly matched, monolithic dual, npn transistor ls311 tightly matched, monolithic dual, npn transistor ls312 tightly matched, monolithic dual, npn transistor ls313 tightly matched, monolithic dual, npn transistor ls318 log conformance, monolithic dual, npn transistor ls320 monolithic bifet amplifier(p-channel mosfet and npn) ls3250 higher current, monolithic dual, npn transistor ls350 tightly matched, monolithic dual, pnp transistor pa g e 3 of 6 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _p arts _ list.html

 ls351 tightly matched, monolithic dual, pnp transistor ls352 tightly matched, monolithic dual, pnp transistor ls3550 higher current, monolithic dual, pnp transistor ls358 log conformance, monolithic dual, pnp transistor ls5301 high impedance, single, n-channel jfet ls627 photo fet, n-channel jfet ls823 high speed n-channel lateral dmos jfet switch ls824 high speed n-channel lateral dmos jfet switch ls830 ultra low leakage, low drift, monolithic dual, n-channel jfet ls831 ultra low leakage, low drift, monolithic dual, n-channel jfet ls832 ultra low leakage, low drift, monolithic dual, n-channel jfet ls833 ultra low leakage, low drift, monolithic dual, n-channel jfet ls840 low noise, low drift, low capacitance, monolithic dual, n-channel  jfet ls841 low noise, low drift, low capacitance, monolithic dual, n-channel  jfet ls842 low noise, low drift, low capacitance, monolithic dual, n-channel  jfet ls843 ultra low noise, low drift,  monolithic dual, n-channel jfet ls844 ultra low noise, low drift,  monolithic dual, n-channel jfet ls845 ultra low noise, low drift,  monolithic dual, n-channel jfet ls846 ultra low noise, low drift, single, n-channel jfet lsk170 1nv / hz low noise, low capacitance, high input impedance, n-channel  jfet amplifier lsk389 1nv/hz low noise, monolithic dual, n-channel jfet pad1 low leakage, single, pico-amp diode pad2 low leakage, single, pico-amp diode pad5 low leakage, single, pico-amp diode pad10 low leakage, single, pico-amp diode pad20 low leakage, single, pico-amp diode pad50 low leakage, single, pico-amp diode pad100 low leakage, single, pico-amp diode pf5301 high impedance, single, n-channel jfet sd210 high speed n-channel lateral dmos jfet switch sd211 high speed n-channel lateral dmos jfet switch with zener diode  protection sd213 high speed n-channel lateral dmos jfet switch with zener diode  protection sd214 high speed n-channel lateral dmos jfet switch sd215 high speed n-channel lateral dmos jfet switch with zener diode  protection sd5000 quad high speed n-channel lateral dmos jfet switch with zener  diode protection sd5001 quad high speed n-channel lateral dmos jfet switch with zener  pa g e 4 of 6 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _p arts _ list.html

 diode protection sd5400 quad high speed n-channel lateral dmos jfet switch with zener  diode protection(smt) sd5401 quad high speed n-channel lateral dmos jfet switch with zener  diode protection(smt) sd823 high speed n-channel lateral dmos jfet switch sd824 high speed n-channel lateral dmos jfet switch sst111 high speed n-chan nel jfet switch(smt) sst112 high speed n-chan nel jfet switch(smt) sst113 high speed n-chan nel jfet switch(smt) sst174 p-channel, single , jfet switch(smt) sst175 p-channel, single , jfet switch(smt) sst176 p-channel, single , jfet switch(smt) sst210 high speed n-channel late ral dmos jfet switch(smt) sst211 high speed n-channel lateral dmos jfet switch with zener diode  protection(smt) sst213 high speed n-channel lateral dmos jfet switch with zener diode  protection(smt) sst214 high speed n-channel late ral dmos jfet switch (smt) sst215 high speed n-channel lateral dmos jfet switch with zener diode  protection(smt) sst108 low noise n-channel jfet switch (smt) sst109 low noise n-channel jfet switch (smt) sst110 low noise n-channel jfet switch (smt) sst308 wideband, high gain, single, n- channel jfet(smt) sst309 wideband, high gain, single, n- channel jfet(smt) sst310 wideband, high gain, single, n- channel jfet(smt) sst401 low noise, low drift, monolithic dual, n-channel jfet(smt) sst402 low noise, low drift, monolithic dual, n-channel jfet(smt) sst403 low noise, low drift, monolithic dual, n-channel jfet(smt) sst404 low noise, low drift, monolithic dual, n-channel jfet(smt) sst405 low noise, low drift, monolithic dual, n-channel jfet(smt) sst406 low noise, low drift, monolithic dual, n-channel jfet(smt) sst4117a ultra high input impedance n-channel jfet amplifier(smt) sst4118a ultra high input impedance n-channel jfet amplifier(smt) sst4119a ultra high input impedance n-channel jfet amplifier(smt) sst4391 low noise, n-channel jfet switch(smt) sst4392 low noise, n-channel jfet switch(smt) sst4393 low noise, n-channel jfet switch(smt) sst440 wideband, high gain, monolithic dual, n- channel jfet(smt) sst441 wideband, high gain, monolithic dual, n- channel jfet(smt) sst4416a wideband, high gain, single, n- channel jfet(smt) sst4416 wideband, high gain, single, n- channel jfet(smt) pa g e 5 of 6 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _p arts _ list.html

   sst500 current regulator diode(smt) sst501 current regulator diode(smt) sst502 current regulator diode(smt) sst503 current regulator diode(smt) sst504 current regulator diode(smt) sst505 current regulator diode(smt) sst506 current regulator diode(smt) sst507 current regulator diode(smt) sst508 current regulator diode(smt) sst509 current regulator diode(smt) sst510 current regulator diode(smt) sst511 current regulator diode(smt) sst5911 wideband, high gain, monolithic dual, n- channel jfet(smt) sst5912 wideband, high gain, monolithic dual, n- channel jfet(smt) sst823 high speed n-channel late ral dmos jfet switch(smt) sst824 high speed n-channel late ral dmos jfet switch(smt) sstpad5 monolithic dual, low leakage pico-amp diodes(smt) sstpad100 monolithic dual, low leakage pico-amp diodes(smt) u308 wideband, high gain, single, n- channel jfet u309 wideband, high gain, single, n- channel jfet u310 wideband, high gain, single, n- channel jfet u401 low noise, low drift, monolithic dual, n-channel jfet u402 low noise, low drift, monolithic dual, n-channel jfet u403 low noise, low drift, monolithic dual, n-channel jfet u404 low noise, low drift, monolithic dual, n-channel jfet u405 low noise, low drift, monolithic dual, n-channel jfet u406 low noise, low drift, monolithic dual, n-channel jfet u421 low leakage, low drift, monolithic dual, n-channel jfet u422 low leakage, low drift, monolithic dual, n-channel jfet u423 low leakage, low drift, monolithic dual, n-channel jfet u424 low leakage, low drift, monolithic dual, n-channel jfet u425 low leakage, low drift, monolithic dual, n-channel jfet u426 low leakage, low drift, monolithic dual, n-channel jfet vcr11n monolithic dual, jfet voltage controlled resistor   linear integrated systems  4042 clipper court  fremont  california  usa  94538 - 6540  web site: http://www.linearsystems.com      phone: 510-490-9160     fax: 510-353-0261 pa g e 6 of 6 linear inte g rated s y stems - lead  ( pb )  free / rohs com p liant parts list 07-nov-2006 htt p ://www.linears y stems.com/lead _p b _ free _ rohs _ com p liant _p arts _ list.html
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