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		  Datasheet File OCR Text:


		    data sheet 1 rev. 1.0 www.infineon.com  2017-05-31   tls202b1v50 fixed linear voltage post regulator quality requirement category: automotive features ? output voltage: 5 v ? output voltage accuracy of 3 % ? output currents up to 150 ma ? extended input voltage operating range of 2.7 v to 18 v ?enable functionality ? low dropout voltage: typ. 290mv ? very low current consumption: typ. 50 a ? very low shutdown current: typ. 0.01 a ?  high psrr: typ. 58db at 10 khz ? output current limitation ? short circuit protected ? overtemperature shutdown ? wide temperature range from -40 c up to 150 c ? suitable for use in automotive  electronics as post regulator ? green product (rohs compliant) ? aec qualified description functional description the tls202b1v50 is a monolithic integrated fixed linear  voltage post regulator for load currents up to 150 ma. the ic regulates an input voltage  v i  up to 18 v to a fixed output voltage of 5 v with a precision of 4 %. the tls202b1v50 is especially designed for applications  requiring very low standb y currents, e.g. with a permanent connection to the preregulat ors like dcdc converters. the regulator is not designed to operate with a direct connection to the ba ttery. the component can be enabled/ disabled via the enable input. the device is available in a very smal l surface mounted pg-sct595  package. the device is designed for the harsh environment of automotive applicat ions. therefore it is protected a gainst overload, short circuit and overtemperature conditions by th e implemented output current limi tation and the overtemperature shutdown circuit. the tls202b1v50 can be also used  in all other applications  requiring a stabilized 5 v voltage. 

 data sheet 2 rev. 1.0  2017-05-31 tls202b1v50 fixed linear voltag e post regulator     choosing external components the input capacitor  c i  is recommended for compensating li ne influences. the output capacitor  c q  is necessary for the stability of the regulati ng circuit. stability is guaran teed at values specified in  ?functional range? on page 6  within the whole oper ating temperature range. type package marking tls202b1mb v50 pg-sct595 22

 data sheet 3 rev. 1.0  2017-05-31     tls202b1v50 fixed linear voltag e post regulator 1 block diagram   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  4 2 pin configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  5 2.1 pin assignment pg-sct595  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .   5 2.2 pin definitions and functions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .   5 3 general product characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  6 3.1 absolute maximum ratings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .   6 3.2 functional range  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .   6 3.3 thermal resistance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .   7 4 voltage regulator   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  8 4.1 description voltage regulator   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .   8 4.2 electrical characteristics voltage regulator  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .   8 4.3 typical performance characteristics voltage regulator   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  10 5 current consumption  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  12 5.1 description current consumption  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  12 5.2 electrical characteristics current consumption   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  12 5.3 typical performance characteristics current consumption  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   13 6 enable function  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  14 6.1 description enable function  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  14 6.2 electrical characteristics enable function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  14 6.3 typical performance ch aracteristics enable function  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  15 7 application information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  16 8 package outlines  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  17 9 revision history . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  18 table of contents

 data sheet 4 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   block diagram 1 block diagram figure 1    block diagram bandgap  reference gnd q i current limitation temperature  shutdown en internal  supply driver

 data sheet 5 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   pin configuration 2 pin configuration 2.1 pin assignment pg-sct595 figure 2    pin configuration package pg-sct595-5 2.2 pin definitions and functions pin symbol function 1i input. ic supply.  for compensating line influences, a capa citor of 220 nf close to the ic pin is  recommended. 2gnd ground reference. internally connected to pin 5.  connect to heatsink area. for thermal reasons both ground pins 2 and 5 have to be soldered. 3q output. block to gnd with a capacitor close to the ic  terminals, respecting  capacitance and esr  requirements given in the  ?functional range? on page 6 ?. 4en enable. a low signal disables the ic. a high signal switches it on.  connect to the input i, if the enab le functionality is not required. 5gnd ground reference. internally connected to pin 2.  connect to heatsink area. for thermal reasons both ground pins 2 and 5 have to be soldered. sct595.vsd 123 4 5

 data sheet 6 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   general product characteristics 3 general product characteristics 3.1 absolute maximum ratings note: stresses above the ones listed here may caus e permanent damage to the device. exposure to  absolute maximum rating conditions for extended periods may affect device reliability. 1. integrated protection functions are designed to preven t ic destruction under fault  conditions described in the  data sheet. fault conditions are cons idered as ?outside? normal operatin g range. protection functions are  not designed for continuous repetitive operation. 3.2 functional range table 1    absolute maximum ratings  1) t j  = -40 c to +150 c; all voltag es with respect to ground,  (unless otherwise specified) 1) not subject to production test, specified by design parameter symbol values unit note or test condition number min. typ. max. input i voltage v i -0.3 ? 20 v ? p_3.1.1 output q voltage v q -0.3 ? 5.5 v ? p_3.1.2 enable en voltage v en -0.3 ? 20 v ? p_3.1.3 temperature junction temperature t j -40 ? 150 c ? p_3.1.4 storage temperature t stg -50 ? 150 c ? p_3.1.5 esd susceptibility esd absorption v esd,hbm -4 ? 4 kv human body model  (hbm)  2) 2) esd susceptibility, hbm accordin g to ansi/esda/jedec js001 (1.5 k ? , 100 pf) p_3.1.6 esd absorption v esd,cdm -750 ? 750 v charge device model  (cdm)  3)  at all pins 3) esd susceptibility, charged device model ?cdm? esda stm5.3.1 or ansi/esd s.5.3.1 p_3.1.7 table 2    parameter symbol values unit note or  test condition number min. typ. max. input voltage v i 2.7 ? 18 v 1) p_3.2.1 output capacitor requirements  for stability c q 1??f 2) p_3.2.2

 data sheet 7 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   general product characteristics note: within the functional or operatin g range, the ic operates as descri bed in the circuit description. the  electrical characteristics  are specified within the co nditions given in the el ectrical characteristics  table. 3.3 thermal resistance note: this thermal data was generated in accord ance with jedec jesd51 standards. for more  information, go to  www.jedec.org . output capacitor requirements  for stability esr(c q ) ??10 ? 3) p_3.2.3 junction temperature t j -40 ? 150 c ? p_3.2.4 1) regulation when vi>vdrop+5v 2) the minimum output capacitance requirement is applicable for a worst case capacitance tolerance of 30% 3) relevant esr value at  f =10khz table 3    parameter symbol values unit note or test condition number min. typ. max. junction to ambient r thja ?81? k/w2s2p board 1) 1) specified  r thja  value is according to jesd51-2,-5,-7 at natura l convection on fr4 2s2p board; the product  (chip+package) was simulated on a 76.2 x  114.3 x 1.5 mm board with 2 inner copper  layers (2 x 70m cu, 2 x 35m cu).  where applicable a thermal via array next to the  package contacted to the first inner copper layer. p_3.3.1 junction to ambient r thja ? 217 ? k/w footprint only 2) 2) package mounted on pcb fr4; 80 x 80 x 1.5 mm; 35 m  cu, 5 m sn; horizontal position; zero airflow. not subject to production test; specified by design. p_3.3.2 junction to ambient r thja ? 117 ? k/w 300 mm 2  pcb heatsink  area 2) p_3.3.3 junction to ambient r thja ? 103 ? k/w 600 mm 2  pcb heatsink  area 2) p_3.3.4 junction to soldering point r thjsp ? 30 ?  k/w pins 2, 5 fixed to  t a p_3.3.5 table 2    parameter symbol values unit note or  test condition number min. typ. max.

 data sheet 8 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   voltage regulator 4 voltage regulator 4.1 description voltage regulator the output voltage  v q  is controlled as follows: it is divided by the resistor divider. this fraction is then compared to an internal reference and dr ives the pass transi stor accordingly.  the control loop stability depe nds on the output capacitor  c q , the load current, the  chip temperature and the circuit design. to ensure stable operation, the requ irements for output capacitance and equivalent series resistance esr, given in  ?functional range? on page 6 , have to be maintained. for  details see also the typical stability graph of esr versus load current on  page 11 . as the output capacitor also has to buffer load steps it should be sized according to  the needs of the application.  an input capacitor  c i  is recommended to compensate line influe nces. connect the capa citors close to the terminals of the component. in case the load current is above the sp ecified limit, e.g. in case of a shor t circuit, the output current limitation limits the current. the output voltage is  therefore decreasing at the same time. the overtemperature shutdown circui t prevents the ic from immediate  destruction under fault conditions (e.g. output continuously short-circuited) by switchin g off the power stage. after the chip has cooled down, the regulator restarts. this leads to  an oscillatory behavior of the output  voltage until the fault is removed. however, junction temperatures ab ove 150 c are outside the maximum ra tings and therefore significantly reduce the ic?s lifetime. figure 3    block diagram voltage regulator circuit 4.2 electrical characteristics voltage regulator bandgap  reference gnd q i current limitation temperature  shutdown load supply c i regulated  output voltage i q i i driver v i v q c esr c q

 data sheet 9 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   voltage regulator table 4    electrical characteristics  v i  =  6 v;  t j  = -40 c to +150 c; all voltages with respect to ground  (unless otherwise specified) parameter symbol values unit note or test condition number min. typ. max. output voltage v q 4.85 5 5.15 v i q =10ma;  t j =25c p_4.2.1 output voltage v q 4.8 5 5.2 v i q =10ma p_4.2.2 dropout voltage  1) 1) dropout voltage is defined as the difference between in put and output voltage when the output voltage decreases  100 mv from output voltage measured at  v i = v q,nom +1v,  i load  = 150ma. v dr ? 290 570 mv i q = 150 ma p_4.2.3 load regulation  v q -125 -40 ? mv i q = 1 ma to 150 ma  p_4.2.4 line regulation  v q ?240mv v i =6vto 10v; i q =1ma p_4.2.5 output current limitation i q 151 300 ? ma 0 v     v q     4.5 v p_4.2.6 power supply ripple  rejection  2) 2) parameter is not subject to production test, specified by design psrr ? 58 ? db f f =10khz;  i q =50ma;  t j =25c;  v in =6v;   v i =1 v pp ;  c out =1f  (ceramic capacitor) p_4.2.7 overtemperature shutdown  threshold  t j,sd 151 170 190 c ? p_4.2.8

 data sheet 10 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   voltage regulator 4.3 typical performance characteristics voltage regulator v en  = 5 v (unless otherwise noted) output voltage  v q  vs. input voltage  v i  (tls202b1mb v50) output voltage  v q  vs.  junction temperature  t j  (tls202b1mb v50) line regulation output voltage  v q vs.  input voltage  v i  (tls202b1mb v50) load regulation output voltage  v q vs.  load current  i q  (tls202b1mb v50) 0 1 2 3 4 5 6 7 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 v i  [v] v q  [v]     t j  = ?40   c t j  = 25   c t j  = 125   c t j  = 150   c ?50 0 50 100 150 4.8 4.85 4.9 4.95 5 5.05 5.1 5.15 t j  [  c] v q  [v]     i q  = 1 ma i q  = 10 ma i q  = 50 ma i q  = 100 ma i q  = 150 ma 6 8 10 12 14 16 18 4.8 4.85 4.9 4.95 5 5.05 5.1 5.15 v i  [v] v q  [v]     t j  = ?40   c t j  = 25   c t j  = 125   c t j  = 150   c 0 50 100 150 4.8 4.85 4.9 4.95 5 5.05 5.1 5.15 i q  [ma] v q  [v]     t j  = ?40   c t j  = 25   c t j  = 125   c t j  = 150   c

 data sheet 11 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   voltage regulator dropout voltage  v dr  vs.  load current  i q  (tls202b1mb v50) qutput current limitation  i q,max  vs. junction temperature  t j  (tls202b1mb v50) psrr vs. frequency (tls202b1mb v50)   output capacitor series resistance esr( c q ) vs. output current  i q  (tls202b1mb v50)   0 50 100 150 0 50 100 150 200 250 300 350 400 i q  [ma] v dr  [mv]     t j  = ?40   c t j  = 25   c t j  = 125   c t j  = 150   c ?50 0 50 100 150 200 220 240 260 280 300 320 340 360 380 400 t j  [  c] i q,max  [ma]     v i  = 6 v 10 1 10 2 10 3 10 4 10 5 10 6 0 10 20 30 40 50 60 70 80 90 100 f [hz] psrr [db] 0 50 100 150 5 10 15 20 25 30 35 40 45 50 i q  [ma] esr(c q ) [  ]     max esr min esr

 data sheet 12 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   current consumption 5 current consumption 5.1 description current consumption the current consumption of the device is characteri zing the current the device  needs to operate. the quiescent current is describing th e current consumption in a very lo w load condition (e.g. the supplied microcontroller is in sleep mode). the tls202b1v50 has  an enable functionality to shutdown the device, in case it is not needed. during shutdown the device  has a very low current consumption. the current consumption of the device can be determined by me asuring the curren t flowing out of the gnd pin and defined as the delta between  i i  and ( i q + i en ). figure 4    parameter defini tion current consumption 5.2 electrical characterist ics current consumption table 5    electrical characteristics  v i  =  6 v;  t j  = -40 c to +150 c; all voltages with respect to ground  (unless otherwise specified) parameter symbol values unit note or test condition number min. typ. max. quiescent current i q = i i ? i q i q ? 5075a i q =10a;  t j =25c p_5.2.1 quiescent current i q = i i ? i q i q ? ? 100 a i q =10a;  t j  125 c p_5.2.2 current consumption i q = i i ? i q i q ? 150 200 a i q =50ma p_5.2.3 quiescent current in  shutdown i q,off ?0.011a v i =6v;  v en =0v; t j  125 c ;  v q =0v p_5.2.4 gnd q i load c i i q i i en v i v q i q +i en v en tls202b1 c esr c q i en

 data sheet 13 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   current consumption 5.3 typical performance characteristics current consumption v en  = 5 v (unless otherwise noted) quiescent current  i q  vs.  input voltage  v i  (tls202b1mb v50) current consumption  i q  vs.  junction temperature  t j  (tls202b1mb v50) current consumption  i q  vs.  load current  i q  (tls202b1mb v50) 4 6 8 10 12 14 16 18 0 50 100 150 200 250 300 v i  [v] i q  [a]     t j  = ?40   c t j  = 25   c t j  = 125   c t j  = 150   c 0 50 100 150 0 20 40 60 80 100 120 140 160 180 200 t j  [  c] i q  [a]     i q  = 10 a i q  = 0.1 ma i q  = 50 ma i q  = 100 ma 0 20 40 60 80 100 0 20 40 60 80 100 120 140 160 180 i q  [ma] i q  [a]     t j  = ?40   c t j  = 25   c t j  = 125   c t j  = 150   c

 data sheet 14 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   enable function 6 enable function 6.1 description enable function the tls202b1v50 can be turned on or turn ed off by the en input. the parameter  v en  is the voltage provided to the en pin as shown in  figure 4   ?parameter definition current consumption? on page 12 . with voltage levels lower than  v en,lo  applied to the en input the device will  be turned off. during this state the device is in shutdown with a very low current consumption  i q,off .  by changing the voltage at the en input from  v en,lo  to  v en,hi  will trigger the start-up  of the device. for voltages higher than  v en,hi  the device will regulate the outp ut voltage to the nominal value. 6.2 electrical characteristics enable function table 6    electrical characteristics  v i  =  6 v;  t j  = -40 c to +150 c; all voltages with respect to ground  (unless otherwise specified) parameter symbol values unit note or  test condition number min. typ. max. enable high voltage level v en,hi 2??v v q,on  4.75 v p_6.2.1 enable low voltage level v en,lo ?? 0.4v v q,off  200 mv p_6.2.2 enable pin current  1) 1) enable pin current flows into the en pin. i en ?? 5 a v en =5v p_6.2.3

 data sheet 15 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   enable function 6.3 typical performance characteristics enable function power up timing (tls202b1mb v50) enable thresholds  v en  vs. junction temperature t j  (tls202b1mb v50) 0 50 100 150 200 250 300 350 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 t [s] v [v]     v en v q 0 50 100 150 0.8 1 1.2 1.4 1.6 1.8 2 t j  [  c] v en,th  [v]     v en  increasing (off?to?on) v en  decreasing (on?to?off) .

 data sheet 16 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   application  information 7 application information note: the following information is given as a hint for the implementation of the device only and shall not  be regarded as a description or wa rranty of a certain func tionality, condition or quality of the device. figure 5    application diagram note: this is a very simplified example of an applicatio n circuit. the function must be verified in the real  application. a typical application circuit of the tls202b1v50 is shown in  figure 5 . it shows a generic configuration of the voltage regulator, with the recommendable minimum nu mber of components one sh ould use. theoretically, if there is no risk of high frequency noise at all, ev en the small input filter capa citor can be omitted. for a normal operation mode of the devi ce only an output capacitor and a small ceramic input capacitor are needed. depending on the application? s environment, additional  components like an input buffer capacitor or a reverse polarity protection  diode can be considered as well.  input filter capacitor  c i a small ceramic capacitor (e.g. 220nf in  figure 5 ) at the device input helps filtering high frequency noise. to reach the best filter effect, this capacitor should be plac ed as close as possible to the input pin. the input filter capacitor does not have an influence on  the stability of the regu lation loop of the devi ce, but in case of fast load changes an input capacitor can buffer the input volt age. otherwise the parasitic inductance of the input line length can drop the input  voltage at the ic terminals an d influence the output voltage. output capacitor  c q the output capacitor is the external  component that is required in any ca se as it is a part of the device?s regulation loop. to maintain stabil ity of this loop, the tls202b1v50 requ ires at least an output capacitor respecting the values given in  ?functional range? on page 6 . the given parameters ensure a stable regulation loop in general, in case of fast load chan ges in the application the ou tput capacitance may have to be increased according to the re quirements for load responses. application_diagram_en - package.vsd v in 1f v q e.g. 220nf en gnd 1 q 5 2 4 3 gnd i from c

 data sheet 17 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   package outlines 8 package outlines the device is available in a very  small surface mounted pg-sct595 package. figure 6   pg-sct595 green product (rohs compliant) to meet the world-wide customer requirements for en vironmentally friendly products and to be compliant with government regulations the device is available  as a green product. green products are rohs-compliant (i.e pb-free finish on leads and suitable for pb -free soldering according to ipc/jedec j-std-020). sct595-po   v05 1.1 max. 0.1 max. (2.2) (0.3) (1.45) (0.4) 1) (0.23) 1) (0.13) 1) contour of slot depends on profile of gull-wing lead form 1.2 -0.05 +0.1 0.2 2.9 b 0.3 -0.05 +0.1 +0.1 0.6 -0.05 0.95 1.9 b m 0.25 0.1 a 1.6 0.1 0.25 0.1 2.5 0.15 -0.06 +0.1 0.2 m a 3 4 5 2 1 for further info rmation on alternative pa ckages, please visit our website: http://www.infineon.com/packages . dimensions in mm

 data sheet 18 rev. 1.0   2017-05-31 tls202b1v50 fixed linear voltag e post regulator   revision history 9 revision history revision date changes 1.0 2016-09-12 initial data sheet.
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