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		  Datasheet File OCR Text:


		  up6013 conceptual 1 up6013-ds-c3200, jun. 2016 www.upi-semi.com ?? ?? ? hight efficiency synchronous boost converter with 9a typical switch current limit ?? ?? ? quiescent current  up6013 conceptual 2 up6013-ds-c3200, jun. 2016 www.upi-semi.com typical application circuit adjustable output voltage by r3 and r4 5v output voltage by fixed mode lx vbat en1 dc_ctl pwm_ctl gnd pvout cs vin 1uh 47uf chip enable vou t 47uf en2 ref r1r2 1uf output current control with dc_ctl fb adjust output option heating wires r3r4 1uf svout output current control with pwm_ctl lx vbat en1 dc_ctl pwm_ctl gnd pvout cs vin 1uh 47uf chip enable vou t 47uf en2ref 1uf fixed mode heating wires fb 0.22uf 1uf svout 1khz~100khz  pwm signal upi confidential

 up6013 conceptual 3 up6013-ds-c3200, jun. 2016 www.upi-semi.com functional block diagram .onni pe manni pn oitcnufnip 4,3,2, 1x l .sedon hctiws .rotcudniehtotsnipesehttcennoc 51 ne .1lortnocelbanepihc o thgihnip2nednanipehtllup.1niplortnocelbanepihc .pihcnonrut 62 ne .2lortnocelbanepihc o thgihnip1nednanipehtllup.2niplortnocelbanepihc .pihcnonrut 42,32,11, 7c n .detcennocyllanretniton 8d ng .dnuorg dnuorgdnatuocdnanicfolanimretedohtacehtotyltceridni psihtseit kcabdeefdnanoitasnepmoc,langis-llamslla.ecnadepmits ewolehthtiwenalp .nipsihtottcennocdluohsstnenopmoc 9b f .egatlovkcabdeef .reifilpmarorreehtfotupnignitrevniehtsinipsiht 0 1t uovs .sniptuptuolangis esionrofroticapacfu1a htiw dnuorgotnipsihtelpuoced .noitaredisnocytinum mi 2 1t abv .tupniylppus s rewopdnaegatlovtuptuoehtottnerrucseilppustahtegatlo vtupni .tiucriclortnoclanretnieht 3 1l tc_m w p .lortnoctnerructuptuoroftupnim w p t uptuoehttsujdaotdesuebnacnipsiht .desutonfidnuorgotnipehttcennoc.tupnim w pzhk001~zhk1ybtnerruc 4 1l tc_cd .lortnoctnerructuptuoroftupnicd t uptuoehttsujdaotdesuebnacnipsiht a tcennoc.dnuorgdnaferehtneewtebnipehtotsrotsisergnit cennocybtnerruc .desutonfidnuorgotroticapacfu1.0 5 1f er .)v2.1(tuptuo ecnerefer .dnuorgotnipsihthtiwroticapacfu1atcennoc 81,71,6 1s c .tuptuo ecruostnerruc .ecruostnerrucfoniptuptuoegatlov 22,12,02,9 1t uovp .sniptuptuorewop dapdesopxe .dnuorgrewop h tiw enalpdnuorgotderedlosllew ebdluohsdapdesopxeeht .noitcudnoclamrehtevitcefferofsaivelpitlum functional pin description l x vbat en1 dc_ctl pwm_ctl gnd vout cs en2 ref fb buffer body diode  control bandgap  bias filter control  logic 0.25v 1.15v driver otp fb_sel soft-start 1.2v upi confidential  

 up6013 conceptual 4 up6013-ds-c3200, jun. 2016 www.upi-semi.com functional description the up6013 integrates an n-channel and p-channel mosfets to realize a synchronous rectifier with a current source of p-mosfets for output current regulation. the power conversion efficiency is up to 90%. since a typical step-up converter has a conduction path from the input to the output via the body diode of the p-channel mosfet, a specific circuit is used to reverse the polarity of the p- channel body diode when the part is shutdown. it certainly protects battery from being completely depleted during shutdown. input supply voltage, v in v in  supplies current to internal control circuits and output voltages. the supply voltage range is from 2.7v to 5v. a power-on reset (por) continuously monitors the input supply voltage. the por level is typically 2.5v at v in  rising. a minimum 47uf ceramic capacitor with shortest pcb traces is highly recommended for bypassing the supply input. current limit function when the inductor current is higher than current limit threshold, the current limit function activates and forces the n-channel mosfet to turn off the limit inductor current cycle-by-cycle. if output voltage drops under 73% (typ) of setting, the short circuit protection (scp) will be activated and latch off the output of boost converter. to restart the output after latch-off, please input enable signal again. output voltage setting and feedback network the output voltage can be set from vfb to vout by a voltage divider as: ? ? ? ? ? ? +  = 4 3 1 r r v v fb out the internal vref is 1.227v with 1.5% accuracy. in real applications, a 22pf feedforward ceramic capacitor is recommended in parallel with r3 for better transient responses. output current control the up6013 is built-in with a current source of p-mosfets for output current control. the p-mosfets can be turned on or turned off to regulate output current through a pwm input (pwm_ctl) or dc input (dc_ctl). it supports external pwm input frequency from 1khz to 100khz,    the relationship between pwm_ctl with cs duty can be shown as figure 1. when using dc input control, the output current duty corresponds to dc_ctl is 0.25~1.15v and the dc control input voltage can be achieved by setting the ratio of r1 and r2 resistors. ? ? ? ? ? ? +  = 2 1 2 2.1 _ r r r v ctl dc then the dc control input voltage corresponds to output current duty can be shown as: du ty current output v v min ctl dc max ctl dc =    9.0 _ _ where input range of v dc_ctl  = 0.25v ~ 1.15 v keep v dc_ctl  between 0.25v and 1.15v, if v dc_ctl  falls under 0.25v, the current source output will keep in minimum on duty. 0 20 40 60 80 100 0 102030405060708090100 pwm_ctl = 1khz pwm_ctl = 100khz fixed modethe up6013 is implemented with a fixed 5v output voltage function without the need of an external feedback voltage divider. if the fb pin is shorted to gnd during device start- up, the up6013 will automatically activate its internal feedback network and regulate its output at 5v. over temperature protection (otp) the otp is triggered and shuts down the up6013 if the junction temperature reaches higher than 160 o c. the otp is a non-latch type of protection. the up6013 automatically initiates another soft start cycle if the junction temperature drops below 140 o c. thermal fold back the thermal fold back function can monitor ic temperature to keep heating wires continuously working. when the junction temperature exceeds 120 o c, the up6013 will switch into thermal fold back mode and current source duty cycle will be set to 50% of normal operation to decrease output current. the up6013 will return to normal operation once the junction temperature drops down to 80 o c. figure 1. pwm_duty vs. cs duty pwm_ctl duty (%) current source duty (%) upi confidential           

 up6013 conceptual 5 up6013-ds-c3200, jun. 2016 www.upi-semi.com functional description figure 3. thermal fold back control timing vin pwm_ctl en dc_ctl = 0.7v cs 50% 50% 25% 25% 50% 50% normal operation thermal fold back duty = 50% of normal operation normal operation 50% 50% 25% 25% 50% 50% cs pwm_ctl freq =  1khz~100khz duty = 50% normal operation thermal fold back duty=50% of  normal operation normal operation figure 4. en sequence 50% of normal operation normal operation 80 o c cs duty temperature 120 o c figure 2. thermal fold back curve upi confidential          

 up6013 conceptual 6 up6013-ds-c3200, jun. 2016 www.upi-semi.com note 1.  stresses listed as the above  absolute maximum ratings  may cause permanent damage to the device. these are for stress ratings. functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. exposure to absolute maximum rating conditions for extended periods may remain possibility to affect device reliability. note 2.  devices are esd sensitive. handling precaution recommended. note 3.   ja  is measured in the natural convection at t a  = 25 o c on a low effective thermal conductivity test board of jedec 51-3 thermal measurement standard. note 4.  the device is not guaranteed to function outside its operating conditions. (note 1) vbat, pvout, svout, lx, fb, cs, en1, en2, ref, pwm_ctl, dc_ctl to gnd   -------------------------------  -0.3v to +7v storage temperature range    -----------------------------------------------------------------------------------------------------------  -65 o c to +150 o c junction temperature    ------------------------------------------------------------------------------------------------------------------------------- -----  150 o c lead temperature (soldering, 10 sec)    ------------------------------------------------------------------------------------------------------------  260 o c esd rating  (note 2) hbm (human body mode)    ---------------------------------------------------------------------------------------------------------------------  2kv mm (machine mode)    -----------------------------------------------------------------------------------------------------------------------------   200v (note 4) operating junction temperature ra nge  -----------------------------------------------------------------------------------  -40 o c to +125 o c operating ambient temperature ra nge  --------------------------------------------------------------------------------------  -4 0 o c to +85 o c supply input voltage, v in   ---------------------------------------------------------------------------------------------------------------  +2.7v to +5v absolute maximum rating thermal information recommended operation conditions package thermal resistance  (note 3) vqfn4x4 - 24l   ja   ----------------------------------------------------------------------------------------------------------------------  40 o c/w vqfn4x4 - 24l   jc   -----------------------------------------------------------------------------------------------------------------------  4 o c/w power dissipation, p d  @ t a  = 25 o c vqfn4x4 - 24l   ------------------------------------------------------------------------------------------------------------------------------------  2.50w upi confidential

 up6013 conceptual 7 up6013-ds-c3200, jun. 2016 www.upi-semi.com retemara pl obmy ss noitidnoctse tn i mp y tx am s tinu seilppus egnaregatlovylppu sv ni 7. 2- -5v tnerructnecseiu qi ni dng =ltc_m w p=ltc_cd gnihctiwson,v5.1>bfv - -0 0 30 0 4a u tnerrucnwodtuh si ths dng =2ne=1n e- -1 . 01a u tuokcolegatlovredn uv olvu egdegnillafni v- -3 . 24 .2 v egdegnisir ni v- -5 . 26 .2 egatlovtuptuo fe rv fer 461. 12 . 16 32. 1v ytilibapactnerructuptuo fe ri fer - -- -2 . 0a m revird &rotallicso ycneuqerfgnihctiw sf cso 05 30 0 50 5 6z hk elcycytud mumixa md xam 6 81 96 9% tnerrucegakaelx li kl_xl - -15a u emittratstfo st ss - -2- -s m ecnatsisernohctiws r p-sd - -0 39 3m ? r n-sd - -0 26 2m ? ecruostnerruc ycneuqerfgnihctiws s cf sc 0 25 20 3z hk tnerrucegakaels ci kl_sc - -- -1a u )som-p(ecnatsiser som s cr co-sd - -0 55 6m ? timiltnerruc som s ci lc_sc 52. 455 7. 5a ytudno muminim s cd no-nim f sc zhk03~zhk02 =- -5- -% ycaruccalortnocytud s cd cca_sc ltc_m w pta %001~%5=ytud sc tupniltc_cdro - -- -5 -/ +% ecnerefer egatlovecnerefer b fv bf 802. 17 22. 16 42. 1v tnerrucknis b fi bf - -- -1 . 0a u egatlovtuptu ov tuo i tuo mcctaam001 >5 29. 455 70.5 v i tuo )edom dexif(mcctaam001 >- -5- - (v in  = 3.6v, v out  = 5v, l = 1uh, c in  = 47uf, c out  = 47uf, t a  =25 o c, unless otherwise specified) electrical characteristics upi confidential

 up6013 conceptual 8 up6013-ds-c3200, jun. 2016 www.upi-semi.com electrical characteristics retemara pl obmy ss noitidnoctse tn i mp y tx am s tinu tupnicigol wolcigol1n ev l_1ne elbasi d- -- -5 . 0v hgihcigol1n ev h_1ne elban e5 . 1- -- -v wolcigol2n ev l_2ne elbasi d- -- -5 . 0v hgihcigol2n ev h_2ne elban e5 . 1- -- -v wolcigolltc_m w pv l_mwp - -- -5 . 0v hgihcigolltc_m w pv h_mwp 5. 1- -- -v ycneuqerftupniltc_m w pf mwp 1- -0 0 1z hk egatlovtupniltc_c dv ni_cd 52. 0- -5 1. 1v noitcetorp erutarepmetnwodtuhslamreh tt ndhs - -0 6 1- - o c siseretsyhnwodtuhslamreht ? t ndhs - -0 2- - o c erutarepmetkcabdloflamreh tt dlof_t - -0 2 1- - o c siseretsyhkcabdloflamreht ? t dlof_t - -0 4- - o c timiltnerru ci lc_xl - -9- -a dlohserhttiucric-trohstuo vv pcs gnilla f- -v tuo %37 *- -v upi confidential

 up6013 conceptual 9 up6013-ds-c3200, jun. 2016 www.upi-semi.com typical operation characteristics this page is intentionally left blank and will be updated when silicon data is available. upi confidential

 up6013 conceptual 10 up6013-ds-c3200, jun. 2016 www.upi-semi.com application information this page is intentionally left blank and will be updated when silicon data is available. upi confidential

 up6013 conceptual 11 up6013-ds-c3200, jun. 2016 www.upi-semi.com package information note 1.package outline unit description: bsc: basic. represents theoretical exact dimension or dimension target min: minimum dimension specified. max: maximum dimension specified. ref: reference. represents dimension for reference use only. this value is not a device specification. typ. typical. provided as a general value. this value is not a device specification. 2.dimensions in millimeters. 3.drawing not to scale. 4.these dimensions do not include mold flash or protrusions. mold flash or protrusions shall not exceed 0.15mm. vqfn4x4 - 24l 3.90 - 4.10 pin 1 mark bottom view - exposed pad 2.30 - 2.80 0.18 - 0.30 2.30 - 2.80 0.30 - 0.50 3.90 - 4.10 0.0 - 0.05 0.80 - 1.00 0.20 ref upi confidential

 up6013 conceptual 12 up6013-ds-c3200, jun. 2016 www.upi-semi.com important notice upi and its subsidiaries reserve the right to make corrections, modifications, enhancements, improvements, and other changes to its products and services at any time and to discontinue any product or service without notice. customers should obtain the latest relevant information before placing orders and should verify that such information is current and complete. upi products are sold subject to the taerms and conditions of sale supplied at the time of order acknowledgment. however, no responsibility is assumed by upi or its subsidiaries for its use or application of any product or circuit; nor for any infringements of patents or other rights of third parties which may result from its use or application, including but not limited to any consequential or incidental damages. no upi components are designed, intended or authorized for use in military, aerospace, automotive applications nor in systems for surgical implantation or life-sustaining. no license is granted by implication or otherwise under any patent or patent rights of upi or its subsidiaries. copyright ( c ) 2015, upi semiconductor corp. upi semiconductor corp. headquarter 9f.,no.5, taiyuan 1st st. zhubei city, hsinchu taiwan, r.o.c. tel : 886.3.560.1666   fax : 886.3.560.1888 upi semiconductor corp. sales branch office 12f-5, no. 408, ruiguang rd. neihu district, taipei taiwan, r.o.c. tel : 886.2.8751.2062    fax : 886.2.8751.5064 upi confidential
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