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		  c o p y r igh t @ w i n s em i microelectronics c o . , lt d . , a l l ri g h t r e s er v ed . w/t-d021-rev.a/ 1 may .201 4 1113 w s 3256 product description winsem i m icroelectronics winsem i m icroelectronics winsem i m icroelectronics winsem i m icroelectronics winsem i m icroelectronics features features features features ? 5ua ultra-low startup current ? 2ma low operating current ?  5% constant voltage regulation at universal ac input ? primary-side sensing and regulation without tl431 and opto-coupler ? programmable cv and cc regulation ? built-in primary winding inductance compensation ? programmable cable drop compensation ? built-in soft start ? ? ? ? built-in leading-edge blanking ? cycle by cycle over current protection (ocp) ? vcc over voltage clamp & under voltage lockout( uvlo) ? maximum gate output voltage clamped at 12v ? frequency jittering ? ultra low standby power (WS3256 is a high-integrated offline pwm controller, optimized for high performance low power ac/dc charger and adapter application. WS3256 operates in primary-side sensing and regulation. consequently, o ptocoupler and tl431 could be eliminated, thus reduce the cost. it can achieve  5% constant voltage precision in full input voltage range. cc/cv control as shown in fig.1.in cc control, the current and output power setting can be adjusted externally by the sense resistor rs at cs pin. in cv control, multi-mode operations are utilized to achieve high performance and high efficiency. in addition, good load regulation is achieved by the built-in cable drop compensation. device operates in pfm in cc mode as well at large load condition and it operates in pwm with frequency reduction at light/medium load. fig.1 typical cc/cv curve WS3256 offers power on soft start control and protection coverage with auto-recovery features including cycle-by-cycle current limiting, vcc ovp, vcc clamp and uvlo. the gate-driven output is clamped to maximum 12v to protect the internal mosfet. excellent emi performance is achieved by using the soft-switching and frequency jittering at the totem-pole-gate-drive output. the WS3256 is the ideal substitute of the linear power supply or the rcc-mod e power, for a better performance of the whole switch power system and a lower cost. WS3256 is available in dip-8 package. high high high high precision precision precision precision primary-side primary-side primary-side primary-side off-line off-line off-line off-line pwm pwm pwm pwm power power power power switch switch switch switch v o i o 5 % i c c

 www.winsemi.com tel : +86- 755-8250 6288 fax : +86- 755-8250 6299 2 / 9 w s 3256 product description win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics ws ws ws ws 3256d8p 3256d8p 3256d8p 3256d8p a a a a 1a 1a 1a 1a 2c 2c 2c 2c typical typical typical typical application application application application circuit circuit circuit circuit pin pin pin pin definition definition definition definition and and and and device device device device marking marking marking marking WS3256 is available in dip8 package: pin pin pin pin function function function function description description description description pin pin pin pin name name name name pin pin pin pin number number number number pin pin pin pin type type type type function function function function description description description description vcc 1 power power supply comp 2 loop compensation loop compensation for cv stability inv 3 feedback input the voltage feedback from auxiliary winding. connected to resistor divider from auxiliary winding reflecting output voltage. pwm duty cycle is determined by ea output and current sense signal at pin 4 . cs 4 current monitoring current sense input. drain 5/6 power transistor drain this pin connects directly to the primary lead of the transformer . gnd 7/8 gnd ground v c c c o m p i n v c s g n d g n d d r a i n d r a i n 1 2 3 4 5 6 7 8 d i p 8 d: dip8 p: no pb a:wafer information; 1:ver.; a: package code 2c:y+m(2=2012 c=12 month (1,2  a=10,b=11,c=12) a c n p n s c o v o n a u x v c c c o m p i n v c s g n d g n d g ra in g ra in r s w s3 2 5 6

 www.winsemi.com tel : +86- 755-8250 6288 fax : +86- 755-8250 6299 3 / 9 w s 3256 product description win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics block block block block diagram diagram diagram diagram output output output output power power power power table table table table product product product product 230vac  15% 85-26 4 vac adapter 1 adapter 1 WS3256 24 w 16 w note note note note : maximum practical continuous power in an adapter design with sufficient drain pattern as a heat sink,at 50  ambient. ordering ordering ordering ordering information information information information package package package package ic ic ic ic marking marking marking marking information information information information purchasing purchasing purchasing purchasing device device device device name name name name 8-pin dip-8, pb-free WS3256d8p WS3256d8p recommended recommended recommended recommended operating operating operating operating condition condition condition condition symbol symbol symbol symbol parameter parameter parameter parameter value value value value unit unit unit unit vcc vcc supply voltage 10~30 v t a operating temperature -20~85  absolute absolute absolute absolute maximum maximum maximum maximum ratings ratings ratings ratings symbol parameter parameter parameter parameter value value value value unit unit unit unit drain voltage(off-state) drain voltage (off state) -0.3~600 v vcc dc supply voltage 30 v v c c u v l o r o p 5 v insernal  s u p p ly g a t e driver d r a i n po we r m o s f e t c c controller d r o p c o m p p w m generator i n v sampler sa mp lin g co n tro lle r 2 v e a c l k genterator frequency shuffling c o m p l e b o c p c s g n d soft start 1 5 / 6 4 7 / 8 2 3

 www.winsemi.com tel : +86- 755-8250 6288 fax : +86- 755-8250 6299 4 / 9 w s 3256 product description win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics v inv inv input voltage -0.3~7 v v cs cs input voltage -0.3~7 v v comp comp input voltage -0.3~7 v t j max. operating junction temperature 150  t stg min./max. storage temperature -55~150  i cc vcc clamp continuous current 10 ma note note note note : stresses above those listed under absolute maximum ratings may cause permanent damage to the device. these are stress ratings only, functional operation of the device at these or any other conditions beyond those indicated in the recommended operating conditions section are not implied. exposure to absolute maximum-rated conditions for extended periods may affect device reliability. electrical electrical electrical electrical characteristics characteristics characteristics characteristics ( t a =25   vcc=16v, if not otherwise noted ) supply supply supply supply voltage voltage voltage voltage (vcc) (vcc) (vcc) (vcc) symbol symbol symbol symbol parameter parameter parameter parameter test test test test condition condition condition condition min min min min typ typ typ typ max max max max unit unit unit unit i_vcc_st start up current vcc=13v 5 20 ua i_vcc_op operation current vcc=1 8 v, inv=2v , cs=0 v 2 3 ma uvlo_on turn on threshold voltage vcc falling 8.2 9.0 10 .5 v uvlo_off turn-off threshold voltage vcc rising 13.5 14. 8 1 6.0 v vcc_clamp vcc zener clamp voltage ivcc=10ma 28 29 31 v ovp over voltage protection threshold ramp vcc until gate shut down 27 28.3 30 v error error error error amplifier amplifier amplifier amplifier section section section section vref_ea reference voltage for ea 1.935 1.975 2.015 v gain dc gain of ea 60 db i_comp_max max. cable compensation current inv=2v,comp=0v 37.5 ua current current current current sense sense sense sense section section section section tleb leading edge blanking time 625 ns z sense input impedance 50 k ? t d _oc ocp control delay 1 1 0 ns v th _oc ocp threshold 0. 88 0. 91 0. 94 v t_ss soft start time 17 ms oscillator oscillator oscillator oscillator section section section section freq_max ic maximum frequency 60 67.5 75 khz freq_nom system nominal switch frequency 60 khz freq_startup inv=0v,comp=5v 14 khz ? f/freq frequency shuffling range  6 % mosfet mosfet mosfet mosfet section section section section bvdss mosfet drain-source breakdown voltage 600 v ron static drain to source on resistance 2.4  note note note note : 1. freq_max indicates ic internal maximum clock frequency. in system application, the maximum operation frequency of 70 khz nominal occurs at maximum output power or the transition point from cv to cc.

 www.winsemi.com tel : +86- 755-8250 6288 fax : +86- 755-8250 6299 5 / 9 w s 3256 product description win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics typical typical typical typical operating operating operating operating characteristics characteristics characteristics characteristics uvlo on v vs temperature c ( ) ( )   ( ) o temperature c ( ) o u v l o o n v ) ( ) ( - 4 0 - 1 0 2 0 5 0 8 0 1 1 0 7 . 5 8 . 0 8 . 5 9 . 0 9 . 5 1 0 . 0 1 0 . 5 uvlo off v vs temperature c ( ) ( )   ( ) o   ( ) temperature c o u v l o o f f v ( ) ( ) 1 3 . 0 0 1 3 . 5 0 1 4 . 0 0 1 4 . 5 0 1 5 . 0 0 1 5 . 5 0 1 6 . 5 0 - 4 0 - 1 0 2 0 5 0 8 0 1 1 0 freq_max khz vs temperature c ( )   ( ) o   ( ) temperature c o f r e q _ m a x k h z ( ) - 4 0 - 1 0 2 0 5 0 8 0 1 1 0 5 0 . 0 5 5 . 0 6 0 . 0 6 5 . 0 7 0 . 0 istarup ua vs temperature c ( )   ( ) o   ( ) temperature c o i s t a r u p u a ( ) 1 . 0 1 . 5 2 . 0 2 . 5 3 . 0 - 4 0 - 1 0 2 0 5 0 8 0 1 1 0

 www.winsemi.com tel : +86- 755-8250 6288 fax : +86- 755-8250 6299 6 / 9 w s 3256 product description win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics function function function function description description description description WS3256 is a high-integrated offline pwm controller, optimized for high performance low power ac/dc charger and adapter application. WS3256 operates in primary-side sensing and regulation. consequently, opto-coupler and tl431 could be eliminated, thus reduce the cost. high precision cc/cv control can meet most adapter and charger application requirements. startup startup startup startup current current current current and and and and startup startup startup startup control control control control startup current of WS3256 is designed to be extremely low at 5ua, so that vcc could be charged up above uvlo threshold level and device starts up quickly. a large value startup resistor can therefore be used to minimize the power loss, predigest the design of startup circuit and provides reliable startup in application. operating operating operating operating current current current current the operating current of WS3256 is low at 2ma. excellent efficiency is achieved with low operating current together and multi-mode control circuit. cc/cv cc/cv cc/cv cc/cv operation operation operation operation WS3256 is designed to produce good cc/cv control characteristic as shown in the fig.1. in charger applications, a discharged battery charging starts in the cc portion of the curve until it is nearly full charged and smoothly switches to operate in cv portion of the curve. in an ac/dc adapter, the normal operation occurs only on the cv portion of the curve. the cc portion provides output current limiting. in cv operation, the output voltage is regulated through the primary side control. in cc operation mode, WS3256 will regulate the output current constant regardless of the output voltage drop. principle principle principle principle of of of of operation operation operation operation to achieve high precision cc/cv control, system needs to be designed in dcm mode for flyback system. in dcm mode, the output voltage can be sensed via the auxiliary winding. during mosfet turn-on time, the load current is supplied from the output filter capacitor co. the current in the primary winding ramps up. when mosfet turns off, the primary current transfers to the secondary at the amplitude of p s p s i n n i * = the auxiliary voltage reflects the output voltage, given by ) ( * v v n n v o s aux aux ? + = where  v indicates the drop voltage of the output diode. via a resistor divider connected between the auxiliary winding and inv, the auxiliary voltage is sampled at the end of the demagnetization and it is hold until the next sampling. the sampled voltage is compared with vref (2v) and the error is amplified. the error amplifier output comp reflects the load condition and controls the pwm switching frequency to regulate the output voltage, thus the constant output current can be achieved. when sampled voltage is below vref and error amplifier output comp reaches its maximum, the switching frequency is controlled by the sampled voltage thus the output voltage to regulate the output current, thus the constant output current can be achieved. adjustable adjustable adjustable adjustable cc cc cc cc point point point point and and and and output output output output power power power power in WS3256, the cc point and maximum output power can be externally adjusted by eaternal current sense resistor rs at cs pin. the output power is adjusted through cc point change. the larger rs, the smaller cc point is, and the smaller output power becomes, and vice versa. v o i o large r s sm all r s

 www.winsemi.com tel : +86- 755-8250 6288 fax : +86- 755-8250 6299 7 / 9 w s 3256 product description win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics fig.2 adjustable output power by changing rs operation operation operation operation switching switching switching switching frequency frequency frequency frequency the switching frequency of WS3256 is adaptively controlled according to the load conditions and the operation modes. the operation switching frequency at maximum output power is set to 60khz internally. in dcm mode, the maximum output power is given by 2 2 1 p sw p omax i f l p = where lp indicate the inductance of primary winding and ip is peak current of primary winding. the change of the primary winding inductance results in the change of the maximum output power and constant output current in cc mode. to compensate the change from variations of primary winding inductance, the switching frequency is locked by an internal loop such that the switching frequency is demag sw t f 2 1 = since t demag is inversely proportional to the inductance, as a result, the product lp and fsw is constant, thus the maximum output power and constant current in cc mode will not change as primary winding inductance changes. up to  10% variation of the primary winding inductance can be compensation. frequency frequency frequency frequency shuffling shuffling shuffling shuffling excellent emi performance is achieved by using frequency jittering in WS3256. current current current current sensing sensing sensing sensing and and and and leading leading leading leading edge edge edge edge blanking blanking blanking blanking cycle-by-cycle current limiting is offered in WS3256. the switch current is detected by a sense resistor into the sense pin. an internal leading edge blanking circuit chops off the sense voltage spike at initial mosfet on state due to snubber diode reverse recovery so that the external rc filtering on sense input is no longer required. the current limit comparator is disabled and thus cannot turn off the internal mosfet during the blanking period. pwm duty cycle is determined by the current sense input voltage and the ea output voltage. programmable programmable programmable programmable cable cable cable cable drop drop drop drop compensation compensation compensation compensation cable drop compensation is implemented to achieve good load regulation in WS3256. an offset voltage is generated at inv by an internal current flowing into the resister divider. the current is inversely proportional to the voltage across pin comp, as a result, it is inversely proportional to the output load current, thus the drop due to the cable loss can be compensated. as the load current decreases from full-load to no-load, the offset voltage at inv will increase. it can also be programmed by adjusting the resistance of the divider to compensate the drop for various cable lines used. gate gate gate gate drive drive drive drive the gate drive strength which is too weak leads to over switch loss of mosfet while too strong gate drive output compromises in the over emi. a good tradeoff between output strength and dead time control is achieved through the design of the built-in totem pole gate. the low standby dissipation and good emi system design is easier to achieve through this dedicated devise. for mosfet gate protection, an internal 12v clamp is added at higher than expected vcc input. protection protection protection protection controls controls controls controls excellent system stability is achieved by the comprehensive protection of WS3256. including cycle-by-cycle current limiting (ocp), vcc clamp, under voltage lockout on vcc (uvlo). device restarts when vcc voltage drops below uvlo limit. it is clamped when vcc is higher than threshold value. the power mosfet is shut down when vcc drops below uvlo limit and device enters power on start-up sequence thereafter.

 c o p y r igh t @ w i n s em i microelectronics c o . , lt d . , a l l ri g h t r e s er v ed . w/t-d021-rev.a/ 1 may .201 4 1113 w s 3256 product description winsem i m icroelectronics winsem i m icroelectronics winsem i m icroelectronics winsem i m icroelectronics winsem i m icroelectronics package package package package information information information information dip-8 dip-8 dip-8 dip-8 package package package package outline outline outline outline dimensions dimensions dimensions dimensions winsemi winsemi winsemi winsemi symbol symbol symbol symbol dimensions dimensions dimensions dimensions in in in in millimeters millimeters millimeters millimeters dimensions dimensions dimensions dimensions in in in in inches inches inches inches min min min min max max max max min min min min max max max max a 9.00 9.50 0.354 0.374 b 6.10 6.60 0.240 0.260 c 3.0 3.4 0.118 0.134 a1 1.474 1.574 0.058 0.062 a2 0.41 0.53 0.016 0.021 a3 2.44 2.64 0.096 0.104 a4 0.51typ 0.02typ a5 0.99typ 0.04typ c1 6.6 7.30 0.260 0.287 c2 0.50typ 0.02typ c3 3.00 3.40 0.118 0.134 c4 1.47 1.65 0.058 0.065 d 7.62 9.3 0.300 0.366 d1 0.24 0.32 0.009 0.013 d2 7.62typ 0.3typ c c 1 c 2 c 3 c 4 a 1 a 5 a 2 a 3 a 4  1  2  3 d 1 d d 2 a b

 www.winsemi.com tel : +86- 755-8250 6288 fax : +86- 755-8250 6299 9 / 9 w s 3256 product description win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics win sem i m icroelectron ics n n n n ote: ote: ote: ote: 1. we strongly recommend customers check carefully on the trademark when buying our product, if there is any question, please don't be hesitate to contact us. 2. please do not exceed the absolute maximum ratings of the device when circuit designing. 3. winsemi microelectronics co., ltd reserved the right to make changes in this specification sheet and is subject to change without prior notice. contact: contact: contact: contact: winsemi microelectronics co., ltd. add:futian district, shenzhen tian an cyber tech plaza two east wing 1002 post code : 518040 tel : +86-755-8250 6288 fax : +86-755-8250 6299 web site : www.winsemi.com
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