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		    1. general description the TEA1833TS is a low-cost switched m ode power supply (s mps) controller ic  intended for flyback topologies. the TEA1833TS operates in peak current and frequency  control mode. frequency jitter has been implemented to reduce electromagnetic  interference (emi). slope compensation is integrated for continuous conduction mode  (ccm) operation. the TEA1833TS ic features overpower protection (opp). the controller accepts an  overpower situation up to 200 % for a limited amount of time. mains undervoltage protection (brownin/brownout), output overvoltage protection (ovp),  and overtemperature protection (otp) can be  implemented using a minimal number of  external components. at low-power levels, the primary peak current  is set to 22 % of the maximum peak current.  the switching frequency is reduced to limit th e switching losses. the combination of fixed  frequency operation at high output power an d frequency reduction at low output power  provides high efficiency over the total load range. the TEA1833TS makes the design of low-cost, highly efficient and reliable supplies  easier by requiring a minimum number of ex ternal components. the device is especially  suited for medium power applications. 2.  features and benefits ? smps controller ic enablin g low-cost applications ? large input voltage range (10.5 v to 36 v) ? integrated overvoltage protection (ovp) on the vcc pin ? accurate overvoltage protecti on (ovp) via the isense pin ? dedicated burst mode, allowi ng a low vcc capacitor value ? very low supply current during start-up and restart (11 ? a typical) ? low supply current during normal operation (0.58 ma typical without load) ? adaptive internal overpower time-out ? overpower protection including high/low line compensation ? fixed switching frequency with frequency jitter to reduce emi ? frequency reduction with fixed minimum peak  current to maintain high efficiency at  low output power levels ? peak power operation up to 200 % by frequency increase and peak current increase ? slope compensation for ccm operation TEA1833TS greenchip smps control ic rev. 1 ? 31 august 2015 product data sheet

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  2 of 25 nxp semiconductors TEA1833TS greenchip smps control ic ? limitation of switching frequency at high mains to reduce the maximum drain voltage ? integrated soft-start ? drive capability 300 ma source, 750 ma sink ? maximum duty cycle set at 90 % ? mains undervoltage protection (brownin/brownout) ? output short circuit protection (oscp), avoiding transformer saturation ? external overtemperature protection (otp) ? ic overtemperature protection ? internal vcc ovp, external  ovp, internal otp, and  external otp are latched  protections; all other pr otections cause a restart 3. applications ? all applications that require  an efficient and cost-effective power supply solution. the  TEA1833TS is especially suited for medium power applications. 4. ordering information   table 1. ordering information type number package name description version TEA1833TS/1 tsop6 plastic surfac e-mounted package; 6 leads sot457
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 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  4 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 6. pinning information 6.1 pinning   6.2 pin description   fig 2. TEA1833TS pin configuration ,& 9&& '5,9(5 *1' 3527(&7 &75/ ddd     ,6(16(   table 2. pin description symbol pin description vcc 1 supply voltage gnd 2 ground protect 3 protection and mains detect input ctrl 4 control input isense 5 current sense and accurate ovp input driver 6 gate driver output

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  5 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 7. functional description 7.1 general control the TEA1833TS contains a controller for a flyb ack circuit. a typical configuration is shown  in  figure 3 .   7.2 start-up and undervoltage lockout (uvlo) initially, the capacitor on the vcc pin, c3, is charged from the high-voltage mains via  resistor r1. as long as the voltage on the vcc pin is below v startup , the ic current co nsumption is low  (11 ? a typical). when the voltage on the vcc pin reaches v startup , the ic first checks the  protect pin. only when the current exceeds the brownin level (i mains(bi) ) during mains  detect and the voltage surpasses v det(protect)  during external otp measurement the ic  starts switching. an internal soft-start time of 3.5 ms allows the isense peak voltage to  increase gradually to  prevent audible noise. in  a typical application, the auxiliary winding  of the transformer takes over the supply voltage. if a protection is triggered, the controller st ops switching. depending on the protection  triggered, it either causes a restart or latches the converter to an off-state. the opp, uvlo, brownin/brownout, maximum duty  cycle protections cause a safe restart.  the internal and external ovp and the internal and external otp latch the converter to an  off-state. a restart protection disables the switching of  the ic. the supply voltage of the ic drops to  the uvlo level. when the uvlo level is re ached, the ic switches  to power-down mode,  where it consumes a low supply current (11 ? a typical). the vcc capacitor is recharged  via r1 until the vcc start-up level is  reached. the ic starts switching again. the opp protection performs a slow restart  to lower the average input power during a  fault condition. the restart sequence that discharges and recharges the vcc capacitor is  performed three times, before switching recommences (see  figure 4 ). fig 3. TEA1833TS typical configuration ddd ,&  ,6(16( '5,9(5 *1' 9&& 3527(&7 &75/     ' & 5 5 5 5 ' ' ' & 7 6 5 2 & 2 = ' 5 5 5 &

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  6 of 25 nxp semiconductors TEA1833TS greenchip smps control ic when a latched protection is  triggered, the TEA1833TS immediately enters power-down  mode. the vcc pin is clamped to a voltage ju st above the latch protection reset voltage  (v rst(latch) +1v).   when the voltage on pin vcc drops below the v th(uvlo)  level during normal operation, the  controller stops switching. th e TEA1833TS waits for the rectified mains to charge the  vcc pin to v startup  using resistor r1. 7.3 supply management all internal reference voltages are derived from a temperature compensated on-chip band  gap circuit. internal reference currents are derived from a trimmed and temperature  compensated current reference circuit. fig 4. start-up sequence, normal operation and restart sequence ddd fkdujlqj9&& fdsdflwru rxwsxw ordg rxwsxw yrowdjh ,6(16( 3527(&7 9&& eurzqlq ohyho 9 vwduwxs 9 wk89/2 9 wkvhqvhrss 233 ohyho qrplqdoordg 9 ghw3527(&7 9 exv uhfwlilhg pdlqv vwduwlqj frqyhuwhu vriwvwduw qrupdo rshudwlrq 233 wlphrxw vorzuhvwduw ghod\ uhvwduw

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  7 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 7.4 external overtemperature prot ection and mains  detect input  (pin protect) the protect input combines the functions of the mains voltage detection  (browin/brownout) and the external overtemper ature protection (otp). an internal clock  separates the period of measuring the mains voltage and the period of detecting external  overtemperature protection (otp). in a  typical application, the protect pin is  connected to the mains via a resistor. it is connected to ground via a  negative temperature coefficient (ntc) thermistor and a diode. when measuring the mains voltage, the prot ect pin is regulated to 0.25 v to prevent  that the external diode conducts current. th e current into the protect pin is measured  and stored. once the measured current is above the brownin level, the system is allowed  to start switching. if the main s voltage is continuously below the brownout level for at least  32 ms, a brownout is detected. the system  immediately stops switching and performs a  restart. the vcc capacitor is discharged to the uvlo level and then charged to v startup   once before switching recommences (see  figure 5 ).   when detecting the external temperature, a current of 200 ? a (typical) out of the  protect pin flows through the external ca pacitor and the ntc thermistor. if the  protect voltage at the end of the measuring period is below v det(protect)  for four  consecutive measuring cycles, the ic detect s overtemperature. it activates a latched  protection. fig 5. mains detection ddd 9&& 9 wk89/2 9 vwduwxs 35 27(&7 ' 5,9(5 eurzqlq , pdlqv ghwhfw e urzqrxw pv pv

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  8 of 25 nxp semiconductors TEA1833TS greenchip smps control ic the offset due to the current from the mains is canceled internally by remembering the  sinking current i in  when measuring the mains voltage (see  figure 6 ). the stored current is  also used as the input of high/low line compensation and for the maximum switching  frequency limitation.   an internal clamp of 4.1 v (typical) pr otects this pin from excessive voltages. 7.5 duty cycle control (pin ctrl) pin ctrl regulates the output power of the converter. this pin is connected to an internal  voltage source of 5.4 v via an inter nal resistor (typical resistance: 26 k ? ). the ctrl pin voltage sets the peak current which is measured using the isense pin  (see  section 7.8 ). at low output power, the switching frequency is reduced  (see section 7.12 ). the maximum duty cycle is  limited to 90 % (typical). after eight consecutive converter strokes at ma ximum duty cycle, the restart protection is  activated. in a restart, the vcc capacitor is quickly discharged to the v th(uvlo)  level and  recharged to the start-up level from the high-voltage mains, before switching  recommences.  7.6 slope compensation (pin ctrl) a slope compensation circuit is integrated fo r ccm. the slope compensation guarantees  stable operation for duty cycles exceeding 50 %. fig 6. external overtemperature protection ddd 9 ghw3527(&7 9 fodps3527(&7 o lq o lq , 23527(&7 odwfkhg su rwhfwlrq o 3527(&7 9 3527(&7 $

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  9 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 7.7 overpower timer a temporary overload situ ation is allowed. if v sense  (see  figure 1 ) set by pin ctrl  exceeds 400 mv, an internal timer is started. if the overload situation continues to exist for  more than 27.5 ms (typical), an overpo wer protection (opp) is triggered (see  figure 7 ).   the TEA1833TS enters the overpower restart mode when the overload time-out is  reached. in overpower restart mode, the vcc  capacitor is discharged to uvlo level and  then charged to the start-up  level three times before the converter switches again. 7.8 peak current mode  control (pin isense) peak current mode control is used because it ensures a good line regulation. pin isense senses the primary cu rrent across external resist or r6 and compares it with  an internal control voltage. the internal control voltage is proportional to the ctrl pin  voltage (see  figure 8 ).   leading-edge blanking prevents false triggering due to capacitive discharge when  switching on the external power switch (see  figure 9 ). fig 7. overpower delay ddd lqwhuqdowlphu 9 ,6(16( rxwsxwyrowdjh p9 surwhfwlrq kljkordg kljkordg qrupdo ordg wlphrxwohyho rxwsxwordg fig 8. peak current control   9 fwuo,shdn 9 &75/ 9          ddd      

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  10 of 25 nxp semiconductors TEA1833TS greenchip smps control ic   7.9 overvoltage protection (pin isense) accurate overvoltage protection can be re alized at the isense pin by sensing the  auxiliary voltage. during the pr imary stroke, diode d4 (see  figure 3 ) is blocked so that the  converter still works un der current mode control. du ring the secondary stroke, the  isense voltage represents the output voltage  via the resistor divider r5 and r3  (see figure 3 ). the isense voltage is sampled 2 ? s after the gate signal drops to avoid  the ringing of the transformer. if the sampled voltage exceeds v ovp(isense)  for four  consecutive switching cycles, the ic triggers the latched protection. 7.10 overvoltage protection (pin vcc) an overvoltage protection (ovp) circuit  is connected to the vcc pin. when the v cc   exceeds v th(ovp)  (36 v typical) for four consecutive  switching cycles, the ic triggers the  latched protection. when v cc  drops below v th(ovp)  before count = 4 is reached, the  counter is reset to zero. 7.11 output short circ uit protection (oscp) a flyback controller operating in ccm at a fixed frequency turns on the primary mosfet  after a predefined period (see  figure 10 ). the minimum on-time equals the blanking time.  if after the blanking time the measured peak current (v isense ) is higher than the i peak   regulation level, the driver is switched off.   fig 9. leading-edge blanking t leb v sense(max) v isense t 014aaa932 fig 10. peak current runaway rxwsxwyrowdjh , uhj w vhf w shu w rq  w eodqn , wudir gulyhu sulpdu\ fxuuhqw vhfrqgdu\ fxuuhqwvfdohg wrsulpdu\vlgh ddd

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  11 of 25 nxp semiconductors TEA1833TS greenchip smps control ic the output voltage can drop, for instance, because a load is too high or a short circuit  event occurs. if the output voltage drops, the decrease of the transformer current during  the secondary stroke time (t sec ) becomes less. as a result, the next cycle starts at a higher  peak current.  also, at the next cycle, the minimum on-ti me equals the blanking time. during this  blanking time, the peak current can increase to above the targeted regulation level. if the  transformer current does not decrease sufficiently during the secondary stroke, the peak  current can continuously increase to such a level that the transformer saturates  (see figure 10 ). to avoid this continuous peak current increas e, also called runaway, the ic features a  special protection (see  figure 11 ).   if the system detects that the  peak current already exceeds the targeted level after 1 ? s,  the next switching period time is extended from 7.7 ? s (f sw =130khz) to 28 ? s  (f sw = 36 khz). the time of the secondary stroke  is then sufficient to decrease the  transformer current to below the targeted peak current again. to avoid activation at low loads, the oscp  is only enabled when the overpower timer is  active. additionally, to avoid activation during peak power, v out  must be below half the  ovp level. the v out  level is measured on the isense pin in a similar way the overvoltage protection  is measured. to limit the input power during a short circuit or an overload event, the opp time is  reduced to 50 % when oscp is enabled. fig 11. oscp peak current runaway rxwsxwyrowdjh , uhj w shu , wudir gulyhu ddd sulpdu\ fxuuhqw vhfrqgdu\ fxuuhqwvfdohg wrsulpdu\vlgh

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  12 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 7.12 peak power, high-power medium  power, and low-power operation during high-power operation, with the converter running at a 65 khz (typical) fixed  frequency, the power is controlled by varying the peak current. a peak power mode is implemented to supply a short overload situation. in peak power  mode, both frequency and peak current are increased. in medium power operation, lowering the switching frequency to 25 khz reduces the  switching losses. in low-power operation, lowering of the sw itching frequency to below 25 khz further  reduces switching losses. the  switching frequency of the converter is reduced while the  peak current is set to 22 % of the maximum peak current (see  figure 8  and  figure 12 ).   fig 12. frequency control 9 &75/ 9 ddd         /rzsrzhu i vzlwfk n+]         +ljklqsxwyrowdjh 3hdnsrzhu /rzlqsxw yrowdjh 0hglxp srzhu +ljk srzhu

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  13 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 7.13 overpower or high/ low line compensation the overpower compensation function can be  used to realize a maximum output power  which is nearly constant over the full inpu t mains. the overpower compensation circuit  measures the mains detect input current on the protect pin and outputs a  proportionally dependent current on the isense  pin. the dc voltage across resistor r3  (see  figure 3 ) limits the maximum peak current on the current sense resistor (see  figure 13 ). at low output power levels, the overpower  compensation circuit is switched off.   7.14 burst mode if the ctrl voltage (v ctrl ) is < 1.45 v, the system is not switching. it waits until the v ctrl   exceeds this minimum level before starting the next cycle. during this period, the  TEA1833TS discharges the primary vcc capacitor. if the voltage on the vcc pin then  drops to below the burst threshold level (v th(burst) ), the system asserts two driver pulses  to recharge the vcc capacitor. the assertion avoids that the voltage on the vcc pin  drops to below the uvlo level during a large off-time.  worst off-time occurs when there is a load tr ansient from peak load to no-load. the output  voltage shows an overshoot and stops switching until the output voltage drops to below  the regulation level while ther e is no-load at the output. for minimum no-load input power, the chosen  value of the external capacitor at the vcc  pin must be high enough to prevent that the voltage on the vcc pin drops below the burst  threshold level at continuous no-load operatio n. the burst mode is only intended to assist  at load changes until the output voltage drops to below the regulation level while there is  no-load at the output. fig 13. overpower compensation , 3527(&7 ?$ ddd    o rsf,6(16( ?$

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  14 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 7.15 limitation of the maximum switching frequency at high mains, the maximum swit ching frequency is limited (see  figure 14 ). the 130 khz  switching frequency is requir ed at low mains only. at high  mains, the high switching  frequency during peak power causes an unnecessary high voltage on the drain of the  mosfet, because the high switching fr equency increases the clamp voltage.   7.16 driver (pin driver) the driver circuit to the gate of the power  mosfet has a current so urcing capability of  typically 300 ma and a current sink capab ility of typically 750 ma. these capabilities  enable a fast turn-on and turn-off of the power mosfet for efficient operation. 7.17 overtemperature protection (otp) if the junction temperature exceeds the  thermal shutdown limit, integrated  overtemperature protection ensure s that the ic stops switching. otp is a latched protection. it can be reset by removing the voltage on pin vcc. fig 14. switching frequency limitation ddd i rvf n+] dwshdnsrzhu  , surw ?$   

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  15 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 8. limiting values   9. thermal characteristics   table 3. limiting values in accordance with the absolute maximum rating system (iec 60134). symbol parameter conditions min max unit voltages v cc supply voltage ? 0.4 +40 v v protect voltage on pin protect current limited ? 0.4 +5 v v ctrl voltage on pin ctrl ? 0.4 +5.5 v v isense voltage on pin isense current limited to  2ma ? 0.7 +5 v currents i vcc current on pin vcc ?  TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  16 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 10. characteristics   table 5. characteristics t amb =25 ? c; v cc = 20 v; all voltages are measured with respect to ground (pin 2); currents are positive when flowing into  the ic; unless otherwise specified. symbol parameter conditions min typ max unit supply voltage management (pin vcc) v startup start-up voltage 20 22 24 v v th(uvlo) undervoltage lockout  threshold voltage 9.4 10.5 11.6 v v hys hysteresis voltage v startup -v th(uvlo) 8.5 11.5 14.5 v v th(burst) burst mode threshold  voltage -11.1-v ? v th(burst-uvlo) burst mode to uvlo  threshold voltage  difference v th(burst) >v th(uvlo) [1] 0.5 0.6 0.7 v v rst(latch) latched reset voltage 3.5 4.5 5.5 v v clamp(vcc) clamp voltage on pin  vcc latched protection mode;  i cc =15 ? a v rst(latch) +1 - - v latched protection mode;  i cc =500 ? a --v rst(latch) +4 v i cc(startup) start-up supply  current v cc  TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  17 of 25 nxp semiconductors TEA1833TS greenchip smps control ic peak current control (pin ctrl) v ctrl voltage on pin ctrl for minimum flyback peak  current 1.3 1.6 1.9 v for maximum flyback peak  current 3.4 3.9 4.3 v r int(ctrl) internal resistance on  pin ctrl 20 26 32 k ? i o(ctrl) output current on pin  ctrl v ctrl =1.4v ? 183 ? 138 ? 93 ? a v ctrl =3.7v ? 67.5 ? 50 ? 32.5 ? a pulse width modulator f osc oscillator frequency oscp 30 38 46 khz peak power 118 130 142 khz high power 60.5 65 69.5 khz medium power 21 26 31 khz f mod modulation  frequency 195 260 325 hz ? f mod modulation  frequency variation high power ? 3 ? 4 ? 5khz ? max maximum duty cycle 86 90 94 % n cy(sw) ? max number of switching  cycles with maximum  duty cycle to trigger maximum duty  cycle protection 7-8 v ctrl voltage on pin ctrl for zero duty cycle 1.15 1.45 1.75 v for start of frequency  reduction from medium to  low power 1.4 1.6 1.8 v for end of frequency  reduction from high to  medium power mode 1.6 1.8 2.0 v for start of frequency  reduction from high to  medium power mode 1.9 2.15 2.40 v for start of frequency  increase from high to  peak power mode 3.55 3.8 4.05 v for maximum frequency  (peak power mode); at  low mains; i prot  TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  18 of 25 nxp semiconductors TEA1833TS greenchip smps control ic t pd(sense) sense propagation  delay 130 155 180 ns v th(sense)opp overpower protection  sense threshold  voltage 380 410 440 mv ? v isense / ? t slope compensation  voltage on pin  isense high-power mode - 20 - mv/ ? s t leb leading edge  blanking time 275 325 375 ns i opc(isense) overpower  compensation  current on pin  isense i protect =10 ? a;  v ctrl(ipeak) > 400 mv ? 1.5 ? 2 ? 2.5 ? a i protect =18 ? a;  v ctrl(ipeak) > 400 mv ? 5.5 ? 6 ? 6.5 ? a soft start (pin isense) t start(soft) soft start time 2.7 3.5 4.2 ms driver (pin driver) i source(driver) source current on pin  driver v driver =2v - ? 0.3 ? 0.25 a i sink(driver) sink current on pin  driver v driver = 2 v 0.25 0.3 - a v driver =10v 0.6 0.75 - a v o(driver)max maximum output  voltage on pin  driver 910.512v overvoltage protection (pins vcc and isense) v ovp(vcc) overvoltage  protection voltage on  pin vcc 34.8 36 37.2 v v ovp(isense) overvoltage  protection voltage on  pin isense 2.4 2.5 2.6 v t blank(ovp)isense overvoltage  protection blanking  time on pin isense 1.7 2.1 2.5 ? s n cy(ovp) number of  overvoltage  protection cycles 444 output short circuit protection v dis(oscp)isense output short circuit  protection disable  voltage on pin  isense oscp is disabled when  v isense  exceeds  v dis(oscp)isense 1.2 1.25 1.3 v table 5. characteristics  ?continued t amb =25 ? c; v cc = 20 v; all voltages are measured with respect to ground (pin 2); currents are positive when flowing into  the ic; unless otherwise specified. symbol parameter conditions min typ max unit

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  19 of 25 nxp semiconductors TEA1833TS greenchip smps control ic [1] guaranteed by design. [2] the clamp voltage on the protect pin is lowered when the ic  is in power-down mode. (latched or restart protection). [3] the output short circuit protection (oscp) is only enabl ed when the voltage level on the isense pin during the secondary str oke is  below v dis(oscp)isense  level (half the v ovp(isense)  level). when enabled, the oscp becomes active when the v sense  level exceeds  v th(sense)opp  and the v sense  level is reached within 1 ? s (cycle-by-cycle). the switching period is then stretched to 28 ? s (36 khz, f osc   oscp). t to(oscp) output short circuit  protection time-out  time 11 14 17 ms temperature protection t pl(ic) ic protection level  temperature 130 140 150 ?c table 5. characteristics  ?continued t amb =25 ? c; v cc = 20 v; all voltages are measured with respect to ground (pin 2); currents are positive when flowing into  the ic; unless otherwise specified. symbol parameter conditions min typ max unit

 TEA1833TS all information provided in this document is subject to legal disclaimers. ? nxp semiconductors n.v. 2015. all rights r eserved. product data sheet rev. 1 ? 31 august 2015  20 of 25 nxp semiconductors TEA1833TS greenchip smps control ic 11. application information a power supply with the TEA1833TS is a fl yback converter which operates in both  discontinuous conduction mode (dcm) and co ntinuous conduction mode (ccm). which  mode depends on the input voltage and output power. resistor r1 charge s the small buffer capacitor c3 at  start-up. the auxiliary winding takes  over during normal operation. the driver pin switches the mosfet. resistor  r4 is added to protect the driver against  switching spikes due to parasitics (inducta nce and capacitance of tracks, mosfet, and  transformer). resistor r6 converts the mosf et current to a voltage. it is measured on the isense pin.  the r6 value determines the maximum primary peak current through the mosfet. the measured peak current is compensated for the mains input voltage using a current  through resistor r3 that is proportional to the bus voltage of capacitor c1. during the  secondary stroke, the auxiliary voltage is me asured using diode d4  and resistors r5, r3,  and r6. the measured value can be used for  an overvoltage protection for the output  voltage. place capacitor c2 close to the ctrl pin to suppress noise. the protect pin cycles between mains voltage detect and external overtemperature  measurement. during mains voltage detection, the current through resistor r8 is  measured. this current relates to the voltage on capacitor c1 and the input voltage. the  current is used to realize brownin, brownout, and input voltage compensation for the  overpower protection. during overtemperature protection, a current  is sourced from the pin. the voltage over  diode d5 and ntc resistor r2 is measured. a fixed comparator level detects when the  ntc value drops too much. to avoid pickup of disturbance, place both re sistor r8 and diode d5/resistor r2 as close  as possible to the pin.   fig 15. TEA1833TS application diagram ddd ,&  ,6(16( '5,9(5 *1' 9&& 3527(&7 &75/     ' & ?) 5 n
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