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		  Datasheet File OCR Text:


		  pfc-dcm TDA4814 power factor controller  ic for higher power factor and  active harmonic filter  never stop thinking. datasheet, v2.0, 1 jun 1996 power management & supply

 edition 1996-06-01 published by infineon technologies ag,   st.-martin-strasse 53,   d-81541 mnchen ?  infineon technologies ag 1999.   all rights reserved. attention please! the information herein is given to describe certain co mponents and shall not be considered as warranted char- acteristics. terms of delivery and rights to technical change reserved. we hereby disclaim any and all warranties, including but not limited to warranties of non-infringement, regarding  circuits, descriptions and charts stated herein. infineon technologies is an approved cecc manufacturer. information for further information on technology, delivery terms and  conditions and prices pleas e contact your nearest infin- eon technologies office in germany or our infineon technologies representatives worldwide (see address list). warnings due to technical requirements components may contain dang erous substances. for information on the types in  question please contact your near est infineon technologies office. infineon technologies components may only be used in lif e-support devices or systems with the express written  approval of infineon technologies, if a failure of such components can reasonably be expected to cause the failure  of that life-support device or system, or to affect the safety or effectiveness of that device or system. life support  devices or systems are intended to be implanted in the human body, or to support and/or maintain and sustain  and/or protect human life. if they fail, it is reasonable to  assume that the health of the user or other persons may  be endangered. for questions on technology, delivery and  prices please contact the infineon  technologies offices in germany or  the infineon technologies companies and representatives worldwide: see our webpage at http:// www.infineon.com TDA4814      revision history: 1996-06-01         datasheet previous version: page subjects (major changes since last revision)

 power factor controller ic for high power factor and active harmonic filter bipolar ic tda 4814 features l ic for sinusoidal line-current consumption l power factor approaching 1 l controls boost converter as an active harmonics filter l direct drive of sipmos transistor l zero crossing detector for discontinuous operation mode with variable frequency l 110/220 v ac operation without switchover l standby current consumption of 0.5 ma l start/stop monitoring circuit for lamp generators version 2.0                                                      3                                                                   1 jun 1996 p-dip-14-1 type ordering code package n tda 4814 a q67000-a8163 p-dip-14-1 n not for new design

 version 2.0                                                      4                                                                   1 jun 1996 tda 4814 pin configurations (top view) pin definitions and functions pin symbol function 1 gnd ground 2 qsip driver output 3 v s supply voltage 4C i comp negative comparator input 5+ i  op amp/ v ref positive input/reference voltage 6 i  start start input 7 n.c. not connected 8 q start start output 9 q stop stop output 10 i  stop stop input 11 i  m1 multiplier input m1 12 C i  op amp negative input op amplifier 13 qop amp/ i  m2 op amplifier output and multiplier input m2 14 i  det detector input tda 4814 a

 version 2.0                                                      5                                                                   1 jun 1996 tda 4814 the tda 4814 a contains all functions for designing electronic ballasts and switched-mode power supplies with sinusoidal line current consumption and a power factor approaching 1. they control a boost converter as an active harmonic filter in a discontinuous (triangular shaped current) mode with variable frequency. the output voltage of this filter is regulated with high efficiency. therefore the device can easily be operated on different line voltages (110/220 v ac ) without any switchover. the on-chip start/stop circuit monitors the lamp generator of electronic ballasts. it starts a self- oscillating lamp generator and shuts it down in the event of malfunction, e.g. if the lamp is defective. a typical application is in electronic ballasts, especially when a large number of such lamps are concentrated on one line supply point. besides that a separate driver ground (gnd qsip) is implemented. the tda 4814 a in a p-dip-14-1 package. block diagram

 version 2.0                                                      6                                                                   1 jun 1996 tda 4814 circuit description this device has a conditioning circuit for the internal power supply. it allows standby operation with very low current consumption (less than 0.5 ma), a hysteresis between enable and switch-off levels and an internal voltage stabilization. an integrated z-diode limits the voltage on v s , when impressed current is fed. the output driver (q sip)  is controlled by detector input and current comparator. the detector input ( i  det)  which is highly resistive in the operating state reacts on hysteresis- determined voltage levels. to keep down the amount of circuitry required, clamping diodes are provided which allow control by a current source. the operating state of the boost converter choke is sensed via the detector input. h-level means that the choke discharges and the output driver is inhibited. h-level sets a flip-flop, which stores the switch-off instruction of the current comparator to reduce susceptibility to interference. as soon as demagnetization is finished the choke voltage reverses and the detector input is set to l-level, thus enabling the output driver. this ensures that the choke is always currentless when the sipmos transistor switches on and that no current gaps appear. the nominal voltage of the multiplier output is compared to the voltage derived from the actual line current (C i comp) , thus setting the switch-off threshold of the comparator. the current comparator blocks the output driver when the nominal peak value of the choke current given by the multiplier output is reached. this state is maintained in the flip-flop until h-level appears at detector input which takes over the hold function and resets the flip-flop. operating states might occur without any useful detector signal. this is the case with magnetic saturation of the choke and when the input voltage approaches or exceeds the output voltage as, for example, during switch-on. the driver remains inhibited for the flip-flop due to the absent set signal. the trigger signal can be derived from the subsequent lamp generator, a smps control device or, if neither one of them is available, from the start circuit designed as a pulse generator in the tda 4814. the trigger signal level should be so low that with standard operation the signal from the detector winding dominates. the multiplier delivers the preset nominal value for the current comparator by multiplying the input voltage, which determines the nominal waveform ( i m1)  and the output voltage of the control amplifier. the control amplifier stabilizes the output dc voltage of the active harmonic filter in the event of load and input voltage changes. the control amplifier  compares the actual output voltage to a reference voltage which is provided in the ic and stable with temperature.

 version 2.0                                                      7                                                                   1 jun 1996 tda 4814 output driver the output driver is intended to drive a sipmos transistor directly. it is designed as a push-pull stage. both the capacitive input impedance and keeping the gate level at zero potential in standby operation by an internal 10-k w -resistor are taken into account. possible effects on the output driver by line inductances or capacitive couplings via sipmos transistor miller capacitance are limited by diodes connected to ground and supply voltage. ground pins between the ground pins gnd and gnd qsip, a very close and low-impedance connection is to be established. monitoring circuit ( i  start, i   stop, q  start, q  stop) the monitoring circuit guarantees the secure operation of subsequent circuitries. any circuitry that is shut down because of a fault, for instance, cannot be started up again until the monitoring start ( i start / q start)  has turned on and a positive voltage pulse has been impressed on q start. this function starts for example the lamp generator of an electronic ballast or generates auxiliary trigger signals for the detector input. if there is a defect present (e.g. defective fluorescent lamp) the monitoring stop ( i stop / q stop) will shut down either the entire unit or simply the circuitry that has to be protected. no restart is possible then until the hold current impressed on i start or q stop has been interrupted (e.g. by a power down).

 version 2.0                                                      8                                                                   1 jun 1996 tda 4814 absolute maximum ratings t a  = C 40 to 125 ?c parameter symbol limit values unit notes min. max. supply voltage v s C 0.3 v z v v z  = z voltage inputs comparator op amp multiplier v i comp v C i  comp v i  op amp v C i  op amp v m1 C 0.3 C 0.3 C 0.3 C 0.3 C 0.3 33 33 6 6 33 v v v v v C C C C C outputs multiplier op amp v qm v q op amp / i m2 C 0.3 C 0.3 3 6 v v v s  > 3 v C z current v s  gnd i z 0 300 ma observe p max driver output qsip v qsip C 0.3 v s v observe p max qsip clamping diodes i qsip d C 10 10 ma v q  > v s  or v q  < C 0.3 v input start stop output start stop detector input v i start v i  stop v q start v q stop v i  det C 0.3 C 0.3 C 10 C 0.3 0.9 25 33 3 6 6 v v v v v see characteristics see characteristics C C C detector clamping diodes i i  det C 10 10 ma v i det  > 6 v or v i  det  < 0.9 v capacitance at i  start to ground c i  start C 150 nf C junction temperature storage temperature t j t stg C C 55 150 125 ?c ?c C C thermal resistance system - air r th sa C 65 k/w C

 version 2.0                                                      9                                                                   1 jun 1996 tda 4814 operating range supply voltage v s v s on v z v values for v s on , v z : see characteristics z-current driver current i z i q qsip 0 e 500 200 500 ma ma observe p max e operating temperature t a e 25 85 ?c e characteristics v s on 1)  < v s  < v z ; t a  = e 25 to 85 ?c parameter symbol limit values unit min. typ. max. current consumption without load on driver qsip and v ref ; qsip low 0 v < v s  < v s on v s on  < v s  > v z load on qd with sipmos gate; dynamic operation 50 khz v s  = 12 v load on q = 10 nf i s i s i s e 2.5 e e 5 e 0.5 6.5 15 ma ma ma hysteresis on v s turn-on threshold for v s  rising switching hysteresis v sh v s hy 9.6 1.0 10.4 C 11.2 1.7 v v comparator  (comp) input offset voltage input current common-mode input voltage range v i o C i i v i c C 10 C 0 C C C 10 2 3.5 mv m a v absolute maximum ratings   (contd) t a  = C 40 to 125 ?c parameter symbol limit values unit notes min. max.

 version 2.0                                                      10                                                                   1 jun 1996 tda 4814 operational amplifier (op amp) open-loop voltage gain input offset voltage input current common-mode input voltage range output current output voltage transition frequency transition phase g v0 v i o C i i v i c i q op amp v q op amp f t j t 60 C 30 C 0 C 3 1.2 C C 80 C C C C C 2 120 C C 10 2 3.5 1.5 4 C C db mv m a v ma v mhz deg. output driver (qsip) output voltage high i q  = C 10 ma output voltage low i q  = + 10 ma output current rising edge c l  = 10 nf falling edge c l  = 10 nf v qh C v ql C C C i q i q 5 C C C C 200 250 C C C C C 300 350 C C 1 C C 400 450 v C v C C ma ma reference-voltage source voltage 0 < i ref  < 3 ma load current voltage change 10 v < v s  < v z voltage change 0 ma < i ref  < 3 ma temperature response v ref C i l d v ref d v ref d v ref  / d t 1.9 0 C C 0.3 2 C C C C 2.1 3 5 20 0.3 v ma mv mv mv/k z-diode ( v s  C gnd) z-voltage i z  = 200 ma observe p max v z 13 15.5 17 v characteristics   (contd) v s on 1)  < v s  < v z ; t a  = C 25 to 85 ?c parameter symbol limit values unit min. typ. max.

 version 2.0                                                     11                                                                   1 jun 1996 tda 4814 multiplier (m1) 2) quadrant for input voltages input voltage m1 reference level for m1 input voltage m2 reference level for m2 input current m1, m2 coefficient for output-voltage source max. output voltage output resistance temperature response of output-voltage coefficient e v m1 v ref m1 v m2 v ref m2 e i i c q v qm max r q d tc  /  c q e 0 e v ref e 0 0.4 e e e 0.3 1 e 0 e v ref e 0.6 1.6 5 e 0.1 e 1 e v ref + 1 e 2 0.8 e e 0.1 qu. v v v v m a i  / v v k w % / k monitoring circuit input i  start turn-on voltage turn-on current turn-off voltage turn-off current input i  stop *) turn-on voltage turn-on current turn-off voltage turn-off current transfer i  start - q start output current on q start v start  = 15 v; v q start  = 2 v transfer i  stop  - q stop output current on q stop i stop  = 1.5 ma; v stop  = 18 v; v q stop  = 1.2 v; i stop  = 0.4 ma; v stop  = 7 v; v stop  = 1.2 v; v i  on start i i  on start v i  off start i i  off start v i  on stop i i  on stop v i  off stop i i  off stop C i q start C i q stop C i q stop 17 50 2 70 27 100 4.5 175 400 0.9 60 22 90 3.5 110 30 150 6.5 250 600 1.2 150 26 130 5 150 33 200 8.5 320 800 C C v m a v m a v m a v m a ma ma m a characteristics   (cont?d) v s on 1)  < v s  < v z ; t a  = e 25 to 85 ?c parameter symbol limit values unit min. typ. max. *) the turn-on voltage of i stop  exceeds the turn-on voltage of i start  by at least 3 v.

 version 2.0                                                      12                                                                   1 jun 1996 tda 4814 1) v s on  means that v sh  has been exceeded but that the voltage is still greater than ( v sh  C v s hy ). 2) calculation of the output voltage v qm : v qm  = c x v m1 * x v m2 * in v. 3) step functions at comparator input d v comp  = C 100 mv d v comp  = + 100 mv. detector ( i  det) upper switching voltage for voltage rising (h) lower switching voltage for voltage falling (l) switching hysteresis input current 0.9 v < v det  < 6 v clamping-diode current v det  > 6 v or v det  < 0.9 v v det h v det l v s hy C i det i det 1 0.95 50 C C 3 1.3 C C 5 C 1.6 C 300 10 3 v v mv m a ma delay times input comparator qsip 3) t C 200 500 ns characteristics   (contd) v s on 1)  < v s  < v z ; t a  = C 25 to 85 ?c parameter symbol limit values unit min. typ. max.

 version 2.0                                                      13                                                                   1 jun 1996 tda 4814 multiplier characteristics

 version 2.0                                                      14                                                                   1 jun 1996 tda 4814 discontinuous operation mode with variable frequency the tda 4814 a work in a discontinuous operation mode with variable frequency. the principle of a freely oscillating controller exploits the physical relationship between current and voltage at the boost converter choke. the current in the semiconductors flows in a triangular shape. it is only when the current in the boost converter diode has gone to zero that the transistor goes conductive. this arrangement does away with the diodes power-squandering reverse currents. if triangular currents flow continuously through the boost converter choke the input current averaged over a high-frequency period is exactly half the peak of the high-frequency choke current. if the peak values of the choke current are located along an envelope curve that is proportional to a sinusoidal, low-frequency input voltage, the input current available after smoothing in an rfi filter is sinusoidal.

 version 2.0                                                      15                                                                   1 jun 1996 tda 4814 typical application circuit boost converter with tda 4814 a the tda 4814a control a boost converter as an active harmonic filter, drawing a sinusoidal line current and providing a regulated dc voltage at the converter output. the active harmonic filter improves the power factor in electronic ballasts for fluorescent lamps and in switched-mode power supplies, reducing the harmonic content of the incoming, non rectified mains current and if suitably dimensioned permitting operation at input voltages between 90 v and 270 v.

 version 2.0                                                      16                                                                   1 jun 1996 tda 4814 benefits of tda 4814 a in electronic ballasts and smps l sinusoidal line current consumption l power factor approaching 1 increases the power available from the ac line by more than 35 % compared to conventional rectifier circuits. circuit breakers and connectors become more reliable because of the lower peak currents. l active harmonic filtering reduces harmonic content in line current to meet vde / iec / en- standards. l wide-range power supplies are easier to implement for ac input voltages of 90 to 250 v without switchover. l preregulated dc output voltage provides optimal operating conditions for a subsequent converter. l reduced smoothing capacitance: for a given amplitude of the 100 / 120 hz ripple voltage the smoothing capacitance can be reduced by 50 % in comparison to a conventional recitifier circuit. l reduced choke size: rectifier circuits capable ot more than 200 w usually employ chokes to decrease the charging current of the capacitor. these chokes are larger than those used in a preregulator with power- factor control. l higher effciency: a preregulator does cause some additional losses, but these are more than cornpensated for by the cut in losses created by the rectifier configuration and the optimum operting conditions that are produced for a subsequent converter, even in the event of supply-voltage fluctuations. summary of effects of dc-voltage preregulation with power-factor control parameter conventional power rectification power rectification with preregulator and power-factor control mean dc supply voltage 280 v 340 v maximum dc supply voltage with line overvoltage 350 v 350 v minimum dc supply voltage with line undervoltage 230 v 330 v relative reverse voltage of diodes with line overvoltage 1 0.7 relative forward resistance of sipmos transistors with sustained conducting-state power loss and line undervoltage 1 2.06 relative forward resistance of sipmos transistors with sustained conducting-state power loss and rated supply voltage 1 1.74 relative input capacitance with sustained ripple voltage 1 0.3 to 0.5 power factor 0.5 to 0.7 0.99

 qualit?t hat fr uns eine umfassende  bedeutung. wir wollen allen ihren  ansprchen in der bestm?glichen  weise gerecht werden. es geht uns also  nicht nur um die produktqualit?t ?  unsere anstrengungen gelten  gleicherma?en der lieferqualit?t und  logistik, dem service und support  sowie allen sonstigen beratungs- und  betreuungsleistungen. dazu geh?rt eine bestimmte  geisteshaltung unserer mitarbeiter.  total quality im denken und handeln  gegenber kollegen, lieferanten und  ihnen, unserem kunden. unsere  leitlinie ist jede aufgabe mit ?null  fehlern? zu l?sen ? in offener  sichtweise auch ber den eigenen  arbeitsplatz hinaus ? und uns st?ndig  zu verbessern. unternehmensweit orientieren wir uns  dabei auch an ?top? (time optimized  processes), um ihnen durch gr??ere  schnelligkeit den entscheidenden  wettbewerbsvorsprung zu verschaffen. geben sie uns die chance, hohe  leistung durch umfassende qualit?t zu  beweisen. wir werden sie berzeugen. quality takes on an allencompassing  significance at semiconductor group.  for us it means living up to each and  every one of your demands in the best  possible way. so we are not only  concerned with product quality. we  direct our efforts equally at quality of  supply and logistics, service and  support, as well as all the other ways in  which we advise and attend to you. part of this is the very special attitude of  our staff. total quality in thought and  deed, towards co-workers, suppliers  and you, our customer. our guideline is  ?do everything with zero defects?, in an  open manner that is demonstrated  beyond your immediate workplace, and  to constantly improve. throughout the corporation we also  think in terms of time optimized  processes (top), greater speed on our  part to give you that decisive  competitive edge. give us the chance to prove the best of  performance through the best of quality  ? you will be convinced. http://www.infineon.com total quality management published by infineon technologies ag
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