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Functional Description {cont'd)

Multiplier

A one quadrant multipfieris the crucial circuitry that regulates the gate driver with respect

of the DG output voltage and the AC haversine Input voltage of the preregulator. Both

inputs are designed for good linearity over a wide dynamic range, 0V to 4.0V for the
MULTIN and 2.5 V t0 4.0 V for the ‘.,/,Wr

Current Sense Comparator and RS Latch

The multiplier output voitage ‘is compared with the current sense voltage which
represents the current through the MOSFET. The current sense comparator in addition
with the logic ensures that only a single pulse appears at the drive output during a
given cycle. The multipliér output and the current sense threshold are internally clamped
at 1.3V, 8o the gate drive MOSFET s protected against critical operating, as they occur
during start up. To prevent the input from negative pulses a specia! protection circultry
is implemented. Switch-on current peaks are reduced by an internal RC-Filter.

Zero Current Detector

The zero current detector senses the inductor current via an auxﬂtary winding .and
ensures that the next on-time is initiated immediately when the inductor current has
reached zero. This diminishes the reverse recovery losses of the boost converter diode.
Output switch conducfion is terminated when the voltage drop of the shunt resistor
reaches the threshold level of the multiplier output. So the boost current waveform has
a triangular shape and there are no deadtime gaps between the cycles. Thisleadsto a
continuous AC line current fimiting the peak current to twice of the average current.

To prevent false tripping the zero current detector is designed as a Schmitt trigger with

a hysteresis of 0.6 V. An'intemal 5V clamp protects the input from overvoltage

breakdown, a 0.6 V clamp prevents substrate injection. An extemnal resistor must be
used in series with the alixdliary winding fo limit the current through the clamps.

Timer

A restart timer function was added to the IC to eliminate the need for an oéciﬂator when

used in stand-alone applications. The timer starts or restarts the TDA 4862 If the drive
output has been off for more than 15 ps after the inductor current reaches zero.

- 140~



Technical Description TDA 4862

The control method of the harmonic fiter Is based on the physical relationship between
current and voltage at the boost converter choke. The transistor does nét switch on until
the current In the boost converter diods tums zero. This creates triangufar currents ot a

high frequency in the choke, avoiding high-loss reversa recovery cumrents of the diods. If
triangular currents flow through the boost converter choke uninterruptedly the mean input

current calculated over a high-fraquency period Is exactly haif as high &s the peak vaiue '

of the high-frequency choke current. f the peak values of the choks current are on an
envelope which is proportional to a sinusoidal low-frequency input voltage, & slnusoldal
Input current will be created after smoothing by means of an RFI suppression filter. The
RFl suppressien filter is o be designed in a way that the valid limits at the Inputs are not
exceeded. Using this control method, the operating 1requency of the actlve harmonic fitter
changes with the Input voltage and the load.

Characteristics

Power Supply and Self-Start

An undervoltage lockout with a furn-on threshold of typleally 11 V and a tum-off threshold
of typlcally 8.5 V is responsible to make the IC fully functional before the driver output is
enabled. In the standby state prior to enabling the drver the |G consumes & current of
less than 0,2 mA. A startup timer generates et pulses-for the tum-off flip-flop if the driver
output takes up L-levels for longer than 150 us. [n order to guarantee safe supply from a
current source the supply voltage pin 8 Is intemally limited to 17 V to ground. Thus, the IC
has all functions necessary for law-loss self-start,

The driver output has bsen designed {o contro! power MOSFETs with a current handiing
capablity of + 500 mA. In order to avold reverse currents the driver output Is equipped
" with clamping diodes connected te ground and supply voltage with & current handiing

capabllity of 100 mA. In the standby stats the driver ouput actively controls L-!evels using
& resldual voltage of 1.5 V and 5 mA dxssipat!cm current.

The control amplifier compares the divided oulput voliage at its inverting Input with a
- highly accurate reference voltage of 2.5 V, with & maximum deviation of less than £2 %
over the total temperalure range (-40°C < Tj < 150°C}, at lts non-lnverting input. For the
purpose of frequency response compensation & feedback network s inserted between the
output (pin 2) and the Inverting input {pin 1) of the control amplifier. A feedback design
using only one capacitor as an I-controller causes gscillating translent response, because
the boost converter, as a controlled current source, with the storage capaciter at s output
delays the phase by almost 80° in no-toad and in low-load operation. There is favorable
translent response if the control amplifier Is designed as a PIT1 controller (see design
steps).
The output voltags of the control amplifier ranges from 0.9 V to 4.3 V and can be loaded
with a current of 1 mA {source) and 2 mA (sink), respactively. The output voitage of the
control amplifier Is monitored by a comparator. if the output voltage drops 0.3 V below the
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SIEMENS | |
R " Design steps for a power factor preconverter using TDA4862

Inductor of the boost converter

MOSFET on-time Ton =L * lipue/ Vin off-time Toer= L * ILpur/ (VouTt = VIN)

HF Inductor peak current I ppr = 2 = Ijy inductivity =L

I - Vv o (Vour - Vi)
Tow + Tome Vour e« L o Iremr

Operating frequency at a definlte operating point f =

Recommendation for small input voltage range (e.g. for lamp ballast Vi = Vinnom £20%):
Find L. by selecting the operating frequency In a range of 80kHz,..110kHz
on nominal [nput voitage Viynom @nd nominal output power

VoM (Vour ~ Vo) - Viom (Vour - Vowom) « T « Vamom
Vour « £ o Trosm - Vour « f - 2 » Pour

L o=

. (120V)* . (230V-120V) « 0.9 '
lo: L = G- i
Example: L 230V - 50 W e 4954 (e.g for lamp baliast 75W/120V)

Or by selacting the on-lime Tgy in the range of 3us...6us
w Ton o Voo  Ton. (Vowou)* « T]

L

Yoenw 2 « Pour
i .
'Exampla: L = Spse :(,-1207\;)w <08 _ A32uH (e.g. for lamp ballast 75W/120V)

PFC94084
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Design steps for a power factor preconverter using TDA4862

Inductor of the boost converter

Recommaendation for wide Input voltage range (e.g. ViN= 90V...270V)
Find L by selecting the operation frequency higher than 25kHz
on maximum peak Input voltage and twice of nominal output powser (instantaneous value)

and on minlmum peak Input voltage and twice of nominal output power (instantaneous value)

L:j< (Vamux)? (Vour - Virinx) « T L < (Vama)? (Vour = Vawa) - 1)
VYourwfe 2 « 2 «Pour Vour« £ «2 « 2 «Pour

Example: (e.g. for SMPS 150W/90V-270V)

(382V)*. (410V-382V) . 0.9 (127V) . (410V-127V) . 0.9 :
= 598ux = uE
410V « 25kHz « 2 « 2 « 150W . L<410V-25kHz.2-2a.150W 668

L <

The Indugtance L should be selected lower than 538uH.

Numberoftums: N = ,[L/A, Ap. = induction factor
Effectlve core area: Ae = SN > A ol s B s AL BiMAX = max. magnetic flux density

BMmax BMax

PFC94085
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Design steps for a power factor preconverter using TDA4862

Inductor of the boost converter

_Recommandation for wide input voltage range (e.g. VIN= Q0V...270V)

Find L by selecting the operation frequency higher than 25kHz

* on maximum peak input voltage and twice of nominal output power (Instantaneous valus)

and on minlmum peak input voltage and twice of nominal output power {instantaneous value)

(Voemax)* (Vour - Viesax) « T L < (Voemn)? (Vour -,Vmum) « TN
Vour« £ « 2 « 2 «Pour : Vour« £ o2 o 2 «Pour

L <
Example: (6.g. for SMPS 150W/90V-270V)

(382V)*. (410V-382V) . 0.9 (127V). (410V-127V) . 0.9

L = 598 =
< 410V . 25kHz + 2 - 2 - 150W _ ORE L' < 210V . 25kHz « 2 - 2 - 15ow - COoRH
The inductance L should be selected lower than 598uH.
Numberoftums: N = JL/Ap Ap  =induction factor
Effectlve core area: Ae = ap sy AL " Rydaeiak WUN . A BMAX = max. magnetic flux density

BMmax BMax

PFC94085
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Design steps for a power factor preconverter using TDA4862
Output vohiage error amplifier | |

v k7
- 230V
25v Bk
w1 10k
Skt
l-controllar PIT1-controlter

+2008 )

a

29043 =

6 m BwaasnEasw

Transient response of the output voltage during stanup at 20% of nomma! load
PFC4091.0RW '
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Power Factor Controller TDA 4862

Applications

M. Herfurth
Applications:

Power Factor Preconverter

for lamp ballasts and switched
mode power supplies with wide
Input voltage range.

Major features:

- Undervoltage lackout

= One quadrant multipller

= Zero current detector

- Cycle-by-cycle current limiting
- Internal stari-up timer

- 1% bandgap reference

- overvoltage protection

- operaling temperature

--40°C < Ty < 150°C

Vom-j:-m-—ﬁ-

.Jﬂl -
’/‘mﬂ A‘Hi ‘ﬂﬂ-nf‘..

"AC

Description:

The TDA 4862 Integrated circult
controls & boost convertsr In & way
fhat sinusoldal current is taken from
fhe single-phass fine supply and
stabilized DC voltage Is avaliable at
the output.This active harmonie filter
fimits the harmonic currents resulting
from the capacitor pulsed charge
currents during rectification. The
power facior which describes the
ratlo between active and apparent
power is almost 1. Line voltage
fluctuations can be compensated
very efficlently.

TDA

DC

&



SIEMENS -  TDA 4862

Description

The TDA 4862 is excellent convenient for designing a preconverter in ballasts and

switched mode power supplies with sinusoidal line current consump'uon and a power
factor approaching unity.

The TDA 4862 controls a boost convarter as an active harmonicsfilter in a discontinuous
mode (free oscillating triangufar shaped current mode).

The TDA 4862 comprises an internal start-up timer, a high gain voltage amplifier, an one

quadrant multiplier for approaching unity.power factor, a zero current detector, PWM and
logic cireuitry, and totem pole MOSFET gate driver.

Protective features are: input undervoltage lockout with hysteresis, Ve zener clamp,
cycle-by-cycle current limiting, output voltage limiting for fast and slow load changes up

to open circutt, and a sinking gate driver current activated whenever undervoltage mode
0CCUrs. '

The output voltage of this preconverter is regulated with high accuracy. Therefore the
device can be used for world-wide line.voltages without switches.

The TDA 4862 is the improved version of the TDA 4817 with a pmout equivalent to worid
standard.

TDA 4862 G ' TDA 4862
I
VSENSE i C S:DVQ(; VSBISE i . 8 ]VOC
Viour [ 2 7 [ GTORV -
Your |1 2 7 | amoRv
MULTIN [T 3 6 1 GND hour [ G ] amRy
Ispvse ] 4 5 [T DETN MuLTIN ] 8 6 ] on
EP0ITAB Ispse [ 4 5 [ ] DEN -
EP0I748

Figure1 Pin Configuration (top view)
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TDA 4862

Pin Definitions and Functions

Pin | Symbol

Function

T | Veense

Voltage Amplifier Inverting Input;

Vaense IS connacted via a resistive divider to the boost converter output
With a capacitor connacted o Vigyr It forms an integrator.

Voliage Amplifier Output; .
Viaour Is connected internally fo the first multiplier input. To prevent

overshoot the Input voltage will be clamped at 5 V. Input voliage less -

than 2.2 V s Inhibiting the gate driver. If the current flowing into this pin

is exceeding an intemal defined margin the multiplier output voltage is "

reduced to prevent the MOSFET from overvoltage damage. -

3 |MULTIN

Multiplier Input;

MULTIN is the second multiplier input and connected \na a resxsnve "

divider to the rectifier outpul voltage.

Current Sense M:nus,

Tgense is connected to & sense resistor controlling the MOSFET source
current. The Input is intemally clamped at - 0.3 V o prevent negative

input voltage interaction. An intemnal low pass filter suppresses voltage
spikes when tuming the MOSFET on.

5 |DETIN

Zero Current Detector Input;

DETIN is connected to an auxmarywmdlng monitoring the zerocrossing |

of the inductor current.

6 |GND

Ground; :
All voltages are measured with respect fo GND. V¢ should be
bypassed directly fo GND with a 0.1 iF or larger ceramic capacitor.

- 7 |GTORV

Gate Drive Output;
GTDRV is the output of a totem-pole c;rcum'y for direct driving &

MOSFET. A clamping network bypasses low state source current and

high state sink current.

Paositive Supply Voltage;

Ve should be connected to a stable source slightly above the Ve
turn-ON threshold for normal operation. A 100 nF or lager ceramic -
capacitor connected to V. absorbs supply current spikes required to
charge extemnal MOSFET gate capacitances.
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Functional Description

Introduction

Conventional electronic ballasts and switching power supplies are designed with a
bridge rectifier and bulk capacitor. Their disadvantage is that the circult draws power
from the line when the instantaneous AC voltage exceeds the capacitor's voltage. This
occurs near the line voltage peak and causes a high charge curfent spike with following
characteristics: the apparenit power is higher than the real power that means low power:
factor condition, the current spikes are non-sinusoidal with-a high content of harmonics
causing line noise, the rectified voltage depends on load condition and requires a large
bulk capacitor, special efforts in noise stippression are necessary.

With the TDA 4862 preconverter a sinusoidal current is achieved which varies in direct
instantaneous proportion to the input voltage half sine wave and means & power factor
near 1. This is due to the appearance of almost any complex load like a resistive one at
the ACline, The harmonic distortions are reduced and comply with the IECS55 standard.

| Operating Description

The TDA 4862 contains a wide bandwidth voltage amplifier used in a feedback loop, an
overvoltage regulator, an one quadrant multiplier with a wide linear operating range, a
current sense comparator, zero current detector, a PWM and logic circuitry, a totem-pole
MOSFET driver, an intemal trimmed voltage reference, a restart timer and an
undervoltage lockout circultry. These functional blocks are described below.

Voltage Amplifier

The voltage amplifier is intemally compensated and yields a gain bandwidth of 0.8 MHz
and a phase margin of 80 degrees. The non-inverting inputis biased at 2.5 V and is not
pinned out, The inverting input is sensing the output voltage via a resitive devider. The
voltage amplifier output Vaour and the inverting input Vgeyse @re connected in a simplest
way via an external capacitor. it forms an Integrator which monitors the average output
voltage over several line cycles. Typically the bandwidth is set below 20 Hz. In order to
keep the output voltage constant the voltage amplifier output is connecied fo the

multipiier input for regulation.
Overvoltage Regulator

Fast changes of the output voltage can't be regulated by the integrator formed with the
voltage amplifier This occurs during initial start-up, sudden load removal, or output

arcing and leads to a current peak at the voltage amplifier input while the voltage .

amplifier’s differential input voltages remains zero. The peak current is flowing through
the external capacitor into Vaour. Exceeding an intemal defined margin causes a
regulation circuitry to reduce the multiplier output voltage.
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SIEMENS | | TDA 4862

Functionai Description (cont'd)

Multiplier

A one quadrant multipfieris the crucial circuitry that regulates the gate driver with respect
of the DC output voltage and the AC haversine Input voltage of the preregulator. Both

inputs are designed for good finearity over a wide dynamic range, OV to 4.0V for the
MULTIN and 2.5V to 4.0 V for the Viour.

Current Sense Ccmparaitor and RS Latch

‘The multiplier output voltage is compared with the current sense voitage which
represents the current through the MOSFET. The current sense comparator in addition
with the logic ensures that only a single pulse appears at the drive output duting a
given cycle. The multiplier output and the current sense threshold are internally clamped
at 1.3 V. So the gate drive MOSFET is protected against critical operating, as they occur
during start up. To prevent the input from negative pulses a special protection circuitry
is implemented. Switch-on current peaks are reduced by an internal RC-Filter.

Zero Current Detector

The zero current detector senses the inductor current via an auxiliary winding and
ensures that the next on-time is initiated immediately when the inductor current has
reached zero. This diminishes the reverse recovery losses of the boost converter diode.
Output switch conduction s terminated when the voltage drop of the shunt resistor
reaches the threshold level of the multiplier output. So the boost current waveform has
a friangular shape and there are no deadtime gaps between the cycles. This leads to a
continuous AC line current limiting the peak current to twice of the average current.

To prevent false tripping the zero current detector is designed as a Schmitt frigger with
a hysteresis of 0.6V. An intemal 5V clamp protects the input from overvolitage

breakdown, & 0.6 V clamp prevenis subsirate Injection. An external resistor must be

used in series with the auxiliary winding tc limit the current through the clamps.

Timer
A restart timer function was added to the IC to eliminate the need for an oscillator when

used in stand-alone applications. The timer starts or restarts the TDA 4862 if the drive

output has been off for more than 15 ps after the inductor current reaches zero.
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Functional Description (contd)

‘Undervoltage Lockout

-An undervoltage lockout circuitry enables the output stage when V¢ reaches the upper
threshold V¢ and terminates the output stage when Vg is falling below the lower

 threshold V. In the standby mode the supply current Is typically 75 pA. An internal
clamp has been added from V. to ground to protect the IC from an overvoltage
condition. The external circuitry is created with a start-up resistor connected from Vi to
the input supply voltage and a storage capacitor from Vg to ground. Bootstrap power
supply is created with the previous mentioned auxiliary winding and a diode.

Output

The TDA 4862 totem pole output stage is MOSFET compatible. An internal protection
circuitry is activated when Ve is within the stand by mode and ensures that the MOSFET
is umed-OFF. The totem pole output has been optimized to minimize cross conduction
cumrent during high speed operation. The addition of two 4 Q resistors, one in series with
the source output transistor and one In series with the sink output transister, reduces the
cross conduction current.
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SIEMENS

Applications of the TDA 4862

. The folowing applications demonstrats the good performance of TDA 4862
controlfing a powsr factor preconverter, The design steps indicate the way to

calculate the components values. For example thers are three lamp ballast designs

and fwo designs for switched mode mods power supplies {(SMPS). Circutt diagrams

and measurement results under different operating conditions establish & good basis
for evalutton.

Beside efficiency, total harmonic distortion (THD) and superimposed output voltage
ripple {Vourac) there.is also a column called Iz This Is the surplus current of the
auxlliary power supply for the IC by'passed through a 15V zener dicde, A zeﬁer
current indicates sufficient power for the IC during the different operating conditions,
but it should be low enough to avold useless losses. There are operating conditions

when the zener current reaches zero. Then the actual supply voitage Vcc of the TDA
4862 Is figured.

Usually a single stage RFl-filter does not accomplish the RF standards. Therefore
multiple stage RFi-filters are designed into these applications as an example how to
supprass resonant oscillations of these filters.

A hléh efficiency Is the result of the discontinuous opsration mode avoiding reverse
recovery losses of the boost converter diode. A high power factor, low harmonles, a
wide input voltage range and a feedback controlled output voltage are the most
important featurss of & power factor preconverter. The TDA 4862 Includes the

conirol and monitoring functions.

PFCO4080
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SIEMENS
: Design steps for a power factor preconverter using TDA4862

Application 21-Ballast |1l-Ballast |SL-Ballast |SMPS

Input section o :

Nominal input voltage : VINNOM 120VAC |230VAC [277VAC  [90-270V

Minlmum input voltage VINMIN = VINNOM -20% 96V AC 184VAC |221VAC |90VAC

Maximum input voltage VINMAX = VINNOM +20% 144V AC |276VAC |332VAC [270VAC

Maximum peak input voltage VINPMAX = VINMAX ®+/2 204V 390V, 470V 382V
[Minimum peak input voltage VINPMIN = VINMIN @+/2 136V 260V 313V 127V

Estimated minimum efficiency n = 0,9

Qutput power Pour ‘ =T ePIN 75W 53w 110W 150W

Maximum peak input current ' IINPMAX = 20 POUT/(VINPMIN e 1)} | 1.225A 0.453A 0.781A 2.625A

Maximum HF peak current ILPMAXHF =2 ® [NPMAX 2.45A 0.906A 1.562A 5.25A

Maximum current sense threshold VISENSEM = 1.3V '

Shunt resistor Ri11 = VISENSEM/ ILPMAXHE __ |0.53Q 1.44Q 0.83Q 0.250

PFC24081.DOC
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Ci = PouT » VoUTMac / VOUTAG

SIEMENS- Design steps for a power factor preconverter using TDA4862
! Application 2L-Ballast |1L-Ballast |SL-Ballast |SMPS
Quiput sectlon
Nominal output voitage Vour {recommended minimum: VINPMAX + 50V) {280V DC  |410VDC  [480VDC {410V DC
| Reference voltage VRgF =25V
| Regulation current IRVAQUT = 25pA
{Overvoitage threshold
A{seolocted). . = 10% above Vour .
{Cumrent through'Rs IRy = lavacut e 100%/ 10% 250pA - |250pA 250pA 250pA
Output voltage divider Rs = VRer / Ins 10K 10K | 10K 10K
: Aa = Hs (Mour-VRer) / VREF 910K 630K 1810K 1630K
Outpul capacitor Ce
Capachance dependgnd on desired superimposed AC vollage VoUuTAG.
Measured AC Guiput voltage Vourkac at C6 = 1pF and Pour = 1W, 13Vpp 7.9V 6.4Vep  18Vep

PECI4062
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Absolute Maximum Ratings
Parameter Symbol Limit Values 'Unit |Notes

|min, max. |
Supply voltage at Ve Pn8|Vee |03 |- [V |- |
supply + Z-cument  VGND Pin8{l |0 {70 ImA |obsetve P,
Cuentinto GTORV Pin7 |y |~400 (500 |mA |observeP.,
Clamping currentinto GTDRV  Pin7 {lgoey [~ 1100 [mA  {Vamae> Ve
Clamping currentinto GTORV  Pin7 |fgm. =100 |- mA  |Verpry<=03V
Voltage at Ve Pn1|Vime 103 117 IV |-
Voltage at Vior Pn2{Vuyowr |03 16 |V |-
Voltage at MULTIN Pin3 Vi (=03 |17V |-
VORage at {SENSE Piﬂ4 ViSENSE “10 17 V &
Currentinto DETIN Pin5|henw |- 50 |mA |Vpeu>6V
Current into DETIN Pin5 g (=10 =  |mA Viem<09V
Junction temperature I, |40 ({180 [C |-
Storage temperature Ty |50 |10 |C |-
Thermal resistance system-al -
TDA 4862 : R |- (100 |KW |P-DiP-8-
TDA 4862 G R&SA G2 1 80 K.(W P‘DSO‘8'1
Operating Range
Parameter TSymhnl Limit Values {Unit |Notes

min. {max.

Supply voltage Vo WautV:© N 1
Z-current L 0 |80 [mA |observe Py
Junclion temperature I, |40 150 |°C |}~
Voltage at Iseyee Ve -5 1V |V |-

" Vgeon means Vg has been exceeded but the supply votlage s st above Visy The device has switched from
standby to active. For Vg and Vg values ses Electrical Characteristics . If 0V < Vee < Voo, the device
is n standby and output GTDRY ks active low, '



Electrical Characteristics
Unless otherwise stated, Voo = 12V, - 40°C< T;< 150 °C.
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Parameter Symbol | Limit Values Unit |Test Condition
min. |typ. max.

Qverall 3

Supply current, OFF TooL - 75 200 |pA |0V < Vo< Vigy

Supply current, ON Toen - 4 6 mA | Output low

Supply current, dynamic | fogoy |~ 4.2 8 ImA |foen=50kHz,

: ‘ : | Commy=10F

Veo lum-ON threshold | Vo | = 11 15 v |- B

Voo tum-OFF threshold | Vo, 180 185 - |V |-

Ve tum-ON/OFF Voor |18 |23 30 |V |-

hysteresis

Vee Clamp V; 15 17 19 IV {lgez=50mA

Voltage Amplifier _ ‘ o

Voltage feedback Ve 2465 |25 253 |V |T;=25°C,

threshold 5 PintfoPin2

Voltage feedback Vg 245 |- 255 |V [Pin1toPin2

threshold

Line regulation AV |- - 5 |mV |Ve=10Vio15V

Input bias current Tovsense {—1 - - |pA |-

Open loop voltage gain |-Gy - 80 - aB |-

Unity gain bancwidth) | By - 0.8 - |MHz!-

Phase margin® oy - 80 - |Degr|-

Inhibit threshold voltage | Vyaoun |— 2.2 - |V |-

Output current source | RApourn = -12 - |mA | Veaour=0V,
Visenge =2.3V

Qutput current sink | S 4 - ImA |Vyaor=4V,
Vesense = 2.8V

) Guaranteed by design, not 100 % tested In production.



Electrical Characteristics (cont'd)

Unless otherwise stated, Voo = 12 V,-40°C < T; < 150 °C,

162

Parameter

Symbol LimitValues  |Unit |Test Condition
min, - |typ.  |max.
Output voltage swing | Visours (38 143 150 |V |huowr=~02mA
high state - Visense = 2.3V
Output VO!tage SWing VVAQUTL s 0.9 - V IVAOUT = 0.5 A
10W State l VVSENSE = 2.8 V
Overvoltage Regulator
RGgU!&UOﬂ Curl'ent iHVAOUT 20 30 45 uA VVAOUT = VMULT]N
=4V,
| Vigense = 05V
Current Comparator
input bias current Lgene |-1 |- - A |-
!nput Oﬁset Voltage VISENSEO il 25 ke mV VMULTN -": 0 V,
) VVAOUT = 2.4 Vv
Max threshold voltage | Visensew {1.05 [1.25 15 |V |-
Delay to output! . |- 1250 |- ms |-
Detector
Upper threshold voltage | Voemw |~ 25 275 |V |-
{Voerw increasing)
Lower threshold voltage | Vo, |15 |18 - |V |-
{Voerw decreasing)
Hysteresis Voerny |- 0.6 - V|-
Input current ey -1 |- - {pA 11.5V< Ve
<275V
Input clamp voltage '
High state VDEWNHC 4 5 = V. IDETIN:' 5 mA
Low state VDETTNLC - 0.6 i v Igg'mﬁ-' -5mA

") Guaranteed by design, not 100 % tested in production,



Electrical Characteristics (cont'd |
Unless ofherwise stated, Voo = 12V, ~40 °C< T, < 150°C.
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Parameter Symbol |  LimitValues  |Unit [TestCondition
min. |typ. max. |-
Multiplier -
Input bias current e I ek B e = |pA |-
Dynarmic voltage range = 11 -
MULTIN Vi (0103 |0f04 1= IV [Wyor=2T75V
me VVAOUT VFB fo VFB to - v VMULT[N =10V
Vgt 1{V+15] |
Muttipler gain ¥ K 1045 |065 [0.85 |1V [Vigw=2V
Vuour=Veg +1V
Restart Timer _
Restart fime delay fory 7% 1190 400 |ps- |-
Gate Driver .
OUtpu’( VOltage low state VGTURVL 422 08 = Vv IGTDRV = 20 mA
1.8 V IGTDRV = 200 mA
Output voltage high Vorrm |~ 9.4 -V apry=-20mA
state : 8.7 Igrony=- 200 mA
Outputvoltage active | Verprw |~ 20 28 |V |lgom=50mA -
shut down : : Vg increasing:
0 < VCC < VOCH7
Vi decreasing:
0< Vcc < Vm ‘
Rise time 2 2 - 100 = |- |Copr=tnF
Falltime? s - 40 - |- |Comm=10F

" K = Vigense ! Vaaourw X (Viowr = Vee)
2) Guaranted by design, not 100% fested in production.
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Technlcal Description TDA 4862

The control method of the harmonic filter Is based on the physical relationship between
current and voltage at the boost converter choke. The translstor does not switch on until
the current In the boost converter diode tums zero. This creates triangular cirrents et a
high frequency in the choke, avolding high-loss reverse recovery currents of the diode. If
triangutar currents flow through the boost converter choke unlnterruptedly the mean input
current calculated over a high-frequency perlod Is exactly half as high as the peak value
of the high-frequency choks current, If the peek valuss of the choke current are on an
envelope which Is proportional to & sinusoidal low-frequency Input voltage, a sinusoidal
input current will be created after smoothing by means of an RFl suppression filfer. The
RF suppression filter is to be deslgned In a way that the valld limlts gt the inputs.are not
exceeded, Uslng this control method, the operating frequency of the: acﬁve harmonic filter
changes with the Input voltage and the load.

Characterls_ﬂcs

Power If-

An undervoltage lockout with a turn-on threshold of typically 11 V and a tum-off threshold
of typlcally 8.5 V is responsible to make the IC fully functional befors the driver output is
enabled. In the standby state prior to enabling the driver the IC consumes & current of
less than 0.2 mA. A startup timer generates set pulses for the turn-off fiip-flop if the driver
output takes up L-levels for longer than 150 ps. In order to guarantee-safe supply from a
current source the supply voltage pin 8 Is intemally limited to 17 V to ground. Thus, the IC
has all functions necessary for law-loss seff-start.

Dme&mm ’

The driver output has been deslgned 1o contral powsr MOSFETS with a current handling

capablity of + 500 mA. In order to avold reverse currenis the driver output is equipped
with clamping diodes connected to ground and supply voltage with & current handling

capabliity of 100 mA. In the standby state the driver ouput actively controls L-levels using

a residual voltage of 1.5 V and 5 mA dissipation current.

A

The control amplifier compares the divided output voltage at s Inverting nput with a
- highly aceurate reference voltage of 2.5 V, with a maximum deviation of less than +2 %
ovar the total temperature range {-40°C < 7] < 150°C), at iis non-Inverting input. For the
purpose of frequency response compensation a feedback network Is inserted between the
output (pin 2) and the Inverting input {pin-1) of the control amplifier. A feedback design
using only one capacitor as an {-controller causes gseillating franslent response, because
the boost converter, as a controllad cusrent source, with the storage capacitor at its output
delays the phase by almost 80° In no-load end in low-load opsration. There Is favorable
transient response if the_control amplifier Is designed as a PIT1 controller (see design
steps).

The output voltage of the control amplifler ranges from 09 V 10 4.3 V and can be loaded
with & current of 1 mA (source) and 2 mA (sink), respectively. The output voltage of the
control amplifier is monitored by a comparator. If the output voltage drops 0.3 V below the



reference lavel (2.5 V reference voltage) of the M2 multiplier input the driver cutput will be
blocked directly via the tum-off flip-flop. This measure guarantees the stability of the
output voltags in complate no-load oparation, without Interferences from offset voltages at
the multiplier output or at the comparator input.

The output DC voltage of the boost converter is superimposed by a double mains-
frequency AC voltage. The amplitude of the superimposed AC voitage depends on the
capacity of the storage capacitor and the load. This supérimposed AC voltage, via the
control amplifier, causas an undesired modulation of the line current drawn, Therefore a
bandwidth of the. control amplifier Is chosen which s conslderably lower than the double
mains-frequency. However, this causes the controller to react more slowly to sudden load
changes which results In temporary excess voltages and output voltage breakdowns. _

If at the boost converter output a higher voltage than the stabilized voltage Is generated
as a result of voltage translents or load rejection, a current flows from.the output voltage
divider to the operational amplifier output via the feedback network. This current Is
measured and in case a threshold of 30 pA Is exceeded the multipller output is controlled
{0 zero potential via a third Input. This measure causes the Input current to be continously
compensated back, thus avoiding uncontrolled osclllations of the line current drawn, as
they usually appear with digital measurss.

The switch-off level of the overvoltage control can be adjusted via the internal resistancs
of the output voltage divider. In the normal operation staie the voltage at the tap of the
divider 1s 2.5 V {= reference voltage). In case of higher than rated output voltage the
excess divider current flows from the tap to the operational amplifier output via the
feedback network. The overvoltage control Is also guaranteed in the operational phases
when the output voltage of the conirol amplifier reaches the upper fimit threshold,
because the dissipation current Is measured as well. As soon as the output voltage of the
cantrol amplifier tends towards the minimum level, the comparator fums off at a level of
2.2 V' to guarantes safe no-load oparation.

Multiplier :

The multiplier generates the tum-off threshold of the cument comparator giving
consldaration to the curve form of the feed voltage. In a typical application the rectified
‘and divided supply voltage Is applied at the input M1 (pln 3). The output voltage of the
controk -amplifier is .applled at-the Input M2 which, under constant load and ideal
conditions, appears as DC voltage without superimposed AC shares. At the oulput of the
multiplier a signal In the curve form of the ractified voltage corresponding to input M1 s
generated which can be modified In #s amplitude via the DC voltage at input M2.
Superimposad AC voltage shares at the input M2 gause an undesired modulation of the
line current drawn, unless they are part of dynamic conirol processes. The level control
range of the input M1 is 0 V to 4.0 V, the reference level belng 0 V. The level control
range of the input M2 Is 2.5 V{0 4.5 V, the reference levsl being 2.5 V. For muttiplication
a further, constant factor Cyy = 0.65 V1 - an Internal amplification factor of the multiptier -
Is effgctive, which has the dimension V- fo comply with the following equation. Inthis way
the output voltage of the multiplier Vey which comresponds to the tum-off threshold of the
current comparator can be calculated using the following formula:

Vam=0Cn (Vpinz - VRer) Vpina
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