ANE402

130W Ringing Choke Power Supply

using TDA4601

Prepared by
Francois Lhermite
Ind. Appli.Engineering

This application note describes a multiple output switch-
mode power-supply delivering a total output power of 130
Watts.

The architecture is based on the fly-back mode working in
a frae switching mode. Frequency range varies between 20
kHz at full load and 70 kHz in the stand-by condition (also
called sleep-mode). input power is from the mains {220V ac)
and is completely isolated from the output. Control and
regulation are achieved by the IC TDA4601.

The power-supply presents a linear foldback character-
istic and is short-circuit proof. An under-voltage inhibit
provides a protection against low mains level.

The complete system is an excellent compromise
between complexily, cost and performance.

PRELIMINARY
TV and computer monitor requirementsfor a power supply
are:

- Primary/Secondary isolation

- Wide mains voltage range including European 220V
mains.

- Output power S0W to 150W.

- 1% output voltage precision.

- Good efficiency 80%.

- Low volume,

- Low cost.

The self-oscillating fly-back convertar approach provides
isolation. See Fig. 1. Using a direct sawtooth modulation with
no dead time in the switching sequence, a wide mains
variation can be achieved.

The power swilch in a fly-back configuration has to with-
stand a voltage which is roughly twice as big as the rectified
mains line i.e. 650V. Because of ringing and safety margin,
designers generally consider 1200V BVCES as a minimum
requirement. In this range, the bipolar transistor is still the
solution.

The bipolar high voltage transistor implias a low switching
frequency due to rather high tSTORAGE and leaLL

In order to minimize the external component count the
simplest feedback method has been chosen. Thischoiceisa
compromise between set up simpiicity and good regulation
performance.

The application described inthis note is built aroundthe IC
TDA4601. The following aspects will be discussed:

Faed forward action,

Qutput regulation,

Seit IC powering after start-up,
Powaer transistor drive,

Qutput power limitation,

Fold back characteristic,
Start-up and stand-by mode.
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TDA4801 IC
This 1C is built in low voitage bipolar technology (20 V).,
it is supplied in two different packages:

¢ SIL 9 pins.
® DIL 18 Pins.

The internal architecture appears in Fig. 2.

THEORY OF OPERATION
The system works in a fly-back configuration on the verge
of continuous - discontinuous inductor current,
The switching period is divided into two different periods:

- g POwer switch is ON
= loeF Power switch is OFF

Assuming that the primary winding is a linear power
inductor, during the ON period the primary current is dictated
by the high voltage input source and by the magnetizing
inductance value.

The secondary windings are connected to the output
diodes so that no current can flow during the ON time.

When the power switch.turns OFF the amount of energy
stored in the magnetic core is directly related to the induc-
tance current peak value.

The currant interruption in the primary winding generates
a reversae voitage variation on the secondary side and thus an
energy transferinto the load is activated. During the OFF time
the current is dictated by the output voitage level and by the
secondary inductance valua.

AHer transfer completion, the secondary voltage collapses.
This voltage variation is fed by means of an auxiliary winding
to the TDAA601, thus reactivating a new ON period.

The SMPS is therefore working in a self-oscillating mode
in which the working frequency depends on input voitage and
output power jevel.

Output voltage regulation is achieved using again the
auxiliary winding which provides after rectification and
smoothing (Diode D3 and capacitor C3) a negative voitage
VR proportional to the output voltage value.

The accuracy of this technique is not great but is good
encugh to meet such an application requirement. input
regulation is acomplished by a “feed forward acticn’ through
the sawtooth generator.

VCC
[ Vcc > 7.5V
MONITORING . BASE
- CURRENT
212v | € - AMPLIF.
= wl=
X7 slz
= =13
0 . Zlx
Q |2
$ 12
BAND GAP - als
REFERENCE 233v | & OlF
42v I b 1]
| b | E |3
8 olz
2o w2
AAAA 4 =2 5
(<1 Y] Q=
-
vpin >.20mv me 5>25v 8
ERO SAWTOOTH
DETECT, GENERATOR
REF. QUTPUT SETPIN & CURRENT Y
BUFFER 21V SINK
] ] | %
20 mv z 2.5V
A1 A3 2 Py 55 Ts 1 A8l 19
Figure 2
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FEED FORWARD INPUT REGULATION

Sawtooth generator (Figure'3)
An RC network is provided on Pin 4 (C Ry). The sawtooth
siopa during toy is given by squation 1

When the voltage across CT reaches Vc the capacitor is
rapidly discharged and its voltage remainsat 2.1 V until a new
ON period occurs, So we can see that ‘ON ia directly related
1o VHV'

The advantage of this technique is a direct Vi sensing,
aliminating any reaction delay - t ia directly modulated by

i
Crxton = C1 * Vping Eq. 1  mainsline voitage variations. This is the feed forward action.
The sawtcoth generator appears as if it is the theoretical
where primary inductor current. Fig. 4 shows a comparison between
. Vhv Eq. 2 a real controlled current source architecture and the
'cT = TDA4601 approach.
Ry
Viv
therafore the sawtooth slope is
Ricr
Sawtooth Generator
Vc vpind
42V
m'c:..__..__.._.
1
¥
21V : —
1
L
L
1
1
i
L1
Tan al,n ~Ton max—
LVHV
Ry
S
: ERAOR AMPLIFIER
Pin3 MODULATOR

EXFE

Figure 3
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POWER SWITCH BASE DRIVE

The chosen power switch is the TO3P BUS08. The choice
has been dictated by several reasons:
- hign voltage technology required by the European mains
voltage 220 vac BVCEO(SUS) 700 V.
- low cost compared to Darlington or TMOS devices.
- BUS508 is also the switch for TV deflection.
This power supply was primarily developed only for TV
applications.

BUS08 main characteristics.

Vces 1550 v
i, continuous 8 Adc

Te 0.5 uSec @ | = 4.5A

HEE min 225@ 1, =45Aand Vo =5V

Madium switching characteristics and iow HFE imply
designating an optimised base drive in order to diminish
switching losses.

PROPORTIONAL BASE DRIVE
This is achieved by the TDA4601 output buffer.
The sawtooth waveform on Pin 4 is converted internally
into a sawtooth currert putse sourced from Pin 8.
This pulse is driven through capacitor C8 to BU508 base.
So choasing the right HTCT value produces a base currnt
proportional to collector current.

CALCULATION RTCT - SAWTOOTH WAVEFORM
The primary inductor current in the fiyback configurationis
given by Eq. 3.

Viv
loeak prim = XtoN
Lo

Eq 3

Where

- Vyyisthe rectified a.c. mains voitage

- L_ is the primary magnetizing inductance

- 'oN ?s max whgn Vi is r.nin gnd POUT max
- tON is chosen in the application at 20 usec
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Substituting £q. 2 in Eq. 1 and solving for AV

VHVmin

AVCimax) = RrCy % toN{max) Eq. 4
Vivimin)

Hence RT = x 'ON(max) Eq. 5
Cr X AVe(max)

Taking CT = 8.2 nF we can work oul.

230 .
x20x 10 =280KQ

Ry = s
82x10 x2

RT = 270 K will be chosen.

OUTPUT BUFFER
During the ON time Pin 8 output current is controlled by
means of a series resistor Rs connected between Pin 7 and
Pin B.
The ratio lgoy  gcToR / 'aAse =
by the value of Rs.
Ses Fig. 5.

onstant and is fixed

CHOOSING Rs FOR A GIVEN BASE CURRENT

The collector current reaches 3.4 A for maximum output
power. (See Chapter Transformer Design}.

Let us consider the BUS08 HFE of 3. Base current (i.e. Pin
8 current) is related to Vpin 4 voltage by the transconductance
agquation:

pind

Q.7 v
loing = x

Ry 2

-1 Eq.6

So the forced beta is I / lning =3

lin 8 = 'Cmax /3 A
=113 A
Choosing Rs = 0.68 (1 the base current will reach at the
end of TON max.

Q.7 4.2
Ipin8=~—-’x ———1]= 113 A
0.88 2

Thisturning ON currentisiB,. CapacitorCB8insertedinthe
base path gets charged up during 'B1' At the end of this ON
period, the energy stored in C8 is related to the voltage
appearing on C8.

TURNING OFF ENERGY CALCULATION
‘ Substituting Vpin 4 Eq. 1 into Eq. 6 and solving tor 'plnB
gives:

| Q.35 VHV tON 0.7 Ea 7
. = - —— qQ.
ping
Rg Ry Cr Rs
Voltage across C8 can be expressed as:
'os
des = ——X d'ON
c8
Hence
_ 0.35 VHV'ON 07
Neg = i
RsR1Cy Rg
AMlar integration over time we get:
0.36 Vy
2.CB.RS.HT.CT
Taking oy = 20 usec and C8 = 100 uF
0.35x 300 V
Veg = x(20 psec)
2 x 100 uF x 0.68 x 270 Kl x 8 nF
VCB = 014V

The available energy stored during tON incapacitorC8 is:

WCB =% C8 x Vzca
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POWER SWITCH TURNING OFF

When the OFF decision is taken Pin 8 is turned OFF
abruptly stopping 15,4 Simultaneously Pin 7 turns into a low
impaedance state. 'Phis causes a negative potential on the
base of BUS08, creating a negative current lg,. This current
is not controlled and its value depends on the OFF loop
impedance.

NOTE:
in the final application a small value inductance L has been
insarted in this loop.

Its effact is 10 build a delay on lg, in order to synchronise
| and g, and optimize the BUS08 turning OFF sequence.
Typical vaiue for L i3 4.7 uH. Figure 6 shows IB1 and lBZ on
the upper trace.

2 100 uF x (0.14 vF
= 1PJ

WorF

A 10 uF would have exhibited
Av= 14V

Giving WOFF i Y2 10 uF x {1.4 v)?
Wopp = 104

Capacitor quality will also impact impedance OFF locp
quality. So choosing capacitor C8 is dictated by the required
power switch performance.

OPERATING FREQUENCY

The basic equations tor the ringing choke architecture are as
follows:

¢ Primary inductor current

Vv
'prim = —L"— X tON Eq. 9
p
Whaen turning OFF the stored energy is
- 2
WON = V’Lpl peak max Eq. 10
@ Secondary inductor current is
. Vour
lsecond = "peak max ” X toFF Eq. 11
second
where ¥ ook max ~ Niprim peak max Eq. 12
Nsecond
withN = ——
Nprimary

It can also be written so that the output voltage appearson
the primary side with a factor N.

N

torr = X Lyrim * ! peak max
Vout

Ib - .5A/div
Ic - 2A/div
Vce - 200V/div

Figure &
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S0 we can see from Fig. 7 that:

'ON slope depends on VHV and 'pon\l?_'
ouT

'OFF slope is constant and equal to
I‘prlm

VOUT is tha output voltage seen from the primary side

'min will be mat when 'peak is max and V min.

If we take into accoumt t... and Yalr tha operating
fraquency can be written as follows:

| Lylpeak Lo oeak X N
—-= + *Yise * tan
b Yy Vour

Eq. 13

Refer now to Figure 9.

*tigq I8 dictated by the collector load at typ and by the
transistor switching OFF characteristic. The collecior load is
mainly given by the ringing circuit Lleakage and Cp +
transtormer stray capacitance Cs.

*tfall is aiso dictated by the collector load and transistor
switching OFF time. At that time, the energy has just reached
the zero level and the induced voltage collapses with a shape
given mainly by the ringing circuit Lpand Cp + Cs.These two
phenomena are shown in Figure 10.

To visualize this, the board was put in open foop con-
figuration and a single shot was correctly applied to Pin 2. An
auxiliary externai Vg voltage was applied tocontrol ton:

See Fig. 8 and Fig. 9.

We can express the VCE tall time as being the half

discharge ringing wave.

Hali"—' Ya (2m Lgx Ep) Eq. 14
=2/ 13x10°x22x10% = 53 usec
Primary Current o
L | 'dicdes
Ipolk max

NOTE:

@ Itistobe noticed that VCE during tOFF" thesumolVy,, +
v uT- Collector voltage during toep is approximately
rw?co tha input source voitage VHv.?hla constraintimplies
using a high voltage power switch.

@ The use of C_ is to diminish dV/dt appearing between
collector and emitter. Its value depends on the trans-
formar and transistor characteriatics:

- leakage inductance
- ts and ty.

CHOOSING C

At zero crossing (see Fig. 9) BU508 collector voltage is
equal to' Vi Turning ON would lead to transistor
destruction, sc a delay RBC7 has been introduced between
the auxiliary winding WAUX and Pin 2 - hence diminishing the
voltage VCE at turning ON.

So Cp is a compromise between acceptable dv/dt on the
collector and the discharge peak current at turning on.

Fig. 11 and 12 show the switching characteristics with two
ditferant snubber capacitor values 860 pf and 2200 pf.

Secondary Current Sum

Slope is constant

Your _._ Vour

Lsec. "'Dr'm

Figure 7
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Single shot configuration

v -t5V

pin @
VR =--20V

TRANSFORMER DESIGN

System Specifications

P = 130W
QuTt
Vy =120 V/.78A
Vo= 18V/2A

Switching frequency: 20 kHz min

Input source mainsg line 245 v ac max
) 185 v ac min

Input-cutput isolation to the Standard VDE 883
After rectifying and smoothing we get

Vivmin = 230V
VHVmax = 375 v

Lp and Ipeak Calculation

Pin 2 - 0.5V/div
Pin 4 - 5V/div
- 1A/div
Vg - 50V/div
Figure 10
P 130
ouTt
Piﬂ - = - = 1§2.5 Watis
n 08

Corresponding energy per switching cycle is

W= P, xT= 1625 x 50 psec

=8.125 mJ

n

Eqg. 15

Eq. 16

This energy has to be stored during the ON time.

The switching sequence is depicted on Figure 9.

'ON primary loading energy

toFF energy is dumped to the load
t5)) can be considered as dead time
Timing assumption

Duty cycie max for minimum mains: § = 0.5

T—tfa"_ 50 psec — 5 usec

Se toNmax =
2

Assuming an 80% efficiency, the input power becomes
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= 20 psec

Eq. 17




G,,= 2200 pt

0.2A/div

— 100V/div

Figure 11

cp = 660 pf

Figure 12

BUSO8 LOAD LINE
240 ~ ac/50 W
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Substituting Eq. 9 into Eq. 10 and solving for Lp

Vi % ton)
Lp= ———mmm Eq. 18

2WoN
(230 x 20 x 10°y2

Lp = =13 mH

2 x8.125x 107

Using equation 9 with max, duty cycle and minimum ac
main

230 x20 x 107

1 =35A

peakmax 3
13x10

From the manufacturer's catalog* tha core that meets the
output power requirements is the GER 41 x 21 x 20 in B50
material.

Having chosen the core size and the material, the minimum
primary turns number can be determined from

Lp x15eak max
Np = __Pe—__ no’)

Ae Smax

Eq. 19

where Np: primary turns
Lp: primary inductance (H)
Ae: effactive core area (cm?)
Bmax: saturation flux density (Gauss)

Hence

13mHx35A

Np —_—
233 cm? x 3200 G

61 turns

Since 5 A/mm? (3225A/in?) is chosen to be the maximum
wire current density d for this design the primary winding
requires a wire whose size is:

1 xfmax  35Ax 05

pask max

'grimnry ge = =
2 2

=08754A

Q.875
Selsction: =.175 mm’ Wire size: 2/ - L =048 mm
5

This size from the magnet wire specifications correspond
to No. 26 AWG, In order to get 2 complete layers of 30 turns
each, No. 21 AWG was chosen.

Since the core size has to be chosen as small as possible,
the core must be gapped to a length Ig given by:

8
(0.47 Lp | ppak max) 10
ig= €q. 20
Aeg B!max

*L.CC Ferrites Doux “Ferrinox *"

{0.47 x 1.3 mH x 3.5A% x 10"
= =810%
2.33 x 3200

0.8 mm

Secondary number of turns if bound to the primary number
of turns by Eq.

Npx NOUT + VD) (1 — & max}
Ng = £q. 21
Vi min x & max

it can be assumed that Vpislowcomparedto 120 V. Sa for
120 V output voltage, we get;

61 x 120 (1 ~ Q.5)

Ni20 =

230 x 05

N120 = 32 turns

A single-stranded wire can be used.
The size is given by:

] 0.78A
10av =0.156 mm?
d S5A/mm?

Section: D120V = Q.44 mm

Which corresponds to wire gauge No. 26 AWG. Again to
get one complete layer No. 21 AWG was also chosen.

in the same way the 18 volis secondary winding can be
caiculated:

61 (18 +0.7) (1 - 0.5)
Nig= = 4986
230 x0.5)

N18 = 5turns

in order to improve coupling factor each of the 5 turns
should be built with two-strands wire.

So maximum current density in each wire is chosen
current density of SA/mm? divided by two.

Average currentin winding 18 Vis: 2 A in each wire 1 A will
flow.

Winding 18 V wire size is:

|18 ac 1A
= —— = 0.2 mm’ D1BV = 0.50 mm
d SA/mm?

So chosen wire gauge No. 21 AWG will be sufficient to
withstand the current in the 18 V winding.
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Using the same method the suxillary winding can be
calcuiated.

in the appiication Vg was chosen to be —20 V when
working in normal regulation mode.

So we can write:

61(20 + 08) (1 ~0.5)

Naux = = 546
230x05

NAUX = 6turns

No power is required from this winding, thus any wire
gauge number will fit. The same wira gauge as primary
winding was chosen i.e. No. 21 AWG.

Calculating the self supply winding requires a different
approach because this winding delivers energy during the
ON time. The following equation is used:

N

primary Vhy min

Eq. 22
Nself sup vpin a

Solving tor V5, g = 15 Vyiekis

15
N = g1 x —= 397
self su
P 230
Nse!i sup = 4 1{ufns

Wire size has been chosen to be No. 21 AWG.
To verify the number of turns tor the bobbin, the following
equation is used:

Agy— +— +—— +— +— Eq. 23

with T21 being the number of turns per square inchfor No.
21 AWG.

61 +4+6+32+5
Ag > = 0.106 inch?
1014
From the core catalog Ag = T5¢cm?

1.75 cm?

= 0.27 » 0.106 inch’
2.54%

in order to meet Standard VOE 883 a shield must be
added. A 4 mm space between bobbin and wire has alsotobe
allowed.

So the calculated fit which seems too large for the design
is in fact properly specified.

The complete transformer specification is represented in
Tabie 1.
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TABLE 1

Transtormer Spacification

Core E Shape GER 42 x 27 x 20
from L.C.C. Thomson
Bobbin CAR 4420A
Alr Gap: 0.8 mm

Primary Wp g1 turns # 21 AWG ¢ 0.75 mm
Shield Copper band 0.1 mm width

Selt Supply W, & turns # 21 AWG ¢ 0.75 mm
Auxiliary w-ux 6 turns # 21 AWG ¢ 0.75 mm
Output 120V | W, 5, 32 turns # 21 AWG ¢ 0.75 mm
Output 18V WIB 5 turns # 21 AWG ¢ 0.75 mm
Shield Copper band 0.1 mm width

Insulation between evary layer 0.1 mm Mylar

Core Specification

Material Ferrinox B50
AI {mH) 6500
pAv 2000
Bax @ 100°C {Gauss} >3200
A, {cm™ 233
Acg tcm?) W75
Im em) 10
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START UP SEQUENCE

The Pin 9 of TDA4601 is fed by two different aourcas,
See Fig. 13

The first one is produced by the mains line through one
diode 1N4Q07 and one 10K/3W resistor. Smoothing is
achieved by a 100 uxF electrolytic capacitor.

The secand one comaes from an extra winding W,ls which
will deliver energy when the SMPS has started up.

vncpk
! ’ Eq. 24
STUP ~ » x RSTUP
The current equation on Pin 9 gives:
Cg xVgrup
= lco " Istup 'gsTuP Eq 25
Tstue

Substituting Eq. 24 into Eq. 25 and soiving for RSTUP

The start- t deli d to Pin 9 can be writt .
e.s art-up current delivere: written as VRMS 3 1
follows: A
STUP = X Eq. 26
o " C9x VSTUP
Vav = lgtartup * RsTup! * VasTup Eq. 24 + lgsTup
TsTup
_ vacpk Solvi _ !
Vay = IvingforV . ins =220vac  C9=100u4F
x TSTUP =0.15 sec.
The start-up threshold voltage is 12.5 V. 2202 ]
The voltaga/current characteristic at Pin 9 is: HSTUP = X 106 KN
n 100 x 10° x 125
Vg= 2V~ lg= 05mA +tx10°
V9= 5V — lg= 1.5 mA 015
v9= 10V~ lg = 24 mA
o ) Used value RSTART uUp= 10 K}
A rough approximation of 19 before start-up gives 1 mA.
Powaer dissipated in Rstup i8:
Vav
PsTup =
Rstup
(100 vy?
= = 1 Watt
10 K}
IsTup
ﬂ VYW 1 iy} 4@ SELF SUPPLY
I Rsrup 9 stup
TOA
220V ac
v 4601
average N
Figure 13




@ Ragulation V3 = (VA - VR) x

VREF

220

® Overioad V3 > 233V

|pin 3=

V3 - \ll'.:'e

R

m

Regulstion and Overioad Thru VPIN D

PIN3

A2

R1 + R2

+ VFI < 2.33 volts

Eq. 27

E/A REGULATION MODE

TRANS. ON FOR mea >233V

FOLDBACK MODE

TDA4G0Y

Figure 14

Summing the currents at Pin 3, we can show that:

Veer YR Vbe
v, = RURUR, x | ——+—+— £q.28

R1 A2 R,

Vpin 3"

with R = 6000
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g O.5A/div

Voin3 1v/div
Vpin 9 SV/div
v, 2V/div
W 4 t2 iy
Flgure 15
’B O.5A/div

vpin 3 20 mV/div

200 mv/ di‘.,VF'

Figure 16
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Refar to Figure 15.

tO - MAINS VOLTAGE IS APPLIED
V8 (VPINS) increases siowly according to the time constant
of equation 25.

t1 - V9 REACHES 4 ¥V
e A 2\Ibe internal voltage referance is established.

@ Capacitor C7 begins chargingup to 2 vb.. This capacitor
pre-charge will prepare the first BUS08 switching ON.

® The band-gap reference is anabled.

12 - VO REACHES 125V

® Theintarnal Vgee of 4.2 is distributed to every functional
block. The IC is ready to start.

® Veaturn = 0V as long as no pulse is delivared to the power
switch.

[ ] Vpin 3 isv3=0V.

@ Due to capacitor Cy, the A voitage V, (see Fig. 14)
increases exponentially at a rate depending on RT ACT A

@ The voltage appearing on Pin 3 is a proportion of V A

# As long as V3 is ess than 2,12 V, (see Fig. 17) no pulse
appears on Pin 4,

t3 - V3 REACHES 2.12V

® The first pulse appears on Pin 4, The output stage converts
this triangular voitage puise into a proportional current
pulse through the base emitter junction of the BU508.
The corresponding energy is stored in W_ and finally
dumped to all secondary windings and also to the auxiliary
feedback winding.

& During the ON time, winding wsa working in the forward
mode begins detivering energy to capacitor C9 via D9.

® Return voltage beginsincreasing.Vpisa negative voitage
relative to ground.

Now V, is ramping up and
VR is ramping down,
Fig. 16 magnifies this soft-start sequence.

The ringing appearing in this sequence is directly related to:

® Vp path time constant
® Secondary power level
o Coupling between waux and sach secondary winding.

OVERLOAD MODE
Maximum power delivered by this SMPS is obtained when
the sawtooth on Pin 4 reaches 4.2 V.
An internal clamping circuit prevents Vpin 4 from
exceeding Ve
& Atthat moment if the output power demand stillincreases,
the regulation process cannot react any more.and the
output voltage falls down.
This decay is proportionally reflected to Vg,
@ V3 increases.
® When V3 reaches 2.33 V, Pin 3 becomes tha low resistance
input of the overload circuitry. (See Figure 14).
® V3 becomes less than 2,12 V and thus disabling the E/A.

The overioad sawtooth characteristic is linear. Sawtooth
size is now specified by current la flowing Into Pin 3

through the external resistor divider.
Reagistor R1 and R2 therefore have two roles:

1} Reguiation Mode
Ratio R1/R2 sets the SMPS steady state.
2} Overioad mode
A1 and R2 according to equation 28 set Pin 3 current
leve! as & function of V.

Thase two roles are depicted on Fig. 17 {Pin 3 characteristic).
The overicad mode exhibits a linear loldback characteristic.

Fig. 19.

OVERLOAD MODE LIMIT

The limit is reached when Vg exhibits a tovel which pulls
down V3 10 2.12 V. Using equations 27 and 28 and replacing
V3by 212V, we get:

VR =-16v
iy =24 mA

This can be seen on Figure 18 in which there is no capacitor
CT. As long as Vg does not reach -16 V, the base current
remains at low level dictated by equation 28 and CFB is
charged slowly.

STANDY-BY MODE

When the TV set is switched OFF by remote control, the
power supply is still running in order to be ready to restart
when recaiving the remote control order “ON".

During this stand-by mode, the SMPS has to consume a
power as low as possible. Figure 20 shows this mode.

Pin 4 delivers very small sawtooth pulses.

The pawer transistor leaves the saturation mode and
works in the linear mode, i.e. current and voltage appear
simultaneously, heating up the transistor.

in order to minimize this power loss the modulator has to
be very sensitive even at low levels.

The roie of the ceramic capacitor between pin 2 and pin 3
is to disturb lor a very short time the steady-state equilibrium
thus eliminating any hazardous modulator decision and
slightly improving the overaH stability.

With oniy 3 Watts on the output, switching frequency is
fulty determined by the natural time constanis of the external
components. The SMPS is more like a free oscillator than a
real switchmoda.
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Figure 20
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CONCLUSION

The described power supply was primarily designed for TV
set application. Any other application could be realized using
tha TDA4801.

The feedback loop can be improved using an opto coupler
working simultaneously with an auxiliary winding. In this
improved configuration the output voltage precision be-
comes dependant on the feedback lcop only.
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