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osciliations of the transformer

P-DIP-8-1

-

Ordering Code
Q67000-A5066

TDA 4605-3

protection functions in free running flyback converters. Because of the fact that a wide load range

volitage. During the switch-on period of the transistor, energy is stored in the transformer. During the

such that the output voltage remains nearly independent of load variations. The reauired control

information is taken from the input voltage during the switch-on period and from a regulation winding
during the switch-off period. A new cycle will start if the transformer has transferred the stored

s

~
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©
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follows:

s as

a little bit higher or lower than the nominal value depending of the design of the transformer and the

Nominal operation

The output voltage is only dependent on the load.

Overload point

Maximal output power is available at this point of the output characteristic.

declines by secondary overioading.

Lo
N~
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Pin Definitions and Functions

Pin No. Function

1 information input Concerning Secondary Voitage. By comparing the
regulating voltage - obtained trom the regulating winding of the transformer - with
the internal reference voltage, the output impulse width on pin 5 is adjusted to the
load of the secondary side (normal, overload, short-circuit, no load).

2 Information Input Regarding the Primary Current. The prlmary current rise in
the primary winding is simulated at pin 2 as a voltage rise by means of external
RC-element. When a voltage level is reached thats derived from the regulati
vnltana at nin 1 the niritniit imnl illea at nin K ic tarminated The RC.alamant carvecs
VUIL(.AUU L rJIII 1 y Ui UULHUL IIIIPUI\JU [ =1Y rJIII Wi Ll IALVC U, T HIv T IWwW viviliviiiln vl Voo
to set the maximum power at the overioad point set.

3 input for Primary Voitage Monitoring: in the normai operation '3 is moving
between the thresholds an_l and Vm (an_l > Vn > V3L)

V3 < V3 : SMPS is SW|tched OFF (Ilne voltage too low).
Va > Va1 Compensation of the overload point regulation (controlled by pin 2)
starts at Vg : Vg = 1.7

A NRunrimal

=T Al VIV

5 Output: Push-pull output provides + 1 A for rapid charge and discharge of the
gate capacitance of the power MOS-transistor.

6 Suppiy Voitage Input: A stable internal reference voltage Vrgp is derived from
the supply voltage a!qn the switching thresholds Vga , Vs, V5 max 2nd Ve min for
the supply voitage detector. If Vg > Vgg then Vgeris squ'r‘led on and swiched off
when Vg < Vga . In dd|t|on the logic is only enable for Vg min < Vg < V5 max

7 Input for Soft-Start. Start-up will begin with short pulses by connecting a
capacitor from pin 7 to ground.

ol Innit far tha Necillatinn Faadhanls Aftar ctartinn nerillatinn avarv zarn

v IIIIJ“I. IV LIl WowIITWALIVII | veuUuNAWN: NiadLlvl \JLOI.ILIIIU Vovliiauviil, vvol (A B
transition of the feedback voitage (falling edge) t )

triggers an output nulse at pin 5. The tria gger thre

(et i - (P 1Y u-n.av (=14 R el B L)
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Armmlimatkiam Civarid
HPPIIUGIIUII Wil wuliltL
Tha annlinatinn Airanit ehAwe a flulhasle Aanvartar fAar vidan ranardare withh an Ardnr it nAwwrar ratina ~Af
111< G.lJlJIILlG.I.IUII CIIVUIL D1IVUVWO AQ TTYNAUN UUILIVTOI LTI TVl VIUCU ITUUIUTIO VWILLTL Al UUI.'JUI. PUVVGI rati IU I
70 W. The circuit is designed as a wide-range power supply for AC-line voltages of 180 to 264 V.
The AC-input voltage is rectified by the bridge rectifier GR1 and smoothed by C4 . The NTC limits

the rush-in current.

In the period before the switch-on threshold is reached the IC is suppled via resistor R 1 ; during the
start-up nhaqp it uses the energy stored in (’2, under q’rpadv state conditions the IC receives its

T s Y Al M4 T . [l

supply voitage from transformer winding n4 via diode D1. The switchi

e T4 M7 AN

transistor T1 is a BUZ 80.

system resonance frequency. The R oLy~ circuitry limits overshoo
gate of T1 against static charges.

During the conductive phase of the power transistor T1 the current rise in the primary winding

fl nnnﬁle e la] +hﬁ \AI fllr‘\ﬂ II‘\I"I II'\ anmna an f‘l +l'\ mal
UG'JGI 1GS ON the WINGH Iy imivusiaiivs ariu u i€ main

to create a model of the sawtooth shaped rise of
i i to nin 2 of the IC. The RC-time r\nnstap

pinZ of the | time con
t

Htana Tha nathwaAr tHinmnnf R ._(_iciicad
UG. 1 L

Ilu VI IV 4 L/b 19 UoTuU

resuiting control voitage

Sl PV 7 |
3'
o
o
)
Q
o
=
0
C
3
o
o}
=
e
0
)

The ratio of the voltage divider R 1¢/R 11 is fixing a voltage level threshold. Below this threshoid the
switching power supply shall stop operation because of the low mains voltage. The control voltage

PR, ~ : ~ PRI IR R Iy

present at pin 3 aiso determines the correction current for the foid-back point. This current added to
the current flowing through R 4 and represents an additional charge to Cy in order to reduce the turn-
A omblhana ~AF T4 Thic ic AAarma A atalhilioga Haa FAIA oAl mAint Aviam 1A Aar lhinkhar maima vAalfa~nAas
Ul PHAST UL 1 1. TTHO 19 UUTIT WU SLlAVILT UIT TVUIVU-VACLn PUITIL ©VETT UTIUTT THYTITT TTalllo vUIlayco
Damiilatinm ~Af Hhha cwritAalhad maaAada mAwiarar catnanliac via mim 1 Tha Aaarmdral valdasna ~AfF varimAdilms 2 Anivias
noyuialvull Ul UIT SWILLTITU=TTIUUT PUWTT SUPUPMIICS via MIT | HTIT CUTTIU UL vUILAyYT Ul wWITIJITTYy IL1 uuriny
the off period of T1 is rectified by D3, smoothed by Cg and stepped down at an adjustable ratio by
PR _. and - Tha (" nahainrle cilinnracecace naracitin nuarchnnte (tfranefAarmar nerillatinny Tha
l\b y l\b CALINA 21N / 11 1\8 \// [NA S LAV NAN \JUHHIU\J\JU\J Hul CUAJILIVW WUV Ul Il IVULD \LI CAL IV TN U\JUIII“LI\JII}. 11
peak voltage at pin 2, and thus the primary peak current, is adjusted by the IC so that the voltage
znnllpd across the control wlndlnn and hence the ot utput !Q!tages, are at the desired level

'E'D
o
o]
=
=
(o]
C

The capacitor Cg connected to pin 7 causes the power supply to be started with shorter pulses to
keep the operating frequency outside the audible range during start-up.

~

2
o

ad ko ¥~ 0 DacictAr Atiaad aac hlaadar »
cu i

On the secondary side, five output voltages are produced across winding rng to ny rectified by
D8 G.Ild DIIIUULhCU vy ng w L/13 I_ICDIDI.UIS 1\12 ,1\ 14 an IU 1\19 I.Ul\ 21 are us S

Fusable resistors R 15 to R g protect the rectifiers against short circuits in the output circuits, WhICh
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in the regulating and overload amplifier. The output of this stage is fed to the stop comparator. If

This additional current is virtuaily reducing the

which is controiled according the ievei at pin 7.

control voltage present at pin 1.

o™
<
0.

I'he output of this

externai RC-combination in conjunction with the primary current transducer.

e

3

Vo exceeds the output voitage of the reguiations ampiifier, the iogic is reset by the stop comparator

T7

=4

a4

Further inputs for the logic stage

s

and conseauently the output of pin 5 is switched to low potential.

e

supply voltage motor.

Pin 3

The down divided primary voltage applied there stabilizes the overload point. In addition the logic is

voltage monitor block.

Pind4

10
&
0.

power transistors.

Pin 6

From the supply voltage Vg are derived a stable internal references Vigr and the switching

n

~A 1/ )
M V6 mi

A
XG.II

1/

VoA V6E ) Ve ma

1) are derived from
t

1A 1/
10

v
1

aachA
SOV

preer)

< Vo< Va
o fomax-

F. If V6> Vyg, the VRer is switched on and switched off when

0
~

RE
rel

<
b

in maximal impulse duration. This function can be used to implement a soft start, when pin 7 is

o
~
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positive to negative z
oscnllahons occurring at the end of a

............ H -y -} -

internal circuit inhibits the zero detector

Start-Up Behaviour
The start-up behaviour of the application circuit per sheet 88 is represented an sheet 90 for a line
\/n!’ranp harplv above the lower ;mm:n’rahlp limit time o the fnllnwmn \/nl’ranpq built up:

corresponding to the half-wave charge current over R4

~ o~y

‘5 10 Vo max (typicaily 6.6 V)
to the value determined by the divider R 4o/R 41 .

|
< -
CSI\J os

The current drawn by the IC in this case is less than 1.6 mA.

l T/ e mla - [ PR | Ay PN U v £ i AN | R Vo BT Y PR gy | R - I RPN P b i e Tl o
1M ve ledblleb I.IIC UHIresrioiu vgge (uirie pUIIII. L1), Uie v swilLlies Orl Uie irneiridi reieierice voitldaye. 1r1ie
current draw max. rises to 12 mA. The primary current- voltage reproducer regulates V', downto Vog
and tha atartina imniillea rnanaratar nanaratac tha etartina imnn ana fram tima naint - A~ fo Tha
aliuvu uiIic oswal I.IIIU IllllJuIDG UGIIGIGLUI UGIIGIGLGD Ui ot I.IIIU II|J SO 1V LIC |JUIIII. 1 (A 2 L
feedback to pin 8 starts the next impulse and so on. All impulses including the starting impulse are
controlled in width by reaulatina voltane of nin 1 When switchina on this nonds to short-
rolled in width by regulating voltage of pin 1. When switching on this ponds to a short
e C starts up with "short-circuit impulses" to assume
denendlng on the regulating voltage feedback (the IC operates in the overload range). The IC
operates at the overioad point. Thereafter the peak values of V, decrease rapidly, as the starting
attempt is aborted (pin 5 is switched to low). As the IC remains switched on, Vg further decreases
$~ T/ Tl IMN cwiitalhac A T/ Annm riaa Aarmain (firmma maimt £ Y anAd A A ctark_ 11m attarm et lhamni;ma At
w V6 . LTIT 1w SWILlLl TS VI, V6 vall 11T ayalil (ullic puitit L4) aliu a ITVV olall-Up alucilipl vTyilio at
time point 74 . If the rectified alternating line voltage (primary voltage) collapses during load, V3 can
fall halnw I/.. as is happening at time noint 14 (switch-on attemnt when volt S low). T

primary voltage monitor then clamps V3t
up “ttemn’r hpmne. at time hnlniL r, .

(0]
(@]
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overload point of the power supply. As the
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he load 'ng impuises (V5 = H) become Snorter The frequency
increases up to the resonance frequency of the system. If the load is further reduced, the secondary
mAl T em e WA min T7 — T7 dlam lmmis s [P P | (2N

VTl oY Tt L Tlham I s b ~ b s
VUItdgCS d IU V6 IIIL;ICd.bC VVIICI] V6— V6 max I.IIC IUgILa Ib DIVOCRECU. 111 1w CU IVCIt§ tU Uulﬁt

| -
nign.

decreases to permissible values.
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Parameter Symbol Limit Values | Unit | Remarks
min. | max.
Voitages pin 1 Vs -03 |3 \%
pin 2 Vo -0.3 \
pin 3 Va -0.3 Vv
pin 5 Vs -03 |V \Y
pin 6 Ve -03 |20 V Supply voltage
pin 7 Vs -0.3 \Y
Currents pin 1 I 3 mA
pin 2 15 3 mA
pin 3 I3 3 mA
pin 4 Iy -1.5 A fp £ 50 ps; v £ 0.1%)
pin5 Ig -05 |15 A fip <50 us; v < 0.1
pin 6 Ig 0.5 A I, <50 us;v<0.1
nin 7 T_ e mA "
|JIII 1 17 J M
pin 8 Ig -5 3 mA
Junction temperature T; 125 °C
Storage temperature Tsiq - 40 125 °C
Operating Range
Supply voltage Vs 7.5 155 |V IC "on"
Ambient temperature Ty -20 |85 ‘C
Heat resistance
Junction to environment R, JE 100 KIW
Junction case R uc 70 K/IW | measured at pin 4
*) tp= pulse width
v= duty circle
Semiconductor Group 82



CSIEMENC TDA 4605-3

wILIVILIYY

Characteristics

Tpo=25°C; Vg=10V

Parameter Symboi Limit Vaiues Unit | Test Condition Test

. . Circuit

min. |iyp. max. s

Start-Up Hysteresis

Start-up current drain | Iggg 0.6 0.8 mA Ve = VeE 1

Switch-on voltage Vee 11 12 13 \Y 1

Switch-off voltage Vea 4.5 5 55 \% 1

Switch-on current lgeq 7 11 14 mA Ve = Veg 1

Switch-off current Igaq 5 10 13 mA Ve = Vea i

Voltage Clamp (V5 = 10V, IC switched off)

At pin 2 (Vg < Vgg) Vo max 5.6 6.6 8 v I, =1mA 1

Atpin3 (Vs<Veg) | Vamax 56 66 |8 Vv I3=1mA 1

Control Range

Control input voltage | V4R 390 400 410 mV 2

Voitage gain of the - Vg 30 43 60 dB Vp=d 2

control circuit in the (Voo — VarY I — dV,

control circuit in the (Vog— Vog) | —dV4

controi range f=1kHz

Primary Current Simulation Voltage

Basic value Vog 097 |100 [1.03 |V 2

Nuavianad Dancdaa and CQhark_Civanid Nnavakianm

WVl iIvau |1 lﬂllsc Al wIIVI VWil Ui VFCI “aLuivi

Peak value in the Vog 2.9 3.0 3.1 A Vi=Vig—10mV 2

range of secondary

overload

Peak value in the Vo 2.2 2.4 2.6 \% Vi=0V 2

range of secondary

short-circuit operation

Fold-Back Pcint Correction

Fnld_-hark nnint — I 200 5NN [o1a70)] A /o = A7 \/ 1

I Vi AV rJ\JIIlL ld IS NI I I 1 4 d S 1 v 1

correction current
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CSIEMENC TDA 4605-3
wILIVILIYY
Characteristics (cont’d)
Tpo=25°C; Vg=10V
Parameter Symbol Limit Values Unit | Test Condition Test
: : Circuit
min. |typ. max.

Generally Valid Data (Vg = 10 V)
Voltage of the Zero Transition Detector
Positive clamping Vap 0.7 075 082 |V Ig=1mA 2
voltage

laaative clamnina [/ s, —0Q25 | -0 2 —-—015 |V Jo=—=1 mA 2
Negative clamping Van 0.25 -0.2 0.15 |V Ig I mA 2
voitage
Threshoid vaiue Vas 40 50 76 mV 2
Suppression of fuL 3.0 3.5 3.8 us 2
transformer ringing
Input current —1Ig 0 4 uA Vg=0 2
Diteh_Diull Nt Qlana
1 M1 il WL “u \Jlﬂs\-
Saturation voltages
Pin 5 sourcing Vsato 1.5 2.0 \ Is=-0.1A 1

odwJ o/
Pin 5 sinking Vaary 1.0 1.2 \Y Is=+01A 1
Pin 5 sinking Vsatv 1.4 1.8 \% Ig=+05A 1
Ouinut Qlaw Rate
v“l'l“l Wit ¥¥ 1 1L
Risina edae + dV-/dr 70 /lus 2
Shiy My bl > ks Y YipS =
Falling edge + dVe/dr 100 V/us 2
b= b~ bo i

Reduction of Control Voltage
Current to reduce the | —I4 50 130 uA V=11V, V4=04V
control voltage

Semiconductor Group



Parameter

Limit Values

min.

typ.

max.

Unit

Test Condition

Test

Protection Circuit

Undervoltage
protection

for Vg : voltage at

V6 min

~l
Q

~l
N
(¢
~l
[$)]

Undervoitage
protection for Vg
voltage at
pin 5= Vg

o R
17 ~ 1/
1 V6 - V6 ma

=3

Ve
¥'6 max

x

o
o

—
)
—
)
)

N

|l lnAarvaltana
UITIUTI vuilayc

protection for |

voltaoge at
voirlage at

pin 4 = Vg min
if V3 < V3A

o

J>

(o]
0
($)]

mV

o
I
(@}
<

A
Over temperature at
Y Y =S PPN
tie ygiveri corip

e the IC
+,

~ _ Al
LI ¥ 5 WUV 5 min

My

—
[&)]
o

AN}

Voltage at pin 3 if one
of the protection
function was
triggered;

(V3 will be clampe

saemdil T/ - 17 AY 17
uriti vg = ¥ga) ¥ 3Sat

(@)
I
[
o0

PETr=Ta i Al i

m + A H ~
UITerIL uralrt uurirty
burst operation Ig

@

mA
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Start-Up Hysteresis
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Start-Up Current as a Function of the

Ambient Temperature

LIENNZ’&N

vvvvvv

1.0
mA
IGEQ
T 0.75
\\‘>
ns§ o~
Ve ‘\
0.25
0!\!‘ " ~nr ~n - On an
—42 U LD o V] /9 L1V
—

Semiconductor Group

(o]

N

Overload Point Correction as a Function of

the Voltage at Pin 3

750
LA

.........

VLU0

——

"—
—~——

N



35 I I | | 1 [ T T T T T T T T T T T =
141 InlNbrd b A \I'IIII‘III'\I'\\ I'\III" II'\‘
puL 77 \DUL 10 \DUL 94
. 30 \
K \ \
b VLI N
| 42 { \ \
| \ \ \
\ \ \
20 \
\ \ \
\ \ AN
‘iz \ \ \
12 \ \
A \ \
\ \ N
10 \ AN
\ N N
g \ N B
- N\ ] N~
N i T
‘\‘ ™~ —t—
0 =y
0 20 40 60 80 100 120 140 160 180 200 220 W 260
Nidrni14 DAawar
\lull.l\dl 1vweol

35 UED00503
W \
\
. 30
R \
A \ \
| oe \ \
| { \
! YA \
EEL BN
VIV TN
AN \
s WA \
\ \ \
SRR | | WL N (R O
B BUZ 77\ \BUZ 90| \|BUZ 94
10 - NG
\ \ AN
\ N N
5 \ N \\‘
\ N N
N\ SN D
A S T~ ]
0 -
0 20 40 60 80 100 120 140 180 180 200 220 W 260
Output Power ———==

Semiconductor Group 93



