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In a known switched-mode power supply unit, a control 
voltage is obtained from the pulse voltage at the trans­
former, or from the operating voltage generated on the 
secondary side. This control voltage controls a control 
circuit which is provided on the primary side for the 
switching transistor, in order to bring about pulse 
width modulation in a manner such that the pulses which 
turn on the switching transistor are modulated, and the 
operating voltages generated on the secondary side are 

10 stabilized. 
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The known art also includes obtaining a control voltage 
on the secondary side, from an operating voltage, 
conversion of this control voltage to a pulse voltage 
which is amplitude-modulated by said control voltage, 
transmission to the primary side via a transformer, 
reconversion there to a control voltage by means of 
a rectifier, and the subsequent supply of said control 
voltage to the control terminal of the control circuit. 

If a control circuit of the abovementioned type fails, 
e.g. as a result of a conductor break or a faulty com­
ponent, there is a risk that the switching transistor 
provided on the primary side will be turned on for too 

25 long, and overvoltages will occur on the secondary side. 

The object underlying the invention is to produce a 
simple solution to the·problem of providing a switched­
mode power supply unit of the last-described type with 
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reliable protection in the event of failure of the 
control arrangements deriving from the secondary side. 
This object is achieved by means of the invention 
described in Claim 1. Advantageous embodiments of 

5 the invention are described in the sub-claims. 

10 

With the solution according to the invention, failure 
of the control voltage that acts on the primary side 
at the control terminal of the control circuit is thus 
accompanied by a forced switchover to a second control 
voltage, which is obtained in a separate, primary-side 
circuit. This primary-side control circuit is designed 
in such a manner that it adjusts the operating voltages 
generated on the secondary side to values which are 

15 reduced by up to 10%, i.e. to values lower than the 
rated value. Irrespective of the reason why the control 
voltage derived from the secondary side is absent at 
the control terminal of the control circuit., reliable 
protection is therefore achieved, in that if the 

20 secondary-side control arrangements fail, the control 
of the switching transistor will be taken over by the 
primary-side control arrangements, which are inactive 
during normal operation. 

25 The known art also includes a switched-mode power supply 
unit (EP-A-024661) in which a first reference voltage 
generator controls a control circuit for the actual con­
verter block. In addition to this, a protective circuit 
is provided, and this circuit includes a comparator 

30 which compares the stabilized output voltage of the 
converter with a voltage from a second reference voltage 
generator. 
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The known art also includes a control system 
(GB-A-2158613) with which an apparatus controlled 
by a main Gontrol circuit continues to receive a 
control signal even if an auxiliary circuit for 

5 the main control circuit fails. 
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Furthermore, the known art includes a switched-mode 
power supply unit (EP-A-203419) in which, i~ order to 
achieve overvoltage protection in the event of a fault, 
the regulated secondary circuit is regulated to an 
output voltage lower than the regulated output voltage 
in the normal operating condition. 

A switched-mode power supply unit is also disclosed in 
15 WO-A-86 02220, this power supply unit being intended for 

television apparatuses and having a· protective circuit 
to guard against overloading on the primary side, as 
well as secondary-side control and starting circuits 
with means of effecting final switching-off. The pro-
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25 

tective circuit, responding on the primary side when a 
fault occurs, gives rise to a negative voltage surge on 
the secondary side. This voltage surge is compared, in 
a comparator, with a secondary voltage that is generated 
independently of the switched-mode power supply unit, 
said comparator supplying a control voltage to which the 
secondary-side protective circuit responds, interrupting 
the activation of the switch in the power supply unit. 

The invention is explained by reference to the drawing, 
30 which represents an illustrative embodiment. 

The Figure shows a switched-mode power supply unit 
in simplified form, with the primary-side switching 
transistor Tl, the transformer 2, the operating winding 
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3, the control circuit 4, configured as an IC, and the 
driver 5 for the switchin9 transistor Tl. On the secon­
dary side of the transformer 2, the secondary winding 6 
and the two rectifier circuits 7, 8 generate two opera-

s ting voltages Ul, U2. A control voltage Url, which is 
proportional to Ul, is taken from the potentiometer 9 

and supplied to the base of the transistor 10. A 5.6V 
reference voltage, obtained by means of the resistor 11 
and the Zener diode 12, is supplied to the emitter of 

10 the transistor 10. Pulses from the winding 6 are 
supplied to the collector of the transistor 10 via 
the diode 13. This causes the transistor 10 to act 
as a modulator, supplying pulses, amplitude-modulated 
by Url, to the winding 14 of the transformer 15. These 

15 pulses, modulated by Url, are taken from the winding 16 
of the transformer 15 and are reconverted to the control 
voltage Url by means of the rectifier circuit 17. This 
control voltage reaches the terminal a of the control 
circuit 4, where it brings about modulation of the width 

20 of the pulses 18 which said control circuit 4 supplies 
to the transistor Tl. The width of the pulses 18, the 
turn-on time of Tl and, consequently, the amplitude of 
Ul, 02 are regulated in accordance with the magnitude of 
the control voltage Url at the potentiometer 9, so that 

25 the operating voltages Ul and U2 are stabilized. 

In addition, the primary side includes the control 
winding 19 which supplies the second control voltage 
Ur2 to the point c via the rectifier circuit 20, this 

30 second control voltage likewise being dependent on the 
amplitude of the pulse voltage at the transformer 2. 
Ur2 reaches the point a via the resistor 21 and the 
diode 22. Ur2 charges the capacitor in the positive 
direction. The transistor 24 is connected in parallel 
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with the capacitor 23 and the pulse voltage from the 
winding 16 .is applied to the base of said transistor 
via the resistor 25. The transistor 24 is thus turned 
on at regular intervals, recurring at the pulse fre­
quency o'1 the circuit, and causes the capacitor 23 to 
discharge. The circuit is designed in a manner such 
that during the charging of the capacitor 23, up to· 
the beginning of its discharge via the transistor 24, 
the voltage at the point d only reaches values at which 
the diode 22 remains non-conducting. As a result of 
this, the points d and a remain isolated from each 
other, so that the control voltage Ur2 has no influence 
on the point a and the control is effected only with 
Url. 

If a fault in the circuit causes the pulse voltage at 
the transformer 2 to fail, or to assume dangerously low 
values, and the control arrangements with Url cease to 
operate, or to operate perfectly, the transistor 24 is 

20 no longer turned on. The capacitor 23. is now positively 
charged by Ur2, to a level sufficient to cause the diode 

25 

22 to become conducting. The points d and a are now 
interconnected, so that the control voltage Ur2 becomes 
effective.at the point a, instead of the control voltage 
Url that has ceased to be available, and the control 
voltage Ur2 takes over the control in the manner that 
has been described. The entire circuit now operates in 
the so-called emergency mode, with the primary-side 
control circuit 19, 20, 21, 22, and ensures that the 

30 operating voltages Ul and U2 cannot assume values which 
exceed the allowable limits. Furthermore, the primary­
side control circuit is designed in a manner such that 
the operating voltages Ul and U2 are regulated to a 
reduced value, i.e. to a value below the rated value. 
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The reduced values of Ul and U2 are approximately 
o - 10% below the rated values when Url is effective, 
i.e. durin9 normal operation~ If the reduction is 
greater, there is a risk that the circuit will 

5 misbehave, remaining stably in the emergency operating 
mode with Ur2 and failing to revert automatically to 
normal operation with Url. The increased voltage at the 
point d can activate an indicator for this condition, 
e.g. switch on an LED as an indication that there is a 

10 fault and the entire switched-mode power supply unit has 
switched over to the primary-side control arrangements. 

Furthermore, switching over to the primary-side control 
arrangements can in principle be effected by means of 

15 a switch which is connected between the points c and a, 
which is kept closed by the control voltage Url, and 
which in the event of failure of this control voltage 
is opened automatically, switching Ur2 to the point a. 
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Patent Claims 

1. switched-mode power supply unit with a transformer 

(2), its secondary side generating a control voltage 
(Url) that is transmitted to the primary side, where 

in order to stabilize the operating voltages (Ul, U2) 
generated on the secondary side it is applied to a 

control terminal (a) of a control circuit (4) for 
the switching transistor (Tl), which is connected 

in series with the primary winding (3), characterized 
in that on the primary side, the transmission path of 

10 the control voltage (Url) is connected to the control 
input connection of a switching stage (22 - 24) which 
is connected between the control terminal (a) of the 
control circuit (4) and a terminal (c) carrying a 

second control voltage (Ur2), which is generated on 
15 the primary side, which in the event of failure of 

the first control voltage (Url) reaches the control 
terminal (a) of the control circuit (4) via the 
control-activated switching stage (22 - 24), and 
which regulates the operating voltages (Ul, U2) to 

20 reduced values. 

2. Power supply unit according to Claim 1, characterized 
in that the control voltage (Url) generated on the 

secondary side is converted to a pulse voltage in 
25 a modulator (10 - 12), and this pulse voltage is 

transmitted, via a supplementary transformer (15), 
to the primary side, where it is converted back by 
rectification (17). 
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3. Power supply unit according to Claim 2, characterized 
in that the pulse voltage to be modulated is derived 
from a secondary winding (6) of the switched-mode 
power supply unit transformer (2). 

4. Power supply unit according to Claim 1, characterized 
in that a circuit point (c, d) carrying the second 
control voltage is connected to the control terminal 
(a) via a diode (22) which is non-conducting during 

10 normal operation. 

5. Power supply unit according to Claims 2 and 4, 
characterized in that the circuit point (c, d) is 
connected to ground via the parallel connection of 

15 a capacitor (23) and a transistor (24), and the 
pulse voltage from the primary-side winding (16) 
of the supplementary transformer (15) is applied 
to the base of said transistor. 

20 6. Power supply unit according to Claim 1, characterized 
in that the reduced values are up to 10% lower than 
the rated values. 

25 

7. Power supply unit according to Claim 1, characterized 
in that an indicator (LED) is provided for the opera­
ting condition with the second control voltage (Ur2). 


