
1    EP0211635B1  *                     2 Description
ing with at least two spaced apart connection points and at least one
secondary winding; This invention relates to switching power sup-     an
input circuit comprising positive and nega- plies.
tive input lines for applying a primary voltage to the Normally, a low
power supply is of less than 50   5   primary winding; mW, with split
voltage sources (positive voltages)     a transistor connected between a
first of the being accomplished by establishing a floating com-  primary
winding connection points and one of the mon (elevated) or by a low
efficiency switching    input lines; power supply. It is imperative,
however, that a       an oscillator having an output connected to the power
supply operating from a 4-20 mA current  10  transistor for chopping the
primary voltage supplied loop be highly efficient to maximise circuit func-
to the primary winding; and tions.
a full-wave rectifier connected across the sec- Two-wire analog
transmission systems are        ondary winding of the switching transformer
for known. Such systems include a transmitter which is  rectifying a c
voltage from the secondary winding connected to a power supply by two wires
which   15  into d c voltage; form a current loop. The transmitter
includes, as at   characterised in that: least one of its features, a
transducer which senses   the input circuit further includes a constant a
condition such as pressure or temperature. This  current source and a Zener
diode connected in ,ndition is known as a process variable (PV).     series
with the constant current source across the The power supply is connected
to the two   20  input lines to provide a constant voltage source for wires
to close the current loop. It is also known to  the primary winding;
provide a resistor in the current loop. The transmit-  a second of the at
least two connection points ter amplifies the signal from its transducer
and this  of the primary winding is connected to one side of amplified
signal is used to draw a certain current  the Zener diode; and from the
power supply which is proportional or  25     the transistor is a field
effect transistor having a otherwise related to the process variable. It is
source and a drain connected between the first of known to draw from a
minimum of 4 mA to a          the primary winding connection points and the
oth- maximum of 20 mA. The current between 4 and 20     er side of the
Zener diode, and the output of the mA passes through the resistor to
produce a volt-  oscillator is connected to the gate of the field effect
age drop across the resistor. This voltage drop can   30  transistor. be
measured to give a value for the process vari-      Preferably, the
switching power supply pro- able.
vides low power with high efficiency. The switching It is noted that the 4
mA minimum current is   transformer is a low loss switching transformer and
required to energise the circuitry of the transmitter.  the oscillator is a
low power oscillator having an Any excess current above this 4 mA level is
taken   35  output connected to the base of the field effect as a,value
which can be used to determine the      transistor. process variable.
The rectifier may be a full wave rectifier which It is known that such 4-20
mA two-wire sys-     has one pair of legs connected across the secon- ms
have an accuracy which is limited to around   dary winding and a second
pair of legs connected 0.1% at best. These systems are also essentially  40
to a filter circuit for further filtering voltage from the unidirectional
with the transmitter being essentially  secondary winding. uncontrolled and
transmitting continuously.            The power supply may comprise two
secon- A  switching  regulated  push-pull converter    dary windings and
two field effect transistors con- which provides a highly regulated output
voltage   nected at opposite ends of the primary winding, from a dc supply
is disclosed in US Patent No.  45  one of the secondary windings having an
inter- 4,322,817. The converter includes two power tran-  mediate terminal
connected to earth (ground) and sistor switches in push-pull configuration
that power  the other of the secondary windings having an multiple output
circuits via a transformer. The out-  intermediate terminal connected to
another one of put circuits include filtering and regulating means  the
plus and minus input lines for acting as a and an output transistor which
generates a direct  50  common floating reference. current output voltage.
A preferred form of switching power supply US Patent No. 4,502,104
discloses switching     embodying the present invention and described power
supply circuits in which field effect transis-  hereinbelow can be utilised
on a microcomputer tors (specifically MOSFETs) are used in order to   based
"smart" transmitter for 4-20 mA current take advantage of their low power
losses.     55  loops. The preferred power supply has improved According to
the invention there is provided a  efficiency over known power supplies for
4-20 mA switching power supply comprising:                 current loops.
The preferred power supply is a low a switching transformer having a
primary wind-  power, high efficiency switching power supply 2 



3                 EP 0 211 635 B1                    4 which is simple in
design, rugged in construction  field effect transistors (MOSFETs) 48 and
50 re- and economical to manufacture.                       spectively.
Drains 52 and 54 of the respective The invention will now be further
described, by  MOSFETs 48 and 50 are connected into the input way of
illustrative and non-limiting example, with  line 18. Gates 56 and 58 of
the respective MOS- reference to the accompanying drawing, the sole   5
FETs 48 and 50 are connected to the low power figure of which is a
schematic circuit diagram of a  oscillator 60. low power, high efficiency
switching power supply      A pair of secondary windings 62 and 64 are
embodying the invention.                            coupled to the primary
winding 41 through a core The sole figure of the drawing is a circuit
66 of the transformer 42. A pair of centre taps 68 diagram of a low power,
high efficiency switching   10  and 70 are connected to reference voltage
points power supply which has been found to have an       72,73 and
respectively chosen by the user. The efficiency of 87 to 92%. This results
in additional  ends of the second windings 62 and 64 are con- functions and
increased operating speed (response   nected to a pair of known Schottky
diode bridge time) for microprocessor based smart transmitters,  rectifier
circuits 74 and 76, respectively. A pair of (the transmitter is monitored
by a microprocessor  15  known resistor-capacitor (RC) filtering networks
106 while still on line), which are used with a 4-20 mA  and 108 are
connected to the rectifier circuits 74 current loop system.
and 76 by lines 78,80 and 82,84 respectively. A The illustrated power
supply includes an input  pair of resistors 86 and 88 form the
resistor-capaci- circuit assembly 10 which receives a primary volt-  tor
filtering networks 106 and 108 with capacitors age of between 12 and 42
volts d c. The input  20  90.92 and 94,96, respectively. The output circuit
14 circuit assembly 10 may be connected to a current   provides two pairs
of output lines 98,100 and loop of a known proportional 4-20 mA process
102,104 that are connected in parallel to their re- control system. The
function of the input circuit   spective filter circuits 106 and 108,
respectively. assembly 10 is to provide a constant current and       In
operation, the input lines 16 and 18 of the voltage to an isolating circuit
assembly 12.   25  input circuit 10 are connected to a process control The
isolating circuit assembly 12 receives the  loop which provides a 4-20 mA
signal proportional constant voltage and current signal from the input  to
a process variable. The input 4-20 mA current circuit assembly 10, and
electromagnetically cou-   creates a voltage across the resistor 20. Since
this pies this signal to an output circuit assembly 14.  current is
proportional to the process variable, the This provides electrical
isolation between the input  30  voltage created on the resistor 20 is also
propor- circuit assembly 10 and the output circuit assembly  tional to the
process variable and may be used to 14.
obtain a reading of the process variable. A known The output circuit
assembly 14 comprises two    driving circuit (not shown) such as a
microproces-  5v d c power outputs to establish an output      sor produces
a signal which drives the base 30 of signal that is filtered and isolated
from the input  35  the transistor 26. This allows current to flow from
circuit assembly 10.                                the emitter 24 to the
collector 28 of the transistor The input circuit assembly 10 receives the
12-  26. This driving signal is also proportional to the 42 volt d c signal
from the proportional 4-20 mA    process variable. As the base 30 of the
transistor process control loop on lines 16 and 18. A resistor  26 is being
driven by the driving circuit, a signal 20 is connected in parallel to the
line 16 and a   40  which is also proportional to the process variable
feedback line 22. An emitter 24 of a transistor 26 is  flows back through
the feedback line 22. connected in parallel to the feedback line 22 and in
The constant current source 32, which may be series with the resistor 20. A
collector 28 of the  a group of transistors and resistors that provide a
transistor 26 is connected in parallel to the line 18  current of constant
magnitude regardless of load in and to a base 30 of the same transistor 26.
The   45  a known manner, supplies the isolating circuit 12 base 30 is
connected to a driving circuit such as a  with non-varying current along
the lines 34 and 38. microprocessor (not shown). A constant current     The
Zener diode 36 regulates the voltage across source 32 is connected in
parallel to the resistor 20  the isolating circuit 12 and prevents any a c
power and the emitter 24 and in series with a Zener diode  from the circuit
12 from going back through the 36 along a line 34. The Zener diode 36 is
then   so  lines 38 and 34 into the line 18 and thence back connected in
parallel to the input line 18.         into the 4-20 mA current loop. The
isolation circuit 12 is connected to the        The isolating circuit 12
receives the constant input circuit assembly 10 along a line 38 which is
current from the constant current source 32 of the connected in parallel
from the line 34 to a centre  input circuit 10 along the lines 34 and 38 at
the tap 40 of a primary winding 41 of a low loss  55  centre tap 40 of the
switching transformer 42. The switching transformer 42. Opposite ends of
the      core 66 of the transformer 42 is preferably a 



primary winding 41 are connected to sources 44     toroidal coil to reduce
primary to secondary leak- and 46 of a pair of metal oxide semiconducting
age losses by improved winding distribution. The 3    5
EP0211635B1                       6 transformer 42 is specially designed in
that it op-    mary winding with at least two spaced apart [err] at low
flux densities (100-500 gauss or 1.0 -   connection points and at least one
secondary 5.0 x [err] Tesla) so as also to reduce core losses.    winding
(e.g. 64); The low power oscillator 60 alternately puts a         an input
circuit (10) comprising positive signal on the gates 56 and 58 of the
respective   5    and negative input lines (16, 18) for applying a MOSFETs
48 and 50. The signals turn on the gates       primary voltage to the
primary winding (41); 56 and 58 alternately, allowing current to flow al-
a transistor (e.g. 48) connected between a ternately from the centre tap
40, through the pri-     first of the primary winding connection points
mary coil 41, through the sources 44 and 46 to the     and one of the input
lines (16, 18); respective drains 52 and 54 of the respective   10
an oscillator (60) having an output con- MOSFETs 48 and 50. The low power
oscillator 60         nected to the transistor (e.g. 48) for chopping in
most previously designed power supplies of this     the primary voltage
supplied to the primary type would alternately drive a pair of ordinary
tran-  winding (41); and sistors instead of the MOSFETs 48 and 50. By
a full-wave rectifier (e.g. 76) connected utilising MOSFETs, which have low
power gate  15       across the secondary winding (e.g. 64) of the drive
characteristics and fast switching characteris-  switching transformer (42)
for rectifying a c tics, instead of ordinary transistors, switching
voltage from the secondary winding (e.g. 64) losses are greatly minimised.
The oscillator 60        into d c voltage; should have a frequency of 10
kHz or less to              characterised in that: further reduce overall
switching losses in the MOS-  20   the input circuit (10) further includes
a FETs, the transformers, etc.                           constant current
source (32) and a Zener diode The alternating current flowing through the
pri-   (36) connected in series with the constant cur- mary coil 41 steps
down to the two secondary           rent source (32) across the input lines
(16, 18) windings 62 and 64 of the transformer 42. Each of     to provide a
constant voltage source for the the secondary windings 62 and 64 has a
centre tap   25  primary winding (41); 68 and 70, respectively. The centre
taps 68,70 are         a second (40) of the at least two connec- common
points for the two [err] 5V supply outputs of      tion points of the
primary winding (41) is con- the output circuit 14.
nected to one side of the Zener diode (36); Either end of both the
secondary windings 62       and and 64 supply the input side of the known
bridge   30     the transistor (e.g. 48) is a field effect rectifier
circuits 74 and 76, respectively. Schottky   transistor having a source and
a drain con- diodes are used in the circuits 74 and 76 to           nected
between the first of the primary winding minimise switching losses. These
known bridge          connection points and the other side of the rectifier
circuits 74 and 76 change the a c voltages   Zener diode (36), and the
output of the oscilla- from the secondaries 62 and 64 to d c voltages in
35  tor (60) is connected to the gate of the field a known manner. The
outputs of these bridge cir-       effect transistor. cuits 74 and 76
supply unfiltered d c voltages to [err] output circuit 14.
2. A power supply according to claim 1, wherein The output circuit 14 has
the two known RC         the second connection point (40) of the pri-
filter networks 106 and 108 that filter the rough d c   40  mary winding
(41) is connected to a side of the voltages from the isolating circuit 12
into steady +   Zener diode (36) which is connected to the 5v d c sources.
The output lines 98 and 102 supply     constant current source (32). a
[err] signal 5v below the chosen reference points 72 and 73, respectively,
and the lines 100 and 104  3. A power supply according to claim 2, wherein
supply a d c signal 5v above the chosen reference   45  the rectifier (e.g.
76) has a first pair and a points 72 and 73, respectively.
second pair of legs, the first pair of legs being Thus it is seen that the
power supply de-           connected across the secondary winding (e.g.
scribed hereinbefore provides an output supply sig-    64) and a capacitive
filter circuit (e.g. 108) nal along the lines 98,100 and 102,104 that is a
low   being connected across the second pair of power and high efficiency
supply with an efficiency   50  legs. of 87 to 92%. This results in
increased response time for transmitters used in a 4-20 mA current    4. A
power supply according to claim 3, wherein loop.
the primary winding (41) includes a third con- 



nection point spaced apart from said first and Claims
55      second connection points with said second connection point (40)
situated between said 1. A switching power supply comprising:
first and third connection points, and in which a a switching transformer
(42) having a pri-      second field effect transistor (e.g. 50) having a 4
5                 EP 0 211 635 B1                      6 transformer 42 is
specially designed in that it op-      mary winding with at least two
spaced apart [err] at low flux densities (100-500 gauss or 1.0 -
connection points and at least one secondary 5.0 x [err] Tesla) so as also
to reduce core losses.      winding (e.g. 64); The low power oscillator 60
alternately puts a           an input circuit (10) comprising positive
signal on the gates 56 and 58 of the respective    5     and negative input
lines (16, 18) for applying a MOSFETs 48 and 50. The signals turn on the
gates         primary voltage to the primary winding (41); 56 and 58
alternately, allowing current to flow al-         a transistor (e.g. 48)
connected between a ternately from the centre tap 40, through the pri-
first of the primary winding connection points mary coil 41, through the
sources 44 and 46 to the       and one of the input lines (16, 18);
respective drains 52 and 54 of the respective   10          an oscillator
(60) having an output con- MOSFETs 48 and 50. The low power oscillator 60
nected to the transistor (e.g. 48) for chopping in most previously designed
power supplies of this      the primary voltage supplied to the primary
type would alternately drive a pair of ordinary tran-    winding (41); and
sistors instead of the MOSFETs 48 and 50. By                a full-wave
rectifier (e.g. 76) connected utilising MOSFETs,  which have low power gate
15        across the secondary winding (e.g. 64) of the drive
characteristics and fast switching characteris-   switching transformer
(42) for rectifying a c tics, instead  of ordinary transistors, switching
voltage from the  secondary winding (e.g. 64) losses are greatly minimised.
The oscillator 60         into d c voltage; ould have a frequency of 10 kHz
or less to               characterised in that: urther reduce overall
switching losses in the MOS-   20    the input circuit (10) further
includes a FETs, the transformers, etc.
constant current source (32) and a Zener diode The alternating current
flowing through the pri-     (36) connected in series with the constant
cur- mary coil 41 steps down to the two secondary            rent source
(32) across the input lines (16, 18) windings 62 and 64 of the transformer
42. Each of        to provide a constant voltage source for the the
secondary windings 62 and 64 has a centre tap   25   primary winding (41);
68 and 70, respectively. The centre taps 68,70 are          a second (40)
of the at least two connec- common points for the two  5V supply outputs of
tion points of the primary winding (41) is con- the output circuit 14.
nected to one side of the Zener diode (36); Either end of both the
secondary windings 62         and and 64 supply the input side of the known
bridge   30       the transistor (e.g. 48) is a field effect rectifier
circuits 74 and 76, respectively. Schottky    transistor having a source
and a drain con- diodes are used in the circuits 74 and 76 to
nected between the first of the primary winding minimise switching losses.
These known bridge            connection points and the other side of the
rectifier circuits 74 and 76 change the a c voltages     Zener diode (36),
and the output of the oscilla- from the secondaries 62 and 64 to d c
voltages in  35    tor (60) is connected to the gate of the field a known
manner. The outputs of these bridge cir-         effect transistor. cuits
74 and 76 supply unfiltered d c voltages to [err] output circuit 14.
2. A power supply according to claim 1, wherein The output circuit 14 has
the two known RC           the second connection point (40) of the pri-
filter networks 106 and 108 that filter the rough d c   40  mary winding
(41) is connected to a side of the voltages from the isolating circuit 12
into steady [err]     Zener diode (36) which is connected to the 5v d c
sources. The output lines 98 and 102 supply      constant current source
(32). a d c signal 5v below the chosen reference points 72 and 73,
respectively, and the lines 100 and 104   3. A power c supply according to
claim 2, wherein supply a d c signal 5v above the chosen reference   45
the rectifier (e.g. 76) has a first pair and a points 72 and 73,
respectively.                          second pair of legs, the first pair
of legs being Thus it is seen that the power supply de-
connected across the secondary winding (e.g. scribed hereinbefore provides
an output supply sig-      64) and a capacitive filter circuit (e.g. 108)
nal along the lines 98,100 and 102,104 that is a low     being connected
across the second pair of power and high efficiency supply with an
efficiency   50  legs. 



of 87 to 92%. This results in increased response time for transmitters used
in a 4-20 mA current      4. A power supply according to claim 3, wherein
loop.                                                    the primary
winding (41) includes a third con- nection point spaced apart from said
first and Claims                                          55       second
connection points with said second connection point (40) situated between
said 1. A switching power supply comprising:.                first and
third connection points, and in which a a switching transformer (42) having
a pri-       second field effect transistor (e.g. 50) having a 4    7
EP 0 211 635 B1                    8 source and drain is connected between
the          transformators (42) angeschlossen ist, um eine third
connection point and said one of the input    Wechselspannung von der
Sekundarwicklung lines (16, 18), the oscillator (60) is connected   (z.B.
64) zu einer Gleichspannung gleichzurich- to a gate of the second field
effect transistor    ten, (50), the transformer (42) includes a second   5
dadurch gekennzeichnet, dab secondary winding (62), and a second full-
der Eingangskreis (10) weiterhin eine Kon- wave rectifier (74) is connected
across the        stantstromquelle (32) und eine Zenerdiode second
secondary winding (62).                     (36) aufweist, die in Reihe mit
der Konstant- stromquelle (32) an die Eingangsleitungen (16, 5. A power
supply according to claim 4, wherein  10    18) angeschlossen ist, urn eine
Konstantspan- the second full-wave rectifier (74) has a first
nungsquelle fOr die Primarwicklung (41) bereit- pair and a second pair of
legs, the first pair of  zustellen, legs being connected across the second
sec-            ein zweiter (40) der zumindest zwei An- ondary winding (62)
and a second capacitive        schlutpunkte der Primarwicklung (41) mit
einer filter circuit (106) being connected across the   i5  Seite der
Zenerdiode (36) verbunden ist und second pair of legs of the second
rectifier (74).      der Transistor (z.B. 48) ein Feldeffekttran- sistor
!St, dessen Source und Dran (Quelle und 6. A power supply according to
claim 5, wherein        Senke) zwischen dem  ersten Anschlulpunkt the first
mentioned secondary winding (64) in-     der Anschluflpunkte der
Primarwicklung und cludes a centre tap connected to earth, the   20    die
andere Seite der Zenerdiode (36) geschal- first mentioned capacitive filter
circuit (108)    tet ist, und dab der Ausgang des Oszillators comprising a
pair of capacitors (94, 96) each      (60) mit dem Gate (Gate-AnschluB) des
Feldef- having one end connected to one of the sec-        fekttransistors
verbunden ist. ond pair of legs of the first mentioned rectifier (76) and
an opposite end connected to earth.    25  2. Leistungsversorgung
(Strom- /Spannungsversorgung) nach Anspruch 1, wo- 7. A power supply
according to claim 6, wherein        bei ein zweiter Anschlutpunkt (40) der
Primar- the second secondary winding (68) includes a       wicklung (41)
mit einer Seite der Zenerdiode central tap connected to the other of the
input    (36) verbunden ist, welche mit der Konstant- lines, the second
capacitive filter circuit (106)  so  stromquelle (32) verbunden ist.
comprising a pair of capacitors (90, 92) each having one end connected to
one of the sec-    3. Leistungsversorgung nach Anspruch 2, wobei ond pair
of legs of the second rectifier (74) and  der Gleichrichter (z.B. 76) ein
erstes Paar und an opposite end connected to the other of the      ein
zweites Paar von AnschluBbeinen hat, wo- input lines.
35      bei das erste Paar von Anschlufibeinen an die SekundArwicklung
(z.B. 64) angeschlossen und Patentanspriche
ein kapazitiver Filterschaltkreis (z.B. 108) an das zweite Paar von
Anschlulbeinen ange- 1. Getaktete Leistungsversorgung mit:
schlossen ist. einem  Schalttransformator (42), der eine   40
Primarwicklung mit zumindest zwei beabstan-    4. Leistungsversorgung nach
Anspruch 3, wobei deten Anschlutpunkten sowie zumindest eine         die
Primarwicklung (41) einen dritten AnschluR- Sekundarwicklung hat (z.B. 64),
punkt aufweist, der von den ersten und zweiten einem Eingangskreis (10),
der positive und      AnschluBpunkten beabstandet ist, wobei der negative
Eingangsleitungen (16, 18) fur das   45   zweite Anschlufpunkt (40)
zwischen dem er- Anlegen einer Primarspannung an die Prim~r-        sten
und dritten Anschluipunkt liegt, und wo- wicklung (41) hat,
bei ein zweiter Feldeffekttransistor (z.B. 50) mit 



einem Transistor (z.B. 48), der zwischen        seinem  Source- und seinem
Drain-AnschluB einem  ersten Anschlulpunkt der AnschluR-          zwischen
den dritten AnschluBpunkt und die punkte der Prim~rwicklung und elner der
En-  5o    eine der Eingangsleitungen (16, 18) geschaltet gangsleitungen
(16, 18) angeschlossen ist,         ist, wobei der Oszillator (60) mit
einem Gate- einem Oszillator (60), der einen Aus-       AnschluR des
zweiten Feldeffekttransistors (50) gang hat, welcher mit dem Transistor
(z.B. 48)     verbunden ist, der Transformator (42) eine verbunden ist flr
ein taktweises Unterbrechen      zweite Sekundarwicklung (62) aufweist und
ein (Choppen) der Primarspannung, welche der  55       zweiter
Gegentaktgleichrichter (74) an  die Primarwicklung (41) zugefUhrt wird, und
zweite Sekundarwicklung (62) angeschlossen einem Gegentaktgleichrichter
(z.B. 76), der     ist. an die Sekundarwicklung (z.B. 64) des Schalt- 5
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10 5. Leistungsversorgung nach Anspruch 4, wobei          mateur de
commutation (42) pour redresser la 'der zweite Gegentaktgleichrichter (74)
ein er-       tension alternative issue de l'enroulement se- stes Paar und
ein zweites Paar von AnschluB-       condaire (par exemple 64) en une
tension beinen hat, wobel das erste Paar von An-            continue;
schlul3beinen an die zweite Sekundarwicklung    5      caracterise en ce
que: (62) angeschlossen ist und ein zweiter kapaziti-       le circuit
d'entr6e (10) comprend de plus ver Filterschaltkreis (106) an dem zweiten
Paar     une source de courant constant (32) et une von AnschluBbeinen des
zweiten Gegentakt-           diode de Zener (36) connectee en s6rie avec
gleichrichters (64) liegt.                         Ia source de courant
constant (32) aux bornes 10      des lignes d'entr6e (16, 18) pour fournir
une 6. Leistungsversorgung nach Anspruch 5, wobei          source de
courant constant pour l'enroulement die zuerst erwahnte Sekundarwicklung
(64) ei-       primaire (41); nen zentralen AnschluO aufweist, der mit Mas-
le second (40) des au moins deux points se verbunden ist, wobei der
ersterwahnte ka-       de connexion de l'enroulement primaire (41),
pazitive Filterschaltkreis (108) ein Paar von   is  est connect6 a un c~t6
de la diode de Zener Kondensatoren (94, 96) aufweist, die mit einem
(36) ; et Ende jeweils mt einem Bein des zweiten An-            le
transistor (par exemple 48) est un tran- schlulbeinpaares des zuerst
erwahnten Ge-           sistor a effet de champ comportant une source
gentaktgleichrichters (76) und mit dem gegen-       et un drain connectes
entre le premier des Uberliegenden Ende mit Masse verbunden   20
points de connexion de l'enroulement primaire sind.
et l'autre c8tM de la diode de Zener (36), et en ce que la sortie de
l'oscillateur (60) est 7. Leistungsversorgung nach Anspruch 6, wobei
connect6e a la grille du transistor a effet de die zweite Sekundarwicklung
(68) einen zentra-      champ. Ien AnschluB aufweist, der mit der anderen
der  25 Eingangsleitungen verbunden ist, wobei der      2. Alimentation en
courant selon la revendication zweite kapazitive Filterschalreis (106) ein
Paar    1, dans laquelle le second point de connexion von Kondensatoren
(90, 92) aufweist, die mit       (40) de l'enroulement primaire (41) est
connec- einem Ende jeweils mit einem Bein des zwei-        t6 a un cot6 de
la diode de Zener (36) qui est ten Paares von AnschluBbeinen des zweiten
30      connecte a la source de courant constant (32).
Gegentaktgleichrichters (74) verbunden und mit einem gegenUberliegenden
Ende an die        3. Alimentation en courant selon la revendication andere
der Eingangsleitungen angeschlossen         2, dans laquelle le redresseur
(par exemple 76) sind.
possede une premiere paire et une seconde 35      paire de branches, la
premiere paire de bran- Revendicatlons
ches 6tant connect6e aux bornes de I'enroule- ment secondaire (par exemple
64) et un circuit Alimentation en courant a commutation com-
filtre capacitif (par exemple 108) qui est _, prenant:
connecte aux bornes de la seconde paire de un transformateur de commutation
(42)  40       branches. ayant un enroulement primaire avec au moins deux
points de connexion espac6s et au moins    4. Alimentation en courant selon
la revendication un enroulement secondaire (par exemple 64);         3,
dans laquelle l'enroulement primaire (41) un circuit d'entree (10)
comprenant des         comporte un troisieme point de connexion es- 



lignes d'entree positive et n6gative (16, 18)  45  pac6 par rapport audit
premier et audit deuxie- pour appliquer une tension primaire a l'enrou-
me points de connexion, ledit deuxieme point lement primaire (41);
de connexion (40) etant situe entre ledit pre- un transistor (par exemple
48) connecte         mier et ledit troisieme points de connexion, et entre
un premier des points de connexion de         dans laquelle un second
transistor a effet de l'enroulement primaire et lune des lignes d'en-   50
champ (par exemple 50), ayant une source et trWe (16, 18);
un drain, est connect6 entre le troisieme point un oscillateur (60) dont
une sortie est         de connexion et ladite une des lignes d'entr6e
connectee au transistor (par exemple 48) pour       (16, 18), l'oscillateur
(60) est connecte a la decouper la tension primaire d6livr6e a Pen-
grille du second transistor a effet de champ roulement primaire (41) ; et
56       (50), le transformateur comprend un second un redresseur a double
alternance (par          enroulement secondaire (62), et un second re-
exemple 76) connect6 aux bornes de l'enroule-       dresseur a double
alternance (74) est connect6 ment secondaire (par exemple 64) du transfor-
aux bornes du second enroulement secondaire 6    11               EP0211
635B1                       12 (62). 5. Alimentation en courant selon la
revendication 4, dans laquelle le second redresseur a double alternance
(74) possbde une premibre paire et   5 une seconde paire de branches, la
premiere paire de branches 6tant connect6e aux bornes du second enroulement
secondaire (62) et un second circuit filtre capacitif (106) 6tant connecte
aux bornes de la seconde paire de   10 branches du second redresseur (74).
6. Alimentation en courant selon la revendication 5, dans laquelle le
premier enroulement secon- daire mentionnd (64) comprend une prise cen-  1s
trale connect6e a la masse, le premier circuit filtre capacitit mentionn6
(108) comprend une paire de condensateurs (94, 96) ayant chacun une
extremite connectee a l'une de la seconde paire de branches du premier
redresseur men-  20 tionn6 (76) et une extr6mite oppos6e connec- t6e a la
masse. 7. Alimentation en courant selon la revendication 6, dans laquelle
le second enroulement secon-  25 daire (68) comprend une prise centrale
connectee a l'autre des lignes d'entree, le se- cond circuit filtre
capacitif mentionne (106) comprend une paire de condensateurs (90, 92)
ayant chacun une extr6mit6 connect6e a l'une   30 de la seconde paire de
branches du second redresseur (74) et une extr6mite oppos6e connect6e a
l'autre des lignes d'entr6e. 35 40 45 50 55    


