*159159* ELECTRONI C CIRCU T FOR CONVERTI NG A SI GNAL AND AMPLI FI ER
1 NCORPCORATI NG SAME .The present invention relates in the flrmm m@ @ mﬂ
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5 an electronic circuit for conversion of an input electric

also relates fo a power anplifier with cutting out of the

The invention will find its application particularly 10 in the*f'8d of

t he conversion of electric signal Ievels In particular t he anplification

of i gh i dekictkondidka seigaalsdaniddiie SRR i1 A

i nvention as we the contro varlous e rlcal equi pren
particularly in the field of ENmMRRDRAIENWDEnnﬁzatlon. In the field of
radio anplification, the present anplifiers essentially are according to
one of the two follow ng technologies. The first consists in using two

conpl ement ar y tNRSEEE s 2 (ltrf@é}ﬁelsarprrémé@@ Laeu:le Eﬁg‘eh%'s%%c%f & licon

metal oxide) nounted wth a common source. Although permtting attalning
good T esaht sldatirenidi ocigaafiit famt ernaerssonhofowatt i hgsuto edetctperan t
obtainin%. | mportant power gain. 25 A second technol ogy consists in using
two MOSFET?"fiansistors both with a N channel arranged in totem pole
mounti ng. Onelef dlfseserdlanss stor a ipowarundimsi. Wf idy awCoRMeOtting out

of the voltage control.

The invention will find its application particularly

10 in the field of the conversion of electric signal levels.

In particular, the amplification of high fidelity
audio signals will be possible by using the present
invention as well as the control of various electrical
equipment, particularly in the field of robotic

15 motorization.

In the field of radio amplification, the present
amplifiers essentially are according to one of the two
following technologies.

The first consists in using two complementary MOSFET

20 (transistor in the field of technology of silicon metal
oxide) mounted with a common source.

Although permitting attaining good results with audio
quality material, such mountings do not permit obtaining
important power gain.

25 A second technology consists in using two MOSFET
transistors both with a N channel arranged in totem pole
mounting.

One of these transistors 1s mounted with a common
drain and the other is mounted with a common source.

30 This type of mounting is quite successful at present
in the field of high fidelity for class D audio amplifiers

(amplifier with cutout power).
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drain and the.other is nounted with a common source. 30 This type of
ounting is quite successful at present in the field of high fidelity for
class D audio anplifiers (anplifier with cutout power). Such a totem pole
mounti ng however has a major drawback as to the control of the
‘transistors. Thus, the grids of each N channel MOSFET transistor nust be
controlled by two signals fromdifferent sources. 5 Because of this,
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simultaneity 0 t héi r "occur rénce i s i p T bl e o achi evé if practice,
there aré@raebedkcuer ent tnea&sndubllngfswwltacInlraglsfélm&s |t can happen with
this nounting that the two, 10 transistors wl a short tine,
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peaks are damagi ng b t e st poi nt of output of the system and as
to itss 15 reBeabuBetyxETmhawoldpt@bl@meseﬂiesghcbmonematpeaksoﬂuﬂﬂn@

switching, there is at present used a dead {i t nent of t
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usef ul gnal Mor eover, the dead tine does not solve the probl em of
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Thus, it can happen with this mounting that the two

10 transistors will be, for a short time, simultaneously
active, which sometimes gives rise to current peaks that
can attain several hundreds of amperes.

Of course, these large current peaks are damaging both
from the standpoint of output of the system and as to its

15 reliability.

To avoid the presence of current peaks during
switching, there is at present used a dead time at the
moment of this switching.

There are thus avoided current peaks, but other

20 drawbacks arise. .

Thus, the insertion of a dead time leads to
distortions in the useful signal.

Moreover, the dead time does not solve the problem of
intrinsic disequilibrium of the totem pole configuration:

25 the mounting of the transistors 1is not symmetrical because
one is mounted with a common drain and the other with a
common source.

As a result, present amplifiers do not give complete
satisfaction because they do not permit finding a

30 satisfactory compromise, between the output of the system

and the reliability obtained during amplification.



25 the nounting of the transistors is not symetrical because one is
mounted with a comron drain and the other with a conmmon source. As a
result, present anplifiers do not give conplete satisfaction because they
.do not -permt finding a 30 satisfactory conprom se, between the output of
the system and the reliability obtained during anplification. 2 In
technologies related to those set forth above, there is known fromthe
document  FR-An2. tZZQna%gaeSOUEe%teal regi teMbkh aséfanﬁcblswr Jped, has a
vol tage higher than a bréakdown voltage of two NMOS and PMOS transistors
used to Shegmstisicknewa duggut tJ@er ei@ncmmmtchF&Té—%ohﬁ%o?%a an serimst and

whi ch hay helr rlds conn ecte her. A voIt ge control circuit
is connec?eguﬁo Fﬁe grl S andL? het s%ugées 0¥°§ |%ﬁ§n§ﬁ%? The
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vol tage. The voltagglcontrol circuit aggiles an internedi ate reference
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sources of the transistors. I's nounting does not give real progress
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drawbacksietutibe peesefbsdegheegyandromn shgpliest of high and low
10 voltage. The voltage control circuit applies an
Iintermediate reference voltage to the grids of the
transistors. Then, 1in response to an Iinput signal, the
voltage control circuit controls the voltages applied to

the sources of the transistors.

15 This mounting does not give real progress relative to
the totem pole mounting, given that two control signals are
still necessary.

Moreover, it relates only to a mounting with a common
source.

20 The present invention has for its object to overcome
the drawbacks of the present devices and, in the first
instance to provide a circuit ensuring both high
amplification output and high quality of the obtained
signal.

25 One of the principal advantages of the invention is to
have a single source of control for the grid so as to avoid
the problems of switching.

There will thus not occur, or only slightly occur, the
phenomenon of current peaks.

30 Because of this, the losses are considerably reduced

at this level without generating distortion as is the case

with the insertion of a dead time.



instance.to provide a circuit ensuring both high anplification output and
.high, quality of the obtained signal. 25 One of the principal advantages of
the invention is to have a single source of control for the grid so as to
avoid the problens of switching. There will thus not occur, or only
‘slightly occur, the phenonenon of current peaks. 30 Because of this, the

| osses are considerably reduced at this |evel w thout generating
distortion as.is the case Mwmith the insertion _of a dead. ti,ne. 3 The |osses
bei ng substanFlhgl I S8& ugbeedfn(%ts?bss%%%%%%i Y fgdgﬁ%gSaé% Hﬁoafbosa%%%f%ati ons
Wi th thetpresenisdgweptbad dpplold orver yikhghtrout putsewhi | isivdid 884 at i ng
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and transistors without having recourse to an insulating

10 transformer.

As a result, there no longer arise the limitations
occasioned by the use of an insulating transformer and
there 1is rendered possible an wunlimited advance in the
cyclic ratio.

15 It will be understood that the advantages thus set
forth permit envisaging multiple uses of the present
invention,

Other objects and advantages will become apparent from
the description which follows, which is however given only

20 by way of indication and is not limiting of the invention.

The present invention relates to an electronic circuit
for conversion of an input electrical signal, comprising:

- at least two transistors of complementary polarities
and mounted in the common drain,

25 - control means for the transistors adapted to
generate a single control signal for the grids of said
transistors,

- an output 1line connected to the sources of said
transistors.

30 There are set forth hereafter various modifications

envisaged for this circuit:



O her objects and advantages will becone apparent from the description
which follows, which is however given only 20 by way of indication and is
not limting of the invention. The present invention relates to an
~electronic circuit for conversion of an input electrical signal,
conprising: - at .least two transistors of conplenentary polarities and
nmounted rn the common drain, 25 - control neans for the transistors adapted
to generate a sgﬁgled%onﬁkpl Egpal,g£g the grids_of said, transistors, -
an output line c ect I T tHE Fdur ces™ BT SaTd® tFansi stors. 3 ere are
set fortbrheseceatbes w7 ione Mol fteahhobsgyenursagedthorn thi £henhewi,t: 4 -
the conplenentary transistors are field effect transistors of the MOS

t echnol ogye okeeHhi vhtl & BngRaBReLl-the other with a P channel. - the

circuit conprisgg,Q @@%h?%orc%n%g%ég W Aty 298Pt 68 1R, canventyhe

i nput signal into a signal of ul ated pul se wdth usable by the control
meand. -adéptednttol cmansriconpne selrsuf fergra ¥ cuirtto genersdtgnag. a odont r ol

signal and,ks | i.ed a hi vol e _ s |y and ref erence voltage

suppl y. ﬁ%d?fgﬁ%drg?ggﬁngédgglPé@é?guBﬁl%Rgs%995r8gtﬂﬁﬁnﬁrne. - the control
nmeans conprise adpevel cdhensl at dlean®Onsébhpt £6e by 22 coaPAEAt Oigemnect ed at
the input to the pulse width nodulator such that its input inverter

recei vesgenpeakiggapr (@@WANClsuzhoraht ands suppdieichdy npubighcaiodégdehe
supply and a reference voltage supply.
10 - the reference voltage supply is the output line.

-~ the control means comprise a level translator
constituted by a comparator connected at the input to the
pulse width modulator such that its input inverter receives
the signal (PWM) such that its inverting input receives the

15 (PWM) signal and its non-inverting input receives the
reverse of the (PWM) signal, and connected at the output to
the input of the buffer circuit.

- the comparator has a high voltage supply constituted
by the high voltage supply and a 1low voltage supply

20 constituted by the output line.

- the control means comprise at the output a
polarization network connected at the output to a DC
generator and to the grids of the transistors.

- the connection between the grids of the transistors,

25 at the output of the polarization network, is effected by a
passive level adaptation network.

- 1t comprises a filter for filtering the output
signal.

The invention als¢ relates to a power amplifier with

30 cutting out of the voltage control, including a circuit

according to the invention.



1S (PW - signal and its non-inverting input receives the reverse of the
(PW) signal, and.connected at the output to the input of the buffer

circuit. - the conparator has a high voltage supply constituted by the
_high voltage supply and a | ow voltage supply 20 constituted by the output
line. - the contr.ol neans conprise at the output a polarization network

connected at the output to a DC generator and to the grids of the
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signal. The invention also relates to,a power anplifier with 30 cuttlng
out of tRESHBIESge eBRPHOEPENncREEPRYLIAY ciFRuitthe addbiditiPto t hdhey

i nventio erﬁlIhsaggceemé%heﬂs%a%@g%har ‘?m%\ﬁ%'lo‘ﬁy way of indicative and
non-limting exanpfe hey represent a preferred enbodi nent according to

t he iventi onFiihey pernig easygeorpréhenmgicomtding hes¢meredmt i ofi. ShE gure 1

is a gengr a eratln SC enE -of the electronic circuit shown here.
Fi gure 2° ?csr Pé?e?? §Uab8aPHBNECSF this circuit according to one

exanpl e. The gighiéi 7 PsOVvhdgshdie el peadedtmeftendb Onch s ofci rbitthe D
class type, with cutting out of the voltage control. The circuit inits
embodi nEAECEBAPATSES ane| BEINPL fo

The amplifier provided by the present invention is of
10 the D class type, with cutting out of the voltage control.
The circuit in its embodiment comprises at least two
transistors ensuring the conversion of the input signal
level In.
Although field effect transistors of the MOS (Metal
15 Oxide Silicon) technology are particularly envisaged, the
invention 1s not limited at this level and other types of
transistors (bipolar, IGBT, quantum for example) could be
used.
There will be described hereafter the preferred
20 embodiment in which the transistors are field effect of the
MOS technology, hereinafter called MOSFET. '
In a known manner with respect to D class amplifiers,
the signal to be amplified is received in the circuit at a
pulse width modulator 1.
25 As shown in Figure 1, the modulator 1 generates a
square signal with pulse width modulation (PWM).
In the case of the invention, this PWM signal and its
PWM complement obtained by any known inversion means
constitute the input of the control means shown at 2 in
30 Figure 1.
Schematically, this figure illustrates that, with the
PWM and PWM signals as well as, thanks to high and low



transi stors ensuring the conversion of the input signal Ilevel In. Al though
field effect transistors of the MOS (Metal 15 Oxide Silicon) technol ogy
are particularly envisaged, the invention is not limted at this |evel and
other types of transistors (bipolar, 1&T , quantum for exanple) could be
~used. There will .be described hereafter the preferred 20 enbodinent in
which the transistors are field effect of the MOS technol ogy, hereinafter

cal | ed MOSFELecl ok IOBE! i (LLSAERL 4P Re6hass aapl fHierane the

signal to be recel ve “he” ¢ Feur t ul'se w
nDdulatObuipu25aA$o$thﬂ isighiagune .1, the nodul ator 1 generates a square
signal with pu%;e w dt h nndulatlon (DNW In the case of the invention,
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means  CQRgl ill € rhig iishRYs @Esﬁ@%d%@g'éﬂ 4TRANE sshown at 2 in 30 Figure
1. Schematically, this figure illustrates that, with the PW and PWV

signabs as vveIPlosasleharﬁ(spaestwgh neriavddw B wlnm@g:&ssutmnél egoVigmintk V2,
the contral _neans 2 for t the outp t a control signal "13. The control

si gnal 13%efi§u 85p58HP98I Peﬁhéﬁﬁpﬁ§ “the two transistors designated
at 4 and 5. 5TRessirBhg.is&opassi,ve Relewartk o%m@ﬁ%@it%xtyh@dlv&agﬁ@lss SO as

to provide a new adaptation. The transistors 5 are of conplenentary
pol arities. In the case of MOSFET, one is of the N 4 channel type
and the other of the P 5 channel type.
10 The power supply is constituted between a high voltage
Vp, connected to the drain of the transistor 4 and the ground
G, connected to the drain of the transistor 5.

At the output, a filter 6 1is desirable. As at present

in an audio application, it 1is a low pass filter of
15 capacito-inductive composition.

It will be noted that, according to the invention, the
signal 13 is the only control signal of the grids of the
transistors 4, 5. There is thus solved the problem of
switching peaks, mentioned previously.

20 Moreover, it will be seen that the output line 14 is
connected to the transiétor sources 4, 5.

The output signal obtained by this «circuit is
indicated in Figure 1 by the term “out”.

There will be described hereafter more precisely the

25 particular mode of embodiment of the invention shown in
Figure 2.

A preferred example of the control means 2 1s shown
there. |

Within the control means 2, a buffer circuit 10

30 permits the formation of a compatible control signal.



In the case of MOSFET, one is of the N 4 channel type and the other of the
P 5 channel- type. 10 The power supply is constituted between a high voltage
VP connected to the drain of the transistor 4 and the ground G connected
to the drain of the transistor 5. At the output, a filter 6 is desirable.
"As at present in an audio application, it is a low pass filter of 15
capacitOJinductive conposition. It will be noted that, according to the

i nvention, signal 13 is e anl control of .the_grids.of the
{ransi stor s 415 TOHEITES T hhBSs GMRHE the SPBRLon or O EER ng Pk,
ment i onegdi @EgYi OqStIsy s%ll\@rﬁgvcbnstttwba sy %eermlctrhatrothgg@uts@utrclel ne 14
is connected to the transistor sources 4, 5. The output signal obtained by

this cirbuiand & yefrrene® YlH9Rire 1 by the term”"out". There will be
described hereaftgr HQBﬁeEreEhé‘EEXtEQ?s 12 pg'ift' EHlsar 15{9@%t9fone”b‘3ﬂ' ment of

the invention shown 1n Figure pre erred exanpl e of the control neans
2 i s5shonafetbece. Witdge t he c’oatkenl areative?, otatnwttférlrra ré¢dit 10he30

permits the formation, o ti'ble contro gn ceives at the
"put o RUGRET GRERURH SGa BURLES TSI Sappry mednlEr ERFER Dy »
hi gh vol t89ensotk6esoYrcaBdod Egggggg@grgoutage Il n a manner characteristic
of the invention, the 5 reference voltage is taken on the output line 14.
The At the output of the buffer circuit 10, a polarization
network 12 1is present. It permits fixing the static
10 operating point of the circuit.

At its output, the node N2 connects the grids of the
transistors 4, 5. The generator 11 delivers to them a DC
electrical signal and emplaces the low voltage V2 of the
control supply. Another advantage of the circuit provided

15 here is, according to a preferred modification, the use of
a transistor of a particular design.

To this end, the control means 2 comprise, upstream of
the buffer circuit 10, a comparator 9 as shown in Figure 2.

As shown, the supply of the comparator 9 will be

20 similar to or derived from that of the buffer circuit 10,
between a high voltage V; and the reference voltage
constituted by the output line 14.

The inverting and non-inverting inputs of the
comparator receive respectively the signals PWM and PWM.

25 The use of such a network to form the translation of
the level 1is advantageous relative to the wuse of an
insulating transformer  because it permits unlimited
excursion of the cyclic ratio.

It will be noted that the circuit according to the

30 invention and the amplifier including it can have a

particularly reduced size with regard to the possibilities

of amplification that are offered.



buffer circuit 10 is thus connected to the node N comopn to the two
sources of ‘transistors 4, 5. At the output of the buffer circuit 10, a

pol ari zation , network 12 is present. It permts fixing the static 10
~operating point of the circuit. At its output, the node N2 connects the
grids of the transistors 4, 5. The generator 11 delivers to thema DC

el ectrical signal and enplaces the | ow voltage V2 of the control supply.
Another advani:age of ot 056l UL BEOUHBAIRNCG e 350Uing 10 8
preferred nodi fPcati On, the use of  a ransi stor of & particular design. To
this end, the control neans 2 conprise, upstreamof the buffer circuit 10,
a conparator 9 as shown in Figure 2. As shown, the supply of the
conparator 9 will be 20 simlar to or derived fromthat of the buffer
circuit 10, between a high voltage V, and the reference voltage
constituted by the output line 14. The inverting and non-inverting inputs
of . the conparator receive respectively the signals PW and PWM 25 The
use of such a network to formthe translation of the level is advantageous
relative to the use of an insulating transformer because it permts
unlimted excursion of the cyclic ratio. It will be noted that the circuit
according to the 30 invention and the anplifier including it can have a
particularly reduced size with regard to the possibilities of
anplification that are offered. 8 Figure 2 also shows an enbodi nrent of the
filter 6.



9 REFERENCES ‘1. Pul se wi dth nodul ator 2. Control neans 53. Network for
.connection-of grids 4. Transistor 5. Transistor
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el ectrical signal (In), conprising: 5 - at |least two transistors of
conplenentary polarities and nounted with a common drain, - control means
(2) for the transistors adapted to generate a single control signal (13)
for the grids of said transistors, 10 - an output |line (14) connected to
the sources of said transistors, characterized by the fact that the
control neans conprise a buffer circuit (10) adapting a control signal and
supplied by a high voltage supply €¥ &M%nd by a reference voltage supply
15 and that the reference voltage supé?y—is the output Iline (14). 2.
Circuit according to claim1l1, characterized by the fact 20 that it
conprises a pulse width nodul ator (1) adapted to convert the input signal
(In) into a ptlse BdRHOHTHUFREGY Tt PORF Sihgnatorieaint byt héncditht  neans

(2). 3. gﬁgggggcggcggghg? tOndNy eRerekiGlai m 1 or 2, 25 characterized by
the fact that the control neans conprise | evel translator constituted by

a corparat or (9ptcdmmedt etvatttdesisipotstof thappehsetairgt potedulbtesy (1)
such that its in%ertin i nput __receives the PMM signal and its ’

non-i nvePPPnfCPR5GE gégpeéeFQBQOE WerSirgnal which is the reverse of the
PWM signal, andceohert a@aals t he) outgwit the t BeahBpEtoek td@apbedif efo

cireult (10,1 & Gl LA o ol B, chprest et eg by Lhe
transistors,
10 - an output line (14) connected to the sources of said
transistors, characterized by the fact
that the control means comprise a buffer circuit (10)
gdapting a control signal and supplied by a high voltage

supply (Vi) and by a reference voltage supply

15 and that the reference voltage supply is the output
line (14).
2. Circuit according to claim 1, characterized by the
fact
20 that it comprises a pulse width modulator (1) adapted

to convert the input signal (In) into a pulse width

modulated (PWM) signal usable by the control means (2).

3. Circuit according to any one of claims 1 or 2,

25 characterized by the fact
that the control means comprise a level translator
constituted by a comparator (9) connected at the input to
the pulse width modulator (1) such that its inverting input
receives the - PWM signal and its non-inverting input
30 receives a PWM signal which is the reverse of the PWM
signal, and connected at the output to the input of the

buffer circuit (10).

11



fact that. the.conparator (9) has a high voltage supply 5 constituted by
sthe high vol tage supply:- V1 and a | ow voltage supply constituted by the
output line (14). 5. Crcuit according to any one of clains 1 to 4,
characterized by the fact 10 that the control means conprise at the output
"a polarization network (12) connected at the output to a DC voltage
generator (11) and to the grids of the transistors. 6. Crcuit according to
claimb5, characterized by the 15 fact that the connection between the grids
of the transistors, at the output of the polarization network (12), is by
means of a | evel adaphdty aledtdiiK €3) c120m73, Cehadtaictagaeredi By tthany one
of claine 1 to 6, <characterized by the fact that it conprises a filter (6)
for filtéRFAg the output signal (out). 25 8. Power anplifier with cutting

out of the volfage gantLgh ACt gy Z %sby t he: fact dt es the
circuit accorgbng to gny one $@6cla¢%5 @b&§ZIVéf%gg édﬁﬂf&j
5 constituted by the hlgh voltage supply Vi and a low voltage

supply constituted by the output line (14).

5. Circuit according to any one of claims 1 to 4,
characterized by the fact

10 that the control means comprise at the output a

polarization network (12) connected at the output'to a DC

voltage generator (11) and to the grids of the transistors.

6. Circuit according to claim 5, characterized by the

15 fact
that the connection between the grids of the
transistors, at the output of the polarization network

(12), is by means of a level adaptation network (3).

20 7. Circuit according to any one of claims 1 to 6,
characterized by the fact
that 1t comprises a filter (6) for filtering the

output signal (6ut).
25 8. Power amplifier with cutting out of the voltage
control, characterized by the fact

that it includes the circuit according to any one of

claims 1 to 7;

30
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