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57 ABSTRACT 
Switched transistors (T1 . . . through T4 . . .) are ar 
ranged in a bridge circuit such that a plurality of transis 
tors (T1 ... through T4...) are connected in parallel in 
every bridge branch. These transistors are secured on a 
thermally and electrically conductive ring (R, R"), are 
symmetrically distributed over this ring (R1, R1"), and 
have a respective terminal electrically connected 
thereto. The connection to further terminals of the 
transistors (T1 ... through T4...) occurs essentially in 
rotationally-symmetrical fashion via large-area printed 
circuit boards (LE1 through LE6). Short connecting 
paths with low values of inductance are achieved with 
this arrangement. Furthermore, the waste heat from all 
transistors (T1 ... through T4...) is uniformly carried 
off via the rings (R1, R1"), so that all transistors (T1 .. 
... through T4 . . .) work at the same temperature. A 
uniform current division onto all transistors (T1 . . . 
through T4 ...) connected in parallel is assured with 
this arrangement, even in a dynamic case. 

18 Claims, 4 Drawing Sheets 
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POWER AMPLIFIER FOR FEEDING AN 
INDUCTANCE WITH SWITCHED TRANSISTORS 

BACKGROUND OF THE INVENTION 

The invention is directed to a power amplifier for the 
feed of an inductance with switched transistors that are 
arranged in a bridge circuit in the diagonal of which the 
inductance is connected. Every transistor has a free 
wheeling diode allocated to it such that, when the tran 
sistor is deactivated, the diode assumes the current con 
duction thereof. A plurality of transistors are connected 
in parallel in every bridge branch. 
Such a power amplifier is disclosed, for example, by 

DE-A1-3438 034, incorporated herein by reference. An 
arbitrary current path in both directions can thus be set 
by an appropriate drive of the transistors of the bridge 
circuit. Compared to a linear amplifier concept, consid 
erable advantages with respect to space requirement, 
dissipated power, and thus costs, result due to the 
switched operation of the transistors. Bipolar transistors 
having high performance capability are available, so 
that high currents can also be switched without having 
to connect a great number of transistors in parallel. A 
compact structuring technique having a short line lay 
out, and thus a low line inductance, is thus possible. 
However, it is particularly the switching losses in bipo 
lar transistors having high current-carrying capability 
that are still considerable due to limited switching 
speed, so that one quickly arrives into power regions 
wherein a water cooling is required. A serious disad 
vantage in the employment of bipolar switching transis 
tors is the limited controllability of the power amplifier. 
As a consequence of the retention time, bipolar transis 
tors having high current-carrying ability have a switch 
off delay of approximately 5 us. A noteworthy safety 
margin between the individual switching events must be 
observed because of this switch-off delay and because 
of the differences between bipolar transistor units. For 
two transistors which lie in series with respect to the 
operating voltage, two things are prevented: that they 
conduct simultaneously and that transverse currents 
arise. The necessary safety margin lies at approximately 
10% of the switching cycle. In control-oriented terms, 
this safety margin acts as dead time, which is expressed 
as a deterioration of the obtainable curve shape, particu 
larly given low currents. 

Significantly higher switching speeds, and thus re 
duced switching losses, can be achieved with power 
MOSFET transistors. MOSFET transistors fundamen 
tally have no retention time, so that the dead time can 
be noticeably reduced, and thus the controllability of an 
annplifier is improved. A disadvantage of the power 
MOSFET transistors compared to bipolar transistors is 
the lower current-carrying ability. When high currents 
are required from a power amplifier, many MOSFET 
transistors must be connected in parallel. 
High demands made of power amplifiers occur, for 

example, in gradient amplifiers of nuclear magnetic 
resonance tomographs. Coil arrangements for generat 
ing linear magnetic field gradients must thus be supplied 
with current. For example, the following, typical de 
mands made of such power amplifiers result: 

(a) the currents must be capable of being exactly set in 
a range from 10 mA through 250 A; 

(b) currents in two directions are required; 
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2 
(c) a power curve shape prescribed by a drive must be 

reproduced as precisely as possible: 
(d) the power amplifier must supply an output volt 

age that assures an adequate rate of the current rise in 
the gradient coil. A characteristic value for the output 
voltage, for example, is 300 V; 

(e) given an optimally high nominal current, the 
power amplifier must allow an optimally high "duty 
cycle'; and 

(f) the power amplifier must be capable of being exe 
cuted in three-dimensionally small fashion and without 
a need for liquid coolant, insofar as possible. 
The problem of uniform current division into the 

transistors connected in parallel arises given the parallel 
connection of many transistors and a high switching 
speed. Particularly given switch-over events, there is 
the risk that-due, for example, to inductances-the 
current division is non-uniform, which can quickly lead 
to a destruction of transistors. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to construct 
a power amplifier having a plurality of transistors con 
nected in parallel such that a uniform current division 
into the transistors is assured. 

This object is inventively achieved in that the transis 
tors connected in parallel are respectively secured on a 
thermally and electrically conductive, first ring, are 
symmetrically distributed over this ring, and are electri 
cally connected thereto with a respective terminal. The 
connections to further terminals of the transistors essen 
tially occur in rotationally-symmetrical fashion over 
large-area printed circuit boards. 
By the symmetrical arrangement of the transistors in 

circular form and the planar design of the connecting 
line, a uniform division of the current to be switched 
into the individual transistors is assured at every point in 
time, even given the highest obtainable switching 
speeds of approximately 30 ns. Due to the short design 
of the current paths possible with this structure, harmful 
inductances are reduced to low values of inductance 
which are largely the same for the current paths to the 
individual transistors. Over-voltage peaks that endanger 
the transistors are thus also avoided when switching. 

Additional freewheeling diodes that are mounted in 
the immediate proximity of the allocated transistor can 
be advantageously arranged on the first ring. A connec 
tion between a transistor and respectively allocated 
freewheeling diode that is short, and therefore of low 
inductance, is thus possible. The low inductance is ad 
vantageous, precisely in view of this connection, since 
the current conduction from the transistor to the allo 
cated freewheeling diode occurs extremely rapidly. 
Alternatively, the freewheeling diodes can also be ar 
ranged on a second ring that is concentric to the first 
ring and is connected thereto with good thermal con 
ductivity, but is electrically insulated. 
An especially advantageous arrangement results 

when respectively one transistor and one diode are 
spatially combined and are connected to the supply 
voltage posts in a series circuit, and when every junc 
tion of transistor and diode is connected to a load termi 
nal. 

Capacitors can be connected in parallel to the diode 
transistor series circuits for absorbing load surges. The 
capacitors are arranged coaxial to the ring and are con 
nected in large-area fashion to the allocated transistor 
diode series circuits via printed circuit boards. This 
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arrangement of the capacitors that act as buffer capaci 
tors for the operating voltage likewise contributes to a 
uniform current division when the transistors are acti 
vated. 
The capacitance required for every capacitor can be 

divided into a plurality of sub-capacitors connected in 
parallel and having a different capacitance and current 
surge behavior. Thus, the sub-capacitor having the best 
current surge behavior is arranged closest to the ring. 
An expense that is lower overall results due to this 
division into a plurality of sub-capacitors, since, for 
example, electrolyte capacitors having high capacitance 
given low structural volume but relatively poor current 
surge behavior can be utilized in order to achieve a high 
capacitance. The surge current required upon turn-on is 
then first assumed by sub-capacitors having good surge 
current behavior (for example, film capacitors). These 
Surge current capacitors, however, are significantly 
larger and more expensive than electrolyte capacitors 
given the same capacitance. Due to the arrangement of 
these capacitors close to the transistors, a low induc 
tance of the connection charged with currents having a 
high rise steepness is achieved. 

In an advantageous format, a connection to the tran 
sistors occurs via a pin centrally arranged relative to the 
ring that is connected to the transistors via large-area 
printed circuit boards. Since the line paths to all transis 
tors are of the same length from this central pin, and 
thus also have a coinciding inductance, the uniform 
current distribution is not disturbed by different induc 
tances. 
The inductance of the drive lines for all transistors 

also becomes the same due to an arrangement of the 
driver circuits for the transistors within the ring, so that 
a non-uniform current distribution due to different turn 
on times of the transistors is avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram of a power amplifier; 
FIG. 2 is a section through one side of a rotational 

symmetrical structural unit; 
FIG. 3 is a plan view onto the same structural unit; 

and 
FIG. 4 is an example of the drive of a MOSFET 

transistor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In FIG. 1, the bridge circuit of the power amplifier 
having the bridge branches I through IV is shown in 
such fashion that component parts respectively spatially 
allocated to one another are combined, and the corre 
sponding circuit is cross-hatched. Thus, for example, 
the bridge branch referenced I is arranged as a circuit 
unit-as shall be set forth in yet greater detail later-on 
a first ring; and the bridge branch referenced IV is 
arranged on a second ring. These two rings are in turn 
connected to form a structural unit. A second structural 
unit then contains rings having the circuit elements of 
the bridge branches II and III. 

Every bridge branch contains a plurality of transis 
tors and diodes connected in parallel. In the following, 
the individual transistors of the bridge branch I shall be 
specifically referenced T11 through T1n, and as T1 ... 
, generally. The references for the bridge branches II 
through IV correspondingly read T2 ... through T4.. 
... An analogous nomenclature is selected for the diodes 
and the capacitors of each and every bridge branch. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
A diode D1 . . . through D4 is connected in series 

with every transistor T1 ... through T4 ..., whereby 
this series circuit is connected to supply voltage posts 
U and U. A capacitor C1 ... through C4. ... lies in 
parallel to each series circuit. Every transistor T1 . . . 
through T4... is driven by a driver circuit Tr1 through 
Trá per bridge branch. All elements of the bridge 
branches I through IV, i.e. the transistors T1 . . . 
through T4..., the diodes D1 ... through D4. . . and 
the capacitors C1 ... through C4. . . , are present in 
multiple fashion, and are connected in parallel. 
The junction of each and every transistor T1 . . . to 

each and every diode D1 ... (referenced as terminal B1) 
and the junction of the transistor T2 with the diode D2 
(referred to as terminal B2) are respectively connected 
to a first terminal La1 of the load La via a smoothing 
filter G1 or, respectively, G2 and via an inductor Dr1 
or, respectively, Dr2. The corresponding terminals B3 
and B4 are connected to the second terminal La2 of the 
load La via smoothing filters G3 or, respectively, G4 
and inductors Dr3 or, respectively, Dr.A. Every smooth 
ing filter G1 through G4 is designed as a RC element 
having the parallel circuit of an inductance GL and a 
resistor GR in series with the load current, and having 
a capacitor GC that produces a connection to a voltage 
supply post. 
The load La can be charged with a current in a first 

direction by activating the transistors T1 . . . and T4 .. 
., and can be charged with a current in the opposite 
direction by activating the transistors T2 . . . and T3 . . 
... When a current path is switched off, the load current 
that continues to flow because of the inductance of the 
load La is assumed by the allocated diodes D1 . . . 
through D4. . . , i.e., for example, by the diodes D1 . . 
... and D4. . . when the transistors T1 ... and T4 ... are 
switched off. The capacitors C1 ... through C4. . . 
serve as intermediate circuit capacitors, i.e. as operating 
voltage buffer capacitors, and permit short current rise 
times without extreme conditions with respect to the 
inductance of the operating voltage source. The 
smoothing filters G1 through G4 serve the purpose of 
filtering the switching peaks when switching the tran 
sistors T1 ... through T4 . . . . 
The inductors Dr1 through Drá have a two-fold 

function: first, they prevent an excessively rapid current 
rise when the transistors T1 . . . and T2 ... or, respec 
tively, T3 . . . and T4 . . . are simultaneously activated 
due to an error. Moreover, the following problem is 
resolved by the inductors Dr1 through Dra: every 
MOSFET transistor has an inherent diode that is shown 
in broken lines for every transistor T1 ... through T4. 
. . . This diode fundamentally acts as a freewheeling 
diode but has a long switching time, i.e. reverse recov 
ery time, in comparison to the transistor path. Given the 
activation of the other transistor in the shunt arm (for 
example, of T1 . . . after T2 . . . ), the reverse recovery 
would cause an inadmissibly high transverse current 
that, in addition to potentially resulting in significantly 
higher switching losses, could also result in the destruc 
tion of the transistors. What is achieved, however, as a 
result of the inductors Dr1 through Drá is that the load 
current can only commute via these inductors into an 
inherent diode, whereas a commutation into the signifi 
cantly faster diodes D1 through D4 occurs without 
interposition of an inductor, and thus is significantly 
faster. The inherent diodes have thus become practi 
cally ineffective and their disturbing effect is thus elimi 
nated. 
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In order to keep the structural volume of the induc 
tors Dr1 through Drá within limits, it is necessary to 
avoid the saturation of the inductor cores due to the 
output current. This is achieved in that the inductors 
Dr1 and Drá or, respectively, Dr2 and Dr3 are respec 
tively wound on a common core with a suitable wind 
ing direction. The field generated by the load current is 
thereby respectively compensated, i.e. the inductors are 
current-compensated. The above-recited function in the 
current commutation is therefore not deteriorated. 

Every bridge branch is formed of a plurality of tran 
sistors T1 ... through T4 ..., diodes D1 . . . through 
D4. . . and capacitors C1 ... through C4. . . connected 
in parallel, whereof only respectively one element is 
shown in FIG. 1. Only in this way can, for example, the 
current-carrying ability necessary for gradient amplifi 
ers be achieved with MOSFET transistors. As was 
likewise already discussed at the outset, however, the 
problem of uniform current division particularly upon 
turn-on arises with the parallel connection of the tran 
sistors. A uniform current division is achieved with a 
structural arrangement as shown in FIGS. 2 and 3 as an 
exemplary embodiment of the invention. 

In cross section, FIG. 2 shows a structural unit that 
contains a bridge half, namely the bridge branches I and 
IV of FIG. 1. The structural unit is constructed in rota 
tionally-symmetrical fashion with respect to the axis 
shown with dot-dash lines, and only the left-hand part 
of the structural unit is shown for the sake of clarity. 
The transistors T1 ... or, respectively, T4 ... allo 

cated to the bridge branches I or, respectively, IV are 
arranged on two first rings R1 or, respectively, R1". 
Electrically insulated rings R2 or, respectively, R2' 
which, however, have good thermal conductivity, are 
introduced into a recess of the rings R1 or, respectively, 
R1". Freewheeling diodes D1 ... or, respectively, D4. 
. . are arranged on these rings R2, R2'. The rings R1, 
R1", R2, R2' are preferably composed of aluminum. The 
transistors T1 . . . and T4 . . . and freewheeling diodes 
D1 . . . and D4 . . . are conducted to the rings R or, 
respectively, R' with good thermal conductivity, so that 
the dissipated power is eliminated onto the rings R and 
R". The rings R and R' are in turn each connected with 
good thermal conductivity to an air cooling member K 
or, respectively, K' via which the dissipated power is 
eliminated to the ambient air. 

Sub-capacitors C1' through C1" are arranged con 
centrically relative to the transistor T1, T4. The con 
centric arrangement of the diodes, of the transistors, 
and of the sub-capacitors on respectively different radii 
may be clearly seen in FIG. 3. 

Respectively three capacitors C1"... through C1".. 
... or, respectively, C4' . . . through C4' . . . in parallel 
circuitry form a capacitor C1 ... or, respectively, C4. 
... according to the circuit diagram of FIG. 1. The ca 
pacitors C1"... or, respectively, C4' ... on the smallest 
radius are thus designed as film capacitors and have an 
especially good surge current behavior, i.e. low internal 
resistance and inductance. Due to the shortest distance 
from the transistors, they contribute to the rapid current 
rise upon turn-on. As a result of their structure, such 
capacitors, however, have only low values of capaci 
tance. The capacitors C1". . . or, respectively, C4". . . 
somewhat farther from the transistors have a medium 
surge current behavior but a greater capacitance, and 
are likewise preferably designed as film capacitors. Fi 
nally, the major part of the required capacitance is 
formed by the capacitors C1" or, respectively, C4" 
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6 
which are preferably designed as electrolyte capacitors 
and are arranged on the greatest radius. Although such 
capacitors have a high capacitance, they nonetheless 
have a less beneficial surge current behavior in compari 
son to film capacitors. 
The driver circuits TR1, TR4 required for the drive 

of the transistors are likewise arranged coaxially rela 
tive to the ring R or, respectively R', and within this 
ring. Printed circuit boards that respectively produce a 
short, large-area connection having low inductance are 
provided for connecting the components to one an 
other. A sandwich structure of a plurality of printed 
circuit boards effects a coupling-free, symmetrical and 
low-inductance contacting of the components, whereby 
optimum conductor cross sections can be designed by 
division into a plurality of interconnect levels. Over 
voltage peaks given fast switching events that are dan 
gerous for the transistors are avoided by the low induc 
tance of the connecting lines. On the basis of a suitable 
design of metal coats of the printed circuit boards lying 
opposite one another, extremely low-inductance, addi 
tional storage capacitors at the shortest possible dis 
tance from the transistors can be additionally realized 
which can cover the energy requirement for fastest 
current peaks. Two concentric contact rings K1 and K2 
are provided for the releasable connection of the com 
ponents of the two bridge branches I and IV to one 
another. These contact rings are each respectively 
formed of two contact tracks K1", K1" or, respectively, 
K2", K2", whereby at least one of the two contact 
tracks of each and every contact ring is designed in the 
form of resilient lamellae. The contact tracks Ki" are 
conductively connected to the ring R via stud bolts ST. 
A pin B0, which is connected via a circular disc KR to 
the printed circuit board LE1, is provided at the central 
axis of the arrangement. The current path in the ar 
rangement of FIG. 2 shall be set forth in greater detail 
below, in combination with the circuit diagram of FIG. 
1. The positive supply voltage terminal U is connected 
to the ring R1. This connection is consistently refer 
enced A1 in FIGS. 1 and 2. The connection of the diode 
D4. . . to the positive operating voltage terminal occurs 
via the contact ring K1 and via the printed circuit board 
LE3. This connection is respectively referenced L1. 
The terminal of the negative operating voltage U is 
connected to transistor T4 . . . via the printed circuit 
board LE5 and is also connected to the transistor T1 .. 
. via the printed circuit board LE5, the contact ring K2, 
and the printed circuit board LE2. The sub-capacitors 
C1' through C1" are connected to the positive and 
negative operating voltage via the printed circuit board 
LE2, and the capacitors C4' through C4' are con 
nected thereto via the printed circuit boards LE3 and 
LE5. The load terminal B1 of FIG. 1 is produced with 
the pin B0 which is connected to the junction of transis 
tor T1 ... and diode D1 ... via the disc KR and via the 
printed circuit board LE2. The load connection of the 
bridge branch IV referenced B4 in FIG. 1 is produced 
via the ring R1' to which a respective terminal of the 
transistor T4 . . . and of the diode D4 . . . is likewise 
connected. 
The drive of the transistors T1 . . . or, respectively, 

T4... by the driver circuits TR1 or, respectively, TR4 
occurs via printed circuit boards LE1 or, respectively, 
LE4. 
Short connecting paths to the components are as 

sured due to the consistent structure of the arrangement 
in coaxial form. Furthermore, the connecting paths to 
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all components are of the same length, so that the lead 
inductances coincide. This is a significant prerequisite 
for achieving a uniform current division, even in the 
dynamic case. A uniform elimination of the waste heat 
from all transistors and diodes is also guaranteed by this 
structure. All transistors and freewheeling diodes there 
fore work at the same temperature, this representing a 
further prerequisite for the uniform current division. 
Due to the extremely high switching speed that is 

permitted with the illustrated arrangement, a further 
problem must also be resolved, this being set forth in 
greater detail below with reference to FIG. 4. 

FIG. 4 shows the equivalent circuit diagram of a 
MOSFET transistor with an inherent diode D, the 
drain-source capacitance CDS, the drain-gate capaci 
tance Crni, the gate-source capacitance CoS, the gate 
resistance RG, and the drain-source resistance RDS. The 
drain-gate capacitance also acts as a feedback capaci 
tance. 
The following problem arises, given the common 

drive of a great number of MOSFET transistors con 
nected in parallel: higher gate impedances necessarily 
result due to the spatial arrangement of the transistors in 
the parallel circuit since the distances of the gate termi 
nals from the common driver terminal become corre 
spondingly greater. When the transistors are turned on, 
oscillations at the gate that result in a brief re-turnoff 
can then arise via the feedback capacitance (Cni accord 
ing to FIG. 4) upon turn-on of the transistors. The 
switching losses would rise greatly as a result thereof. 
In order to be able to nonetheless switch reliably and 
quickly, an additional capacitor (CGex) is connected to 
every gate-source terminal of every MOSFET transis 
tor (FIG. 4). The parasitic capacitances of the MOS 
FET transistors are highly dependent on the drain 
source voltage. This dependency is diminished with the 
elevation of the input capacitance by an external capaci 
tor. The effect of the feedback capacitance rising upon 
turn-on is weakened since the impedance at the gate was 
reduced. 
The external gate-source capacitors are situated on 

the printed circuit boards LE1 as well as LE6 (FIG. 2), 
and are spatially allocated to every transistor. With low 
driver power, this technique makes it possible to rapidly 
switch many MOSFET transistors connected in parallel 
with low-losses. 
Although various minor changes and modifications 

might be proposed by those skilled in the art, it will be 
understood that we wish to include within the claims of 
the patent warranted hereon all such changes and modi 
fications as reasonably come within our contribution to 
the art. 
We claim as our invention: 
1. A power amplifier for feeding an inductance, com 

prising: 
first, second, third, and fourth transistor means for 

switching arranged in a bridge circuit in a diagonal 
of which the inductance is connected at first and 
second load terminals; 

each of the first through fourth switching transistor 
means having a respective first through fourth 
freewheeling diode means connected thereto for 
assuming current flow of the respective switching 
transistor means when the transistor means is 
turned off 

the first through fourth switching transistor means 
each being respectively provided in a respective 
bridge branch of the bridge circuit; 
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8 
thermally and electrically conductive first rings; 
the first through fourth switching transistors means 
each comprising a plurality of individual transistors 
connected in parallel and secured in a uniformly 
distributed manner on the respective four first 
rings; 

a respective terminal for each individual transistor 
electrically connecting the individual transistors to 
the respective first rings; and 

large-area printed circuit board means for connecting 
to further terminals of the individual transistors in 
substantially rotational symmetric fashion. 

2. A power amplifier according to claim 1 wherein 
the freewheeling diode means comprises a plurality of 
individual freewheeling diodes each connected to a 
respective one of the individual transistors, and wherein 
each of the individual respective freewheeling diodes is 
arranged on the respective first rings and is mounted in 
an immediate proximity of its respective transistor to 
which it is connected. 

3. A power amplifier according to claim 1 wherein 
the freewheeling diode means comprises a plurality of 
individual freewheeling diodes each connected to a 
respective one of the individual transistors, and wherein 
each of the individual respective freewheeling diodes is 
arranged on a respective second ring which is concen 
tric to the respective first ring and which is thermally 
connected thereto with good thermal conductivity but 
is electrically insulated therefrom. 

4. A power amplifier according to claim 1 wherein 
the freewheeling diode means comprises a plurality of 
individual respective freewheeling diodes each con 
nected in series with each of the respective individual 
transistors and wherein first and second supply voltage 
posts are provided for connecting to the bridge circuit, 
and wherein each of the individual transistors with its 
associated individual freewheeling diode is connected 
in series between the first and second supply voltage 
posts, and wherein every junction of each individual 
transistor and each respective individual diode connects 
to one of said first and second load terminals. 

5. A power amplifier according to claim 4 further 
comprising individual capacitors respectively con 
nected parallel to each of the individual transistor and 
diode series circuits and wherein the individual capaci 
tors are coaxially arranged relative to the respective 
first rings and are connected to the respective transistor 
diode series circuits via printed circuit boards. 

6. A power amplifier according to claim 5 wherein 
each of the individual capacitors comprises a plurality 
of sub-capacitors which are connected in parallel and 
have different capacitance and surge current behavior, 
and wherein the sub-capacitor having a best surge cur 
rent behavior is arranged closest to the first ring. 

7. A power amplifier for feeding an inductance, com 
prising: 

first, second, third, and fourth transistor means for 
switching arranged in a bridge circuit in a diagonal 
of which the inductance is connected at first and 
second load terminals; 

each of the first through fourth switching transistor 
means having a respective first through fourth 
freewheeling diode means connected thereto for 
assuming current flow of the respective switching 
transistor means when the transistor means is 
turned off 

the first through fourth switching transistor means 
each being respectively provided in a respective 
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bridge branch of the bridge circuit; p1 thermally 
and electrically conductive first rings; 

the first through fourth switching transistor means 
each comprising a plurality of individual transistors 
connected in parallel and secured in a uniformly 
distributed manner on the respective four first 
rings; 

a respective terminal for each individual transistor 
electrically connecting the individual transistors to 
the respective first rings; 

large-area printed circuit board means for connecting 
to further terminals of the individual transistors in 
substantially rotational symmetric fashion; and 

a pin means centrally arranged relative to the first 
ring for providing an electrical connection to the 
individual transistors via large-area printed circuit 
boards. 

8. A power amplifier according to claim 7 further 
comprising first through fourth driver circuit means 
provided for the first through fourth transistor means, 
the first through fourth driver circuit means being ar 
ranged inside the respective four first rings associated 
with each of the first through fourth respective transis 
tOI means. 

9. A power amplifier according to claim 1 wherein 
each of the individual transistors has a capacitor con 
nected in parallel with a gate/source path thereof. 

10. A power amplifier for feeding an inductance, 
comprising: 

first, second, third, and fourth transistor means for 
switching arranged in a bridge circuit in a diagonal 
of which the inductance is connected at first and 
second load terminals; 

each of the first through fourth switching transistor 
means having a respective first through fourth 
freewheeling diode means connected thereto for 
assuming current flow of the respective switching 
transistor means when the transistor is turned off 

the first through fourth switching transistor means 
each being respectively provided in a respective 
bridge branch of the bridge circuit; 

thermally and electrically conductive first rings; 
the first through fourth switching transistor means 
each comprising a plurality of individual transistors 
connected in parallel and secured in a uniformly 
distributed manner on the respective four first 
rings; 

a respective terminal for each individual transistor 
electrically connecting the individual transistors to 
the respective first rings; 

large-area printed circuit board means for connecting 
to further terminals of the individual transistors in 
substantially rotational symmetric fashion; and 

cooling means thermally conductively connected to 
each of the four first rings. 

11. A power amplifier according to claim 10 further 
comprising two of the four first rings being allocated to 
one half of the bridge circuit and two of the four first 
rings being allocated to another half of the bridge cir 
cuit, the two rings allocated to each half being com 
bined to form a structural unit such that the cooling 
means comprises a first cooling member lying out 
wardly of and parallel to one of the rings and second 
cooling member lying outwardly of and parallel to a 
second of the rings. 

12. A power amplifier according to claim 1 further 
comprising two of the four first rings being allocated to 
one half of the bridge circuit and the other two of the 

10 
first rings being allocated to the other half of the bridge 
circuit, and wherein the two rings associated with each 
half of the bridge circuit are combined to form a struc 
tural unit; and concentric contact ring means being 

5 provided between the two rings for releasable electrical 
connection of electrical components associated with the 
rings. 

13. A power amplifier according to claim 1 further 
comprising first and second operating voltage terminals 
provided for the bridge circuit and wherein each of the 
first through fourth transistor means has connected to it 
a respective first through fourth inductor having a first 
end connected to the respective transistor means and a 
second end connected to respective first or second load 
terminals to which the load inductance is connected. 

14. A power amplifier according to claim 13 wherein 
pairs of the four inductors are inductively coupled to 
gether. 

15. A power amplifier for feeding an inductance, 
comprising: 

first, second, third, and fourth transistor means for 
switching arranged in a bridge circuit in a diagonal 
of which the inductance is connected at first and 
second load terminals; 

each of the first through fourth switching transistor 
means having a respective first through fourth 
freewheeling diode means connected thereto as 
suming current flow of the respective switching 
transistor means when the transistor means is 
turned off 

the first through fourth switching transistor means 
each being respectively provided in a respective 
bridge branch of the bridge circuit; 

thermally and electrically conductive first rings; 
the first through fourth switching transistor means 

each comprising a plurality of individual transistors 
connected in parallel and secured in a uniformly 
distributed manner on the respective four first 
rings; 

a respective terminal for each individual transistor 
electrically connecting the individual transistors to 
respective first rings; 

large-area printed circuit board means for connecting 
to further terminals of the individual transistors in 
substantially rotational symmetric fashion; and 

each of the first through fourth transistor means de 
fining a bridge branch and wherein a low-pass filter 
means is provided in each load branch. 

16. A power amplifier according to claim 1 wherein 
50 each of the first through fourth switching transistor 

means comprises an MOSFET. 
17. An inductive load power amplifier for feeding an 

inductive load, comprising: 
first, second, third, and fourth transistor means for 

switching arranged in respective bridge branches 
of a bridge circuit, a diagonal of the bridge circuit 
having first and second load terminals for connect 
ing to the inductive load; 

each of the first through fourth switching transistor 
means having a respective first through fourth 
freewheeling diode means connected thereto for 
assuming current flow of the respective switching 
transistor means when the transistor means is 
turned off; 

four thermally and electrically conductive rings; 
the first through fourth switching transistor means 

each comprising a plurality of individual transistors 
connected in parallel and positioned in uniformly 
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distributed manner on the respective four rings; 
and 

large-area printed circuit board means for connecting 
to terminals of the individual transistors in substan 
tially rotational symmetric fashion. 

18. An inductive load power amplifier for feeding an 
inductive load, comprising: 

transistor means for switching arranged in a bridge 
circuit, a diagonal of the bridge circuit having first 
and second load terminals for connecting to the 
inductive load; 
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12 
the transistor means having freewheeling diode 
means connected thereto for assuming current flow 
of the switching transistor means when the transis 
tor means is turned off 

a thermally and electrically conducting ring: 
said switching transistor means comprising a plurality 

of individual transistors connected in parallel and 
positioned in uniformly distributed manner on the 
ring; and 

printed circuit board means for connecting to termi 
nals of the individual transistors in substantially 
rotational symmetric fashion. 

sk i k as 


