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that is, with an open circuit switch position for each of their respective
switches. The minimum inductance BACKGROUND
value which is optimally negligible results when none of the inductors are
switched in, that is, when theirres- Field of Invention
5   pective switches are in a closed circuit switch position thereby
shorting the inductors. The present invention relates to RF (radio fre-
The switches must have a suitable switching quency) networks and more
specifically to RF net-  speed to enable rapid selection of different
operating works having variably controlled inductors for     frequencies
especially for computer controlled fre- selective tuning.
10  quency "hopping" applications. Certain types of mechanical switches,
e.g. reed switches and vacuum Background Description
switches, are able to switch at relatively high speeds, however most of
these switches have a significant In many RF network applications,
transmission   amount of parasitic capacitance associated with their source
signals are used to electrically excite an   15  "off" state. Such
parasitic capacitance can de-tune a antenna for propagating electromagnetic
radiation.  network of series connected inductors as discussed As with RF
reception circuitry receiving the radiated  above. Thus, a solid state
switch may be used In transmitted signals, the transmission RF network is
series with the mechanical switch to block this para- typically tuned to a
particular transmission frequency  sitic capacitance from reacting with the
respective within a frequency bandwidth. However, the RF trans-  20
Inductor. mitter may have an RF signal source operated at        Further
problems with present mechanical many different frequencies during use.
Thus, some   switches include their inability to withstand relatively RF
networks may require variable components. For   high RF power levels and
still have a reasonably fast example, an antenna matching RF network may
have    switching time.Afurther problem arises in the "settling variable
inductors which are electronically controlled   25  time" of the switch. In
a transmitting operation, the by peripheral electronic circuitry. In such
instance, the  transmitter is typically turned off when switching to
transmission antenna is coupled to the RF signal    avoid arcing and the
generation of spurious signals. source through a tuned RF network having a
select-  When summing the time required to turn the transmit- able resonant
impedance matching frequency. As the  ter off and then on, that is, the
switching and settling operative source frequency is changed, the tuned
cir-  30  times of the mechanical switch, the result is a rela- cuit
resonant frequency should change correspond-   tively slow switching means
when compared to solid ingly so as to obtain maximum energy transfer and
state switches. However, In certain applications, a optimum  impedance
match between the signal         mechanical switch may be more desirable.
source  and  the  transmission  antenna. Con-          Solid state switches
have been used to switch ventionally, the tuned RF matching network will
main-  35  respective inductors in or out of the circuit. The solid tain a
fifty ohm impedance match between the signal  state switches used to
selectively switch in or out the source and the antenna over the selected
frequency  inductors preferably have a low conducting short cir- range for
efficient energy transfer to the antenna.  cuit "on" resistance and a low
open circuit "off" capaci- In order to permit rapid electronic selection
and  tance so as not to affect the resonant frequency of the changing of
the transmission or reception frequency,  40  tuned RF network. Positive
Intrinsic Negative (PIN) the values of tuned components such as inductors
or  junction diodes meet these switch requirements. PIN capacitors must be
changeable with an appropriate   diodes have been used for inductor
switching in vari- fast speed. These value changes are typically control-
ably tuned inductor matching networks. It has been led by external
electronic control lines. Thus, the  found that the PIN diode is well
suited for UHF and tuned components should have variable values which   45
VHF transmission in circuits of series connected are switched at high speed
and selectable by external  inductors with respective parallel connected
PIN electrical control signals.                         diodes because of
the long lifetime of the PIN diode. A typical implementation of a variably
tuned net-  During use with high voltage RF signals conducting work
includes a plurality of discrete fixed inductance  through the inductors,
the PIN diode exhibits a long value inductors connected in series. Each of
the   50  on-lifetime based on minority carriers within the inductors has a
respective parallel short circuit switch  device, and remains in conduction
thereby shorting which is opened or closed so as to respectively switch
out the Inductor even during large fluctuation of the "in" or "out" the
fixed discrete inductor within the  voltage of the RF signal. series
connection. The values of those inductors       The high voltage RF signals
cause conventional which are switched in, that is, when their respective
55   PN junction diodes to turn on and off as the RF signal short circuit
switch is open circuit, are summed to a  varies. Hence, these PN diodes are
not well suited for total inductance value. The maximum inductance
switching in high voltage RF signal applications. How- value results when
all the inductors are switched In,  ever, the PIN diodes with an
on-lifetime of up to six 2    3                   EP 0 293 454 B1
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microseconds, are well suited for high voltage UHF  ing RF network inductor
of the present invention. and VHF applications. This long on-lifetime is in
con- tradistinction to the on-lifetime of the PN diode which  SUMMARY OF
THE INVENTION tends to stop conduction during the negative phase of the
high voltage RF signal whereas, the PIN diode   5  An object of the present
invention is to provide a with its long on-lifetime, will remain in
conduction dur-  controllable, variable inductor usable in an RF net- ing
the entire signal phase and continue to short out  work which employs
conventional and commercially the parallel connected inductor in high
frequency  available parts and has a wide frequency operating applications.
For further understanding of various  bandwidth including low frequency HF
operation. applications using the PIN diode in variable tuning RF   10
Another object of the present invention Is to pro- networks see U. S.
Patent 4,564,843, to Cooper; U.  vide a diode switching arrangement for use
in an RF S. Patent 4,477,817 to Anderson; and U. S. Patent  network in
which a current path conducts forward bias 4,486,722 to Landt.
current through either each of the switching diodes Reference is made in
particular to the first men-  when they are switched on and conducting,
orthrough tioned document (which corresponds to the document  15  each of
the respective parallel connected discrete GB-A-2 100 932), which not only
discloses PIN-diode  inductors when their respective switching diodes are
switching of inductors but also the provision of RF-fil-  switched off and
not conducting. ters consisting of inductors and capacitors in the bias  A
further object of the present invention is to pro- feed circuits of the
diodes.                      vide a diode switching arrangement for use in
control- However, the PIN diode is not well suited for low   20  ling and
varying the inductance value of an RF frequency HF applications (three to
thirty megahertz),  network in which a single current source provides for-
because its on-lifetime is not long enough to keep it  ward DC bias current
through the switching diodes turned on during the negative phase of high
voltage  when they are switched on and conducting, orthrough HF signals.
The period of the negative phase of the  respectively connected parallel
inductors when their high voltage HF signal may exceed the minority car-
25  respective switching diodes are switched off and not rierlife-time
causing the PIN diode to stop conduction  conducting, and which arrangement
does not require and thereby fail to short circuit the inductor.   separate
forward current and reverse voltage driver Additionally, prior techniques
using the PIN   circuits for each diode. diodes, as with other diodes,
disadvantageously used  Still another object of the present Invention Is to
a separate DC current source for each separate PIN  30  provide a diode
switching arrangement for use in an diode during a forward bias short
circuit operation and  RF network in which a reversed bias voltage is
disadvantageously used a separate reverse bias volt-  established and
applied to a switching diode when the age source for each separate PIN
diode during open  switching diode is switched off so that when a high
circuit operation. Certain heretofore applications of  voltage RF signal
conducts through the respective the PIN diode have therefore required
special reverse  35  parallel connected inductor, the reverse bias voltage
voltage drivers and forward current drivers to insure  insures that the
switching diode remains off even dur- that the PIN diode does not forward
conduct in the  ing large fluctuations of the high voltage RF signal.
presence of fluctuating high voltage RF signals when  Yet another object of
the present invention is to the PIN diode was in the reverse bias off
state, or, to  provide a diode switching arrangement for use in an insure
that the PIN diode does not turn off in the pre-  40   RF network in which
electrically isolated logic circuits sence of the fluctuating high voltage
RF signal when  are used and these logic circuits are protected from the
PIN diode was in the forward bias on state. These  the high voltage RF
signals conducting through the separate forward current and reverse bias
voltage  RF network, and which arrangement may also be requirements
disadvantageously required many spe-  applied to control and vary the
inductance value of the cial, large, complicated and costly driver circuits
45   RF network. because one was required for each diode. Such bias-   The
preferred embodiment of the present inven- ing source requirements limited
the usefulness of PIN  tion includes a plurality of similar inductor
switching diodes in small-sized radios.                     circuits
connected In series, each of which includes a A disadvantage of using
electrical control lines  PIN diode which is selectively controlled by
conven- with the PIN diode Is the lack of inherent isolation be-  50
tional digital type signals. Each circuit has an input ter- tween the
various components in the tuning RF net-  minal and an output terminal
between which is work which conducts the high voltage RF signals and
connected in parallel a fixed value inductor connected the control circuits
such as the forward current and  in series to a first switch, and a PIN
diode connected reverse voltage driver circuits of the PIN diodes which  in
series with a second switch. These two series con- may be, for example,
controlled by five volt digital  55  nections form alternate parallel
current paths be- computer systems. Such lack of isolation has been  tween
the input and output terminals. The current found to interfere with the RF
signals. These and other  through each path is controlled by the respective
disadvantages are solved or reduced by the fast tun-  switch alternately
operated in either an open or a 3    5                   EP 0 293 454 B1
6 closed circuit condition.                              inductor; 



A capacitor is provided in parallel with the second  FIGURE 2 is a prior
art schematic diagram of the switch and is connected between the PIN diode
and     variable inductorof FIGURE 1 comprising serially the output
terminal. When the diode is switched "off"  connected discrete inductors;
by the second switch being in an open condition, this   5  FIGURE 3 is a
schematic diagram of a variable capacitor stores the reverse bias voltage
required to  inductor comprising serially connected parallel keep the PIN
diode in that off state during large RF  PIN diodes and discrete inductor
switching cir- signal fluctuations. When the diode is switched "on"  cuits
of the present invention; and by the second switch being in a closed
condition, this  FIGURE 4 is a detailed schematic diagram of a capacitor is
then discharged and short circuited by the   10  parallel PIN diode and
discrete inductor switching second switch so as not to de-tune the RF
network.    circuit of the present invention. A single DC current source is
connected at the input of the first inductor switching circuit and provides
DETAILED DESCRIPTION OF THE PREFERRED a forward bias currentconducting
through the inductor  EMBODIMENTS switching circuits to a return connection
at the output  15 of the last inductor switching circuit.
FIGURES 1 and 2 are high level representations In each inductor switching
circuit, the forward bias  of prior techniques. Referring to FIGURE 1, a
signal current conducts either through the inductor or the  source 10 is
connected to an "L" impedance matching PIN diode as selected by the two
alternately operated  circuit comprising a variable inductor 12 and a
capaci- switches. In a preferred embodiment, these switches  20  tor 14.
The variable inductor 12, as shown and herein- are solid state metal oxide
silicon field effect transistor  below discussed is used for both
transmission and (MOSFET) switches.
reception applications. The signal source 10 has a Light emitting diodes
(LEDs) are used to activate  conventional fifty ohm output impedance. The
"L" net- photovoltaic diodes which drive the MOSFET         work has a
resonant frequency network response switches. The light conducting
dielectric medium be-  25  such that a typical fifty ohms resistive
impedance load tween the LEDs and the photovoltaic diodes provides  upon
the signal source 10 is achieved for maximum isolation between the external
logic circuits and the  efficiency and energytransfer. The "L" network is
con- MOSFET switches, and any high voltage signals      nected to an
antenna 16, which, in the case of trans- existing in the RF network.
mission, is used to propagate electromagnetic Parasitic capacitance of the
MOSFET switch in  30  radiation. Though represented as using a switch 17 in
series with the PIN diode establishes and stores a rec-  FIGURE 1, the
capacitor 14 is actually typically tified reverse bias voltage which is
applied to the PIN  hardwired to the inductor 12 at one of its two termi-
diode during the time the PIN diode is in the an off  nals. The capacitor
14 is connected to either the reverse bias condition so as to insure that
the PIN  source terminal orthe antennaterminal ofthe Inductor diode remains
reverse biased during all phases of any   35  12 for impedance step-up or
step-down matching. high voltage RF signal including HF signals.This
The circuit of FIGURE 1 Is usable for both trans- arrangement eliminates
the needforseparate reverse  mission and reception. The reception network
circuits bias voltage sources for each diode and correspond-  can equally
take advantage of variable inductor im- Ing separate driver circuits.
pedance matching "L" networks to receive the The use of MOSFET switches in
the above-des-  40  maximum signal possible. In certain applications, the
cribed arrangement is characterized by low resist-  antenna 16 may be an RF
whip antenna which can be ance when the PIN diode and associated MOSFET
driven by a high powersignal source 10, e.g. 150 Watt switch are on, low
off capacitance when PIN diode  signal source, or can be used to receive a
small signal and associated MOSFET switch are off, electrical iso-  such as
on the order of microvolts. Thus, in both appli- lation between any RF
signal In the circuit and the   45  cations of transmission and reception,
a variably logic control signals, stable on and off states of both  tuned
"L" network can provide for high efficiency. the PIN diodes and switches
during high voltage fluc-  FIGURE 2 is high level representation of the
vari- tuation, high speed switching and relatively easy  able inductor 12
shown in FIGURE 1. Referring to manufacture using conventional components.
These   FIGURES 1 and 2, the variable inductor 12 comprises and other
advantages will become more apparent in  50   a plurality of individual
discrete inductors 18a through the following detailed description of the
preferred  18n connected in series. Each of the inductors 18a embodiments
and the accompanying drawings.        through 18n has a respective switch
20a through 20n connected In parallel for selectively switching in orout
BRIEF DESCRIPTION OF THE DRAWINGS                  each of the Inductors
18. A plurality of control lines 55   22a through 22n are respectively
connected to each In the accompanying drawings:                  of the
switches 20a through 20n and control the FIGURE 1 is a prior art schematic
diagram of an  switches 20 to an open or closed position. By way of "L"
impedance matching circuit having a variable  example, the value of each
inductor may be eight 4    7                   EP 0 293 454 B1
8 microhenries with a total inductance of ninety-six  switched in. This
stored positive rectified voltage level microhenries using twelve discrete
inductors. In the  on a capacitor 26 prevents conduction of current 



present example, the number of open switches mul-  through a respective PIN
diode 24 to insure that the tiplied by eight microhenries is the value of
the total  PIN diode 24 remains off when Its respective Inductor
inductance.                                   5   18 is switched in. The
capacitor 26 keeps the diode However, in a different case, each inductor
could  "off" during high voltage RF signal fluctuations. With- have a
different inductance value. By selecting par-  out the capacitor 26,
parasitic capacitance of the PIN ticular Inductors, the total inductance
value may be  diode 24 may enable some conduction through it and
non-linearly altered. Where the discrete inductors are  de-tuning the RF
network in the presence of high volt- selected electrically the set of
selected inductance  10  age RF signals when the PIN diode should be off
and values may be assigned to different electrical codes  switched out.
thereby establishing a coding scheme where certain   In operation, and by
way of example, when the codes result In certain Inductance values within a
des-  inductor 18a is switched in as shown, and as the volt- ired range.
Different particular coding schemes can  age increases at the anode
terminal of the PIN diode be implemented. For example, a binary coding   15
24a, forward current conducts through the PIN diode scheme in which each
inductor 18 has twice the    24a to positively charge up the capacitor 26a
at the inductance of its preceding inductor 18, could be used  cathode
terminal of the PIN diode 24a. Then, during to select a desired range and
resolution using suitable  the first negative half cycle of a high voltage
RF signal digital computer controls. It should be apparent that  and all
remaining cycles of the RFsignal on the anode different coding schemes may
be implemented.  20  of the PIN diode 24a, a rectified positively charged
Embodiments of the present invention are shown  voltage remains stored by
the capacitor 26a. This in detail in FIGURES 3 and 4. Referring to FIGURE
3,  stored voltage is blocked from decay through the a variable inductor
comprises a plurality of series con-  cathode terminal of the PIN diode 24a
and serves to nected discrete inductors 18a through 18n each hav-  reverse
bias that PIN diode 24a, until the Inductor 18a ing a respective switch 20a
through 20n respectively  25  is subsequently switched out. Hence, the
capacitors controlled by control lines 22a through 22n. As   26 are
conveniently used to establish a rectified schematically shown, and by way
of example, the   reverse bias voltage upon the PIN diodes 24 without
Inductor 18a is switched in, while inductors 18b and  the need for separate
special reverse bias driver cir- 18n are switched out, and the respective
PIN diode  cuits. 24a is off and switched out, while respective PIN   30
Forward bias current is provided by a current diodes 24b through 24n are on
and switched in.    source 28. The forward bias current conducts either The
switching means 20a-20n Is shown as a      through the PIN diode e.g. 24b
and 24n, to short cir- single pole double throw switch which may be
control-  cuit the respective inductor, e.g. 18b and 18n, or con- led to
switch between the inductor 18 circuit and the  ducts though the Inductor
e.g. 18a, which is switched diode 24 circuit. This switching means may
comprise  35  in. The current source 28 may be, for example, con- a
mechanical switch such as that described In the  structed using a
commercially available National background section above. In this
embodiment, and  Semiconductor Corporation LM109 100 mA current byway of
example, a series diode 24a Is used with the  regulator circuit. This
single current source 28 elimi- switch 20a to block the parasitic
capacitance of the  nates the need for a separate individual forward bias
switch from de-tuning the inductor 18 when the switch  40  current driver
circuit for each respective PIN diode 24. has been controlled to be open
circuited in the diode  Wideband RF choke inductors 30a and 30b are use
circuit.                                          to isolate the RF signal
from the DC current source 28 Each inductor 18a through 18n is switched out
as  as Is standard practice in the art. each respective PIN diode 24a
through 24n is on and   This variable inductance circuit configuration of
switched in, and vice-versa, using each respective   45  FIGURE 3 has
broadband frequency applications switch 20a through 20n. A forward bias DC
current in  including HF network tuning applications because the addition
to any provided signal conducts either   PIN diodes 24 will not conduct and
turn on in the pre- through an inductor 18 or a respective PIN diode 24
sence of a high voltage HF signals with a reverse bias depending upon which
is switched in. Though other  voltage stored on capacitors 26.
Additionally, the PIN diodes may be used, the PIN diode is preferred as
dis-  50  diode will remain forward biased in the presence of cussed
previously because of its relatively low on resi-  the negative phase of a
high voltage HF signal having stance, relatively low off capacitance and
relatively  a period exceeding the life-time of its minority carriers high
current conduction capacity.                 because the DC forward bias
current routed through Significantly, capacitors 26a through 26n, re-  them
will keep them switched on. Furthermore, spectively connected to the PIN
diodes 24a through  55  switches 20 are preferably fast switching devices
24n, are charged up to a positive rectified voltage  enabling rapid
selection of different inductance values level during the first half cycle
of an RF high voltage  and correspondingly enabling rapid selection of the
signal after a respective inductor 18a through 18n is  tuned frequencies of
the RF network. As shown in 5    9                   EP 0 293 454 B1
10 FIGURE 3, the variable inductor comprises a plurality  inductance values
selected by direct computer con- of similar inductor switching circuits 32
for variable  trol. Moreover, the hybrid switches 34 are used to inductor
tuning enabling rapid frequency hopping. An  short the Inductor 18, and as
referenced above, are 



inductor switching circuit 32 in accordance with the  used because of their
inherent low on resistance, low present invention is shown in further
detail by way of   5   off parasitic capacitance, capacity to conduct high
DC schematic representation in FIGURE 4.             forward bias current,
good electrical isolation, com- Referring to FIGURE 4, a second embodiment
of  patibility with high speed logic control and capacity to the present
invention is shown in which the switching  conduct high voltage RF signals.
means comprises solid state devices. A single induc-  In the preferred
embodiment, the power switching tor switching circuit 32 is shown and
comprises the  10   MOSFETs 36 and 38 have parasitic PN diodes 42 and
discrete inductor 18 having a first terminal connected  44, respectively,
and parasitic capacitors 46 and 48, to the anode of the PIN diode 24. A
second terminal  respectively, as shown in FIGURE 4. The high capaci- of
the inductor 18 and the cathode terminal of the PIN  tance value of the
parasitic capacitors 46 and 48 diode 24 are respectively connected to solid
state  would normally be taken into account for correct fre- switches 34a
and 34b. The switches 34a and 34b may  15  quency tuning. However, when
switch 34a is on, be assembled using conventional discrete compo-   MOSFETs
36 are conducting thereby making the nents, and may also be M86F2 Military
Power FET   parasitic capacitor 46 relatively insignificant. In the AC/DC
Switching Hybrid Solid State Switches man-  case of PIN diode 24 and switch
34b, the off capaci- ufactured by Teledyne Corporation.
tance of the PIN diode 24 is inherently small and domi- The input of the
gates of the switches 34 are opti-  20  nates over and blocks the
capacitance of the parasitic cally isolated to protect delicate input logic
circuits  capacitor 48 when switch 34b is off, thereby providing from
output voltage transients and high voltage RF  the low off capacitance.
Alternatively, when switch signals. The inputs of the switches 34 which are
con-  34b is on, the parasitic capacitor 48 is short circuited nected to
the control line 22, are preferably buffered  and is likewise made
relatively insignificant. When on, to enable the hybrid switches 34 to be
driven directly  25  switch 34b and the PIN diode 24 presents a relative by
CMOS (complementary metal oxide silicon) logic  short circuit across the
inductor 18 and the parasitic gates or standard TTL (transistor transistor
logic)  capacitor 46. Hence, the parasitic capacitors 46 and interface
circuitry. Preferably, Schmitt triggers at the  48 do not de-tune
orsubstantially affect the frequency input of each of the switches 34 would
increase noise  response of the variable RF tuned network in accord-
margins when using the switches 34 with the CMOS   30  ance with the
present invention. type input signals to prevent false triggering of the
To keep the switches 34 conducting during switches 34 in noisy
environments. A central compo-  bidirectional high RF current and voltage
signals, nent of the solid state hybrid switches 34 are power  back-to-back
connections of two switching MOSFETs switching MOSFETs 36a, 36b, 38a and
38b which     36a and 36b, and 38a and 38b and back-to-back con- typically
exhibit minimized on-state resistance and   35  nections of the parasitic
PN diodes 42a and 42b, and offset voltages.
44a and 44b, are required. A single MOSFET connec- In this preferred
embodiment, a logic control sig-  tion may not otherwise conduct positive
and negative nal on line 22 drives the logic input of switch 34b and
voltage phases of the RF signal because of the inhe- drives a logic
inverter40 which in turn drives the logic  rent unidirectional operation of
a MOSFET. These input of the second switch 34a. This arrangement is  40
back-to-back connections enable conduction of both an example of one
embodiment. Other circuit connec-  positive and negative voltages of the RF
signal tions and logic components may be used to achieve  through the
switches 34. the same result. The logic control signal line 22 and  Of
operational importance is the parasitic capaci- inverter 40 are used to
turn on one switch, e.g. 34a,  tor48, which is used to rectify a
positivevoltage on the or the other, e.g. 34b, alternately. The DC forward
45  cathode terminal of the PIN diode 24 so as to cause bias current, from
the current source 28 of FIGURE 3,  reverse biasing and to insurethatthe
PIN diode 24 will will then conduct through either the inductor 18 when
not conduct in the presence of a high voltage alternat- switch 34a is on
and switch 34b is off, or through the  ing RF signal. PIN diode 24 when
switch 34b is on and switch 34a    In the preferred embodiment of the
present inven- is off, but not through both at the same time.  50  tion,
the switching power MOSFETs 36 and 38 are An advantage of an RF tuning
network in accord-  enhancement type devices and controlled by the pre-
ance with the present invention is that the inductor  sence or absence of a
positive voltage on their gate switching circuit32 has no moving parts and
is directly  electrodes. The gate voltage is generated by light controlled
by logic switching circuits compatible with  impinging on a series array of
photovoltaic elements computer control and may be operated at high speed.
55  (for example, small area silicon solar cells,) 52 and The preferred
implementation of the variable inductor  54. The light is provided by light
emitting diodes (LED) is with a binary incremental inductance coding    56
and 58. The LEDs 56 and 58 can be driven at high scheme providing a
suitable range and resolution with  speed under five volt logic control
signals to provide 6    11                  EP 0 293 454 B1
12 the fast RF network tuning needed in frequency hop-  characterized
further in that the control means (22b) ping communications equipment. The
light beam cou-  comprises optical coupling means (56,52) (58,54) for pling
of the control signals provides minimal stray  providing light signals to
control the switching means capacitive loading on the RF inductor network
ant pro-  (34a, 34b). 



vides dielectric isolation to the computer control cir-   5  5. The
inductor switching circuit of Claim 1 cults from high voltage RF signals
that may occur in  characterized further in that the switching means the
fast tuning RF inductor network. The plurality of  (20b) comprises:
photovoltaic elements 52 and 54 may each comprise        a first switching
means (34a) for coupling the for example, twenty two identical elements
providing  second terminal of the inductor (18) to the output ter-
sufficiently fast current and voltage changes to rapidly  lo   minal;
charge and discharge the gate electrode terminals of      a second
switching means (34b) for coupling the power MOSFETs 36 and 38.
the second terminal of the diode (24) to the output ter- The inductor
switching circuit 32 provides for fast  minal; and solid state switching of
the inductor 18 with electrical  the control means (22) is for controlling
the first isolation between control circuitry (not shown) driving   15  and
second switching means (34a, 34b) to couple the line 22 and the high
voltage RF signals. The circuit 32  output terminal alternately to the
second terminal of comprises relatively few parts and is cost efficient.
the inductor (18) and the second terminal of the diode (24) respectively.
6. The inductor switching circuit of Claim 5 Claims
20   characterized further in that the first and second switching means
(34a, 34b) comprise first (36a, 36b) 1. An inductor switching circuit
having an input  and second (38a, 38b) solid state switches respect-
terminal and an output terminal and an inductor (1 8b)  ively which couple
the output terminal to the second disposed in a series relationship
thereto, said inductor  terminal of the inductor (18) and to the second
termi- (18b) having first and second terminals, said first ter-  25   nal
of the diode (24) respectively as controlled by the minal being coupled to
said input terminal, and said  control means (22). Inductor switching
circuit having a switching device    7. The inductor switching circuit of
Claim 6 (24b) disposed in a parallel relationship with said  characterized
further in that: inductor (18b) and also coupled to said input terminal,
the second solid state switch (38a, 38b) com- said switching device (24b)
for providing an alternate  30   prises parasitic capacitance (48) which is
disposed electrical path at said input terminal, said inductor  between the
second terminal of the diode (24) and the switching circuit characterized
in that             output terminal; and said switching device (24b)
comprises a diode       whereby the capacitor comprises the parasitic (24b)
having first and second terminals and having its  capacitance (48) of the
second solid state switch first terminal coupled to the first terminal of
the induc-  35  (38a, 38b). tor;
8. The inductor switching circuit of Claim 4 switching means (20b) for
coupling the output  characterized further in that: terminal alternately to
the second terminal of the         the switching means (20b) comprises
first inductor (18b) and to the second terminal of the diode  (34a) and
second (34b) switching means which re- (24b);
40  spectively comprise first (36a, 36b) and second (38a, control means
(22b) for selectively controlling  38b) solid state switches which couple
the output ter- the switching means (20b) to switch between the sec-  minal
to the second terminal of the inductor (18) and ond terminal of the
inductor (18b) and the second ter-  to the second terminal of the diode
(24) respectively minal of the diode (24b);                           as
controlled by the control means (22); a capacitor (26b) coupled between the
second   45   the control means (22) is for controlling the first terminal
of the diode (24b) and the output terminal;  and second switching means
(34a, 34b) to couple the and biasing means (28) for providing bias energy
to  output terminal alternately to the second terminal of the diode (24b)
through the input terminal and the out-  the inductor (18) and the second
terminal of the diode put terminal.
(24) respectively; 2. The inductor switching circuit of Claim 1   50
the second solid state switch (38a, 38b) com- characterized further in that
the diode (24b) com-  prises parasitic capacitance (48) which is disposed
prises a PIN diode.                                 between the second
terminal of the diode (24) and the 3. The Inductor switching circuit of
Claim 1     output terminal; characterized further in that the biasing
means (28)      whereby the capacitor comprises the parasitic comprises a
constant current source (28) providing a   55   capacitance (48) of the
second solid state switch constant current through the input and output
termi-  (38a, 38b); and nals.
the optical coupling means (56, 52)(58, 54) 4. The inductor switching
circuit of Claim  1    comprises first (56) and second (58) light
generating 7    11                  EP 0 293 454 B1                     12
the fast RF network tuning needed in frequency hop-  characterized further
in that the control means (22b) ping communications equipment. The light
beam cou-  comprises optical coupling means (56,52) (58,54) for pling of
the control signals provides minimal stray  providing light signals to
control the switching means capacitive loading on the RF inductor network
ant pro-  (34a, 34b). vides dielectric isolation to the computer control
cir-   5  5. The inductor switching circuit of Claim 1 



cuits from high voltage RF signals that may occur in  characterized further
in that the switching means the fast tuning RF inductor network. The
plurality of  (20b) comprises: photovoltaic elements 52 and 54 may each
comprise        a first switching means (34a) for coupling the for example,
twenty two identical elements providing  second terminal of the inductor
(18) to the output ter- suficiently fast current and voltage changes to
rapidly  10   minal; charge and discharge the gate electrode terminals of
a second switching means (34b) for coupling the power MOSFETs 36 and 38.
the second terminal of the diode (24) to the output ter- The inductor
switching circuit 32 provides for fast  minal; and solid state switching of
the inductor 18 with electrical  the control means (22) isfor controlling
thefirst isolation between control circuitry (not shown) driving   15  and
second switching means (34a, 34b) to couple the line 22 and the high
voltage RF signals. The circuit 32  output terminal alternately to the
second terminal of comprises relatively few parts and is cost efficient.
the inductor (18) and the second terminal of the diode (24) respectively.
6. The inductor switching circuit of Claim 5 Claims
20  characterized further in that the first and second switching means
(34a, 34b) comprise first (36a, 36b) 1. An inductor switching circuit
having an input  and second (38a, 38b) solid state switches respect-
terminal and an output terminal and an inductor (18b)  ively which couple
the output terminal to the second disposed in a series relationship
thereto, said inductor  terminal of the Inductor (18) and to the second
termi- (1 8b) having first and second terminals, said first ter-  25  nal
of the diode (24) respectively as controlled by the minal being coupled to
said input terminal, and said  control means (22). inductor switching
circuit having a switching device   7. The inductor switching circuit of
Claim 6 (24b) disposed in a parallel relationship with said  characterized
further in that: inductor (1 8b) and also coupled to said input terminal,
the second solid state switch (38a, 38b) com- said switching device (24b)
for providing an alternate  30   prises parasitic capacitance (48) which Is
disposed electrical path at said input terminal, said inductor  between the
second terminal of the diode (24) and the switching circuit characterized
in that             output terminal; and said switching device (24b)
comprises a diode      whereby the capacitor comprises the parasitic (24b)
having first and second terminals and having its  capacitance (48) of the
second solid state switch first terminal coupled to the first terminal of
the induc-  35  (38a, 38b). tor;
8. The inductor switching circuit of Claim 4 switching means (20b) for
coupling the output  characterized further in that: terminal alternately to
the second terminal of the       the switching means (20b) comprises first
inductor (1 8b) and to the second terminal of the diode  (34a) and second
(34b) switching means which re- (24b);
40  spectively comprise first (36a, 36b) and second (38a, control means
(22b) for selectively controlling  38b) solid state switches which couple
the output ter- the switching means (20b) to switch between the sec-  minal
to the second terminal of the inductor (18) and ond terminal of the
inductor (18b) and the second ter-  to the second terminal of the diode
(24) respectively minal of the diode (24b);                           as
controlled by the control means (22); a capacitor (26b) coupled between the
second   45   the control means (22) is for controlling the first terminal
of the diode (24b) and the output terminal;  and second switching means
(34a, 34b) to couple the and biasing means (28) for providing bias energy
to  output terminal alternately to the second terminal of the diode (24b)
through the input terminal and the out-  the inductor (18) and the second
terminal of the diode put terminal.
(24) respectively; 2. The inductor switching circuit of Claim 1   50    the
second solid state switch (38a, 38b) com- characterized further in that the
diode (24b) com-  prises parasitic capacitance (48) which is disposed
prises a PIN diode.                                 between the second
terminal of the diode (24) and the 3. The inductor switching circuit of
Claim 1    output terminal; characterized further In that the biasing means
(28)     whereby the capacitor comprises the parasitic comprises a constant
current source (28) providing a   55  capacitance (48) of the second solid
state switch constant current through the input and output termi-  (38a,
38b); and nals.                                                    the
optical coupling means (56, 52)(58, 54) 4. The inductor switching circuit
of Claim 1    comprises first (56) and second (58) light generating 7    13
EP 0 293 454 B1                 14 means for providing light control
signals to the first  nal of the respective inductor and the second
terminal and second switching means (34a, 34b) respectively  of the
respective diode; and comprises first (52) and second (54) light receiv-
a plurality of capacitors (26a, 26b,..26n) one ing means for providing
electrical control signals to  each associated with one each of said
diodes, and control the solid state switches (36a, 36b) (38a, 38b)   5
coupled between the second terminal of said respc- to switch in response to
the light signals of the first and  tive diode and the respective
sub-output terminal; and 



second light generating means (56, 58) respectively.     biasing means (28)
for providing bias energy to 9. The inductor switching circuit of Claim 8
the plurality of diodes through the Input terminal and characterized
further in that:                     the output terminal. the first (36a,
36b) and second (38a, 38b) solid  10 state switches each comprise a MOSFET
device hav- ing a gate;
Revendicatlons the diode (24) comprises a PIN diode; the biasing means (28)
comprises a constant       1. Circuit de commutation de bobine d'inductance
current source providing a constant current through   15  ayantune borne
dentr6e etune borne de sortie et une the input and output terminals;
bobine d'inductance (18b) mont6es en s6rie les unes the control means
further comprises a pro-    avec les autres, la bobine d'inductance (18b)
ayant cessor means for providing first and second electrical  des premiere
et deuxibme bomes, ladite borne control signals;
d'entr6e, et ledit circuit de commutation de bobine the first (56) and
second (58) light generating   20   dinductance ayant un dispositif de
commutation means each comprise a light emitting diode respon-  (24b) mont6
en parallale sur la bobine d'inductance sive to the respective electrical
control signals to pro-  (18b) et igalement relic A ladite borne d'entree,
le dis- vide the light control signals; and                 positif de
commutation (24b) 6tant pr6vu pour fournir the first (52) and second (54)
light receiving  un chemin de conduction 6lectrique de remplacement means
each comprise a photosensitive device coup-  25   A partir de ladite borne
d'entr6e, ledit circuit de led to the gate of the respective MOSFET device
and  commutation de bobine d'inductance 6tant caract6- responsive to the
respective light control signals to  rise en ce que: control the MOSFET
device to switch.                    Il dispositlfde commutation (24b) est
constitu6 10. The inductor switching circuit of Claim 1   par une diode
(24b) ayant des premibre et deuxieme further characterized in that said
switching circuit  30   bornes etayant sa premibre borne reli6e Ala
premnire further includes a plurality of said inductors (18a,  borne de la
bobine d'inductance; 18b,..18n) disposed In a series relationship to each
des moyens de commutatIon (20b) sont pr6vus other and to said input and
output terminals, and   pour raller la borne de sortie altemativement a la
further includes a sub-input and a sub-output terminal  deuxibme borne de
Ia bobine d'Inductance (18b) et a associated with each of said plurality of
inductors,  35  la deuxibme borne de la diode (24b); each Inductor having
its first terminal coupled to said  des moyens de commande (22b) sont
privus respective sub-input terminal, said inductor switching  pour
commander s6lectivement les moyens de circuit further includes a plurality
of said switching  commutation (20b) pour qu'ils commutent entre la devices
(24a, 24b,..24n), one each of which is dis-  deuxibme borne de la bobine
dOinductance (18b) et la posed in a parallel relationship with one each of
said  40  deuxibme borne de la diode (24b); inductors (18a, 18b,..18n) each
switching device also    un condensateur (26b) est mont6 entre la being
coupled to said respective sub-input terminal,  deuxibme borne de la diode
(24b) et la borne de sor- said switching devices for providing alternate
electri-  tie; et cal paths at said respective sub-input terminals, said
des moyens de polarisation sont prevus pour inductor switching circuit
characterized in that:  45  fournirune 6nergie de polarisation ala diode
(24b) par each said switching device (24a, 24b,..24n)   I'Intermedialre de
la borne d'entree et de la borne de comprises a diode having first and
second terminals  sortie. and having its first terminal coupled to said
respective  2. Circuit de commutation de bobine d'Inductance sub-input
terminal;                                 selon la revendicatlon 1,
caract6rise en outre en ce a plurality of switching means (20a, 20b ...
20n),  so  que la diode (24b) est constituee par une diode PIN. one each
associated with one each of said inductors    3. Circuit de commutation de
bobine dOinductance for coupling a respective sub-output terminal alter-
selon la revendication 1, caractfrls6 en outre en ce nately to the second
terminal of said respective induc-  quo les moyens de polarisation (28)
comprennent une tor and to the second terminal of the respective diode;
source de courant constant (28) fournissant un cou- a plurality of control
means (22a, 22b,..22n),  55  rant constant par l'intermedialre des bomes
d'entrde one each associated with one each of said switching  et de sortie.
means for selectively controlling said respective      4. Circuit de
commutation de bobine dinductance switching means to switch between the
second termi-  selon la revendication 1, caract6ris6 en outre en ce 8    15
EP 0 293 454 B1                16 que les moyens de commands (22b)
comprennent     (38a, 38b) comprend une capacitH parasite (48) qui des
moyens de couplage optique (56, 52) (58, 54)  est disposee entre la
deuxieme borne de la diode (24) pour foumir des signaux lumineux pour
commander  et la borne de sortie, les moyens de commutation (34a, 34b).
ce qui fait que le condensateur est constitu6 5. Circuit de commutation de
bobine dOinductance   5   par la capacite parasite (48) du deuxibme
commute- selon la revendication 1, caracterise en outre en ce  teur A
semi-conducteurs (38a, 38b); et que les moyens de commutation (20b)
comprennent:      les moyens de couplage optique (56, 52) (58, 



des premiers moyens de commutation (34a)    54) comprennentdes premIers
(56) et deuxibmes (58) pour relier la deuxibme borne de la bobine d'induc-
moyens gen6rateurs de lumiere pour foumir des tance (18) a la bome de
sortie;             10  signaux de commando lumineux aux premiers et des
deuxibmes moyens de commutation (34b)   deuxibmes moyens de commutation
(34a, 34b), res- pour relier la deuxibme borne de la diode (24) A la
pectivement, et comprennent des premiers (52) et bome de sortie; et en ce
que                     deuxibmes (54) moyens r6ceptours de lumlire pour
les moyens de commando (22) sont prevus     foumir des signaux de commando
6lectriques pour pour commander les premiers et deuxilmes moyens  15
commander los commutateurs a semi-conducteurs de commutation (34a, 34b)
pour relier la borne de sor-  (36a, 36b), (38a, 38b) pour qu'lls commutent
en tie altemativement a la deuxibme borne de la bobine  reponse aux signaux
Issus des premiers et deuxib- d'inductance (18) et A la deuxibme borne de
la diode  mes moyens generateurs do lumibre (56,58), respec- (24),
respectivement.                            tivement. K-'   6. Circuit de
commutation de bobine d'inductance  20  9. Circuit de commutation de bobine
d'inductance solon la revendication 5, caracterise en outre en ce  selon la
revendication 8, caracterise en outre en ce quo les premiers et deuxiemes
moyens de commuta-  quo: tion (34a, 34b) comprennent des premiers (36a,
36b)   les premiers (36a, 36b) et deuxiemes (38a, et deuxilmes (38a, 38b)
commutateurs a semi-con-  38b) commutabeurs A semi-conducteurs compren-
ducteurs, respectivement, qui relient la borne de sor-  25  nent chacun un
transistor MOS ayant une grille; tie A la deuxieme borne de la bobine
d'inductance (18)  la diode (24) 6st une diode PIN; et A la deuxilme borne
de la diode (24), respective-  los moyens de polarisation (28) comprennent
ment, selon ce qui est commande par les moyens de  une source de courant
constant foumissant un cou- commande (22).
rant constant par l'interm6diaire des bomes d'entr6e 7. Circuit de
commutation de bobine d'inductance  30  et de sortie; selon la
revendication 6, caracterise en outre en ce  les moyens de commande
comprennent en que:                                             outre des
moyens formant "processeur" pour fournir le deuxieme commutateur A
semi-conducteurs  des premiers et deuxibmes signaux de commando (38a, 38b)
comprend une capacite parasite (48) qui  electriques; est dispos6e entre la
deuxibme borne de la diode (24)  35  les premiers (56) et deuxibmes (58)
moyens et Ia bome de sortie; et                         generateurs de
lumlere comprennent chacun une ce qui fait que le condensateur est
constitue  diode lumineuse sensible aux signaux de commando par la capacite
parasite (48) du deuxibme commuta-  blectriques respectifs pour foumir les
signaux de t four A semi-conducteur (38a, 38b).                 commande
lumineux; et 8. Circuit de commutation de bobine d'nductance  40  les
premiers (52) et deuxibmes (54) moyens selon la revendication 4, caracteise
en outre en ce  recepteurs de lumiere comprennent un dispositif pho- que:
tosensible relie A la grille du transistor MOS respectif les moyens de
commutation (20b) compren-    et sensible aux signaux de commando lumineux
res- nent des premiers (34a) et deuxiemes (34b) moyens  pectifs pour
commander le transistor MOS pour qu'll de commutation qui comprennent
respectivementdes  45  commute. premiers (36a, 36b) et deuxibmes (38a, 38b)
commu-  10. Circuit de commutation de bobine d'induc- tateurs A
semi-conducteurs qui relient la borne de sor-  tance selon la revendication
1, caracterise en outre en tie A la deuxilme borne de la bobine
d'lnductance (18)  ce qu'il comprend en outre plusieurs desdites bobines et
A la deuxibme borne de la diode (24), respective-  d'inductance (1 8a, ...,
18n) montbes en sbris les unes ment, selon ce qui est commandb par lea
moyens de  5o  avec les autres et avec lesdites bornes d'entrbe et de
commande (22);                                   sortie, et en ce qu'Dl
comprend en outre une borne de les moyens de commando (22) sont prbvus
sous-entr6e et une borne de sous-sortie associbes A pour commander les
premiers et deuxibmes moyens  chacune desdites plusleurs bobines
d'inductance, de commutation (34a, 34b) pour qu'lls relient la borne
chaque bobine d'inductance ayant sa premibre bome de sortie alternatfvement
A la deuxieme borne de la  55  reib~e A ladito borne de sous-entree
respective, ledit bobine d'inductance (18) et A la deuxibme borne de
circuit de commutation d'inductance comportant en la diode (24),
respectivement;                   outre pluslours desdits dispositife de
commutation le deuxieme commutateur A semi-conductours  (24a, ..., 24n)
dont chacun est montb en parallble sur 9 1111111   II 1111111111111 II11 *C
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respective, desdites bobines d'inductance (18a,  zum Koppeln des
Ausgangsanschlusses altemierend I 8b, ..., 1 ga), chaque dispositif de
commutation etant  an den zweiten Anschlul3 des Induktors (1 8b) und an
egalement relie A ladite borne de sous-ent6ee respeo-  den zweiten
AnschluBl der Diode (24b); tive, lesdits dispositifs de commutation 6tant
prevus   eine Steuervorichtung (22b) vorgesehen ist, pour fournir des
chemins de conduction lectrique de   5   zum selektiven Steuern der
Schaltvorrichtung (20b) remplacement A partir desdites bomes de sous-en-
zum Schalten zwischen dem zweiten Anschlul des 



tree respectives, ledit circuit de commutation d'induo-  Induktors (18b)
und dem zwelten Anschluf& der Diode tance 6tant caract&rse en ce que:
(24b); chacun des dispositils de commutation (24a,        ein Kondensator
(26b) zwischen den zwelten 24a, ..., 24n) comprend une diode ayant des
premiere  10  AnschluB der Diode (24b) und den Ausgangsan- et deuxilme
bomes et ayant sa premiere borne rellee  schlul gekoppelt ist; und A ladite
borne de sous-entr6e respective;               eine Vorspannvonrichtung
(28) zum Bereltetel- plusleurs moyens de commutation (20a,        len einer
Vorspannungsenergie an die Diode (24b) 20b, ..., 20n) sont prevus, chacun
d'entre eux etant  durch den Eingangsanschlul und den Ausgangsan- associ6 a
une desdites bobines d'inductance pour  15  schlug vorgesehen ist relier
une borne de sous-sortie respective alternative-  2. Der
Induktor-Schaltschaltkreis von Anspruch ment a la deuxieme borne de ladite
bobine d'lnduo-  1, weiter gskennzeichnet dadurch, daB die Diode tance
respective et A la deuxieme borne de la diode  (24b) eine PIN-Diode
aufwivst. respective;                                           3. Der
Induktor-Schaltschaltkreis von Anspruch plusieurs moyens de commande (22a,
22b, ...,  20  1, welter gekennzeichnetdadurch, dal, die Vorspann- 22n)
sont pr6vus, chacun d'entre eux 6tant assocle A  vorrichtung (28) eine
Konstantstromquelle (28) auf- un, respectif, desdits moyens de commutation
pour  weist,  welche  durch  die  Elngangs-  und commander selectivement
ces moyens de commuta-     Ausgangsanschlusse einen Konstantstrom bereit-
tion respectifs pour qu'ils commutent entre la     stelot. deuxieme borne
de la bobine d'inductance respective   25  4. Der
lnduktor-Schaltschaltkrels von Anspruch et la deuxieme borne de la diode
respective;       1, weiter dadurch gekennzeichnet, dag die Steuervor-
plusieurs condensateurs (26a, 26b, ..., 26n)  richtung (22b) optische
Koppelvorrichtungen (56, 52) sont pr6vus, chacun d'entre eux etant associ6
A une,  (58,54) aufwelst zum Bereitstellen von Lichtsignalen, respective,
desdites diodes et mont6 entre la      um die Schaltvorrichtungen (34a,
34b) zu steuem. deuxieme borne de ladits diode respective et la borne   30
5. Der Induktor-Schaltschaltkrels von Anspruch de sous-sortle respective;
et                      1, weiter dadurch gekennzelchnet, dag die
Schaltvor- des moyens de polarisation (28) sont prevus  richtung (20b)
aufweist pour fournir une 6nergie de polarisation auxdites plu-  eine erste
Schaltvorrichtung (34a) zum Kop- sleurs diodes par l'intermidialre de la
borne d'entree  peln des zweiten Anschlusses des Iduktors (18) an et de la
borne de sortie.                     35  den Ausgangsanschlul; eine zweite
Schaltvonrichtung (34b) zum Kop- pain des zweiten Anschlusses der Diode
(24) an den Patentansprfche
AusgangsanschluB; und wobei die Steuervorrichtung (22) zum Stauem der 1.
Emn Induktor-Schaltschaltkrels mit einem Ein-  40  ersten und zweiten
SchaltVorrichtungen (34a, 34b) gangsanschluB und elnem AusgangsanschluB und
vorgesehen ist, um den Ausgangsanschlul3 altemie- einem Induktor (18b), der
in Reihe hierzu angeordnet  rend an den zweitsn Anschlull des Induktors
(18) und ist, wobei der Induktor (18b) erste und zwelte     den zweitsn
AnschluB der Diode (24) zu koppeln. Anschlifsse aufweist, wobel der erste
AnschluM mit    6. Der lnduktor-Schaltschaltkrels von Anspruch dem
EingangsanschluB verbunden it und wobei der  45  5, weiterdadurch
gekennzeichnst, daB die ersten und Induktor-Schaltschaltkrels esne
Schaltvorrichtung  zweiten Schaltvorrichtungen (34a, 34b) erste (36a, (24b)
aufweist, welche parallel zu dem Induktor (18b)  36b) und zweite (38a, 38b)
Halbleiterschalter aufwei- angeordnet und ebenfalls mit dem
Eingangsanschlull  sen, welche den AusgangsanschluB an den zwelten
gekoppelt ist, wobei die Schaltvorrichtung (24b) zur  AnschluB des
Induktors (18) und den zwelten Bereitstellung sines geAnderten elektrischen
Pfades  50  Anschlug der Diode (24) unter Steuerung durch die an dem
EingangsanschluS vorgesehen ist, wobel der  Steuervorrichtung (22) koppeln.
lnduktor-Schaltschaltkreis dadurch gekennzeichnet     7. Der
Induktor-Schaltschaltkreis von Anspruch ist, daB:
6, weiter dadurch gekennzeichnet, daB der zweite die Schaltvortichtung
(24b) sine Diode (24b)  Halbleiterschalter (38a, 38b) elnen parasitaren
Kon- mit ersten und zweiten AnschlOssen aufweist, wobei  55   densator (48)
aufweist, der zwischen dem zwelten der orate Anschlull an den ersten
Anschlug des     Anschlull der Diode (24) und dem AusgangsanschluS
Induktors gekoppelt ist;                           angeordnet ist; und
wobei der Kondensator den para- esne Schaltvorrichtung (20b) vorgesehen
Ist,  sitaren Kondensator (48) des zweiten Halblelterschal- 10 1 1111111
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20 ters (38a, 38b) aufweist.                             10.  Der
Induktor-Schaltschaltkreis  nach 8. Der Induktor-Schaltschaltkrels von
Anspruch  Anspruch 1, welter dadurch gekennzelchnet, daB der 4, welter
dadurch gekennzeichnet, daB:             Schaltschaltkreis weiterhin
aufweist: die Schaltvorrichtung (20b) erste (34a) und        sine  Mehrzahl
der  Induktoren  (18a, zweite (34b) Schaltvorrichtungen aufweist, welche
5   18b . 18n) welche in Serie zuelnander und zu den jewells erste (36a,
3Bb) und zwelte (38a, 38b) Halb-  Eingangs- und AusgangsanschlOssen
angeordnet 



leiterschalter aufweisen, welche den Ausgangsan-   sind; und einen
Unter-Eingangsund elinen Unter-Aus- schluM mit dem zweiten AnschluM des
Induktors (18)  gangsanschluB, der jedem aus der Mehrzahl von und dem
zweiten Anschlul& der Diode (24) koppeln  Induktoren zugeordnet Ist, wobel
jeder Induktor mit unter Steuerung durch die Steuervorrichtung (22);    10
seinem ersten Anschlul3 mit dem jeweiligen Unter- die Steuervorrichtung
(22) zur Steuerung der  ElngangsanschluM verbunden lst, wobei der lnduktor-
ersten und zweiten Schaltvorrichtungen (34a, 34b)  Schaltschaltkreis
welterhin  sine  Mehrzahl der ist, um den AusgangsanschluS altemnlerend an
den   Schaltvonrichtungen (24a, 24b. 24n) aufwelst, von zweiten AnschluS
des Induktors (18) und den zweiten  denen jede parallel mit einem der
Induktoren (18a, AnschiuB der Diode (24) zu koppeln;           15  18b .
18n) angeordnet ist, wobel jede Schaltvonich- der zweite Halbleiterschalter
(38a, 38b) einen  tung weiterhin mit dem  zugehorigen Unter-Ein-
parasitaren Kondensator (48) aufweist, der zwischen  gangeanschiuB
gekoppelt  ist,  wobei  die dem zweiten AnschluB der Diode (24) und dem
Aus-   Schaltvorrichtung zum Bereitstellen abwechselnder gangsanschlull
angeordnet lst;                     elektrischer Pfade an den jewelligen
Unter-Eln- wobei der Kondensator den parasitaren Kon-  20  gangsanschlossen
vorgesehen sind, wobel der densator (48) des zweiten Halbleiterschalters
(38a,  Induktor-Schaltschaltkrels dadurch gekennzeichnet 38b) aufweist; und
ist, daP: daB die optischen Koppelvorrichtungen (56,        jede
derSchaltvorichtungen (24a, 24b ..... 24n) 52) (58, 54) erste (56) und
zwelte (58) Lichterzeu-  sine Diode aufwelst mit ersten und zwelten
Anschl~s- gungsvorrichtungen aufWeisen, um  Lichtsteuersi-  25  sen, wobei
dererste AnschluB mitdemjeweillgen Un- gnale fur die ersten und zweiten
Schaltvorrichtungen  ter-EingangsanschluB gekoppelt ist; (34a, 34b)
bersitzustellen und erste (52) und zweite    sine Mehrzahl von
Schaltvorrichtungen (20a, (54) Lichtempfangsvorrichtungen aufweisen zum
20b,. 20n) vorgesehen lst, von denen jede elnem Bereitstellen elektrischer
Steuersignale, um die Halb-  der Induktoren zugeordnet ist, um oinen
Jeweiligen lelterschalter(36a, 36b) (38a, 38b) so zu steuem, dan   30
Unter-AusgangsanschluB abwechselnd an den zwel- sie in Antwort auf die
Uchtsignale von den ersten und  ten AnschluM des zugehorigen Induktors und
an den zweiten  Lichterzeugungsvorrichtungen  (56, 58)    zwelten AnschluBl
derjeweiligen Diode zu koppeln; schalten.
eine Mehrzahl von Steuervorrichtungen (22a, 9. Der
Induktor-Schaltschaltkrels nach Anspruch  22b,. 22n) vorgesehen Ist, von
denen jewells elne 8, welter dadurch gekennzeichnet, dan:        35  elner
der Schaltvorrichtungen zugeordnet ist, um die die ersten (36a, 36b) und
zweiten (38a, 38b)  jeweiligen Schaltvorrichtungen selektivzu steuem, so
Halbleiterschalter jeweils sin MOSFET-Element mit  daB diese zwlschen dem
zwelten Anschlul des zuge- einem Gatter aufwelsen;
horigen Induktors und dem zweiten AnschluB der die Diode (24) sine
PIN-Diode aufweist;      zugehorigen Diode schalten; die Vorspannvonichtung
(28) sine Konstant-  40     sine Mehrzahl von Kondensatoren (26a,
stromquelle aufweist, welche einen Konstantstrom   26b .
26n)vorgesehenist,vondenenjedereinerder durch die Eingangs- und
AusgangsanschlOsse bereft-  Dioden zugeordnet lst und welche zwlschen dem
stellt;                                            zweiten AnschluM der
zugeh8rigen Diode und dem die Steuervorrichtung welterhin sine Prozes-
jeweiligen Unter-AusgangsanschluB gekoppelt sind; sorvonrichtung aufweist
zur Bereltstellung erster und   45  und zweiter elektrischer Steuersignale;
daB Vorspannvonichhungen (28) vorgesehen die ersten (56) und zweiten (58)
Lichterzeu-  sind zum Bereitstellen elnerVorspannungsenergle an
gungsvorrichtungen jeweils eine lichtemittlerende  die Mehrzahl der Dioden
durch den Eingangsan- Diode aufWelsen, welche auf die jeweiligen elektri-
schlul und den AusgangsanschluB%. schen Steuersignale anspricht, um die
Lichtsteuersi-  5o gnale bereltzustellen; und dal die ersten (52) und
zwelten (54) Lichtemp- fangsvorrichtungen jeweils sin photoempfindliches
Element aufweisen, welches mit dem Gatter des jeweiligen MOSFET-Elementes
gekoppelt ist und auf  as die jewelligen Lichtsteuersignale anspricht, um
das MOSFET-Element so zu steuern, dal diesses schal- tet. 11    


