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Parallel MOSFET Power Switch Circuit |
Tééhnical Field

' This invention relates to a high power elec-
trical switching circuit using parallel connected metal

- oxide semiconductor field effect transistors.

Background of the Invention _ _ .
Metal oxide semiconduétor~figld effect tran-

_sistors (typically referred to as MOSFETs) are capable

of the high switching speeds needéd for powering such
loads as an electric motor from a DC supply. However,
the current rating of available MOSFETs is is not ade-

qQuate to carry the current required for many sizes of

motors. Accordingly, it is often desirable to operate
two or more power MOSFETS in parallel in a sw;tchzng
circuit. . _

The forward reszstance of the drazn-source
circuit of power MOSFETS is typzcally uniform from
MOSFET to MOSFET. Accordingly, the MOSFETSs may be con-
nected in parallel in a switching circuit and the
switched currents will divide_substantially equally
among the MOSFETs so that the cur:enﬁ rating is not.

- axceeded.

. A power MOSFET has an znherent reverse dzode
Junction between the source and d:azn elements. When
the MOSFET switch is used wzth a regeneratzve load,
the reverse current which o:;urs as the switch is
opened or turned off flows through the reverse diode
junction. The resistance of:thg teversé junctigns of
MJSFETS may differ substantially. With a plurality of
:MOSFETS connected in_parallel,:the reverse current from
a réqenérative load divides in inverse relation to the



reverse junction resistance. The current may exceed
the reverse junction current rating, causing MOSFET
failure.

'Summagx of the Invention
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"It is an object of this invention to provide

a parallel MOSFET power switchlnc circuit in which the

reverse current from a regenerat;ve load is diverted
from the reverse dzcde ]unctions to avoid the prchlem
outlined above. , o

More partzcularly, it is a feature of the
power switching circuit that a d;ode Ls connected in

' parallel with the source—draln czrcults of .the MOSFETS
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and coled to conduct the reverse current from the load.
A seccnd diode ‘is connected 1n series wzth the scurce-

-~ drain circuits of each of the MOSFET switches and poled

to block current flow through the reverse diode junc-

‘tions cf the MOSFETS..

Further features and advantages will be ap-
parent frcm the following descrzptxon and frcm the
drawing which is a schematic diagram of a power switch

circuit incorporating the invention.
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The switching circuit disclosed may be used
in controlling the current from a DC supply to a re-
generative load, as, for example, ‘a DC motor. The

_ switching circuit may be turned on and off, or the

switch closed and opened, by pulses from a control
signal source. The pulses are modulated ﬁc_contrcl the
power to the load and the load operationm. For example,

- with a nc moto:, the motor speed is controlled.
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 With partzcular reference to the drawan, a
plurality of MOSFETS 10, 11 have their source-drain
circuits connected’ in parallel from one terminal +V
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- DC supply.

- of a DC supply to the regene:ativeiload_lz.__The load

circuit is completéd.to the other terminal -V of the

Each of the MOSFETS 10, 11 has an inherent
or paraszt;c reverse diode 10a; 1lla connected as in-
dicated by dashed lines in parallel wzth the source-

- drain circuit.

A control szgnal source 14 has an output
wh;ch is a series of pulses indicated by waveform 15.
The switching-control s;gnal from source 15 is con-

nected through isolating resistors 16 with the gate

elements of the MOSFETs 10, 1l1. The switching con-
trol pulses may be modulated, ‘as by width modulation,
to control the power delivered to load 12.

The forward resistance of the source-drazn
circuits of the MOSFETs is substantially the sare.
Accordingly, the forward current from the DC supply to
load 12 divides subStantially'equally among the
MOSFETS. However, the resistance of the reverse diode
junctions may differ substantially from MOSFET to

'MOSFET so that the reverse currents divide unequally

and may exceed the reverse current rating of one or
more of tha MOSFETs.
In accordance with the invention, a first

diode 18 is connected in parallel with the MOSFETs

between the rengeerative load 12 and the terminal +V
of the DC supply. Diode 18 is selected with a current
rating sufficient to carfy the entire reverse current
from load 12. '

In order to prevent reverse current flow
throuqh-the reverse diodes 10a, 1la of the MOSFETSs,
a second diode 20 is connected in series between the
DC supply terminal +V and the drain elements of the
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'MOSPETs end poled to block the reverse current. Thus,

all of the reverse current is forced to flow through
the parallel connected diode 18.

Additional MOSFET swztches may be connected
in parellel with MOSFETs 10, 11 as indicated by the
dashed lines at the r;ght of the flgure.

A suitable power MOSFET is a type IRF 450 of
Internat;onal Rectlfler, rated to operete at 450 volts.
and to carry a forward current . of 13 amperes. The re-

verse diode alsoc has a current rating of 13 amperes.

A power MOSFET has a very hzgh speed switen-
ing action. Typ;cally the turn on delay t;me 18 of
the order of 35 x 10 s seconds with a current rise
time of 50 x 10~? seconds. The turn Off delay time
is 150 x 10™° seconds with a current decay time of
70 x 10”2 seconds. The frequency of the control signal
15 may be of the order of 10 KHz with pulse width
modulation to control the power to the load.
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* Claims

parallel MOSFET Power Switch Circuit

1. A power switching circuit for switching

‘power from a DC supply'té a regeneragivelload; com-
‘prising: s '

a plurality of ?owe: MOSFETs each having
source, drain and gate elements with the source-drain
circuits parallel connected. between the DC supply and

‘the regenerative ioad; each of said MOSFETs having an
_therent reverse dlode Junctlon between the source and

drain elements;
a control signal source having a switching
control signal output conne;téd with the gate element

of each MOSFET, switching the MOSFET source-drain cir-
‘cuits on and off at a selected rate. '

a first diode connected Ln parallel with the'
source-drazn circuit of said power MOSFETS and poled
to conduct reverse current from the load; and _
' a second dicde connected in series with the _agg"
source drain circuits'of each MOSFET and poled to block
current flow through the reverse dxcde ‘junction of  the
MOSFETS. ' '

2 The power"switching éircuit of claim 1

- including isoclation resistors conne$ted between the

control signal source and the gate element of each of L e
said MOSFETs.

3. The power switchint circuit of claim 1
in which the DC supply has positive| and negative ter-

minals_and the load has two terminals, said second
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diode being connected between one of the terminals £
the DC supply and thé source-drain circuits of saido.
MOSFE?s, cne terminal of said load being connected with
| the ?ourcefdrain~ci;Cuits of said MOSFETs, the othe

5 :term%nal of said loéd'beingféénnectéd with:the oth .
terminal of said DC supply and said first diode 1:«:r
co?nected betyeen said one terminal of the load an:1g
said one terminal of the DC supﬁly.i | |
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