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Parallel MOSFET Power Switch Circuit· 

Technical Field 
This invention relates to a hiqh power elec­

trical switchinq circuit usinq parallel connected metal 
oxide- semiconductor field effect transistors. 

Background of the Invention 
Metal oxide semiconductor field effect tran- · 

sistors (typically referred to as MOSFETs) are capable 
of the hiqh switchinq speeds needed for powering such 

10 loads as. an electric motor from a DC supply. However, 
the current ratinq of available MOSFETs is is not ade­
quate to carry the current required for many sizes. of 
motors. Accordinqly, it is often desirable to operate 
two or more pow-r MOSFE:Ts in parallel in a switchinq 

15 circuit. 
The forward resi-stance of the drain-source 

circuit of power MOSFETs i.s typically uniform from 
~OSFET to MOSFET. Accordinqly, the MOSFETs may bi!! con­
nected in_parallel in a switchinq circuit and the 

20 switched currents will divide substantially equally 
amonq the MOSFETs so that the current ratinq is not 
exceeded. 

A power MOSFET has an inherent reverse diode -junction between the source and drain elements. When 
25 the MOSFET switch is used with a reqenerative load, 

the reverse current which occurs as the switch is 
opened or turned off flows through the reverse diode 
junction •. The resistance of th_e reverse junctions of 
MJSFETs may differ substantially. With a plurality of 

30 MOSFETs connected in parallel, the reverse current from 
a reqenerative load divides in inverse relation to the 
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reverse- junction resistance. The ·.current· may exceed 
the reverse junction current ratinq,-causinq MOSFET 
failure. 

Summary of the Invention 
s · It is an object of this· invention to pr~vide 

10 

a parallel MOSFET power switchinq circuit in which the 
reverse current from a reqenerative load is diverted 
from the reverse diode junctions to avoid the problem 
outlined above. 

·More particularly, it is a feat\ire of the 
power switchinq circuit that a diode is ~onnected in 
parallel with the source-drain circ:Uits of .the MOSFETs 
and poled to concluC:t· the reverse current from the load. 

. . . 

A second diode is connected in series with the souree-
15 ·drain circuits of each of the ~SFET switches and poled 

to block current flow thr_ouqh the reverse diode junc­
tions of the MOSFETs. -

Further features and advantaqes will be ap­
parent from the followinq. description and from the· 

20 drawinq which is a schematic: diaqram of a power switch 
circuit inc:orporatinq the invention. 

The switc:hinq c:ir~it d·isclosed may be used 
in controllinq the current from a DC.supply to a re­
c;enerative load, as1 for example, a oc motor. The 

25 switchinq circuit may be turned on and off, or the 
switch elosed and opened, by pulses from a control 
siqnal: source. The pulses are modulated to control the 
power to the load and the load operation. For example, 
with a DC motor, the motor speed is controiled. 

30 with particular reference· to the drawinq7 a 
plurality of MOSFETs 10, 11 have their source-drain 
circuits connected in parallei from one terminal +V 
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o~ a DC: supply to the reqenerative· load 12. The load 
circuit is completed. to the other terminal -v of the 
DC supply •. 

Each of _the MOSFETs 10, 11 has an inherent 
S or parasitic reverse diode lOa~ lla connected as in­

dicated by dashed lines in parallel ·with th~ source­
drain circuit. 

A. control signal source l~ has an output 
which is. a series of pulses indicated by waveform 15. 

10. The switchinq control signal from source 15 is con­
nected. ~rouqb isolatinq resistors 16 with the qate 
elements 0£ the MOSFETs 10, 11. The switchinq con­
trol. pulses may be modulated, as by width modulation, 
to control the p~wer delivered to load 12. 

15 The forward resistance of the source-drain 
circuits of the MOSFETs is substantially the sarPe. 
Acc::ordinqly, the forward current from the DC supply to 
load 12 divides substantially·equally anionq the 
MOSFETs. However, the resistance of the reverse diode 

20 junctions may differ substantially from MOSFET to 
MOSFET so that the reverse currents divide unequally 
and may exceed the reverse current ratinq of one or 
more of the MOSF'ETs. 

In accordance with the invention, a first 
25 diode 18 is connected in parallel with the MOSFETs 

between the renqeerative load 12 and the terminal +v 
of the DC supply. Diode 18 is selected with a current 
ratinq sufficient to carry the entire reverse current 

. . 
from load 12. 

30 In order to prevent reverse current flow · 
throuqh the reverse diodes lOa, lla of the MOSFETs, 
a second diode 20 is connected in series between the 
DC supply terminal +V and the drain elements of the 
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MOSFETs and poled to block the reverse current. Thus, 
all of the rev~rse curr~nt is forced to flow throuqh 
the parallel connected diode 18.; 

Additional MOSFET switches may be connected 
5 in parallel with MOSFETs ·10, ll as indicated by the 

dashed lines at theriqht of the fi91ll'e. 
A suitable power MOSFET is a_type IRF 450 of 

International Rectifier, rated tc:) operate at 450 volts 
and to carry a forward current.of 13 amperes. The re-

10 verse diode also has a current ratinq of 13 amperes. 
A power MOSFET has a very hiqh speed switcn­

inq action. Typically the turn·on delay time is of 
the order of 35 x 10_9. seconds with a current rise 
time of so· x 10 ... g seconds. The turn off delay time 

15 is 150 x 10-9 seconds with a current decay time of 
70 x 10-9 seconds. Tile frequency of the control siq7tal 
15 may be of the order of 10 KHz wi·th pulse width 
modulation to control the power to the load. 

... 
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• Claims 

Parallel MOSFET Power Switch Circuit 

l. A power switchinq circuit for switchinq 

power frcm a DC supply to a reqenera:tive load, ccm-
. prisinq: 

a plurality of power MOSFETs each havinq 

5 source, drain and qate elements with the source-dra"in 
circuits parallel connected.between the DC supply and 

the reqenerative load, each of said MOSFETs havinq an 

inherent reverse diode junction between the source ~d 
drain elements; 

10 a control siqnal source havinq a switchinq 

lS 

control siqnal output connected with the qate element 

of each MOSFET, switching the MOSFET source-drain cir­

cuits on and off at a selected rate; 
.~ first diode connected in parallel ··with the 

source-drain circuit of said power ~OSFETs and poled 
to conduct reverse current from the;load; and 

a second diode connected in series with the 

source drain circuits of each MOSFET and poled to ·block 

current flow throuqh the reverse di9de junction of the 

. 20 MOSFETs ~ 

25 

• ! 

I . 
2. The power switchinq circuit of claim l 

- includinq isolation resistors conne6ted between the 
I 

control siqnal source and the qate ~lement of each o! 

said MOSFETs. / 

3 h · h' I . · f l · i • T e power switc int ~ircuit o c aim 

in which the DC supply has positive/ and neqative ter­

minals and the load has two termina/I.s, said second 
I 

,, __ , 
~~···. 
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diode beinq connected between one of the terminals of 
the oc sup5JlY and thEit so.urce-drain circuits of said . 
MOS!'ETs., one terminal of said load beinc; connected with 

the source-drain.circuits of said MOSEETs, the other 
terminal of said load beinc;connected with ·the other 
terminal of said DC supply and said first diode beinq 
connected between said one terminal of the load and 
said one terminal of the DC supply. 
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