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FAST SWITCHING SMARTFET

FIEL.D QOF THE INVENTION

This invention relates to power integrated
circuits, and more,specifically relates to a very fast
power MOSFET with an integrated thermal shutdown circuit
which operates at high speed.

BACKGROUND OF THE INVENTION

MOSgated power devices, such as IGBTs and power
MOSFETs having integrated current and thermal monitoring
circuits to turn off the power device under certain fault
conditions are well known. The power supply for such
power integrated devices is derived from the input signal
pulse. When the device speed is increased, the power
supply or Vec pulse lasts, for example, for only 100
nanoseconds for a 25 kHz application. However, the
temperature monitoring circuit, for example, requires
about 5 microseconds to complete its calculation. Since
Vee power is available only for 100 nancoseconds, the
temperature sensing circuit would lose its power supply
and would misfunction if the system is operated at about
25 kHz or higher.

BRIEF DESCRIPTION OF THE INVENTION
In accordance with the invention, the

temperature monitoring circuit of a power integrated
MOSgated device, for example, the temperature monitor
circuit in the IR6012 device made by the International
Rectifier Corporation of El Segqundo, California, is
modified to store or memorize the last temperature
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pul se. Wien the device speed is increased, the power supply or V[err] pulse
I'asts, for exanple, for only 100 15 nanoseconds for a 25 kHz
application. However, the tenperature nmonitoring circuit, for exanple,
requi res about 5 mcroseconds to conplete its calculation. Since V[err]
power is available only for 100 nanoseconds, the tenperature sensing
circuit would lose its power supply 20 and would m sfunction if the
systemis operated at about 25 kHz or Ri gher. BRI EF DESCRI PTI ON OF THE

| NVENTI ON I n accrodance with the invention, the tenperature nonitoring
circuit of a power integrated

calculation when V.. disappears. Thus, the

_ overtemperature signal is memorized in a small capacitor
to guarantee that the overtemperature signal will not be
lost between two pulses at a frequency greater than about

5 16 kHz (a period of about 60 microseconds). A charge

storage capacitor is also added to store the input
voltage Vg after the pulse terminates. For example, a
100 picofarad capacitor 1is integrated into the silicon
chip, and takes only about 0.15 mm® in area.

10 The capacitor used to storxre the overtemperature
signal may be about 30 picofarads. The 100 picofarad
capacitor is sufficiently large to supply the power to
the overtemperature circuit, and is also large enough to
charge the 30 picofarad capacitor.

15 The wvalues given above can be varied as desired
but the capacitor charged from V. is preferably larger
than the capacitor which stores the overtemperature
signal and must be large enough to "refresh" the
overtemperature signal at each Vi cycle.

20 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a partial block and partial
circuit diagram of the present invention.

DETAILED DESCRIPTION QF THE INVENTION
Figure 1 shows the novel circuit of the

25 invention when applied to a power MOSFET having circuits
integrated with the power chip to provide overtemperature
and overcurrent protection. The prior art circuit is
described in more detail in copending U.S. application
Serial No. 08/298,383, filed August 30, 1994, entitled

30 POWER MOSFET WITH OVERCURRENT AND OVER-TEMPERATURE
PROTECTION AND CONTROL CIRCUIT DECOUPLED FROM BODY DIODE,
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25 MOSgat ed device, for exanple, the tenperature nonitor circuit in the
I'R6012 device made by the International Rectifier Corporation of E

Segundo, California, is nodified to store or nenorize the | ast tenperature
-2- calculation when V[err] disappears. Thus, the overtenperature signal is
menorized in a small capacitor to guarantee that the overtenperature signa
w Il not be | ost between two pul ses §t3a_frequency greater than about

and in the names of Bruno C. Nadd and Talbott M. Houk
(IR-1070), the subject of which is incorporated herein by
reference.

Thus in the prior power integrated circuit,

5 there is provided a power MOSFET 10 conventionally formed
in a silicon chip. Other MOSgated power devices could be
used. Power MOSFET 10 comprises a die having a drain
electrode 11, a source electrode 12, a gate electrode 12a
and a conventional current sense electrode 14. The die

10 may be housed in a housing having connection pins
extending therefrom. The input pin 13 of the device is
connected to a logic level source which, for example,
swings between 0 and 5 volts at the desired frequency of
operation of the power MOSFET 10. The input pin 13 is

15 connected to the gate 12a through an on/off switching
circuit 20. Circuit 20 is turned off to turn off MOSFET
10 in the presence of predetermined conditions, such as
an overcurrent, as measured by overcurrent monitor
circuit 22 or overtemperature, as measured by temperature

20 monitor circuit 23. The monitor circuits are preferably
integrated into the same die or chip which contains the
junctions of MOSFET 10.

The overcurrent circuit 22 receives a current
measurement input from current sense terminal 14 and

25 delivers an output to logic circuit 21 which opens
switching circuit 20 if a current fault is monitored.

Overtemperature circuit 23 is powered from the
Vee pulses which may be derived from input pin 13. A
suitable circuit produces an overtemperature output

30 which, in the prior art, was connected to an input in
logic circuit 21 so that the switching circuit can be
turned off in the presence of the predetermined

overtemperature condition.
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5 16 kHz (a period of about 60 m croseconds). A charge storage
capacitor is also added to store the input voltage V[err] after the pul se
term nates. For exanple, a 100 picofarad capacitor is integrated into the
silicon chip, and takes only about 0.15 mmjerr] in area. 10

The capacitor used to store the overtenperature signal may be about 30

pi cof arads. The 100 picofarad capacitor is sufficiently large to supply the
power to the overtenperature circuit; 4nd is al so | ar ge enough to charge
the 30 picofarad capacitor. 15 The val ues gi ven above can be
vari ed as desired but the capacitor charged fromVjerr] is preferably

| ar ger

The prior art circuit was also provided with
zener diode 30 and diode 31 connected between the gate
and drain electrodes of MOSFET 10 and a diode 32
connected as shown.

5 In accordance with the invention, the prior art
thermal shutdown circuit 23 is modified by adding a
MOSFET 50, diode 51, capacitor 52 and resistor 53. The
Vee input, derived from input pin 13 and which powers the
overtemperature circuit, has added thereto the diode 60

10 and capacitor 61. Both diodes 51 and 60 are preferably
polysilicon diodes integrated on the same silicon chip as
contains the junctions of power MOSFET 10.

The "settle time" for the overtemperature
circuit 23 is about 0.5 microseconds. However, the

15 overtemperature output signal can be lost between two
pulses of operating power (Voc) at frequencies greater
than about 16 kHz. The addition of diode 51, capacitor
52 and resistor 53 ensures that the overtemperature
calculation is not lost by virtue of a sufficiently long

20 R~C time constant. Thus, if capacitor 52 is 30
picofarads (0.05 mm’ in area on the chip) and resistor 53
ig 10 megohms, the time constant will be about 300
microseconds. Other time constants can be used.

It will be observed that the circuit will now

25 operate properly only if Vi or Vg is present for at
least one microsecond each cycle. To protect the device
for low duty cycles, the filter capacitor 61 and diode 60
are added to the Vg input circuit to the overtemperature
monitor 23. Capacitor 61 is preferably 100 picofarads to

30 be able to supply the overtemperature circuit 23 for
several microseconds and to charge the 30 picofarad

capacitor 52.
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t han the capacitor

whi ch stores the overtenperature signal and nust be

I"ar ge enough to "refresh” the overtenperature signal at each V[err] cycle.

20 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows a partial block and
partial circuit diagramof the present invention. DETAILED DESCRI PTI ON OF
THE | NVENTI ON Figure 1 shows the novel circuit of the 25 I nventi on when

applied to a power

MOSFET having circuits integrated with the power chip to

provi de overtenperature and overcurrens protection. The prior art circuit
is described in nore detail in copending U S. application

Thus, in a circuit configuration in which the

Vee 18 only a 100 nanosecond pulse at, for example, 20

kHz,

the filtered Vi is on long enough to refresh the

overtemperature signal each cycle.

Although the present invention has been

described in relation to particular embodiments thereof,

many other variations and modifications and other uses

will become apparent to those skilled in the art. It is

preferred, therefore, that the present invention be

10 limited not by the specific disclosure herein, but only

by the appended claims.
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Serial No. 08/298, 383, filed August 30, 1994, entitled 30 POVNER MOSFET
W TH OVERCURRENT AND OVER- TEMPERATURE PROTECTI ON AND CONTROL ClI RCU T

DECOUPLED FROM BODY DI ODE, -3- and in the nanmes of Bruno C. Nadd and
Tal bott M Houk (I R-1070), the subject of which is incorporated her ei n by
reference. Thus in the prior power integrated circuit, —— - therei-s

provi ded a power MOSFET 10 conventionally formnmed

o | O

WHAT IS CLAIMED IS:

1. A MOSgated power integrated circuit device
comprising: a MOSgated power device having output
electrodes and an input gate electrode; an input signal
circuit for supplying a high frequency signal to said

5 gate electrode to turn said power device on and off at
high frequency; an overtemperature monitor circuit for
monitoring the temperature of said power device and for
producing an output signal operable to disconnect said
input signal circuit from said input gate electrode when

10 the temperature monitored exceeds a predetermined value;
said overtemperature monitor circuit having terminal
means being connectable to a source of voltage V. for
powering said overtemperature monitor circuit; said
gource of voltage Vec being derived from said input

15 signal circuit; and at least a first capacitor circuit
means coupled to said temperature monitor circuit for
storing the output signal of said temperature monitor
circuit between pulses of the voltage V. to prevent loss

of said output signal between said Vg pulses.

2. The device of claim 1 which further
includes second capacitor circuit means coupled to
terminal means which is connectable to said voltage
source V. to ensure that the overtemperature monitor

5 circuit will be powered on for a time longer than its
settle time.

3. The device of claim 1 wherein said high
frequency signal at said input signal circuit has a

frequency in excess of about 16 kHz.
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in a'silicon chip. Oher MdSgated power devices coul d be used. Power MOSFET
10 conprises a die having a drain electrode 11, a source electrode 12, a
gate el ectrode 12a and a conventional current sense el ectrode 14. The die

10 may be housed in a housing having connection pins extending”
therefrom The input pin 13 of the device is conn | eve
source which, for exanple, swi ngs betwgen 0 and 5m‘lmi ' ‘I@HQEI red
frequency of operation of the power FET 10. The*l nputc pian

connected to the gate 12a through an on/off switching circuit 20. G rcuit
20 is turned off to turn off MOSFET 10 in the presence of predeterm ned
condi tions, such as

4. The device of claim 2 wherein said high
frequency signal at said input signal circuit has a
frequency in excess of about 16 kHz.

5. The device of claim 1 wherein said
MOSgated device is a power MOSFET.

6. The device of claim 1 wherein said at
leagt first capacitor circuit means includes a diode
means and control MOSFET means in series with a first
capacitor and in series with said terminal means for said

S input voltage V.

7. The device of claim 2 wherein said second
capacitor circuit means includes a diode means and a
second capacitor in series with said terminal means for
said input wvoltage Vc.

8. The device of claim 6 wherein said second
capacitor means comprises said diocde means and a second
capacitor in series with said terminal means for said
input voltage Vcc.

9. The device of claim 3 wherein said first
capacitor circuit means includes a diode means and
control MOSFET means in series with a first capacitor and
in series with said terminal means for said input voltage

5 Vee-

10. The device of claim 4 wherein said second
capacitor circuit means includes a diode means and a
second capacitor in series with said terminal means for

said input voltage V.
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an overcurrent, as neasured by overcurrent nonitor circuit 22 or
overtenperature, as nmeasured by tenperature 20 nonitor circuit 23. The
monitor circuits are preferably integrated into the same die or chip which
contains the junctions of MOSFET 10. The overcurrent circuit.22-receives a
current nmeasurenent input fromcurrent sense termnal 14 and 25
delivers an output to logic circuit 21 _which opens sw ' M\\\\“O | f
a current fault is nonitored. O/erteﬁpgréture circuit \ﬁ“\m

the V[err] pulses which may be derived frominput pin . A Suitable
circuit produces an overtenperature out put

om

11. The device of claim 4 wherein said second
capacitor means comprises said diode means and a second
capacitor in series with said terminal means for said
input voltage V.

12. The device of claim 9 wherein said first
capacitor has a value of about 30 picofarads.

13. The device of claim 10 wherein said second
capacitor has a value of about 100 picofarads.

14. The device of claim 11 wherein said first
capacitor has a value of about 30 picofarads and said
second capacitor has a value of about 100 picofarads.
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30  which,

in the prior art, was connected to an input in logic circuit

21 so that the switching circuit can be turned off in the presence of the
predet ermi ned overtenperature condition. -4- The prior art circuit was
al so provided with zener diode 30 and di ode 31 connected between the gate
and drain el ectrodes of MOSFET 10 and a di ode 32 connected as shown.

SPEC\167378
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FAST SWITCHING SMARTFET

ABSTRACT QF THE DISCLOSURE

In a power integrated device having temperature
monitoring circuits powered from input signal pulses, an
overtemperature signal is memorized in a small capacitor
(30 picofarads) to guarantee that the overtemperature
signal will not be lost between two input pulses at a
frequency greater than about 16 kHz. A Iarger charge
storage capacitor (100 picofarads) is also added to store
the input voltage V. needed to power the overtemperature

circuits.
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5. In accordance with the invention, the prior amt/& hgigmal7
shutdown circuit 23 is.nodified by adding a MOSFET 50, di ode 51, capacitor
52 and resistor 53. The V[err] input, derived frominput pin 13 and which
powers the overtenperature circuit, has added thereto the di ode 60 10

and capaC|tor 61. Both diodes 51 and 60 are preferably polysilicon diodes
|ntegrated on the sane silicon chip as contains the junctions of power
MOSFET 10. The "settle time"nfor the overtenperature circuit 23 is about
0.5 m croseconds. However, t overtenperature output signal - can be

5
| ost bEtWBQth“D pul ses of Operéﬁﬁpg pover (Verr]) at fLeguensk 8., K82
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l.st.ar 53

Jhan about 16 kHz. The addition of diode 51,

-ensures that the overtenperature calcul ation }i_ 8ol Le't by Vt ?ﬁb of 5@

sufficiently long 20 R- Qtl me constant. LI cdpaciies- 82 page 3B,
pi cofarads (0.05 nmmjerr] in area on the chip) T?’é’ystott &g sH@«ng
megohns, the tinme constant -will be about 300 “rrsecoHiid s D riot pagRed ...

constants can be used. It will be observed tha -@'%ﬂﬁtrcuﬁlpuﬁ LtonpagedS...

operate properly only if V[err] or V[err] isfpresent for at | t one
m crosecond each cycle. To protect the devi cé¢ DHH O)ERWKEW? ___________
filter capacitor 61 and diode 60 are added to the V[erri—Tmut—e+ceitt0

the overtenperature L= 1 -

T SWITCHIN TFET

This invention relates to power integrated
circuits, and more specifically relates to a very fast
5 power MOSFET with an integrated thermal shutdown circuit
which operates at high speed.

BACKGROUND OF THE INVENTION

MOSgated power devices, such as IGBTs and power

MOSFETs having integrated current and thermal monitoring

10 circuits to turn off the power device under certain fault
conditions are well known. The power supply for such
power integrated devices is derived from the input signal
pulse. When the device speed is increased, the power
supply or Ve pulse lasts, for example, for only 100

15 nanoseconds for a 25 kHz application. However, the
temperature monitoring circuit, for example, requires
about 5 microseconds to complete its calculation. Since
Vec power is available only for 100 nanoseconds, the

temperature semsing circuit would lose its power supply
20 and would misfumction if the system is operated at about
25 kHz or higher.

In aua@@éance with the invention, the
temperature mmaiﬁgrmng eircuit of a power integrated
25 MOSgated device; for example, the temperature monitor
circuit in the IR6012 device made by the International
Rectifier Corporation of El Segundo, California, is
modified to store or memorize the last temperature
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nonitor 23. Capacitor 61 is preferably 100 picofarads to 30 be able to
sUpply the overtenperature circuit 23 for several nicrgsecypds*andfgn“
charge the 30 picofarad capacitor 52. -5- Thus, ip iarefedNT SHE T

configuration in which the V[err] is only a 100 nanosefond pul se at,} fior

exanpl e, 20 kHz,
overtenperature signal each cycle. -2 -

i0

15

20

25

30

the filtered V[err] is on long enough{te {1 aPReg97t e

calculation when V.. disappears. Thus, the
overtemperature signal is memorized in a small capacitor
to guarantee that the overtemperature signal will not be
lost between two pulses at a frequency greater than about
16 kHz {a period of about 60 microseconds). A charge
storage capacitor is also added to store the input
voltage Vs after the pulse terminates. For example, a
100 picofarad capacitor is integrated into the silicon
chip, and takes only about 0.15 mm’ in area.

The capacitor used to étore the overtemperature
signal may be about 30 picofarads. The 100 picofarad
capacitor is sufficiently large to supply the power to
the overtemperature circuit, and is also large enough to
charge the 30 picofarad capacitor.

The values given above can be varied as desired
but the capacitor charged from V. is preferably larger
than the capacitor which stores the overtemperature
signal and must be large enough to "refresh®" the
overtemperature signal at each Vg cycle.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a partial block and partial
circuit diagram of the present invention.

DETAIL.ED DE IPTION OF THE INVENTION

Figure 1 shows the novel circuit of the
invention when applied to a power MOSFET having circuits
integrated with the power chip to provide overtemperature
and overcurrent protection. The prior art circuit is
described in more detail in copending U.S. application
Serial No. 08/298,383, filed August 30, 1994, entitled
POWER MOSFET WITH OVERCURRENT AND OVER-TEMPERATURE
PROTECTION AND CONTROL CIRCUIT DECOUPLED FROM BODY DIODE,

-
v



5 Al t hough the present invention has been described in
rélation to particul ar enbodi ments thereof, many other variations and
nodi fications and other uses will beconme apparent to those skilled in the
art. It is preferred, therefore, that the present invention be 10

limted not by the specific disclosure herein, but only by the appended
cl ai ns. WHAT IS CLAIMED | S 1. A MBgat ed power integrated circuit
devi ce

and in the names of Bruno C. Nadd and Talbott M. Houk
(IR-1070), the subject of which is incorporated herein by
reference.
Thus in the prior power integrated circuit,
5 there is provided a power MOSFET 10 conventionally formed
' in a silicon chip. Other MOSgated power devices could be
used. Power MOSFET 10 comprises a die having a drain
electrode 11, a source electrode 12, a gate electrode 12a
and a conventional current sense electrode 14. The die
10 may be housed in a housing having connection pins
extending therefrom. The input pin 13 of the device is
connected to a logic level source which, for example,
swings between 0 and 5 volts at the desired frequency of
operation of the power MOSFET 10. The input pin 13 is
15 connected to the gate 12a through an on/off switching
circuit 20. Circuit 20 is turmned off to turn off MOSFET
10 in the presence of predetermined conditions, such as
an overcurrent, as measured by overcurrent monitor
circuit 22 or overtemperature, as measured by temperature
20 monitor circuit 23. The monitor circuits are preferably
integrated into the same die or chip which contains the
junctions of MOSFET 10.
The overcurrent circuit 22 receives a current
measurement input from current sense terminal 14 and
25 delivers an output to logic circuit 21 which opens
switching circuit 20 if a current fault is monitored. .
Overtemperature circuit 23 is powered from the

.

Vee pulses which may be derived from input pin 13. A
suitable circuit produces an overtemperature output

30 which, in the prior art, was connected to an input in. -
logic circuit 21 so that the switching circuit can be
turned off in the presence of the predetermined
overtemperature condition.




conprising: a MOSgated power device having output electrodes and an input
gate el ectrode; an input signal circuit for supplying a high frequency
signal to said 5 gate electrode to turn said power device on and off at
hi gh frequency; an overtenperature nonitor circuit for nonitoring the
tenperature of said power device and for producing an output signa

operabl e to disconnect said input signal4ckrcuit fromsaid i nput gate

el ectrode when 10 the tenperature nonitored exceeds a predeterm ned

val ue; said overtenperature nonitor circuit having term nal means being
connectable to a source of voltage V[err] for powering said overtenperature

nmonitor circuit; said . ) ) . )
The prior art circuit was also provided with

zener diode 30 and diode 31 connected between the gate
and drain electrodes of MOSFET 10 and a diode 32
. connected as shown.

5 In accordance with the invention, the prior art
thermal shutdown circuit 23 is modified by adding a
MOSFET 50, diode 51, capacitor 52 and resistor 53. The
Ve input, derived from input pin 13 and which powers the
overtemperature circuit, has added thereto the diode 60

10 and capacitor 61. Both diodes 51 and 60 are preferably
polysilicon diodes integrated on the same silicon chip as
contains the junctions of power MOSFET 10.

The "settle time" for the overtemperature
circuit 23 is about 0.5 microseconds. However, the

15 overtemperature output signal can be lost between two
pulses of operating power (Vo) at fregquencies greater
than about 16 kHz. The addition of diode 51, capacitor
52 and resistor 53 ensures that the overtemperature
calculation is not lost by virtue of a sufficiently long

20 R-C time constant. Thus, if capacitor 52 is 30
picofarads (0.05 mm’ in area on the chip) and resistor 53
is 10 megochms, the time constant will be about 300
microseconds. Other time constants can be used.

It will be observed that the circuit will now

25 operate properly only if Vi or Voo is present for at
least one microsecond each cycle. To protect the device’
for low duty cycles, the filter capacitor 61 and diode 60
are added to the V.. input circuit to the overtemperature
monitor 23. Capacitor 61 is preferably 100 picofarads to

30 be able to supply the overtemperature circuit 23 for
several microseconds and to charge the 30 picofarad

capacitor 52.




source of voltage V[err] being derived fromsaid input 15 si gha
c.rcuit; and at least a first capacitor circuit neans coupled to said
tenperature nonitor circuit for storing the output signal of said
tenperature nmonitor circuit between pul ses of the.voltage V[ierr] to prevent
| oss of said output signal between said V[err] pul ses. 2. The devi ce of
claim1 which further includes second capgacitor circuit nmeans coupled to
term nal nmeans which is connectable to said voltage source V[err]to ensure
that the overtenperature nonitor 5 circuit will be powered on for a
time longer than its settle tine.
Thus, in a circuit configuration in which the

Vee 18 only a 100 nanosecond pulse at, for example, 20

kHz, the filtered Vi is on long enough to refresh the

overtemperature signal each cycle.

5 Although the present invention has been
described in relation to particular embodiments thereof,
many other variations and modifications and other uses
will become apparent to those skilled in the art. It is
preferred, therefore, that the present invention be

10 limited not by the specific disclosure herein, but only

by the appended claims.




3. The device of claim1 wherein said high frequency signal at said input
stgnal circuit has a frequency in excess of about 16 kHz. - 7 - 4. The
device of claim2 wherein said high frequency signal at said input signal

circuit has a frequency in excess of about 16 kHz. 5. 7 "The device of claim

L wherein said MCBgated device is a power NOSFET. \\!l\lll“\l\}lllj\\\l\!\l\!ﬁ

WHAT IS CLAIMED IS:

1. A MOSgated power integrated circuit device
comprising: -a MOSgated power device having output
electrodes and an input gate electrode; an input signal
circuit for supplying a high frequency signal to said

5 gate electrode to turn said power device on and off at
high frequency; an overtemperature monitor circuit for
monitoring the temperature of said power device and for
producing an output signal operable to disconnect said
input signal circuit from said input gate electrode when

10 the temperature monitored exceeds a predetermined wvalue;
said overtemperature monitor circuit having terminal
means being connectable to a source of voltage Vo for
powering said overtemperature monitor circuit; said
source of voltage Ve being derived from said input

15 signal circuit; and at least a first capacitor circuit
means coupled to said temperature monitor circuit for
storing the output signal of said temperature monitor
circuit between pulses of the voltage Vo to prevent loss
of said output signal between said Vg pulses.

2. The device of claim 1 which further
includes second capacitor circuit means coupled to
terminal means which is connectable to said voltage
source Vg to ensure that the overtemperature monitor

5 circuit will be powered on for a time longer than its
settle time.

3. The device of claim 1 wherein said high
frequency signal at said input signal circuit has a
frequency in excess of about 16 kHz.

Y
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6.. The device of claim1 wherein said at |least first capacitor circuit
means i ncludes a di ode neans and control MOSFET nmeans in series with a
first capacitor and in series with said termnal nmeans for said 5 I nput
voltage V[err]. 7. The device of claim2 wherein sai d Second-capacitor
circuit neans includes a diode neans and _a second capa in series with
said terminal neans for said input vol tade~ Merr]. (ﬂMH m,afml aim

6 wherein said second capacitor nmeans conprises said
second capacitor in series with said termnal neans for said
4. The device of claim 2 wherein said high
frequency sigmnal at said input signal circuit has a
frequency in excess of about 16 kHz.

5. The device of claim 1 wherein said
MOSgated device is a power MOSFET.

6. The device of claim 1 wherein said at
least first capacitor circuit means includes a diode
means and control MOSFET means in series with a first
capacitor and in series with said terminal means for said

5 input voltage Vge.

7. The device of claim 2 wherein said second
capacitor circuit means includes a diocde means and a
second capacitor in series with said terminal means for
said input voltage Vgc.

8. The device of claim 6 wherein said second
capacitor means comprises said diode means and a second
capacitor in series with said terminal means for said
input voltage Vgc.

9. The device of claim 3 wherein said first
capacitor circuit means includes a diode means and
control MOSFET means in series with a first capacitor ard
in series with said terminal means for said input voltage

5 Vee-

10. The device of claim 4 wherein said second
capacitor circuit means includes a diode means and a
second capacitor in series with said terminal means for

said input voltage Vec.




I nput vol tage V[err]. 9. The device of claim3 wherein said first
capacitor circuit neans includes a diode neans and control MOSFET neans in
series with a first capacitor and in series wth_said-ternrmal” neans for

said input voltage 5 Vlerr]. 10. The device of cIa|n14 said
second capacitor circuit neans includes a diode ne
S

capacitor in series with said term nal-ng&ans for s age V[err].

11. The device of claim 4 wherein said second
capacitor means comprises said diode means and a second
capacitor in series with said terminal means for said

input voltage Vc.

12. The device of claim 9 wherein said first
capacitor has a value of about 30 picofarads.

13. The device of claim 10 wherein said second
capacitor has a value of about 100 picofarads.

14. The device of claim 11 wherein said first
capacitor has a wvalue of about 30 picofarads and said
second capacitor has a value of about 100 picofarads.




11. The device of claim4 wherein said second capacitor nmeans conprises
sai d 'di ode neans and a second capacitor in series with said term nal neans
for said input voltage V[err]. 12. The device of claim9 wherein said first
capaci tor has a value of about 30 picofayads. 13. The device of claim 10
wherein said second capacitor has a val #e of about 100 picofarads. 14. The
device of claim1ll wherein said first capacitor has a value of about 30

pi cof arads and said second capacitor has a val ue of about 100 picofarads.

E. WITCHIN TFET

ABSTRACT OF DISCLOS

In a power integrated device having temperature
monitoring circuits powered from input signal pulses, an
overtemperature signal is memorized in a small capacitor
(30 picofaradé) to guarantee that the overtemperature
signal will not be lost between two input pulses at a
frequency greater than about 16 kHz. A larger charge
storage capacitor (100 picofarads) is also added to store
the input voltage V. needed to power the overtemperature

circuits.

Fig. 1
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