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[57] ABSTRACT

A circuit for resetting a computer upon detection of
changes in the signals of an RS-232C communications
port in the computer. The changes may indicate an
incoming phone call or loss of a previously established
communication link. The circuit may monitor the
RING INDICATE (RI) signal of the RS§-232C port to
detect the former condition and either the DATA
CARRIER DETECT (DCD) signal or the DATA
SET READY (DSR) signal of the RS-232C port to
detect the latter condition. A timer prevents spurious
changes m the monitored signal from causing the com-
puter to reset.

22 Claims, 1 Drawing Sheet
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1
HARDWARE REMOTE RESET CIRCUIT

BACKGROUND OF THE INVENTION

The present invention relates to a circuit for resetting
a computer in response to the state of communication
signals received through a modem. '

Computers may be reset either by software that moni-
tors the keyboard or other input device for a predeter-
mined input, or by physically actuating a reset switch
that asserts the RESET line of the microprocessor. The
former is commonly known as a “soft reset” and the
latter is commonly known as a “hard reset.” As a result
of certain error conditions, the computer may enter
undesirable states from which it cannot fully recover by
executing a soft reset. Once the computer has entered
such a state, only a hard reset will return the computer
to its normal operating state.

A host computer may communicate with a remote
computer over the telephone lines via a modem. A host
computer may also communicate with a remote com-
puter or other data communications equipment via di-
rect cabling. In either of these configurations, the com-
munications port of the host computer must be con-
nected to the modem or data communications equip-
ment. The RS-232C standard, promulgated by the Eiec-
tronics Industries Association (EIA), is coinmonly used
for communications through such a port. The RS-232C
standard comprises several signals, including DATA
CARRIER DETECT (DCD), DATA SET READY
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(DSR), and RING INDICATE (RI). A modem or -

other data communications equipment commonly as-
serts DSR when it is ready to establish communications
and asserts DCD when reliable communications have
been established. A modem asserts RI when a ring sig-
nal is present on the telephone line to which it is con-
nected.

A host computer that is communicating through its

communications port may enter undesirable error states

when communications are unexpectedly terminated.
Errors in the remote computer, faulty hardware, and
problems on the telephone lines may all result in termi-
nation of communications. Termination of communica-
tions may be detected by the loss of either the DSR or
DCD signal. It would be desirable to cause the com-
puter to execute a hard reset in response to these condi-
tions to enable the computer to resume normal commu-
nications. It would also be desirable to cause the com-
puter to execute a hard reset upon the occurrence of
other events, such as incoming telephone calls. These
problems and deficiencies are clearly felt in the art and
are solved by the present invention in the manner de-
scribed below.

SUMMARY OF THE INVENTION

The present invention is a circuit that resets a com-
puter when it detects changes in the signals of a commu-
nications port in the computer. The output of the circuit
is connected directly to the RESET line of the com-
puter. When the communications port is connected to a
modem or other data communications equipment
(DCE), the changes may indicate that a previously
established communication link with the device has
been lost. The changes may also indicate the presence of
an incoming telephone call when the DCE is a modem.

The circuit monitors the RING INDICATE (RI)
signal of the communications port to detect an incoming
phone call and may monitor either the DATA CAR-
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RIER DETECT (DCD) signal or the DATA SET
READY (DSR) signal of the communications port to
detect that a communication link has been lost. When
the circuit monitors one of the latter two signals, it first
detects when the monitored signal enters its active state
and then generates a reset signal when the monitored
signal again enters the inactive state, which indicates
that communications have been terminated.

A counter or other suitable timing means may inhibit
generation of the reset signal if the monitored signal
enters its inactive state within a predetermined time
period after initially entering its active state. Thus, the
circuit may reset the computer if, for example, the DCD
signal enters its active state, then remains in its active
state for more than the predetermined time period, then
re-enters its inactive state. The time period may be
selected using jumpers or other suitable selection
means. The timing circuit prevents the circuit from
resetting the computer in response to spurious changes
in the monitored signal.

The foregoing, together with other features and ad-
vantages of the present invention, will become more
apparent when referring to the following specification,
claims, and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of our invention,
the following detailed description of the embodiment
illustrated in the accompanying drawing is referred to,
wherein the FIGURE is a schematic circuit diagram.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The circuit resets a computer (not shown) upon de-
tecting one or more of the following conditions on a
RS-232C bus: the change of the DATA CARRIER
DETECT (DCD) signal (not shown) from an active
state to an inactive state; the change of the DATA SET
READY (DSR) signal (not shown) from an active state
to an inactive state; or the change of the RING INDI-
CATE (RI) signal (not shown) from an inactive state to
an active state. The illustrated embodiment of the pres-
ent invention receives all signals at TTL voltage levels.
Line receiver chips (not shown) may receive the DCD,
DSR, and RI signals at the communications port, con-
vert them from RS-232C voltage levels to TTL voltage
levels, and provide their logical complements: a DCD*
signal 10, a DSR* signal 12, and a RI* signal 14, respec-
tively. The asterisk suffix designates a signal that is
active-low, i.e., it is in the active state when it has a
logical “0” value. ’

DCD* signal 10 and DSR* signal 12 are connected to
jumper blocks 16 and 18, respectively, and the signal
RI* is connected to a jumper block 20. DCD* signal 10,
DSR* signal 12, and RI* signal 14 may be terminated
with termination resistors 22, 24 and 26, respectively.
Jumpers (not shown) may be inserted in jumper blocks
16, 18, and 20 to prevent changes in one or more of
these signals from causing the computer to reset. Thus,
the circuit responds to changes in DCD* signal 10 if a
jumper is inserted between terminal 28 and terminal 30
of jumper biock 16 and does not respond to changes in
DCD#* signal 10 if a jumper is inserted between terminal
28 and terminal 32. Similarly, the circuit responds to
changes in DSR* signal 12 if a jumper is inserted be-
tween terminal 34 and terminal 36 of jumper block 18
and does not respond to changes in DSR* signal 12 if a
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Jjumper is inserted between terminal 34 and terminal 38.
Similarly, the circuit resets the computer when RI*
signal 14 enters the active state if a jumper is inserted
between terminal 40 and terminal 42 of jumper block 20
and does not reset the computer regardless of the state
of RI* signal 14 if a jumper is inserted between terminal
40 and terminal 44.

A counter 46 prevents the computer from resetting
after DCD* signal 12 or DSR* signal 14 has changed
from the active state to the inactive state if the signal
that has changed had not been in the active state for at
least a predetermined time period prior to entering the
inactive state. Counter 46 may be of the “LS469” type.

Terminals 30 and 36 of jumper blocks 16 and 18 pro-
vide signals 48 and 50, respectively, to logical AND
gate 52. Logical AND gate 52 provides trigger signal
54, which may be filtered with a resistor 56 and a capac-
itor 58 to remove switching transients. Trigger signal 54
is delayed through three invertors 60, 62 and 64. When
trigger signal 54 is high, counter 46 cannot count be-
cause counter load signal 66 is low. Counter 46 is also
loaded with a value of zero when load signal 66 is low
because counter preload signals 68-75 are all low. A
timer chip 76 provides a clock signal 78 to counter 46.
Timer chip 76 may be of the “LMS555” type. The cycle
of clock signal 78 is determined by selecting values for
resistors 80 and 82 and capacitors 84 and 86 as is known
in the art.

The counter output signals 88-95 are connected to a
jumper block 96 and provide a binary representation of
the counter value. A jumper (not shown) may be in-
serted in jumper block 96 to connect one of counter
output signals 88-95 to the counter enable signal 98: If
a jumper is used to connect count enable signal 98 to
Vcc signal 100 (logic high), the computer resets imme-
diately after DCD* signal 10 or DSR* signal 12 enters
the inactive state, i.e., the time period is zero. However,
if a jumper is used to connect one of counter output
signals 88-95 to counter enable signal 98, counter 46
stops counting when it has reached a value whereby the
one of counter output signals 88-95 having the jumper
is high. A pulldown resistor 101 maintains count enable
signal 98 low when no jumpers are connected to pre-
vent counter 46 from entering an unstable state.

Logical AND gate 102 receives trigger signal 54 and
count enable signal 98 and provides a gated trigger
signal 104 to a one-shot multivibrator 106, which may
be of the “HC221” type. When gated trigger signal 104
changes from low to high, multivibrator 106 provides
an active-low pulse signal 108. The width of pulse signal
108 is determined by selecting values for resistor 110
and capacitor 112, as known in the art. A logical AND
gate 114 receives pulse signal 108 as well as a ring trig-
ger signal 116, which is low when RI* is low if a jumper
is connected between terminals 40 and 42 of jumper
block 20. Logical AND gate 114 also receives a manual
reset signal 118, which is normally high because it is
connected to Vcc through a pullup resistor 119, but
goes low when a switch 120 is manually closed. A ca-
pacitor 122 may be used to filter switching transients
from manual reset signal 118.

Logical AND gate 114 .provides an active-low sec-
ond trigger signal 124, which is low when any of signals
118, 116, or 108 is low. Invertor 126 receives signal 124
and provides an active-high second trigger signal 128 to
one-shot multivibrator 130, which may be of the
“HC221” type. When signal 128 changes from low to
high, multivibrator 130 provides an active-low reset
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4
signal 132, to the RESET* line 134 of the computer,
thereby resetting it. The width of reset signal 132 is
determined by selecting values for resistor 136 and
capacitor 138, as known in the art.

In operation, the computer may be reset by an incom-
ing phone call by inserting a jumper (not shown) be-
tween pins 40 and 42 of jumper block 20. When the
phone rings, RI signal 14 enters the low state. Signal 124
goes low because signal 116 goes low. The rising edge
of signal 128 triggers multivibrator 130, which provides
an active low pulse to RESET* line 134 of the com-
puter.

The computer may also be reset when the selected
signal, which may be either DCD* signal 10 or DSR*
signal 12, enters the inactive state after having been in
the active state for a selected time period. DCD* signal
10 may be selected by inserting a first jumper between
terminal 28 and terminal 30 of jumper block 16 and
inserting a second jumper between terminal 34 and
terminal 38 of jumper block 18. Alternatively, DSR*
signal 12 may be selected by inserting a first jumper
between terminal 28 and terminal 32 of jumper block 16
and inserting a second jumper between terminal 34 and
terminal 36 of jumper block 18. The time period may be
selected by inserting one jumper across jumper block
96. Because counter 46 is eight bits wide, a time period
equalto 1,2, 4, 8, 16, 32, 64, or 128 cycles of clock signal
78 may be selected.

When the selected signal enters the active state,
counter 46 begins counting upwards from zero. If the
selected signal changes from the active state to the
inactive state before counter 46 has reached a count
corresponding to the selected time period, then counter
46 immediately resets to zero and the circuit does not
reset the computer. However, if the selected signal
remains in the active state after counter 46 has reached
a count corresponding to the selected time period, sig-
nal 98 goes high and counter 46 stops counting. Counter
46 does not reset to zero but remains in this state until
the selected signal enters the inactive state. At that time,
the circuit resets the computer because both signals 98
and 54 will be high simultaneously. Counter 46 resets to
zero shortly after signal 54 goes high because invertors
60, 62, and 64 provide a small delay.

Obviously, other embodiments and modifications of
the present invention will occur readily to those of
ordinary skill in the art in view of these teachings.
Therefore, this invention is to be limited only by the
following claims, which include all such other embodi-
ments and modifications when viewed in conjunction
with the above specification and accompanying draw-
ings.

I claim:

1. A circuit for resetting a computer having a reset
line and a communications port for receiving communi-
cations signals, said communications signals comprising
control signals and data signals, each control signal
having an active state and an inactive state, said circuit
comprising:

detection means for detecting a change in at least one

of said control signals between said active state and
said inactive state and for providing a trigger signal
solely in response to at least one said detected
change; and

pulse means for providing a reset pulse to said reset

line in response to said trigger signal.
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2. The circuit described in claim 1, wherein said de-
tection means provides said trigger signal in response to
a change from said inactive state to said active state.

3. The circuit described in claim 2, wherein one said
control signal is a ring signal for indicating the presence
of an incoming telephone call.

4. The circuit described in claim 3, further comprising
selection means for selectively preventing said detec-
tion means from detecting a change in at least one of
said control signals.

5. The circuit described in claim 4, wherein said selec-
tion means comprises at least at least one jumper.

6. The circuit described in claim 1, wherein said de-
tection means provides said trigger signal in response to
a first change from said inactive state to said active state
and second change from said active state to said inactive
state following said first change.

7. The circuit described in claim 6, wherein said de-
tection means comprises timimg means for preventing
said pulse means from receiving said trigger signal
when second change occurs within a predetermined
time period following said first change.

8. The circuit described in claim 7 wherein said tim-
ing means is a counter circuit.

9. The circuit described in claim 8, wherein said tim-
ing means comprises at least one jumper for selecting
said predetermined time period.

10. The circuit described in claim 9, wherein said
control signals comprise a DATA CARRIER DE-
TECT (DCD) signal and a DATA SET READY
(DSR) signal.

11. The circuit described in claim 10, further compris-
ing selection means for selectively preventing said de-
tection means from detecting a change in at least one of
said control signals.

12. The circuit described in claim 11, wherein said
selection means comprises at least at least one jumper.

13. A circuit for resetting a computer having a reset
line and 2 communications port for receiving communi-
cations signals, said communications signals comprising
control signals and data signals, each control signal
having an active state and an inactive state, said circuit
comprising:

first trigger means for detecting at least one said con-
trol signal and for providing a first trigger signal
solely in response to a change in said detected
control signal between said active state and said
inactive state;
counter connected to said detection means for
counting in response to said first trigger signal, said
counter entering a reset state in response to the
absence of said first trigger signal, said counter
providing a terminal count signal when said
counter reaches a predetermined count;
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6

a clock generator for providing a clock signal to said

counter; and

a pulse generator for providing a reset pulse to said

reset line in response to said terminal count signal
and absence of said first trigger signal.

14. The circuit described in claim 13 wherein said
communications signals detected by said first trigger
means compriss a2 DATA CARRIER DETECT
(DCD) signal and a DATA SET READY (DSR) sig-
nal.

15. The circuit described in claim 14, further compris-
ing at least one jumper for selecting either said DCD
signal or said DSR signal.

16. The circuit described in claim 15, further compris-
ing at least one jumper for selecting said predetermined
count.

17. The circuit described in claim 16 wherein said
first trigger means provides said first trigger signal
when said selected signal is in said inactive state.

18. The circuit described in claim 17, further compris-
ing:

second trigger means for detecting at least one said

communications signal not detected by said first
trigger means and for providing a second trigger
signal; and

said pulse generator providing said reset pulse to said

reset line in response to said second trigger signal.

19. The circuit described in claim 18, wherein said
communications signals detected by said second trigger
means comprise a RING INDICATE (RI) signal.

20. The circuit described in claim 19, further compris-
ing a switch connected to said second trigger means for
providing said second trigger signal in response to man-
ual actuation of said switch.

21. A method for resetting a computer having a reset
line and a communications port for receiving communi-
cations signals, said communications signals comprising
control signals and data signals, each control signal
having an active state and an inactive state, said method
comprising the steps of:

detecting a first change in at least one of said control

signal between said active state and said inactive
state; and

detecting a second change of said control signal be-

tween said active state and said inactive state fol-
lowing said first change and providing a reset pulse
to said reset line in response to said detected second
change.

22. The method for resetting a computer described in
claim 21, further comprising the steps of:

measuring the time elapsed between said first change

and said second change of said control signal; and
inhibiting said reset pulse if said time elapsed is less
than a predetermined time.

* %X ¥ ¥ %



