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57 ABSTRACT 
A circuit for detecting positive and negative pulses of a 
predetermined maximum duration of an input signal 
includes a first monostable circuit for generating a first 
pulse having a duration equal to the predetermined 
maximum duration when a positive-going edge of a 
pulse occurs in the input signal. A second monostable 
circuit is provided for generating a second pulse also 
having a duration equal to the predetermined maximum 
duration when a negative-going edge of a pulse occurs 
in the input signal. An AND gate is coupled to the 
output of the first and second monostable circuits for 
generating a signal having a third pulse equal to the 
period of time both of the first and second pulses occur 
simultaneously. A flip-flop is coupled to the output of 
the AND gate for generating an output signal of a first 
logic state when the third pulse is generated. The flip 
flop is also responsive to an external reset signal for 
setting the output signal at a second logic state when it 
is desired to detect further pulses in the input signal. 

3 Claims, 1 Drawing Sheet 
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BIPOLAR GLITCH DETECTOR CIRCUIT 

FIELD OF THE INVENTION 

This invention relates to circuits for detecting speci 
fied types of pulses, and in particular, to such circuits 
for detecting both positive and negative going pulses. 

BACKGROUND OF THE INVENTION 

For purposes of this application, the term glitch re 
fers generally to a pulse having a width less than a 
predetermined width. For example, in triggering oscil 
loscopes, it is desired to determine whether certain 
unusual pulses are occurring in a particular signal other 
than data or other desired pulses. Such pulses typically 
would have a shorter duration than the data pulses. 
A glitch detector circuit, such as the one provided by 

the present invention, senses each pulse in the data sig 
nal. When a pulse occurs which has a shorter duration 
than the data pulse, or a predetermined width which is 
less than the data pulse, an output signal is generated 
indicating the occurrence of the pulse. When used with 
an analog circuit, particularly an analog oscilloscope, 
this output signal is used to determine when to begin a 
sweep of the subject signal to obtain a display of the 
glitch. If the subject signal is being stored in digital 
form, the signal generated by the invention determines 
when the storing of information digitally may be termi 
nated, and the digitally stored data displayed. 

In certain applications, both positive and negative 
(bipolar) data pulses are used. However, even in some 
monopolar applications both positive and negative glit 
ches occur in the signal. It is therefore desirable to 
detect both positive and negative going glitches. 

Circuits presently exist which detect bipolar glitches 
as described. However, such circuits tend to be very 
complex and therefore more costly to manufacture. 

SUMMARY OF THE INVENTION 

The present invention provides a bipolar glitch detec 
tor circuit which has relatively few components and 
operates over a wide range of possible detected pulse 
widths. Such a circuit is economical and quick to manu 
facture and is straightforward in its operation. 
These features are provided by a circuit for detecting 

positive and negative pulses of a predetermined maxi 
mum duration of an input signal. Means are provided 
for sensing the positive-going edges and negative-going 
edges of input signal pulses. Further, means coupled to 
both of the positive-going and negative-going edge 
sensing means are provided for generating an output 
signal indicative of when a positive-going edge and a 
negative-going edge of an input signal pulse occur 
within a predetermined period of time equal to the pre 
determined maximum duration. 

In the preferred embodiment of the present invention, 
a plus-edge triggered monostable circuit is used to de 
tect the occurrence of a positive-going pulse. The input 
signal is inverted and coupled to a second plus-edge 
triggered monostable circuit, making it a minus-edge 
triggered circuit. The outputs of these two circuits are 
input to an AND gate. The AND gate thus generates an 
output indicative of when both monostable pulses exist. 
By making the length of the monostable pulses equal to 
the desired maximum pulse length these then provide an 
indication of the occurrence of a glitch in the input 
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2 
signal. This circuit functions regardless of the order of 
the positive and negative going pulse edges. 

It will thus be appreciated that the present invention 
provides a glitch detector formed of very few funda 
mental functional components and is able to detect both 
positive and negative pulses, i.e., it is a bipolar glitch 
detecting circuit. These and other features and advan 
tages of the present invention will become more appar 
ent from a review of the drawings and the following 
detailed description of the preferred embodiment. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a bipolar glitch detector 
circuit made according to the present invention. 

FIG. 2 is a chart showing waveforms at various loca 
tions in the circuit of FIG. 1 during operation. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring initially to FIG. 1, a glitch detector circuit 
made according to the present invention is shown gen 
erally at 10. Circuit 10 is responsive to an "Input' signal 
on a lead 12 for determining whether glitches exist. The 
input signal is input into a plus-edge triggered monosta 
ble circuit 14. This circuit can be of a conventional 
monostable circuit structure. Alternatively, and prefer 
ably, it is made as described in my copending patent 
application entitled SELF-LATCHING MONOSTA 
BLE CIRCUIT, assigned to the same assignee as the 
present invention. This monostable circuit is externally 
controllable. to provide a wide range of pulse widths 
and is therefore particularly suitable for use in an oscil 
loscope triggering system. 
The input signal is also input to the same circuit after 

being inverted to produce a minus-edge triggered 
monostable circuit 16. The output of monostable 14, 
identified as "Q1', is on a lead 18 and the output of 
monostable 16, identified as "Q2', is output on a lead 20. 

Leads 18 and 20 are connected to the two input ports 
of an AND gate 22. The output of the AND gate, iden 
tified as “Clock' as shown on a lead 24 is connected to 
the clockinput of a D flip-flop. 26. The flip-flop prefera 
bly has the D input connected to a lead 28 having a 
voltage corresponding to a logic one. The flip-flop also 
has its reset port connected to an external system reset 
on a lead 30. 

In an oscilloscope, the system reset is used to provide 
general control of various circuits including the trigger 
ing circuit. As mentioned previously, it is essentially 
used to determine when it is desired to begin observing 
the input signal to determine and display any glitches 
occurring on it. Finally, the output of flip-flop 26 is 
provided on an "Output' lead 32. 

Referring now to FIG. 2, the input signal is shown as 
the top waveform. This signal includes a short initial 
pulse the positive-going leading edge of which triggers 
monostable 14 to produce a pulse of the predetermined 
duration, shown as T in the figure. The negative-going 
trailing edge of the input pulse causes monostable 16 
also to produce a pulse of the same duration but delayed 
in time. As shown, these pulses on leads 18 and 20 over 
lap in time by an amount shown as the pulse produced 
on the clock signal on lead 24. However, it can be seen 
during the occurrence of these pulses that reset signal 
on lead 30 is in a high state, thereby preventing the 
operation of flip-flop 26. Thus, even though the initial 
pulse shown on the input signal is shorter than the 
monostable pulses, no output is generated. 
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The second pulse on the input lead is a wide pulse, 
such as a data pulse, which has a duration greater than 
the duration of the monostable output pulses. Thus, 
both monostable 14 and 16 generate pulses Q1 and Q2 
but because they do not overlap in time, there is no 
resulting pulse from AND gate 22, and therefore no 
output on lead 32. 
The third input signal pulse is another narrow posi 

tive-going pulse which is narrower than the pulses of 
monostables 14 and 16. The resulting pulses generated 
on leads 18 and 20 from the monostables produce a 
clock pulse. Since the reset signal on lead 30 is in a low 
state, flip-flop. 26 is enabled. Thus when the pulse on 
lead 24 is received by the flip-flop, the output on lead 32 
is changed from a low to a high state. It continues on 
this high state until a reset pulse occurs on lead 30, as 
shown. 
The fourth and fifth positive-going pulses shown in 

FIG. 2 on input lead 12 results in a pulse initially longer 
than the monostable pulses. The two positive pulses are 
separated by what can be considered a narrow negative 
going pulse which also forms a glitch on the input sig 
nal. The resulting sequence is as follows. A pulse in 
generated by monostable 14 in response to the positive 
going edge of the fourth pulse. The negative-going edge 
of this pulse produces a pulse on Q2 which is after the 
completion of the pulse generated by monostable 14. 
Thus, no clock pulse results in this instance. However, 
a second pulse is generated by monostable 14 resulting 
from the next occurring positive-going pulse edge on 
input lead 12. Because this positive-going pulse edge 
occurs within a time period less than the width of the 
pulse generated by monostable 16, there again is a per 
iod of overlap between the two monostable output 
pulses. This results in the third clock pulse shown in 
FIG. 2. This clock pulse again causes flip-flop 26 to 
produce an output which is high. This output again 
remains high until another reset pulse is received on 
lead 30. After the reset pulse, the circuit is again in 
condition to respond to the next occurring glitch. 

If two very narrow pulses, either positive or nega 
tive, occur within a period of time of less than the width 
of the output pulse of the nonretriggerable monostables, 
the second pulse will not produce a clock pulse. How 
ever, because the first of the two small glitches does 
produce a clock pulse, the signal containing the two 
glitches will be recovered and displayed, depending on 
the timing of the oscilloscope sweep or memory for 
display. 

It will therefore be appreciated that the preferred 
embodiment of the present invention provides a very 
straightforward circuit made of a few fundamental 
functional building blocks. The particular monostables 
chosen can be easily varied, as described in my previ 
ously identified copending application, to provide trig 
gering for a wide range of glitch pulse widths. Further, 
because of its simplicity, it is economical to manufacture 
and takes up very little integrated circuit surface area. It 
will therefore be appreciated by those skilled in the art 
that, although the invention has been described with 
reference to the foregoing preferred embodiment, 
changes in form and detail may be made without vary 
ing from the scope and spirit of the invention as de 
scribed in the claims. 

I claim: 
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4. 
1. A circuit for detecting positive and negative pulses 

of a predetermined maximum duration of an input signal 
comprising: 

a first monostable circuit for generating a first pulse 
having a duration equal to the predetermined maxi 
mum duration when a positive-going edge of a 
pulse occurs in the input signal; 

a second monostable circuit for generating a second 
pulse also having a duration equal to the predeter 
mined maximum duration when a negative-going 
edge of a pulse occurs in the input signal; 

AND gate means coupled to said first and second 
monostable circuits for generating a signal having a 
third pulse equal to the period of time both of said 
first and second pulses are present; and 

flip-flop means coupled to the output of said AND 
gate means for generating an output signal of a first 
logic state when the third pulse is generated, said 
flip-flop means also being responsive to an external 
reset signal for setting the output signal at a second 
logic state. 

2. A circuit for detecting positive and negative pulses 
of a predetermined maximum duration of an input signal 
comprising: 

a positive edge triggered monostable circuit for sens 
ing the positive-going edge of an input signal pulse 
and for generating a pulse having a duration equal 
to the predetermined maximum duration; 

a negative edge triggered monostable circuit for sens 
ing the negative-going edge of an input signal pulse 
and for generating a pulse having a duration equal 
to the predetermined maximum duration; and 

AND gate means coupled to both of said positive and 
negative edge triggered monostable circuits for 
generating a pulse having a duration equal to the 
period of time when pulses from the positive and 
the negative edge triggered monostable circuit are 
present, wherein the pulse produced by the AND 
gate means is an output signal indicative of when a 
positive-going edge and a negative-going edge of 
an input signal pulse occur within the predeter 
mined maximum duration. 

3. A circuit for detecting positive and negative pulses 
of a predetermined maximum duration of an input signal 
comprising: 

means for sensing the positive-going edge of an input 
signal pulse; 

means for sensing the negative-going edge of an input 
signal pulse; and 

means coupled to both of said positive-going and 
negative-going edge sensing means for generating 
an output signal indicative of when a positive 
going edge and a negative-going edge of an input 
signal pulse occur within a predetermined period 
of time equal to the predetermined maximum dura 
tion, wherein said output signal has a first logic 
state prior to the occurrence of a positive-going 
edge and a negative-going edge within the prede 
termined period of time, and has a second logic 
state after the occurrence of a positive-going edge 
and a negative-going edge within the predeter 
mined period of time, and wherein said generating 
means is responsive to an external reset signal for 
resetting said output signal to said first logic state. 
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