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57 ABSTRACT 
A circuit comprising a signal generating circuit and an 
interrupt enable circuit. The signal generating circuit 
has an input connected to receive a trigger signal and an 
output for generating an output signal which includes a 
timing cycle of known duration. The signal generating 
circuit is responsive to the trigger signal for initiating 
the timing cycle. The interrupt enable circuit is con 
nected to the signal generating circuit for interrupting 
the timing cycle in timed relation to an interrupt signal 
and for reinitiating the timing cycle in timed relation to 
a reset signal, the interrupt enable circuit being con 
nected to receive the interrupt and reset signals. The 
output signal begins in timed relation to the start pulse 
and terminates in timed relation to the end of the timing 
cycle following interruption. 

6 Claims, 2 Drawing Figures 
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INTERRUPTABLE SIGNAL GENERATOR 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

The Government has rights in this invention pursuant 
to Contract No. DAAB07-77-C2187 awarded by the 
Department of the Army. 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

Reference should be made to my copending applica 
tion entitled "Digital Delay Generator' which is filed 
on even date herewith and which is assigned to the same 
assignee as the present application. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a circuit for generating an 

output signal having a timing cycle of predetermined 
duration, the timing cycle having first and second por 
tions separated by an interruption. The duration of the 
second portion is equal to the predetermined duration of 
the timing cycle less the duration of the first portion. 

2. Description of the Prior Art 
My copending application entitled "Digital Delay 

Generator" describes the use of interruptable signal 
generating circuitry in order to virtually eliminate the 
timing jitter normally associated with digital delay gen 
erator systems and to obtain delay times in such systems 
over both integer and non-integer multiples of the time 
interval between clocked timing pulses. In attempting 
to locate an interruptable signal generator for use in that 
application, it was determined that devices such as the 
present invention were unavailable. Consequently, the 
present invention was conceived and reduced to prac 
tice as part of the efforts associated with the invention 
discussed in the above mentioned copending applica 
tion. 

SUMMARY OF THE INVENTION 

The present invention is an interruptable signal gen 
erator comprising a signal generating apparatus and an 
interrupt enable apparatus. The signal generating appa 
ratus has an input connected to receive a trigger signal 
and an output for generating an output signal which 
includes a timing cycle of known duration. The signal 
generating apparatus is responsive to the trigger signal 
for initiating the timing cycle. It is also responsive to an 
interrupt signal received from the interrupt enable appa 
ratus for interrupting the timing cycle and to a reset 
signal received from the interrupt enable apparatus for 
reinitiating the timing cycle. The output signal begins in 
timed relation to the trigger signal and terminates in 
timed relation to the end of the timing cycle following 
interruption. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram illustrating the preferred embodi 
ment of the present invention. 

FIG. 2 illustrates signals appearing at various points 
in the circuit of FIG. 1. 
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2 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Structure 

Referring now more particularly to FIG. 1 and to the 
details of the present invention, an interruptable signal 
generator 31 can be seen to be comprised of an interrupt 
enable flip-flop 32, a one-shot multivibrator ("one 
shot") 33, a capacitor 34, a variable resistor 35, two 
diodes 36 and 37, and a supply voltage terminal 43. The 
circuit shown has three inputs, namely an input 38 to 
one-shot 33, a first input 40 to interrupt enable flip-flop 
32, and a second input 42 to interrupt enable flip-flop 32. 
The circuit has a single output 44 at an output of one 
shot 33. 
An output of interrupt enable flip-flop 32 and a first 

timing input of one-shot 33 are connected through di 
odes 36 and 37 which are connected and oriented for 
forward current flow away from each other. Capacitor 
34 is connected between the first timing input of one 
shot 33 and a second timing input of one-shot 33. Capac 
itor charging current is derived from supply voltage 
terminal 43 which is connected through variable resis 
tor 35 to a junction between diodes 36 and 37. 

Interrupt enable flip-flop 32 can comprise an SN5474, 
and one-shot 33 can comprise an SN54123. These inte 
grated circuits may be found in any TTL data book. 

Operation 
Referring now to the signals illustrated in FIG. 2, the 

operation of the interruptable signal generator shown in 
FIG. 1 will be discussed. 
Trigger signal A is transmitted from an external 

source to input 38 of one-shot 33. One-shot 33 then 
begins generating an output signal with a timing cycle 
having a duration predetermined primarily by the val 
ues of capacitor 34 and variable resistor 35. 

If one-shot 33 were not interrupted, the timing cycle 
would continue without interruption over the time it 
takes for the charging current to charge capacitor 34 to 
a predetermined charge level at which time the output 
signal of one-shot 33 would terminate. Accordingly, at 
time to when trigger signal A is received at input 38 of 
one-shot 33, the one-shot output signal begins (see Sig 
nal D) as the potential across capacitor 34 begins to rise 
(see Signal E). 
At a specific early time such as t? in FIG. 2, an inter 

rupt enable command comprising at least a first signal 
edge is received from an external source by input 40 of 
the interrupt enable flip-flop 32, thus causing the inter 
rupt enable flip-flop output signal to go from high to 
low as shown at time t2 in signal F. This low output 
signal at the output of interrupt enable flip-flop 32 then 
shunts the one-shot charging current from supply volt 
age terminal 43 through variable resistor 35 and diode 
36 into the output of interrupt enable flip-flop 32 
through a transistor leg to ground. 
With the capacitor charging current thus shunted, 

one-shot 33 is effectively in a "memory" mode since no 
charge or discharge path exists for capacitor 34 (diode 
36 prevents any charging of capacitor 34 by the normal 
output of interrupt enable flip-flop 32, and diode 37 
prevents any discharge of capacitor 34). Thus, one-shot 
33 will not continue its timing cycle until interrupt 
enable flip-flop 32 is reset as discussed further below. 
Although the means including diodes 36 and 37 could 

have been constructed in a wide variety of ways, in 
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cluding through the use of transistors, the use of diodes 
was selected. 
At a specific later time, such as time t3 in FIG. 2, a 

reset signal is received from an external source by input 
42 of interrupt enable flip-flop 32. Receipt of the reset 
signal causes interrupt enable flip-flop 32 to be reset and 
its output to return high as shown at time t3 in signal F. 
With interrupt enable flip-flop 32 in its reset state, the 

high output signal precludes further shunting of the 
capacitor charging current to ground. Thus, capacitor 
34 once again begins charging (see signal E at time t3), 
and one-shot 33 resumes the remaining portion of its 
timing cycle. The remaining portion will be its normal 
full cycle time less the amount of time that occurred 
between trigger signal A at time to and the interrupt 
enable command at time t2. 
The timing cycle of one-shot 33 ends when the 

charge on capacitor 34 reaches a predetermined thresh 
old. At this time, as illustrated at time t in FIG. 2, 
capacitor 34 discharges (see signal E) and the one-shot 
33 output signal terminates (see Signal D). 
As shown in FIG. 2, the total time between time to 

and time ta is the total of time periods TINITIAL, TMEM 
ORY, and TFINAL. 

TINITIAL is the first portion of the one-shot 33 timing 
cycle. It occurs between time to at the leading edge of 
start pulse A and time t2 at which time the interrupt 
enable command is received from an external source by 
interrupt enable flip-flop 32, thus causing the one-shot 
33 timing cyle to be interrupted. 
TMEMORY is the time period during which the one 

shot 33 timing cycle is effectively in a "memory" mode. 
It is the time period between time t2 when the one-shot 
33 timing cycle is interrupted and time t3 when the reset 
signal is received from an external source in order to 
reset interrupt enable flip-flop 32, thus recommencing 
the charging of capacitor 34 and the timing of the one 
shot 33 timing cycle. 
TFINAL is the final or remaining portion of the one 

shot 33 timing cycle and is equal to the normal one-shot 
33 cycle time less the amount of time that occurred 
during TINITIAL. It occurs between time t3 when the 
reset signal resets interrupt enable flip-flop 32, thus 
causing the one-shot 33 timing cycle to resume, and 
time t, when one-shot 33 reaches the end of its timing 
cycle. 
The selection of times t2 and t3 as the respective times 

to toggle and reset interrupt enable flip-flop 32 is, of 
course, arbitrary and can be varied according to design 
considerations and applications. A primary concern is 
to have the time period between times to and t2 and the 
time period between times t3 and t long enough so that 
any transients arising at times to and t3 will have suitably 
stabilized by times t2 and t, respectively. 
The normal full cycle time of one-shot 33 (TINITIAL 

plus TFINAL) can vary according to design consider 
ations. Times as long as microseconds have been experi 
mented with. In two different applications of the pres 
ent invention, cycle times were approximately 350 
nanoseconds and were adjustable by approximately 50 
nanoseconds in one application and by approximately 
100 nanoseconds in the other application. (The cycle 
time of one-shot 33 was made adjustable through the 
use of variable resistor 35. Note that, in addition to or in 
the alternative to using a variable resistor 35 to adjust 
the cycle time, a variable capacitor could be used in lieu 
of capacitor 34). 
TMEMORY, the time during which one-shot 33 is inter 

rupted and held in its "memory' mode, can be as long as 
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4. 
desired. In two applications of the present invention 
TMEMORY was approximately 52 microseconds. 

In the preceding discussion, times have generally 
been referred to as occurring at particular times such as 
to, t2, ts, and ta. In reality, of course, there is virtually 
always some inherent delay within the components of a 
system as well as over signal rise times. If all such delays 
are equal or are known, the resulting uncertainty, if 
significant, can be accounted for. In addition, of course, 
one can insert known delays in timed relation to times 
such as those mentioned above and still have an equiva 
lent system since the effect of such delays can be ac 
counted for. 
The embodiments of the invention in which an exclu 

sive property or right is claimed are defined as follows: 
1. An interruptable signal generator comprising: 
first means having an input connected to receive a 

trigger signal and an output for generating an out 
put signal which includes a timing cycle of a fixed 
known duration, the first means being responsive 
to the trigger signal for initiating the timing cycle, 
the output signal beginning in timed relation to the 
start pulse and terminating in timed relation to the 
end of the timing cycle; and 

second means connected to the first means for ran 
domly interrupting the timing cycle for an indefi 
nite period for up to an indefinite period, the inter 
ruption being beginning in timed relation to an 
interrupt signal edge, and for reestablishing the 
timing cycle in timed relation to a reset signal edge, 
thus permitting the timing cycle to continue, the 
second means being connected to receive the inter 
rupt and reset signal edges. 

2. Apparatus according to claim 1 wherein the first 
means further comprises a one-shot multivibrator hav 
ing an input for receiving the start pulse and an output 
for providing the output signal, the one-shot multivibra 
tor also having a timing capacitor connected between a 
first timing input and a second timing input. 

3. Apparatus according to claim 2 wherein the second 
means further comprises an interrupt enable flip-flop 
having an output connected to a third means for selec 
tively permitting the charging of the capacitor, the third 
means being connected to the capacitor, and wherein 
the interrupt enable flip-flop is connected to receive the 
interrupt and reset signal edges, the interrupt enable 
flip-flop output having a normal first signal level ending 
in response to the interrupt signal edge and recommen 
cing in response to the reset signal edge, and having a 
second signal level between the ending and recommen 
cing of the first signal level, the charging of the capaci 
tor occurring following the start pulse while the first 
signal level is present until the capacitor charge reaches 
a known level, the timing cycle ending in timed relation 
to the time that the capacitor reaches the known level. 

4. Apparatus according to claim 3 wherein the third 
means includes a resistor through which the capacitor is 
charged. 

5. Apparatus according to claim 4 wherein the third 
means further comprises two diodes connected for cur 
rent flow away from each other, the diodes being con 
nected between the interrupt enable flip-flop output and 
the timing capacitor and wherein one end of the resistor 
is connected to a junction between the two diodes, the 
other end of the resistor being connected to a terminal 
adapted to receive a supply voltage. 

6. Apparatus according to claim 5 wherein the inter 
rupt enable flip-flop further comprises a first input con 
nected to receive the interrupt signal edge and a second 
input for receiving the reset signal edge. 


