AN-1152 Incrementing and Decrementing One-Shot
In this app note we will describe how to generate a one-shot pulse that increases or decreases in
length by a set amount every time it is triggered. This may be a useful technique for a medical
application for dosage distribution, or for an LED driving circuit.
This design allows the user to determine whether they want an incremented pulse or a nonincremented pulse, i.e. a pulse of the same length as the previous pulse.
Implementation
The way we implemented this design is with a one-shot pulse and a separate counter of the same
length. Rather than running continuously, the counter (CNT4/DLY4) is clocked at specific times to
create the correct offset from the one-shot pulse (CNT3/DLY3). The output pulse on Pin8 is set
HIGH when the counter outputs HIGH, and is reset LOW when the one-shot finishes. Depending on
whether we want to increment or decrement the output one-shot pulse length, we either add a
clock or skip a clock into the counter. This procedure is explained further in Section 3.
Figure 1 is a timing diagram that shows an overview of how the design works for both incrementing
and decrementing. When an incrementing trigger is received, the 2sec one-shot pulse begins, and
the pulse ends when the counter outputs HIGH. To increment the pulse length, we shift the
counter’s output rightward by generating an additional clock edge for the counter. To decrement the
pulse length, we shift the counter’s output leftwards by skipping a clock edge. If we want a pulse
the same length as the previous pulse, we don’t shift the counter’s output at all.

Figure 1. Timing Diagram

GreenPAK Design™
In Figure 2, CNT3/DLY3 is the 2sec one-shot pulse generator and CNT4/DLY4 is the counter. The
TRIGGER, TRIGGER--, and TRIGGER++ pins are each connected to their own D-Flip Flop, which are
used as latches to indicate which type of trigger was received. The output of the DFFs are OR’d
together and used as the input of CNT3/DLY3. This means that if any of the pins goes HIGH, the
2sec one-shot will be triggered. The 3 DFFs are all reset at the falling edge of the 2sec one-shot.

Figure 2. GreenPAK Design

We decided that we wanted our increments to be 50ms long. We used CNT2/DLY2 to create a pulse
every 50ms, and used that 20Hz signal to clock both CNT3/DLY3 and CNT4/DLY4 (through several
LUTs). We reset CNT2/DLY2 with a rising edge select based on SYNC, which is the output of 3-bit
LUT3. This way we know our counter will be consistently reset when one of the pins goes HIGH.
If Pin3 goes HIGH it means we want a pulse that has the same width as the last pulse, without any
incrementing or decrementing. We used DFF9 to latch the input from Pin3. The OR gate 3-bit LUT3
is used to trigger the 2sec one-shot, which clocks DFF4. At this point, Pin8 (OUTPUT) is HIGH. The
AND gate 2-bit LUT0 is used to gate the 50ms pulses to clock CNT4/DLY4, which has an inverted
output. When CNT4/DLY4 reaches 40, its output will drop LOW for one clock cycle, which will reset
DFF4 and cause Pin8 to drop LOW once again.
If Pin4 goes HIGH it means we want a decrementing pulse that is 50ms shorter than the previous
pulse. In this case we use DFF3 to latch the input from Pin4. A 10ms rising edge delay
(CNT0/DLY0) and a rising edge detector are then used to indicate when 10ms have passed since
Pin4 went HIGH. The pulse coming out of the rising edge detector is used to clock CNT4/DLY4
asynchronously one additional time, which means that the counter will reach completion exactly
50ms early, causing the output pulse to be 50ms shorter.
Finally, if Pin5 goes HIGH it means we want an incrementing pulse that is 50ms longer than the
previous pulse. DFF5 latches the input from Pin5, and an additional 10ms rising edge delay is used
to detect when 10ms has elapsed since the pin went HIGH. In this case, however, the 10ms delay
is used to gate the clocks into CNT4/DFF4 rather than adding an additional pulse.
These incremented and decremented pulses stack on top of each other. For instance, if you start
with a pulse that is 1 second long and increment it twice, the resulting output one-shot pulses will
be 1.05 sec and 1.10 sec, respectively. This is illustrated by Table 1 below.
TRIGGER++
TRIGGER-TRIGGER

First trigger
1.00
1.00
1.00

Second trigger
1.05
0.95
1.00

Third trigger
1.10
0.90
1.00

Table 1. Pulse lengths

Rather than starting with an output pulse that is 2 seconds wide, we decided to pre-load the
system with a 1sec output pulse.
This is achieved by using CNT6/DLY6, 2-bit LUT2, and 4-bit LUT2 to quickly clock CNT4/DLY4
several times immediately after the chip is powered on. 2-bit LUT2 is used to gate the 25kHz
oscillator output using CNT6/DLY6, which is configured as a rising edge delay. When the POR
(power on reset) signal goes HIGH, 2-bit LUT2 allows several 25kHz pulses to pass through itself

and 4-bit LUT2, until CNT6/DLY6 goes HIGH. This effectively shifts the output of the CNT4/DLY4
leftward by 1 second, so that the first triggered pulse will be 1 second long. The waveforms for this
procedure are shown in Figure 4, where:
Channel 1 (yellow): POR
Channel 2 (blue): output of CNT6/DLY6
Channel 3 (pink): output of 2-bit LUT2

Figure 3. Incrementing vs Decrementing technique

Figure 4. Preload the counter with 1sec

Conclusion
In this app note we used a Silego SLG46536V GreenPAK device to create a one-shot that can be
incremented or decremented by a set amount of time depending on which input pins is triggered.
This design could be useful in a BLAH scenario. The SLG46536V also has I2C capability, meaning
that the user has the ability to change functionality on the fly with a few I2C commands.
This design leaves several blocks unused, including several look up tables, GPIOs, ACMPs, DFFs,
and a handful of other blocks, which means that a designer could easily add more functionality into
this project to save room on their board.
About the Author
Name: David Riedell
Background: David attained a BS in Computer Engineering from North Carolina State University. He
is currently working with CMICs as an applications engineer at Silego Technology.
Contact: appnotes@silego.com
Files
AN-1152 Incrementing and Decrementing One-Shot.gp5- (30 KB)
AN-1152 Incrementing and Decrementing One-Shot.pdf- (160 KB)
AN-1152.zip- (151 KB)
See full list of Application Notes

