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CLAIMS 

1. A system, comprising: a voltage-droop mitigation circuit configured to monitor voltage droop 
in a supply voltage supplied to a circuit, and to perform voltage-droop mitigation for the circuit if 
the monitored voltage droop is equal to or greater than a droop threshold; and a performance 
monitor configured to track a number of clock cycles over which the voltage-droop mitigation 
circuit performs the voltage-droop mitigation within a time duration, to compare the number of 
clock cycles with a first threshold number, and to decrease both the droop threshold and the 
supply voltage if the number of clock cycles is below the first threshold number. 

2. The system of claim 1, wherein the voltage-droop mitigation circuit is configured to: perform 
voltage-droop mitigation by reducing a frequency of an input clock signal to produce a reduced-
frequency clock signal, and outputting the reduced-frequency clock signal to the circuit; and pass 
the input clock signal to the circuit when the voltage-droop mitigation is not being performed.  

3. The system of claim 2, wherein the number of clock cycles is a number of clock cycles of the 
input clock signal or a number of cycles of the reduced-frequency clock signal.  

4. The system of claim 1, wherein the voltage-droop mitigation circuit is configured to: perform 
voltage-droop mitigation by reducing a frequency of an input clock signal to produce a reduced-
frequency clock signal, and outputting the reduced-frequency clock signal to the circuit; pass the 
input clock signal to the circuit when the voltage-droop mitigation is not being performed; and 
increase a frequency of the input clock signal if the droop threshold is decreased.  

5. The system of claim 1, wherein the performance monitor is configured to compare the number 
of clock cycles with a second threshold number, and to increase the droop threshold if the 
number of clock cycles is above the second threshold number.  

6. The system of claim 1, wherein the voltage-droop mitigation circuit comprises: a driving 
circuit configured to output a data signal; a receiving flip-flop; a delay path between the driving 
circuit and the receiving flip-flop, wherein the delay path includes a tunable delay device, the 
data signal propagates from the driving circuit to the receiving flip-flop via the delay path, and 
the receiving flip-flop is configured to latch logic values of the data signal on active edges of an 
input clock signal; and an error detection circuit configured to detect a timing error at the 
receiving flip-flop based on the latched logic values, and to trigger voltage-droop mitigation if 
the timing error is detected; wherein the performance monitor is configured to decrease the droop 
threshold by adjusting a delay setting of the tunable delay device.  
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7. The system of claim 6, wherein the tunable delay device comprises: a plurality of delay paths, 
each of the plurality of delay paths including a different number of buffers powered by the 
supply voltage; and a multiplexer configured to select one of the plurality of delay paths 
according to a delay select signal, wherein the performance monitor is configured to adjust the 
delay setting of the tunable delay device by adjusting the delay select signal.  

8. A method for adjusting a droop threshold, comprising: monitoring voltage droop in a supply 
voltage supplied to a circuit; performing voltage-droop mitigation for the circuit if the monitored 
voltage droop is equal to or greater than the droop threshold; tracking a number of clock cycles 
over which the voltage-droop mitigation is performed within a time duration; comparing the 
number of clock cycles with a first threshold number; and decreasing both the droop threshold 
and the supply voltage if the number of clock cycles is below the first threshold number.  

9. The method of claim 8, wherein performing voltage-droop mitigation comprises reducing a 
frequency of an input clock signal to produce a reduced-frequency clock signal, and outputting 
the reduced-frequency clock signal to the circuit, and wherein the method further comprises 
passing the input clock signal to the circuit when the voltage-droop mitigation is not being 
performed.  

10. The method of claim 9, wherein the number of clock cycles is a number of clock cycles of 
the input clock signal or a number of cycles of the reduced-frequency clock signal.  

11. The method of claim 8, wherein performing voltage-droop mitigation comprises reducing a 
frequency of an input clock signal to produce a reduced-frequency clock signal, and outputting 
the reduced-frequency clock signal to the circuit, and wherein the method further comprises 
passing the input clock signal to the circuit when the voltage-droop mitigation is not being 
performed, and increasing a frequency of the input clock signal if the droop threshold is 
decreased.  

12. The method of claim 8, further comprising comparing the number of clock cycles with a 

second threshold number, and increasing the droop threshold if the number of clock cycles is 
above the second threshold number.  

13. The method of claim 8, wherein monitoring voltage droop comprises detecting a timing error 
in a delay path caused by the voltage droop, the delay path including a tunable delay device, and 
wherein performing voltage-droop mitigation for the circuit if the monitored voltage droop is 
equal to or greater than the droop threshold comprises performing voltage-droop mitigation for 
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the circuit if the timing error is detected, and decreasing the droop threshold comprises adjusting 
a delay setting of the tunable delay device.  

14. A system, comprising: a voltage-droop mitigation circuit configured to monitor voltage 
droop in a supply voltage supplied to a circuit, and to perform voltage-droop mitigation for the 
circuit if the monitored voltage droop is equal to or greater than a droop threshold; and a 
performance monitor configured to track a number of times that the voltage-droop mitigation 
circuit performs the voltage-droop mitigation within a time duration, to compare the number of 
times that the voltage-droop mitigation circuit performs the voltage-droop mitigation within the 
time duration with a first threshold number, and to decrease both the droop threshold and the 
supply voltage if the number of times that the voltage-droop mitigation circuit performs the 
voltage-droop mitigation within the time duration is below the first threshold number.  

15. The system of claim 14, wherein the voltage-droop mitigation circuit is configured to: 
perform voltage-droop mitigation by reducing a frequency of an input clock signal to produce a 
reduced-frequency clock signal, and outputting the reduced-frequency clock signal to the circuit; 
pass the input clock signal to the circuit when the voltage-droop mitigation is not being 
performed; and increase a frequency of the input clock signal if the droop threshold is decreased.  

16. The system of claim 14, wherein the performance monitor is configured to compare the 
number of times that the voltage-droop mitigation circuit performs the voltage-droop mitigation 
within the time duration with a second threshold number, and to increase the droop threshold if 
the number of times that the voltage-droop mitigation circuit performs the voltage-droop 
mitigation within the time duration is above the second threshold number.  

17. The system of claim 14, wherein the voltage-droop mitigation circuit comprises: a driving 
circuit configured to output a data signal; a receiving flip-flop; a delay path between the driving 
circuit and the receiving flip-flop, wherein the delay path includes a tunable delay device, the 
data signal propagates from the driving circuit to the receiving flip-flop via the delay path, and 
the receiving flip-flop is configured to latch logic values of the data signal on active edges of an 
input clock signal; and an error detection circuit configured to detect a timing error at the 
receiving flip-flop based on the latched logic values, and to trigger voltage-droop mitigation if 
the timing error is detected; wherein the performance monitor is configured to decrease the droop 
threshold by adjusting a delay setting of the tunable delay device.  

18. The system of claim 17, wherein the tunable delay device comprises: a plurality of delay 
paths, each of the plurality of delay paths including a different number of buffers powered by the 
supply voltage; and a multiplexer configured to select one of the plurality of delay paths 
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according to a delay select signal, wherein the performance monitor is configured to adjust the 
delay setting of the tunable delay device by adjusting the delay select signal.  

19. A method for adjusting a droop threshold, comprising: monitoring voltage droop in a supply 
voltage supplied to a circuit; performing voltage-droop mitigation for the circuit if the monitored 
voltage droop is equal to or greater than the droop threshold; tracking a number of times that the 
voltage-droop mitigation is performed within a time duration; comparing the number of times 
that the voltage-droop mitigation is performed within the time duration with a first threshold 
number; and decreasing both the droop threshold and the supply voltage if the number of times 
that the voltage-droop mitigation is performed within the time duration is below the first 
threshold number.  

20. The method of claim 19, wherein performing voltage-droop mitigation comprises reducing a 
frequency of an input clock signal to produce a reduced-frequency clock signal, and outputting 
the reduced-frequency clock signal to the circuit, and wherein the method further comprises 
passing the input clock signal to the circuit when the voltage-droop mitigation is not being 
performed, and increasing a frequency of the input clock signal if the droop threshold is 
decreased.  

21. The method of claim 19, further comprising comparing the number of times that the voltage-
droop mitigation is performed within the time duration with a second threshold number, and 
increasing the droop threshold if the number of times that the voltage-droop mitigation is 
performed within the time duration is above the second threshold number.  

22. The method of claim 19, wherein monitoring voltage droop comprises detecting a timing 
error in a delay path caused by the voltage droop, the delay path including a tunable delay 
device, and wherein performing voltage-droop mitigation for the circuit if the monitored voltage 
droop equal to or greater than the droop threshold comprises performing voltage-droop 
mitigation for the circuit if the timing error is detected, and decreasing the droop threshold 
comprises adjusting a delay setting of the tunable delay device.  


