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Background and Motivation
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Glitch power has significant impact on the chip design and needs to be 

addressed in early design stage

The difficulty to do Glitch analysis in RTL stage  
The glitches are caused by the imbalance of combinational signal timing paths. The 

combinational logic and wire delay are two main factors. Industry tends to use P&R engine to 

simulate the backend flow and estimate the delay. But it is very time-consuming and complicated 

process.

We have developed a novel flow based on uniform delay aware glitch engine and statistical 

methodology to estimate the P&R wire delay. We achieve very good accuracy, and the flow is 

much faster and easy to use.

Source: Synopsys

Glitch power in different circuit

Glitch power refers to the additional power consumption caused by glitches in the circuit, which 

are usually caused by logic contention, metastability or other timing issues. It could cost up to 

40% of total power. It is too late and hard to do algorithms or architecture change in P&R stage. 

So, it is important to identify such risk and optimize the design in RTL stage. 



Main Idea: using statistical scale factor to 
estimate RTL glitch propagation
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The P&R engine are driven by many constraints such as timing, performance, area and congestion. The final gate 
netlist is the trade-off of these constraints. Most backend teams use the same flow and scripts for their design in the 
same technology node. 

We experimented with making power scaling between P&R delay glitch and uniform delay glitch with the statistical 
methodology. But the question is: could we use the same scale factor for all designs or it is just a design-dependent 
scale factor. In this paper, we have tested 8 blocks in a large chip. They have different logic functions but have the 
same technology node and same main frequency. The result is quite good when they are using the SAME scale factor. 
The glitch power distribution inside the block is also matched. 



Methodology: RTL glitch analysis flow 
with statistical methodology
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This approach keeps the inputs & outputs 

simple for RTL designers while computing 

delays and glitch pulse identification within 

EDA solution.

The block diagram explains a cohesive flow for 

computing glitch power consumption at RTL 

stage using state-of-the-art EDA technology for 

glitch pulse identification & power computation.



Methodology: RTL glitch analysis flow 
with statistical methodology
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The following diagram explains how the flow work. First we analyze the gate netlist power with SDF. This will be our golden reference. 

Then we use uniform delay to do delay aware RTL glitch power analysis for the same design. A scale factor is selected in the glitch 

propagation engine to control the glitch pulse possibility. By adjusting the scale value,  we can make the total power and the golden 

reference power matched. Then we apply this scale factor to other designs.



Methodology: RTL glitch analysis flow 
with statistical methodology

More discussion on glitch scale factor

• The reason we can use statistical scaling to estimate RTL glitch power is that the impact of routing delay on 

glitch power has a statistically significant average effect.  

• We have tested N12 and N7. The scale factor need to be recalibrated with gate netlist power when the 

technology node changed. Fortunately the new scale factor can still be applied to all blocks in the new node. 

• We also expect that even in the same technology node, if the change of frequencies lead to completely different 

P&R strategies, the scale factor will also need recalibration.
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Evidence: Power analysis Result
and Correlation
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• The same scale factors are applied to obtain better correlation on 

Total power .

• The RTL glitch power and gate glitch power have the same trend 

and distribution in different blocks.

• Combination of RTL stage glitch analysis & scaling methodology 

enables fast, early & accurate glitch analysis that can support 

optimization.
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Evidence: performance impact
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Design Size   3.6M gates

Technology Node   N7

Average power(  8us window)

runtime(no glitch)
run time(with delay 
aware glitch)

run time(Glitch flow with 
P&R engine)

15:22 min 15:35 min hours

Conclusion: the delay aware propagation glitch analysis has minor impact on performance but it saves much time on P&R 

flow.



Value: Make glitch power more predictable 
and opportunity to optimize at RTL stage 
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• In order to reduce glitch power, we can do the following

- PPA tradeoff and circuit reconstruction 

- backend means such as delay insertion, placement and wire length control

• With the statistical methodology, the P&R step is missing.  On the other side, the RTL designers are more 

familiar with algorithms and architectures. It is more feasible for them to do PPA tradeoff to control the risk of 

glitch power and avoid big surprise in the P&R stage.

Glitch power 

analysis

Identify the critical 

functional blocks or 

key net

Circuit 

reconstruction



Value: Make glitch power more predictable 
and opportunity to optimize at RTL stage 
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• The delay aware glitch power with statistical methodology can also be used to analysis glitch power in hierarchy 

level. According to the principles of statistics, the glitch power variation will be increased when the total nets 

quantity is reduced.  For very small logic, the glitch power is more depends on its final physical implementation. 

But the relative power accuracy is still enough for us to identify the glitch critical functional blocks since they 

have large combinational logic.  Then we can choose different implementation and compare their PPA. i.e. 

Parallel multiplier and pipelined multiplier.



Summary: Conclusion
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• Glitch power is a big challenge in modern low power design. But it is difficult to 

analyze it in RTL stage. The flow using P&R engine is complex and time-

consuming. 

• This solution provides fast & accurate glitch power analysis in RTL stage. 

• By using statistical methods to evaluate the impact of P&R on glitch 

propagation, it helps designer to quickly evaluate the risk of glitch power and 

identify the high glitch power logic blocks. The designer can try to balance the 

logic or optimize the algorithms based on the analysis result.

• There is no need to do P&R simulation. So it is much faster and easy to use. 

• Identification of glitchy logic modules at RTL stage enables significant glitch 

optimization opportunity that’s otherwise lost if we wait till P&R stage.


