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MOTIVATION

• Timing model generation is one of the most

important aspects of IP design.

• Timing Characterization

• Means capturing timing-arcs in .lib/.db.

• Important to model at IP level as affects SoC

level timing closure.

• Missing timing-arcs from timing models can

• Cost re-spin of the IP timing models at SoC

level or in worst case at Silicon level.

• Hurt Time To Market (TTM) of the product.

• Cost billions of dollars to the product revenue.

Fig. 1. Illustration of missed timing-arc situation during timing library characterization.
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PROBLEM STATEMENT

• RTL

• Most accurate modelling of the IP.

• Goes through rigorous verification & validation

at

• IP level.

• Integrated SoC level.

• Can be used to identify timing-arcs.

• A well written “Design Constraint” file makes

the timing models comprehensive.

• Manual writing of this file may be prone to

human error(s).

• Hence, there is a need to bridge the gap

between these two.
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Fig. 2. ASIC VLSI Design Flow.
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PROBLEM STATEMENT (CONTD.)

• Proposal: A software based RTL parser that generates timing-arcs based on different RTL constructs.

• Following timing-arcs can be inferred from the RTL description.

4

A. Setup/Hold:

1. Clk -> Reset

2. Clk -> Load

3. Clk -> Data

4. Clk -> Enable

B. Output:

1. Clk -> Out

C. Clock Pulse Width:

1. Clk -> Clk

output [7:0] out;
input [7:0] data;
input load, enable, clk, reset;
reg [7:0] out;

always @(posedge clk)
if (reset) begin
out <= 8'b0 ;
end else if (load) begin
out <= data;
end else if (enable) begin
out <= out + 1;
end Fig. 3. Schematic of sample Verilog RTL.

Code 1. A Sample Verilog RTL.
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SOLUTION

Arc 

Number

Timing Arc Timing-arc 

Type
From To

1 Clk Reset Setup/Hold

2 Clk Load Setup/Hold

3 Clk Data Setup/Hold

4 Clk Enable Setup/Hold

4 Clk Out Output

5 Clk Clk
Clock Pulse 

Width
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Fig. 4. ASIC VLSI Design Flow with RTLarc.Table 1. Sample output from RTLarc timing arc tool.

• RTLarc: An RTL based timing-arc tool

• Reports timing-arc type and related pins
after analyzing RTL.

• Aids in comparison and verification of IP
timing models.
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SUMMARY

• In ASIC VLSI design flow, timing model generation is a crucial and tape-out sensitive aspect.

• Missing arcs in IP timing models due to human error is unacceptable.

• Our proposal is to use the proven RTL infrastructure that aids in software verification of the

generated timing models.

• We aim to enhance the confidence of the designer for design closure.
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Innovation Intelligence
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The information presented in this document is for informational purposes only and may contain technical inaccuracies,

omissions and typographical errors. The information contained herein is subject to change and may be rendered inaccurate

for many reasons, including but not limited to product and roadmap changes, component and motherboard version changes,

new model and/or product releases, product differences between differing manufacturers, software changes, BIOS flashes,

firmware upgrades, or the like. AMD assumes no obligation to update or otherwise correct or revise this information.

However, AMD reserves the right to revise this information and to make changes from time to time to the content hereof

without obligation of AMD to notify any person of such revisions or changes.

AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS HEREOF AND

ASSUMES NO RESPONSIBILITY FOR ANY INACCURACIES, ERRORS OR OMISSIONS THAT MAY APPEAR IN THIS

INFORMATION. AMD SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS

FOR ANY PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE LIABLE TO ANY PERSON FOR ANY DIRECT,

INDIRECT, SPECIAL OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY INFORMATION

CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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