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Current Design Flow and SDC Verification Method

~ Product Spec. B The SDC (Timing Constraint) is as important as HDL
: L o _ _
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RGO REuGIsES)Y M The coverage of SDC verification by simulation with
) SDF (Delay) is good enough, however it is too late.
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A Benefit of The Early Detection of SDC Issue : Shift Left

B The earlier detection of SDC issue can save more design effort and
Improve the productivity.

4 Logic & Timing Layout (including Sign-off (including
o Design timing optimization)  final timing closure)
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E SDC Issue Detection
S by 3. SDF annotation
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The Concept of Our ABSV (Assertion Based SDC Verification)

B Our solution is the generation of SVA defining the ‘Circuit Behavior’
described in SDC, to enable SDC verification without SDF.

~Test @ RTL/
Bench Netlist
Parameter Extraction ABSYV
: SVA generation rule for
Extracted Ger&eurlc';letlon each type of SDC command
nfg Librar « Evaluation point decision

» Evaluation rule of simultaneous events

 Evaluation signal selection to
reduce noise

SVA Generation [N

(System Verilog Assertion)

_ _ Checking the consistency between
Simulation w/ SVA circuit and SDC without SDF

SVA
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Example 1. SVA Generation for Generated Clock

B One example of the coverage improvement of ABSV is generated clock.

SDC

create_clock -name MCLK -period 20 -waveform {0 10} [get ports Port]
create_generated clock -name GCLK -divide by 2 -source [get_ports Port] [get_pins F1/Q]

Timing Intent| The generated clock GCLK changes on every two edges of master clock MCLK

Simulation Results (Golden)

CCLK Master clock - McLk - ™1 L_I1L

QJ Generated clock - GCLK I beed L
Sb- Generated SVA R N . E;’fr‘]'tli'ation
From correct SDC I I I I Expected

MCLK

no transition

I Expected
a transition
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Example 1. SVA Generation for Generated Clock

B One example of the coverage improvement of ABSV is generated clock.

SDC

create_clock -name MCLK -period 20 -waveform {0 10} [get ports Port]
create_generated_clock -name GCLK -divide by 4 -source [get_ports Port] [get _pins F1/Q)]

Timing Intent | The generated clock GCLK changes on every four edges of master clock MCLK

Simulation Results (Golden)

CCLK Master clock - McLk - ™1 L_I1L

MCLK

QJ Generated clock - GCLK I beed L
b Generated SVA v OvY Y Y Y Y Y . Eg;'tuaﬂon
Q
From correct SDC I I I I Expected
no transition
From wrong SDC A * \ ; '
e.g. -divide_by 4 l : : | Erpected
-g. _Py Detect inconsistency a transition
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Example 2. SVA Generation for Expectations (MCP case)

B The coverage of SDC verification is expanded to timing exception by ABSV.

SDC set_multicycle_path 2 -from [get_clocks CLK] -through [get_pins F1/Q] -to [get_pins F2/D]

Timing Intent| The value latched at the endpoint F2 does not change within the specified two cycles

Multi-Cycle Path Simulation Results (Golden)

(2 cycle transfer) Master Clock - CLK I L Lomd  Lemd Lo
F1 o Capture flops data /1

DQ Dol Generated SVA 2R 2R S 2R TR A , Evaluation
CK point
2\ % From correct SDC x Expected

no transition
> D s¢ Dt
— Xpecte

CLK a transition
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Example 2. SVA Generation for Expectations (MCP case)

B The coverage of SDC verification is expanded to timing exception by ABSV.

SDC set_multicycle path 3-from [get_clocks CLK] -through [get_pins F1/Q] -to [get_pins F2/D]
Timing Intent | The value latched at the endpoint F2 does not change within the specified three cycles
Multi-Cycle Path Simulation Results (Golden)
(2 cycle transfer) Master Clock - CLK |_l—l_l—l_l—l_l-
F1 o Capture flops data /1
DQ D Q| Generated SVA v vV v v v v v v . Evaluation
CK point
PN CK From correct SDC x x Expected
L Detect inconsistency no transition
> - _DJ From wrong SDC (P A on i [— ey vected
CLK e.g. factor 3 x - x X At

AammE»
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Coverage Improvements by Our ABSV

B \We've expanded the coverage of SDC verification by ABSV in addition to
Rule-based check and Formal verification.

Coverage of Each Verification Method

Check Points SDC Command | Rule-based Formal
Check Verification

Syntax / Semantic Available
Structure consistency MCP & FP N/A Available -
Generated clock N/A N/A Available

Timing Intent consistency
MCP & FP N/A N/A Available

MCP : Multi Cycle Path, FP: False Path, N/A: Not Available
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Application Results : Simulation with SVA is Quick Enough

B The number of generated SVA is quite large, however the verification
time is quick enough.

B Since we can execute the ABSV and layout in parallel, there is no
overhead of design duration.

The number of generated SVA and simulation execution time for SDC Verification

: : Simulation
Design Information Number of Execution Time of % 'SP
2O Generated SVA SVA Generation & Annotation
1

# SDC commands Simulation with SVA

05 M 0.1K 0.6 K 5.1 Hours 1 Week
2 20 M 30 K 1,947 K 5.4 Days 1 Month
3 40 M 600 K 18,039 K 11.6 Days 2 Months

(Traditional flow)
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Summary

B \We've developed the method of "ABSV (Assertion based SDC

verification)” to detect the SDC issues related to timing intent in early

design phase.

B The method offers the following advantages ;

The coverage of earlier phase SDC verification Is improved.

The coverage improvement reduces the chance of big iteration
loop caused by immature SDC.

The automatic SVA generation with Excellicon’s tools dismisses
concern about human error.
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