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Overview

The Synopsys PrimeTime® suite delivers fast, memory-efficient scalar, distributed,
and multicore computing, plus hierarchical multi-scenario analysis for advanced
multi-billion-instance designs. Using variation-aware Composite Current Source
(CCS) modeling, PrimeTime extends static timing analysis to include crosstalk timing,
noise, full-chip power, and constraint analysis with HSPICE®-accurate signoff quality.
Synopsys PrimeTime® also provides multiphysics-aware timing analysis
solution—combining voltage-drop, thermal, and mechanical stress effects on
timing—to deliver more accurate chip performance predictions, reduce design risk,
and accelerate time to market.

PrimeTime Suite

The Synopsys PrimeTime suite is the golden signoff solution for timing, signal

integrity, power, constraints, multiphysics-aware analysis (IR-aware and thermal-aware),
and variation-aware analysis. It delivers HSPICE®-accurate results to identify issues
before tapeout, reduce schedule risk, and improve design quality. The industry-standard
timing signoff solution also improves productivity with fast turnaround time and

the predictability needed for first-pass silicon success.

Benefits

HSPICE®-Accurate Results Minimize Over-Design

HSPICE®-accurate analysis quickly pinpoints timing issues and reduces ECO effort.
CCS models provide consistent results across static timing, signal integrity, power,
and variation-aware analysis. Path-based analysis focuses on the most challenging
paths, while on-chip variation modeling adds margin control to reduce overdesign,
lower cost, and save schedule time.

Integrated Design Environment Improves Productivity

PrimeTime's unified analysis environment brings timing, signal integrity, constraints,
power, and variation-aware analysis into a single flow. This reduces setup, minimizes
interface files, avoids redundant calculations, and improves productivity, turnaround
time, and overall cost efficiency.

Fast Turn-Around Time

PrimeTime reduces analysis and signoff time with scalable multicore processing,
industry leading HyperGrid distributed STA, Hyperscale Hierarchical analysis and
Distributed Multi-Scenario Analysis (DMSA). Multicore execution accelerates timing
and signal integrity analysis, while DMSA runs scenarios concurrently to reduce
wall-clock time and produce a unified timing report.


http://www.synopsys.com

High Capacity

PrimeTime continues to improve performance and capacity to take advantage of modern multicore server hardware. Disk caching
and scalable multithreading deliver fast runtime with a low memory footprint for very large designs.

HyperScale

HyperScale lets users move from flat analysis to hierarchical block-level and full-chip distributed timing analysis using mainstream
private-cloud compute resources. Reusable, timing-accurate context models avoid repeated analysis at each level, improving
performance, reducing memory use, and lowering schedule and compute cost.

HyperGrid Distributed STA

HyperGrid enables full-chip timing signoff in hours using a distributed architecture on smaller, more available machines.
By partitioning the design across worker processes, it reduces runtime and memory while maintaining 100% QoR match
with flat analysis for multi-billion-instance Al and HPC designs.

Advanced Node Support and Foundry Certifications

PrimeTime supports all the advanced process node requirements, including advanced waveform propagation technology that
accurately models waveform distortion at advanced nodes, especially in ultra-low voltage FiInFET and Gate-All-Around (GAA)
technology. PrimeTime maintains unique foundry collaborations from early pathfinding through production certification, with
certified support for the most advanced process nodes.

Golden Delay Calculator

PrimeTime's built-in RC delay calculator uses parasitic information and CCS libraries to calculate cell and interconnect delays with
SPICE-like accuracy. The delay calculation and parasitic annotation reporting capabilities enable designers to debug and pinpoint
timing problems. The PrimeTime delay calculator supports voltage and temperature scaling between libraries. This enables
multi-voltage analysis without the need to maintain a large collection of libraries for each unique Process Voltage Temperature
(PVT) point.

Multi-Die Timing Analysis

PrimeTime provides comprehensive timing signoff for multi-die and 3DIC designs, addressing the unique challenges of stacked die
architectures. The solution supports die-level and stack-level analysis with efficient corner management and resource optimization.
PrimeTime integrates seamlessly with extraction tools for comprehensive cross-die coupling analysis and supports both single-die
closure and cross-die interface path analysis.

Advanced On-Chip Variation (AOCV) Analysis

PrimeTime's AOCV modeling capability extends OCV analysis to deliver an improved method of adding margin in a design. AOCV
uses context-specific derate factors that consider location and logic depth of each path being analyzed, providing a more accurate
method of assigning on-chip variation margins.

Parametric On-Chip Variation (POCV) Analysis

POCV is the next generation of variation analysis targeted at advanced processes. It provides a lightweight statistical margining
approach to variation margining. It offers Graph and Path-Based Analysis pessimism reduction, along with improved ECO turnaround
time. PrimeTime supports early/late LVF input format and moments LVF input formats for enhanced accuracy at ultra-low voltage
and near-threshold operation.

Distributed Multi-Scenario Analysis (DMSA)

Signoff requires analysis across many scenarios spanning operating modes and PVT corners. PrimeTime's Distributed
Multi-Scenario Analysis (DMSA) simplifies this by running scenarios concurrently, reducing turnaround time and accelerating
debug with visualization of multi-scenario results.



Signal Integrity Analysis through PrimeTime SI

PrimeTime Sl provides a unified framework for signal integrity and timing analysis in one environment. It accurately models crosstalk,
noise propagation, and IR drop in timing context, improving productivity while eliminating the need for separate analysis tools.

lts integrated delay calculation engine works with the PrimeTime STA engine to compute timing impact from SI effects. The solution
also provides comprehensive noise analysis, advanced modeling, on-chip variation analysis, golden delay calculation, a graphical
interface, and broad ASIC vendor and foundry support. This enables designers to achieve faster turnaround time, maintain signoff
accuracy, and ensure robust design closure for the largest and most complex designs.
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Figure 1: Signal integrity analysis in PrimeTime

Simultaneous Multi-Voltage Aware (SMVA) Analysis

Multi-voltage designs require exhaustive analysis of cross voltage domain paths to ensure all worst-case paths are identified under
all voltage combinations. SMVA completes analysis of all cross-domain paths under all voltage scenarios in a single run, without the
need for margining that can add pessimism.

HyperTrace Path-Based Analysis

HyperTrace delivers path-based analysis (PBA) accuracy at fast graph-based analysis (GBA) runtime and refines the timing view

within the critical region of a circuit to accelerate exhaustive PBA, providing significant runtime benefits when PBA exhaustive
runtime is dominant.
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Figure 2: PrimeTime multiphysics-aware timing analysis



IR-Aware STA

PrimeTime IR-aware timing analysis accounts for voltage drop effects on timing, transitioning from margin-based to physics-based
timing signoff. The solution provides HSPICE®-accurate IR-aware timing across all scenarios, reducing pessimism while ensuring
robust signoff. IR-aware STA integrates with Synopsys Redhawk-SC power integrity analysis tool for seamless analysis.

Thermal-Aware STA

PrimeTime thermal-aware timing analysis accounts for temperature variations across the die that impact timing. The solution uses
design thermal map to determine local thermal environments and calculates delays based on temperature variation. Thermal-aware
STA supports block-level, full-chip, and multi-die analysis including cross-die interface paths, enabling accurate timing signoff for
designs with significant thermal gradients.

Stress-Aware STA

PrimeTime stress-aware timing analysis accounts for assembly and thermal-mechanical stress effects on transistor performance.
The solution captures stress impact on timing through sensitivity models and performs accurate stress-aware timing analysis for
advanced packaging and multi-die designs.

Simultaneous Multi-Corner (SMC) Analysis

SMC enables signoff STA in a single run across multiple PVT and RC corners, delivering significant resource efficiency compared
to scenario-based runs. SMC provides automated handling of corners within a single-die and across multiple-dies, with unified timing
reports covering all corners.

Mode Merging

With increased design complexity available at smaller process nodes, comes the need for additional operating and test modes.

This can increase the number of scenarios required for timing closure and signoff. PrimeTime mode merging technology identifies
superset modes that together replicate how a given design is constrained by the original individual mode constraints. Mode merging
uses the PrimeTime DMSA infrastructure and can be added to an existing PrimeTime setup for a multi-scenario design.

Aging-Aware STA

PrimeTime provides aging-aware static timing analysis to account for transistor degradation over the product lifetime. The solution
uses compact timing models that capture aging effects with high accuracy, enabling signoff analysis across multiple mission profiles
without requiring extensive library recharacterization. Aging-aware STA delivers accuracy comparable to HSPICE® while maintaining
fast performance for large designs.

Python Ul Support

PrimeTime supports Python scripting in addition to Tcl, with full application Ul available in Python. This enables designers to leverage
Python's data processing and analysis capabilities, including integration with popular libraries for enhanced productivity.

ARM Architecture Support

PrimeTime supports Arm-based compute architectures, providing concurrent releases for both x86 and ARM 64-bit platforms.
This enables customers to leverage ARM-based cloud and on-premises infrastructure for timing signoff with no additional
license requirements.

Cloud and Flexible Deployment

PrimeTime supports flexible deployment options including on-premises, private cloud, and public cloud environments. Pay-per-use
licensing options enable on-demand access for burst capacity, allowing teams to accelerate signoff by running multiple timing
scenarios in parallel without upfront license purchases.



Additional Features in PrimeTime
+ Extracted Timing Models (ETM)
+ UPF (Unified Power Format) support
« Graphical User Interface (GUI) enabling timing analysis and visualization using schematics, histograms, tables, and tree graphs
+ Session save and restore with optimized storage
+ ASIC vendor signoff and foundry support
+ Extensive support for industry-standard input and output file formats
+ Reduces false violations by considering slew propagation, timing windows, and logical correlation of signals
+ Advanced waveform propagation accounts for waveform distortions at advanced nodes that can impact timing
+ SPICE deck output

+ Derate-based Multi-input switching support

Automatically distributed HyperScale STA

+ Multi-core enabled by single license

PrimeTime Timing Signoff Ecosystem

The PrimeTime suite is part of a broader timing signoff ecosystem with specialized products for power analysis, timing closure,
clock integrity, and design robustness.

PrimePower

PrimePower delivers golden power signoff with shared infrastructure and common delay and slew calculation with PrimeTime,
enabling accurate leakage, dynamic, and switching power analysis.

PrimeClosure

PrimeClosure accelerates ECO closure using the PrimeTime timing engine and delay calculator, with support for simultaneous
multi-corner analysis, HyperScale, and HyperGrid for large single-die and multi-die designs.

PrimeClock

PrimeClock provides SPICE-accurate clock integrity and jitter analysis with the scalability needed for large clock networks,
including period jitter, cycle-to-cycle jitter, duty-cycle distortion, and aging-aware analysis.

PrimeShield

PrimeShield improves margin reduction and PPA through advanced robustness analysis, including voltage slack analysis,
design variation analysis, and process sensitivity modeling calibrated with real silicon data.

Timing Constraints Manager
Synopsys Timing Constraints Manager is a comprehensive constraint management solution that enables designers to drive chip

implementation with accurate, validated constraints throughout the design cycle.

For more information about Synopsys products, support services or training, visit us on the web at www.synopsys.com, contact
your local sales representative or call 650.584.5000
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