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The 3rd Gen AMD EPYC™ 75F3, 74F3, AND 73F3 processors demonstrate superior performance compared to 2nd Gen AMD EPYC 7F72 and 7F52 
processors running Synopsys® PrimeSim™ SPICE Suite.

PERFORMANCE BRIEF HIGH PERFORMANCE COMPUTING

NEXT-GENERATION DESIGN VERIFICATION

MAXIMIZING SYNOPSYS® PRIMESIM™ SPICE 
PERFORMANCE WITH AMD EPYC™ 7XF3 PROCESSORS

1READY TO CONNECT? Visit amd.com/epyc

AMD EPYC™ PROCESSORS
Designed with leading-edge 7nm technology, 2nd and 3rd Gen AMD EPYC™ SoCs offer a consistent set of features across a range 
of choices from 8 to 64 cores, including 128 lanes of PCIe® Gen 4 and 8 memory channels with access to up to 4TB of high-speed 
memory. The balanced set of resources found in EPYC processors means more freedom to match the right size of server 
configuration to each workload.

AMD has released three generations of EPYC processors (7xx1, 7xx2, and 7xx3). Both AMD EPYC 2nd Gen 7Fx2 and 3rd Gen 7xF3 
processors bring high per-core performance optimized for frequency sensitive and single threaded workloads. The rich portfolio 
of EPYC high-core-density products can vastly boost the run time performance of applications in the modern data center.

GEN MODEL CORES BASE FREQ 
(GHZ)

BOOST FREQ

(GHZ)1

L3 CACHE 
(MB)

2nd 7F52 16 3.5 GHx ~3.9 GHz 256

2nd 7F72 24 3.2 GHz ~3.7 GHz 192

3rd 73F3 16 3.5 GHz ~4.0 GHz 256

3rd 74F3 24 3.2 GHz ~4.0 GHz 256

3rd 75F3 32 2.95 GHz ~4.0 GHz 256

Table 1: Sample 2nd Gen and 3rd Gen AMD EPYC™ processor configurations used in these tests

STANDARDS BASED
AMD is committed to industry 
standards, offering you a choice in 
x86 architecture. x86 compatibility 
means you can run x86 based 
applications on any AMD EPYC 
processor generation.

“ZEN 3” CORE & SECURITY 
FEATURES
Support for up to:
• 64 physical cores, 128 threads

• 256MB of L3 cache per CPU

• 32 MB of L3 cache per core

• 4 TB of DDR4-3200 memory

• 128-160 PCIe® Gen 4 lanes

Infinity Guard security features2

• Secure Boot

• Encrypted memory with SME

SYNOPSYS®
Synopsys® is at the heart of 
innovation, such as autonomous 
vehicles, AI, the cloud, and 5G 
communications that are ushering 
in the era of Smart Everything. 
Synopsys offers advanced 
technologies for chip design and 
verification, IP integration, and 
software security and quality 
testing. They help their customers 
innovate from silicon to software 
so they can deliver Smart 
Everything.

SYNOPSYS PRIMESIM™ 
SPICE
Snyopsys® PrimeSim™ SPICE is the 
next generation SPICE engine from 
Synopsys featuring advanced 
architectures and data models, 
new circuit partitioning, accurate 
load models, and new solvers to 
deliver breakthrough performance 
for large post-layout analog, RF, 
SerDes, DRAM, and Flash designs.

https://www.amd.com/epyc
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SYNOPSYS® PRIMESIM™ SPICE
Synopsys® PrimeSim™ SPICE3 is a high-performance SPICE circuit simulator for analog, RF, and mixed-signal applications. 
PrimeSim SPICE offers a unique multi-core/multi-machine scaling and heterogeneous compute acceleration on GPU/CPU 
delivering faster runtime with sign-off accuracy. PrimeSim SPICE supports High-frequency noise analysis, efficient S-Parameter 
handling while offering advanced analysis capabilities for periodic and non-periodic time-domain and frequency-domain 
applications. PrimeSim SPICE is fully integrated with PrimeWave Design Environment, a newly architected design environment 
and waveform viewer that encapsulates analysis and display requirements that significantly improve productivity. PrimeSim 
SPICE is a key engine inside PrimeSim Reliability analysis, a set of comprehensive solutions (Fault simulation, Static Circuit 
Check, MOS Aging, IR/EM, Variation) that analyze the full spectrum of a product life cycle, from early-life to end-of-life.

BENEFITS
• Industry-leading multi-core and multi-machine scaling and heterogeneous compute acceleration on GPU/CPU

• RF frequency domain and envelop analysis based on Shooting Newton and Harmonic Balance algorithms 

• Capacity to handle large designs with hundreds of S-parameter ports for signal integrity applications

• Integrated safe operating area and other electrical rule checks

• Built on the golden HSPICE device model library, guaranteeing device model correlation between all PrimeSim engines

• Cloud-ready, built-in support containers for running the tool in a container as well as Synopsys cloud environment

BENCHMARKING METHODOLOGY
AMD engineering created a synthetic benchmark called Performance to compare the relative performance of different 
processors and systems. Performance is the ratio of the average application run time on the reference system (ref) to the 
average application run time on the system under test (sut), or ref/sut. For the purposes of this paper, reference application 
performance will always be normalized to 1.00, because if ref=sut, then ref/sut=1.00. Ratios greater than 1.00 (sut>ref) mean 
that the system under test performs higher than the reference system, with ref>sut indicating the test system underperforming 
the reference.

The tests described in this brief compared the relative performance of systems powered by different pairs of AMD EPYC 
processors. Each test used the slower system as the reference system for that test.

The tests described in this brief compared the relative performance of systems powered by different pairs of AMD EPYC 
processors. Each test used the slower system as the reference system for that test.

AMD used eight processor cores to run each copy of the full Synopsys PrimeSim application. Thus, total processor cores/8 
simultaneous copies of the full application used all of the processor cores. For example, a system with a 32-core AMD EPYC 75F3 
ran four simultaneous copies of the application because 32 CPU cores/8 cores per copy = 4 copies. These tests captured the 
elapsed application run time (in seconds) three times for each benchmark on each running copy. These three run times were 
then summed and divided by three to obtain the average run time for each application copy. Finally, these averages were 
summed and then divided by the number of running application copies, as follow (2 on a 16-core system, 3 on a 24-core system, 
and 4 on a 32-core system) to yield the average application performance on a fully-loaded system.4

Table 1 and Figures 1, 2, and 3 show the data for these results and calculations with the corresponding average application 
performance on a fully-loaded system.

https://www.amd.com/epyc
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COMPARISON ANALYSIS
First, AMD compared the performance of the 2nd Gen EPYC 7F52 and 3rd Gen EPYC 73F3 16-core, high frequency processors. 
Figure 1 shows that the performance increased generation on generation as a direct result of the improved frequency, IPC, and 
larger 32MB L3 cache available to a single core on the 73F3 compared to the 7F52.5 

Figure 1: 1P AMD EPYC 7F52 (reference) and 1P AMD EPYC 73F3 16c average performance comparison

Next, AMD examined the performance of the 2nd Gen AMD EPYC 7F72 3rd Gen AMD EPYC 74F3 24-core high frequency 
processors. Again, there is improvement in performance beyond the already excellent EPYC 7F72 results. 

Figure 2: 2P AMD EPYC 73F3 16c and 1P AMD EPYC 75F3 32c average performance comparison

https://www.amd.com/epyc
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Lastly, AMD explored the workload in terms of socket configuration. AMD has found that some applications prefer the closer 
topology of a single socket, while others prefer the additional bandwidth offered by a two-socket solution. The following chart 
compares the performance of this workload on two third-generation platforms with the same total number of cores, one using a 
2P configuration and the other a 1P configuration. In this case, PrimeSim SPICE is one of those applications that is expected to 
respond well to the additional bandwidth provided by a two-socket solution, as evident in the average performance data based 
on FineSim SPICE. 

Figure 3: 2P AMD EPYC 73F3 16c and 1P AMD EPYC 75F3 32c average performance comparison

AVERAGE ELAPSED RUNTIME FOR AMD EPYC 2ND GEN AND 3RD GEN 
PROCESSORS 

CONCLUSION
AMD 3rd Gen EPYC 7xF3 processors show exceptional per-core and per-node performance across all load levels with compelling 
single-socket and dual-socket solutions. In addition, the 32-core AMD EPYC 75F3 extends the product range and unlocks even 
higher total performance and compute density. Together, these capabilities make the AMD EPYC 7xF3 family of processors an 
excellent choice for running Synopsys PrimeSim SPICE.
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AVERAGE 
ELAPSED 
RUNTIME

1P AMD EPYC 
7F52 16-CORE 
PROCESSOR

1P AMD EPYC 
73F3 16-CORE 
PROCESSOR

1P AMD EPYC 
7F72 24-CORE 
PROCESSOR

1P AMD EPYC 
74F3 24-CORE 
PROCESSOR

2P AMD EPYC 
73F3 16-CORE 
PROCESSOR

1P AMD EPYC 
75F3 32-CORE 
PROCESSOR

Analog
Simulation

18,703.2 16,081.5 22,072.7 19,519.3 16,136.0 23,283.5

Table 2: Average elapsed runtime for 2nd Gen and 3rd Gen AMD EPYC processors, in seconds, on a fully-loaded system

https://www.amd.com/epyc
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DISCLAIMERS
The information contained herein is for informational purposes only and is subject to change without notice. While every precaution has been 
taken in the preparation of this document, it may contain technical inaccuracies, omissions and typographical errors, and AMD is under no 
obligation to update or otherwise correct this information. Advanced Micro Devices, Inc. makes no representations or warranties with respect 
to the accuracy or completeness of the contents of this document, and assumes no liability of any kind, including the implied warranties of 
noninfringement, merchantability or fitness for purposes, with respect to the operation or use of AMD hardware, software or other products 
described herein. No license, including implied or arising by estoppel, to any intellectual proper ty rights is granted by this document. Terms 
and limitations applicable to the purchase or use of AMD’s products are as set forth in a signed agreement between the parties or in AMD’s 
Standard Terms and Conditions of Sale.

COPYRIGHT NOTICE
© 2022 AMD, Inc. All rights reserved. AMD, the AMD logo, EPYC, Infinity Guard, and the other products and features mentioned on this post 
are registered trademarks or trademarks of AMD, Inc. in the United States, and other countries. PrimeSim is a trademark or registered 
trademark of Synopsys, registered in many jurisdictions worldwide. PCIe is a registered trademark of PCI-SIG. Other product names used in this 
publication are for identification purposes only and may trademarks of their respective companies.
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DLWM=off, X2APIC = On, Determinism Slider = Performance, Preferred IO=Enabled; OS Settings: Use “throughput-
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speed (1467MHz on 7xx2 and 1600MHz on 7xx3) for optimal performance.

5. IPC uplift based on AMD internal testing as of 02/1/2021, average performance improvement at ISO-frequency on an AMD 
EPYC™ 72F3 (8C/8T, 3.7GHz) compared to an AMD EPYC™ 7F32 (8C/8T, 3.7GHz), per-core, single thread, using a select set of 
workloads including SPECrate®2017_int_base, SPECrate®2017_fp_base, and representative server workloads. SPEC® and 
SPECrate® are registered trademarks of Standard Performance Evaluation Corporation. Learn more at spec.org. MLN-003
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