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How Siemens EDA helps you
engineer smarter 5G
communications systems
faster

Executive summary

The massive buildout for 5G communications is just getting underway, but its full economic
impact — estimated to possibly reach $13.1T and provide 22.8 million jobs — is not expected
to be fully realized until 2035. Siemens EDA and its parent, Siemens Digital Industries
Software, with the Xcelerator portfolio — spanning from IC, packaging and PCB/systems
electronic design, software design to mechanical design and manufacturing all the way to
enterprise-level IC and system running in the field monitoring — are uniquely positioned to
help companies deliver to market differentiated 5G-ready platforms and contend for the
lion’s share of this huge market.
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| Introduction

In this paper, we first look at the promise of 5G
communications and where it stands today. We then
take a closer look at the 5G IC and systems design
challenges and step through the IC and PCB solu-
tions flows to show how Siemens EDA can help you
engineer smarter 5G communications systems
faster. Finally, we discuss how Siemens EDA solu-
tions integrate with software, mechanical and PLM
solutions in the Siemens Xcelerator portfolio. The
Xcelerator portfolio enables companies and their
suppliers to collaboratively build comprehensive
digital twins using a model-based systems engineer-
ing methodology to deliver 5G and ultimately 6G
systems to market faster.

Siemens Digital Industries Software
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Fulfilling the grand
vision of 5G

Building on the previous four generations of wire-
less infrastructure that brought ever higher and
more sophisticated levels of wireless communica-
tion and data transfer to the world, the grand vision
for 5G communications is to bring everyone and
everything together including machines, objects
and devices. Leveraging artificial intelligence (Al)
and machine learning (ML) at most points in the
network, 5G will enable the buildout of smarter,
connected everything — smart devices, smart busi-
nesses, smart factories, and sequentially higher
levels of autonomous vehicles communicating with,
or even guided by, smart cities and infrastructure.
It's expected that when fully completed, 5G will
accommodate one million devices per square kilo-
meter and be so fast that remote surgery will
become reality!

If you've watched the flurry of mobile phone and
telecommunications company (telco) commercials
promoting their 5G devices, networks and 5G sub-
scription plans, you might get the impression that
5G is already here and is a done deal. But don't rush
to schedule a surgeon across the globe to operate
on you quite yet. In reality, today’s versions of “5G
networks” are largely a mix of early 5G technologies
and older generation — 3G and 4G — infrastructure.
The industry refers to these mixed networks as
“non-standalone 5G (NSA 5G).” Today, there are a
growing number of “spots” within these networks
that use all 5G technologies — what the industry
terms “stand-alone 5G (SA 5G).” But even today’s SA
5G, while more advanced than 4G and NSA 5G, is
still quite far from reaching 5G’s grand vision of
smart cities that guide autonomous vehicles safely
through their streets or remote surgery, in which 5G
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and robotic surgical systems like Intuitive Surgical’s

Da Vinci enable a surgeon located in one city to
perform surgery in real-time on a patient in another
city across the globe.

Where 4G and today’s version of SA 5G still operate
in the 3kHz to 6GHz frequency range (referred to as
FR1), 5G will eventually expand the frequency band
range from 6GHz up to 300GHz. A segment within
this range from 24GHz to 100GHz is designated for
the commercial licensable spectrum. And within this
range, a segment of the spectrum from 60-70GHz is
designated for fixed wireless and mission-critical
technologies, such as smart infrastructure and
cities, remote surgeries, and industrial processes —
all of which demand extreme performance and
ultra-low latency of 1 to 3 milliseconds.

For 5G to reach its true potential, the industry needs
to deploy technologies like Frequency Range 2’s
(FR2) mmWave and MassiveMIMO, which require
the development of sophisticated high frequency,
RF beamforming and related protocols. The
mmWave and MassiveMIMO equipment will need to
be deployed in massively greater numbers every-
where to enable the beamforming and line-of-sight
operations that enable full coverage and the lowest

latency.

The complexity of the technologies involved in
making advanced 5G possible was certainly a driv-
ing factor behind the decision to base 5G on open
standards (figure 1). Previous-generation networks
were defined and created by only a few cellular
operators worldwide, leaving telcos little choice but
to purchase equipment (at a high premium) from
one of these few manufacturers. For 5G, the telcos
demanded that industry standards be used at all
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Figure 1. 5G is Ethernet
based on open

standards.
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layers of the network and that an open data packet
protocol — what is called Open Radio Access
Network (O-RAN) — be developed so that more
companies could compete to develop ever-more
advanced 5G network equipment. The competition
will hopefully increase the pace of 5G innovation
while, in the end, reducing the cost and increase the
capabilities of the network. However, opening up 5G
to greater competition means that verification and
validation is imperative at every point in the net-
work and holistically across electrical, software and
mechanical domains before network deployment.

A key goal in developing differentiated advanced
5G systems is not just achieving the highest perfor-
mance and lowest latency technologies but also
achieving the highest performance per watt (PPW)
for both the infrastructure equipment (front-haul
and back-haul) and the edge devices (many of
which are battery powered) connected to the 5G
infrastructure while maintaining high reliability. The
3GPP and IMT-2020 have aggressive “watt per bit
goals.” These 5G organizations are calling for a 10x
power reduction per bit.

Minimizing power per watt is important to accom-
modate the massive increase in 5G bandwidth. 5G is
expected to consume an estimated 50 to 70 percent
more power worldwide than 4G communications’.
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Huawei reports that each installation of its early 5G
base stations consumes 11,577W, which is 68 per-
cent more than its 4G base stations 2. However, if
looked at in terms of “watt per bit,” 5G is indeed 10x
more power-efficient than 4G. But it must be con-
ceded that to be truly effective, 5G will require
many more installations than 4G networks, so
power consumption of the entire 5G network will be
much higher than 4G. The 5G power signature could
also be reduced further through the deployment of
software-defined network SDN sleep modes that
dynamically power down equipment when not in
heavy use or in remote locations. Regardless, telcos
will likely place a higher demand on systems that
achieve the highest performance and lowest latency
goals while keeping power as low as possible.
Similarly, companies designing edge devices also
seek optimal PPW — as their devices are often bat-
tery powered — and operational run time is a key
selling point of many devices.

At the heart of the 5G wireless communications
infrastructure and the many nodes/edge devices
that will communicate through it, are sophisticated
systems on chip (SoCs) that increasingly incorporate
machine learning (ML) embedded processing
engines to make 5G systems more efficient.
Designing and verifying these SoCs and the systems
they power can be a very complex process. They
must be functionally correct but must also be vali-
dated and tested to work properly and optimally at
the system and software levels and in many scenar-
ios of operation in the context of the larger 5G
infrastructure.

Let’s look at the 5G IC design considerations as we
walk through the entire IC design process from
architectural design to silicon. We'll then look at the
PCB design flow and scenarios where the closed-
loop flow offered by the Siemens Xcelerator portfo-
lio offers unmatched benefits for holistic 5G
solutions development.
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5G innovation starts with system
IC architecture exploration

Whether it's designing 5G infrastructure or the many
Internet of Thing (IoT) edge nodes/devices that
connect to the network, developing an ideal IC
architecture for 5G infrastructure and applications
has many considerations and many routes to
success.

FPGA - Design teams can use FPGA-based ICs for
early, first-to-market deployment in 5G infrastruc-
ture, with the additional benefit of field program-
mability. The tradeoff is the higher power consump-
tion and per-device costs with FPGA-based ICs and
FPGA-SoCs. However, the benefits of being first to
market with a product that can potentially be
reconfigured to accommodate changing protocols
and standards may easily mitigate the cost and
power issues.

As has been the case in the past, after 5G protocols
and standards have been established and the sock-
ets secured, companies will migrate these 5G FPGA
sockets to lower cost, lower power ASIC/SoC config-
urations. Simplifying the transfer of the design
from a vendor-specific FPGA tool suite to a vendor-
neutral, third-party tool, such as Siemens EDA’s
Precision™ RTL, enables teams to more readily
target multiple FPGA vendor devices. Being able to
use multiple vendors helps to optimize supply and
cost issues and to more easily re-target designs to
ASIC/SoC configurations down the line to improve
profit margins.

High level synthesis, power analysis and
FPGA-based prototyping — 5G is inherently an
algorithm-heavy technology, as it calls for “new data
flow algorithms to achieve better spectrum alloca-
tion, very high data rates, larger coverage areas,
high-directional beamforming, less network leak-
age, and a higher overall system capacity3.” Many of
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these algorithmic functions can be optimized if
hardened and deeply integrated into the SoCs at the
heart of 5G systems.

Siemens EDA’s Catapult™ HLS is a powerful solution
for 5G IC architectural exploration and overall sys-
tem exploration. The tool enables system architects
to develop computational algorithms in C++ code
and then quickly iterate on what functionality would
run best on software and what functions should be
hardened as IC logic inside of an SoC. This hard-
ware/software co-optimization produces optimal IC
and system functionality and is especially handy for
developing customized Al/ML co-processor blocks
for 5G SoC applications. Developing your own Al/ML
co-processor as opposed to using an off-the-shelf
core can give your system a distinct PPW advantage
and differentiation from competitors. One key
example for 5G AlI/ML is the complex channel esti-
mation techniques that are required to optimize 5G
Over-the-Air (OTA) communications channels.

FPGA vendors may have C-based HLS tools for their
own programmable architectures, but Catapult is
FPGA vendor-agnostic — it can be used for FPGA as
well as SoC implementations, further assisting
design teams in retargeting their hardware and
software architectures to an ASIC implementation or
another FPGA vendor’s FPGA-based platform.

Catapult HLS has a companion power analysis tool
called PowerPro™ that architects can use to ensure
they are meeting power requirements early. The
same tool can be used in subsequent steps of IC
design and verification to ensure that the RTL ver-
sion and gate-level version of the design is main-
taining power goals set by the architects at the
C-level.


https://eda.sw.siemens.com/en-US/ic/precision/rtl/
https://eda.sw.siemens.com/en-US/ic/catapult-high-level-synthesis/
https://eda.sw.siemens.com/en-US/ic/powerpro/

Design for test — It is during the IC architecture
planning phase that architects must decide what
type of on-chip testing IP they would like to insert
into their designs. Implementing design for test
(DFT) blocks into the design enables post-silicon
testing equipment to more easily identify problems
with individual chips before they are released to
market. Siemens’ Tessent is a leader in DFT technol-

ogies for logic, memory and mixed signal devices as
well as for yield enhancement.

Embedded analytics — A relatively new and very
progressive option for IC architecture design is
embedded analytics. This technology space, pio-

neered by Siemens EDA’s Tessent group with Tessent
MissionMode™ and strengthened greatly with many
more Embedded Analytics technologies via Siemens’
acquisition of UltraSoC (UK), enables architects to
embed IP into their ICs to monitor and analyze a
variety of characteristics — such as performance,
power consumption, thermal analysis, reliability,
and security — of the IC over its lifetime. Embedded
Analytics IP not only collects and analyzes on-chip
data but can formulate and implement a local
response where necessary. This enables companies
to monitor the device and even the 5G system it
powers in the field to spot problems early, perform
more accurate preventative maintenance, direct
corrective action, or simply refine next-generation
ICs and systems architectures from data gathered
from the IC in the field. In other words, it enables
companies and their partners to achieve a greater
degree of digitalization by giving them a closed-loop
design environment to produce smarter products
faster. Embedded Analytics is a vital component of

a Silicon Lifecycle Management solution that con-
trols SoCs from design to fabrication to end-use in
the field.

2.5D/3D IC - If design teams would like even
greater functionality in one socket or would like to
achieve differentiation through a mix of new and
licensable silicon (implemented in different silicon
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process technologies), they can move beyond a
monolithic SoC configuration and develop a sili-
con-in-package or more sophisticated 2.5D or 3D IC
for their 5G applications.

A 2.5D/3D configuration enables companies to place
monolithic ICs and a growing number of purpose-
built “chiplets” side by side on a silicon interposer
for 2.5D IC configuration or stack them on top of
each other in a 3D configuration. This enables
companies to more easily integrate different variet-
ies of ICs — like digital logic, memory and high-
speed analog I/0O — into a single device (instead of
further apart on a PCB) to achieve greater PPW and
functionality while achieving a degree of isolation/
shielding that would not be possible in a monolithic
configuration. Siemens EDA offers the industry's
most widely used 2.5D/3D solution, called the
Innovator3D IC solution, which spans from architec-
tural design to manufacturing and test.

Silicon photonics — For teams on the cutting

edge of IC design, Siemens EDA is a pioneer in the
emerging IC technology called silicon photonics, a
technology that promises to take communications
to higher levels of performance. Just now emerging
from research into commercial use and driving a
great deal of investment in the venture capital
community 4, silicon photonics brings fiber optics
directly onto layers of ICs, thereby forgoing the need
for outboard 10 that moves signals from fiber optic
cable to copper. Among many applications, it is
expected to be deployed initially in long-haul com-
munications and datacenter applications to vastly
speed data transfer and overall network perfor-
mance. Siemens pioneered two technologies —
LightSuite Photonic Compiler and L-Edit Photonics -

that enable layout teams to integrate photonics into
their SoC designs. Of course, the decision to boldly
go in this direction is initially an architectural
decision.


https://eda.sw.siemens.com/en-US/ic/tessent/test/
https://www.tessentembeddedanalytics.com/
https://eda.sw.siemens.com/en-US/ic/tessent/test/missionmode/
https://eda.sw.siemens.com/en-US/ic/tessent/test/missionmode/
https://eda.sw.siemens.com/en-US/ic/ic-custom/photonic/lightsuite-photonic-compiler/
https://eda.sw.siemens.com/en-US/ic/ic-custom/photonic/l-edit-photonics/
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5G IC logic design and
verification considerations

Logic design — Siemens EDA offers a complete
solution for IC design, verification, and validation of
digital front end (DFE), fronthaul 5G ICs and other
digital blocks. The digital logic design and verifica-
tion flow starts with Siemens EDA’s Questa
Advanced Verification portfolio and is capped off

with the Veloce Strato hardware-assisted verification
portfolio (figure 2). The Questa Design solution

with code linting, debugging, checking as well as
clock-domain and reset-domain crossing and signoff
helps designers to develop a correct-by-construction
register transfer level (RTL) code representation of
their design.

VERIFICATION STIMULUS

SIMULATION
SIGNAL

QUESTA
VERIFICATION

VERIFICATION
IP

DESIGN
SOLUTIONS

FORMAL

VISuaL zer DEBVC

Figure 2. Questa Advanced Verification is complete
verification solution for verifying 5G SoCs.
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Logic verification and validation — The RTL code
can then be run through Questa formal verification

and dynamic simulation to find and then resolve
issues at the block level. Design teams can then
unite their RTL design blocks into a full-chip config-
uration in the Veloce Strato emulation system. This
not only allows for full-chip functional verification
of the RTL code but can also be used for validation
of the IC design running in the context of the sys-
tem. Veloce can be run in either in-circuit emulation
(ICE) or virtual ICE modes, enabling engineering
teams to connect to any available existing system
hardware or functional models of hardware (a likely
scenario in the emerging 5G space) to test firmware
and application software running on the IC design.
This allows teams to evaluate what needs to be
changed in the IC design hardware and other hard-
ware in the system in the context of a complete
5G-NR software stack before continuing to the next
step in the IC design process.

Siemens EDA has a unique advantage in helping
engineering teams design, verify and ultimately test
their SoCs for 5G fronthaul IC and systems develop-
ment. In 2018, Siemens acquired Sarokal Test
Systems (Oulu, Finland) — a provider of a SoC test
solutions for compliance with protocols into 5G
fronthaul systems. From the stellar post-silicon test
equipment that it gained in the acquisition, Siemens
created a software-based application of the technol-
ogy that verification teams can run inside of the
Veloce Strato emulator for pre-silicon validation.
These Siemens EDA VirtuaLAB apps provide repre-
sentations/models of the fronthaul protocols. This


https://eda.sw.siemens.com/en-US/ic/questa/
https://eda.sw.siemens.com/en-US/ic/questa/
https://eda.sw.siemens.com/en-US/ic/veloce/strato-hardware/
https://eda.sw.siemens.com/en-US/ic/questa/formal-verification/
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enables design teams to perform pre-silicon verifica-
tion of interfaces running to and from SoCs being
designed for O-RU (radio units) and O-DUs (distribu-
tion units). It also enables design teams to ensure
their SoC designs are compliant and perform opti-
mally before advancing the design to physical
implementation and ultimately manufacturing the
chip (figure 3).

During Veloce emulation, design teams can also use
the new Veloce Hycon app to help offload known-
good functions to a workstation to speed-up overall
validation runtime.

When the RTL version of the chip design is verified
and validated satisfactorily in Veloce Strato, the RTL

Pre-silicon

can then be ported over to Veloce proFPGA or

Veloce Primo FPGA-based prototyping solutions to

give embedded and application software developers
an early jump on software development — while the
device is proceeding to physical design and verifica-
tion — so the software can be ready when first
silicon is delivered. Software designers can also use
the emulator as a prototype system for early soft-
ware development but porting to smaller prototyp-
ing systems allows more flexibility and a greater
number of software engineers to work on a given
project.

After the IC has been manufactured, hardware and
software teams can then use the post-silicon test
equipment, called Siemens Veloce X-STEP, to do

Pre-silicon

> |
bug

.
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Sub-system/System verification

Simulation

IP verification / IP assembly
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Figure 3. Siemens EDA is unique in that it's Veloce Strato emulation environment and Veloce X-STEP enable pre- as

well as post-silicon validation of 5G protocols.
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post-silicon validation. The protocol monitoring and
generator (Protocol Generator and Protocol
Analyzer) software inside the Veloce Strato emulator
to validate the SoC design is identical to the soft-
ware in the Veloce X-STEP hardware used for
post-silicon validation — ensuring a closed-loop
validation of compliance with protocols,
JESD204BIC, CPRI, OBSAI, eCPRI, IEEE1914.3, ROE,
and O-RAN. Veloce X-STEP can act as an O-RU or
O-DU to enable thorough-unit testing and bit-accu-
rate troubleshooting when O-RUs and O-DUs from
different manufacturers are being integrated. As an
active member of the various protocol committees,
Siemens EDA updates protocols as soon as new
versions become available.

Mixed-signal verification — Accurately verifying
the links between the analog, high-frequency RF
and digital domains is essential for SoC designs in
5G mobile/edge devices as well as 5G fronthaul
equipment. Evermore advanced ADCs, DACs and
clocking circuits are employed in many ICs/SoCs at
various points of the 5G communications chain from
inside handsets and edge devices to fronthaul
antennae arrays. Siemens EDA’s Symphony is a
simulation vendor-agnostic, mixed-signal simulator
that can help design teams simulate at the gate,
Fast-SPICE and SPICE or levels any interface between
digital and RF blocks (Verilog, SystemVerilog or
VHDL) in an SoC, SiP or 3D IC design.

Library characterization — To ensure the libraries
that the implementation/design tools will use to
characterize a given IC design’s building blocks
(standard cells, memory and custom blocks) are
silicon-process-accurate and robust for enough for
5G applications, Siemens EDA offers the Solido
Characterization Suite.

Siemens Digital Industries Software
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Siemens EDA's Solido team pioneered the use of
machine learning (ML) to derive accurate results
faster. For example, Solido Generator uses ML
methods to accelerate the overall library characteri-
zation process by instantly generating libraries for
additional PVT corners after the initial characteriza-
tion. Solido Generator uses existing SPICE-
characterized libraries as anchor data to build ML
models of the libraries and produce new PVT
libraries.

Before generating the additional PVTs, Solido
Generator analyzes the anchor corner set to deter-
mine the optimized set of libraries needed for
additional PVT generation. Since the tool uses a set
of pre-characterized .libs (timing libraries), it elimi-
nates the dependency on SPICE netlists or subcir-
cuits and the need to replicate characterization
settings to match that of the library vendor. Solido
Generator runs about 100 times faster than tradi-
tional SPICE. It generates production-accurate

LVF .libs for additional PVT corners in a fraction of
runtime it would take using Monte Carlo or approxi-
mated Monte Carlo methods, while retaining accu-
racy equivalent to its input anchor .libs.

The suite also includes Solido Analytics — an
advanced library validation, analysis, and debugging
solution that includes fast, parallelized, and compre-
hensive static rule-based checks, and employs an
ML outlier detection tool that “learns” the expected
characterized values in a library and automatically
detects errors that typically go undetected with
other tools.

10
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5G IC physical design and
verification considerations

Physical design — One of the fundamental
demands of any 5G system, whether it be for 5G
infrastructure or 5G edge devices, is to optimize for
the best PPW. The SoCs designed for 5G infrastruc-
ture need to be extremely high-performance to
receive, interpret and then transmit data as fast as
possible. At the same time, 5G infrastructure equip-
ment is estimated to consume anywhere from 50
to 68 percent more energy than 4G equipment.
Telcos have an ongoing need to reduce energy
footprints and related operating expenditures while
still achieving performance requirements. In the
physical implementation steps of SoC design,
Siemens EDA now offers the Aprisa place and route

solution, which uses the industry’s most modern
and advanced physical design technology to achieve
optimal performance, power and area (PPA) for

all applications.

With input from Siemens EDA's flexible mPower and
third-party synthesis and timing engines, physical
design teams can configure Aprisa to reach optimal
levels of PPA faster and optimize designs for best
performance per watt (PPW).

Custom digital and analog IC design — For teams
developing high-speed I/O or any custom digital and
analog chips and chiplets (for 3D IC) for 5G imple-
mentation, Siemens EDA offers the Tanner design
solution. Tanner offers a complete custom/analog
and MEMs flow from schematic capture to physical
design and chip signoff with Siemens EDA’s Calibre
physical implementation solution to ensure your
design is manufacturing ready and optimized for
high yield.

Power integrity analysis — As a majority of 5G
SoCs are a mix of digital, high-speed analog 10 and
mixed-signal IP blocks, 5G SoC design teams can use
Siemens EDA’s new revolutionary mPower power
integrity solution to perform highly accurate EM/IR
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analysis across the entire IC. Where competing
power integrity tools can only be used optimally for
digital portions of an SoC, Siemens EDA’s mPower
solution is unique in the industry, as it is the only
solution that can be used for digital, analog and
mixed-signal designs.

Parasitic extraction — Because 5G ICs require a
mix of leading-edge performance, low power and
the highest degrees of reliability, design teams must
create an accurate analog model of the parasitic
effects of the structures and wires connecting those
design elements — the complete circuit — so they
can then perform exhaustive timing, power, circuit
and signal integrity analysis of the design before
moving it to Calibre signoff verification and manu-
facturing the device. Siemens EDA's Calibre xACT is
an ideal solution for parasitic extraction of 5G ICs. It
supports the most advanced foundry device models,
including FinFET, and leading-edge process nodes
with accurate, deterministic results, with results
from simultaneous multi-corner extraction precisely
matching single-corner results. It uses standard
SVREF rule files to produce parasitic netlist formats
and is interoperable with Calibre nmLVS circuit
verification and Calibre nmDRC physical verification
platforms.

Physical verification — Ensuring your 5G design
will be manufacturable at your targeted foundry’s
silicon manufacturing process shouldn’t be left to
tools that are second or third best. Siemens EDA's
Calibre design solutions portfolio is the proven

signoff verification solution the IC design commu-
nity has turned to for over two decades to ensure
their IC designs are ready for manufacturing. Now
offered with acceleration on-demand in cloud, fog
as well as standard on-site configurations, Calibre
allows design teams to signoff and get their designs
to manufacturing even faster.


https://eda.sw.siemens.com/en-US/ic/aprisa/
https://eda.sw.siemens.com/en-US/ic/aprisa/
https://eda.sw.siemens.com/en-US/ic/mpower/
https://eda.sw.siemens.com/en-US/ic/calibre-design/circuit-verification/xact/
https://eda.sw.siemens.com/en-US/ic/calibre-design/
https://eda.sw.siemens.com/en-US/ic/calibre-design/
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A new paradigm for 5G systems PCB
collaboration and faster delivery

As the chipsets for 5G infrastructure advance in
sophistication to move 5G infrastructure beyond
10GHz/cmWave configurations into configurations
with mmWave and MassiveMIMO supporting beam-
forming, the complexity of the design of PCBs
within these systems will also increase dramatically.

Design teams will need to implement 5G boards
with an increasing number of layers to accommo-
date not only the routing of massive pin counts of
these ICs, but also to isolate and shield high-speed
digital traces from high-frequency RF circuitry to
ensure overall system reliability. Signal integrity and
power analysis will become a must-have at every
step of the design process.

To support massiveMIMO with beamforming config-
urations, the sheer number of antennae array
installations are expected to increase exponentially
and be placed wherever possible in urban settings
to enable beamforming/point-to-point communica-
tions. Further, the antennae arrays will come in all
shapes and sizes, ranging from femtocells inside
buildings to macrocells on towers to accommodate
mass placement and space restrictions. They will all
need to be tested not only for signal integrity but
also thermal analysis to ensure they perform to
specification while operating in a wide range of
configurations, environments and use scenarios.

The teams that design printed circuit boards for 5G
applications need a PCB systems design environ-
ment that can not only handle the complexity of
connecting faster and potentially noisier devices in
smaller form factors, they also need a design envi-
ronment that is closely linked with customers,
manufacturing and suppliers to ensure they can

Siemens Digital Industries Software

deliver complete product lines that meet customer
specifications with the quality and volume of parts
required.

Siemens EDA has an unmatched solution for compa-
nies developing 5G product lines. In terms of pure
EDA technology, Siemens EDA offers complete

PCB design environments with PADS Professional

for small businesses and Xpedition Enterprise for

medium to large enterprises. Siemens EDA's
HyperLynx signal integrity solution works across
both design environments to enable teams to per-
form comprehensive signal integrity throughout the
design process. As part of the Xcelerator portfolio,
Siemens also offers thermal simulation and analysis
in SimCenter and the Valor PCB manufacturing

solutions.

What's more, with Siemens’ 2021 acquisition of
Supplyframe — a digital marketplace for the global
electronics value chain — Siemens is integrating
seamless links to Supplyframe’s network of manu-
facturers and part suppliers into the PADS
Professional and Xpedition Enterprise environment.
This will bring real-time supply chain information
and collaboration technologies to PADS Pro and
Xpedition directly users’ desktops.

Offered as a Software as a Service (SaaS) add on to
PADS Professional today and soon for Xpedition
Enterprise, this enables design teams to work col-
laboratively on designs with other engineering
teams, customers and manufacturing; receive
real-time information on part availability and pricing
from suppliers; and enables enterprises to find the
best bids from manufacturing to increase profit

margins.


https://eda.sw.siemens.com/en-US/pcb/pads/professional/
https://eda.sw.siemens.com/en-US/pcb/xpedition-enterprise/
https://eda.sw.siemens.com/en-US/pcb/hyperlynx/
https://www.plm.automation.siemens.com/global/en/products/simulation-test/thermal-simulation.html
https://eda.sw.siemens.com/en-US/pcb/valor/
https://supplyframe.com/
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Xcelerator offers an unmatched
advantage for 5G ecosystem development

The Siemens Digital Industries Software is unique in
the breadth of its Xcelerator portfolio. The ongoing
conversion of technologies within the portfolio
enables companies developing 5G systems to estab-
lish a closed-loop flow that links chip, IC package
and PCB systems engineering efforts with electro-
mechanical design, mechanical design with device
unit testing, integration, troubleshooting and poten-
tially even networks/ecosystem management — all
together. Siemens Xcelerator enables companies to
build a comprehensive digital twin implemented
with a model-based systems engineering (MBSE)
methodology to develop and test systems and
ecosystems thoroughly in the virtual world before
incurring the expense of manufacturing and deploy-
ment in the real world.

Take the example of fronthaul equipment of a 5G
network. These units will be built in multiple config-
urations and form factors by multiple vendors to
evolving design specifications and be deployed in a
wide range of scenarios and environments. They
will potentially be exposed to extreme cold, heat
and sunlight and moisture, even vandalism (human
and bird strikes) and vibrations. At the end of the
day, they must be reliable, especially if they are to
be employed for transmitting extreme low-latency,
mission-critical data.

References

Assuming all components will be tested individually
to meet tolerance specifications does not ensure
that a system will meet specifications and reliability
requirements once all the components are assem-
bled and interacting. With a link between IC verifi-
cation, IC package, software verification, PCB
verification and mechanical verification, companies
and their suppliers can more thoroughly verify their
components running in the context of the entirety
of their ecosystems/networks before deployment.
What's more, with Tessent Embedded Analytics
integrated into the heart of these systems at the IC
level, both the chip and systems companies can
monitor the health and security of their products
even after the systems are deployed to spot and
correct problems, better schedule preventative
maintenance, and improve next-generation prod-
ucts faster.

With Siemens EDA as part of the Siemens Xcelerator,
companies developing in the 5G and — soon to be
6G — market have a competitive advantage in engi-
neering a smarter future faster...for us all.

1. 5G base stations use a lot more energy than 4G base stations: MTN

2. 5G Power: Creating a green grid that slashes costs, emissions & energy use
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https://www.fiercewireless.com/tech/5g-base-stations-use-a-lot-more-energy-than-4g-base-stations-says-mtn
https://www.huawei.com/us/technology-insights/publications/huawei-tech/89/5g-power-green-grid-slashes-costs-emissions-energy-use
https://www.researchgate.net/publication/228915702_Protocols_and_Algorithms_for_the_Next_Generation_5G_Mobile_Systems
https://www.reuters.com/technology/chip-startups-using-light-instead-wires-gaining-speed-investments-2022-04-26/
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About Siemens Digital Industries Software

Siemens Digital Industries Software is driving transformation to
enable a digital enterprise where engineering, manufacturing
and electronics design meet tomorrow. Xcelerator, the compre-
hensive and integrated portfolio of software and services from
Siemens Digital Industries Software, helps companies of all sizes
create and leverage a comprehensive digital twin that provides
organizations with new insights, opportunities and levels of
automation to drive innovation. For more information on
Siemens Digital Industries Software products and services, visit
siemens.com/software or follow us on LinkedIn, Twitter,

Facebook and Instagram. Siemens Digital Industries Software —

Where today meets tomorrow.
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