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Business challenges
Meet aggressive tape out 
schedule 
Adopt a new RTL-GDSII design 
flow
Design an SoC without a 
dedicated design team

Keys to success
Easy to use, reliable and 
efficient digital design flow
Fast and accurate design 
closure
Dedicated support from 
Siemens

Results
Taped out the aerospace SoC 
in three months 
Built a new RTL-GDSII digital 
design flow
Reduced design effort 
compared to previous flows
Delivered final results to the 
customer faster than expected

siemens.com/eda

Ease of use and integration of 
design software is key to IROC’s 
success

Faced with a tight schedule and a 
demanding chip design, IROC turns to 
Siemens for a digital implementation flow.

Testing ICs for the European Space 
Agency 
The electronics used in aerospace 
applications need to stand up to the harsh 
environment outside of the earth’s 
protective atmosphere. As the European 
Space Agency (ESA) and their suppliers 
prepare to design new integrated circuits 
(ICs), they turn to partners like IROC 
Technologies to help them test all the IC 
technology that goes into their electronic 
systems. 

Electronics and semiconductors

IROC Technologies
IROC tapes out aerospace SoC with Aprisa place-and-route 

IROC Technologies is involved in all stages 
of the design flow, the technology process, 
the foundries, and system integrators. IROC 
helps their customers understand the 
quality and reliability of their systems, to 
manage specific causes of failures, and 
address questions about management of 
false errors and failures across the standard 
cell library, memories, IP, the SOC, and 
system.

For this project, ESA asked IROC to assess 
the suitability of Ultra Deep Submicron 
(UDSM) technology nodes below 22 nm for 
space applications. ESA requires high 
reliability in their chips and systems when 
faced with threats from the operating 
environment. For aerospace applications, 
one of the most important threats is single 
events (soft errors) caused by radiation at 
high altitudes and in cosmic space. 

Single event phenomenon caused by a heavy ion particle.



“Soft errors are not permanent faults, but 
transient events that cause unexpected 
and complex behaviors that can affect data 
integrity of the system and lead to mission 
failure,” said Dan Alexandrescu, CEO of 
IROC. Before sending electronics into 
space, ESA needs to understand exactly 
how they will perform so they can manage 
unexpected outcomes. There is no way to 
complete a mission without managing the 
effects of soft errors. Each piece of 
technology needs to be managed at every 
stage of the design flow, from the circuit 
level to the ASIC, the board, and the 
system. 

IC manufacturing technologies vary in 
their sensitivity to soft errors due to 
radiation or other factors of the operating 
environment. The newer FinFET processes 
have interesting qualities for aerospace 
applications. ESA wanted to know which 
“flavor” of the commercially available 
FinFET processes, including candidates 

from TSMC and GlobalFoundries, was the 
most promising candidate for use in these 
kinds of applications. IROC would look at 
how these single-event soft errors affect 
the behavior of standard cells, memory 
cells, complex IP, and so on. The data from 
the test chip would reveal how the various 
components are impacted by long 
continuous usage in very aggressive work 
environments.  

IROC’s challenge was to build an IC to act 
as the test vehicle for accurately 
measuring the reliability of an array of 
devices (such as standard cells, memories 
and IP) to measure the effect of single 
events or soft errors on those devices due 
to radiation at various altitudes. In 
addition to containing the structures to be 
measured, the chip needed to include the 
measuring circuitry itself, which should 
not be sensitive to the types of soft errors 
being evaluated.  

“The Aprisa team was with us every step of the 
way, helping the flow and process.”
Dan Alexandrescu 
CEO 
IROC Technologies

 We were able to move very 
quickly with Aprisa and the 
rest of the Siemens 
solution without previous 
experience with the tool 
because of Aprisa’s ease of 
use.

Dan Alexandrescu 
CEO 
IROC Technologies

Faults, errors, failures.



The chip IROC had planned would use several different 
standard cell libraries, at least six power domains, build-in-
self-test (BIST) blocks and other test structures, 33 SRAM 
instances, and would need level shifters between some 
power domains. 

The chip development was just part of the project, but they 
had only three months to tape out the design. After design, 
tapeout, and manufacturing, IROC would perform tests on 
the IC and generate detailed reports for ESA. The reports 
include data on the sensitivity of the test structures, on the 
reliability of various chip components, and recommend 
standards for designing similar test vehicles for analysis of 
resiliency to soft errors and device reliability. The final 
product, both the test vehicle and the reports, must be 
useful to the ESA chip and system designers.

IROC turns to Aprisa
IROC, while experienced in all phases of IC and system 
development, does not maintain a full-time group dedicated 
to IC design. “We don’t spend all of our time designing 
circuits; we are not experts on the minutia of digital design 
software,” said Maximilien Glorieux, CTO of IROC and the 
director of R&D for the team working on this project. “Our 
customer, ESA, has a complex set of requirements for the 
design of the test vehicle.” To get this chip finished on time, 
they needed a new high-quality digital design flow that was 
easy to set up, easy to use, offered support and a fast time-
to-tapeout. They had no time to take risks in their selection 
of tool vendor.

“When we started looking at options for design 
and implementation, we looked at software tools 
that were validated for the TSMC N16 process,” 
said Alexandrescu. “We knew about Calibre, then 
saw that Aprisa was also qualified. That was very 
good news for us so we contacted the Aprisa 
team to learn about tool configurations and the 
flow we might need to go from RTL-GDSII.”

IROC’s flow included Aprisa and multiple Siemens EDA solutions.

Heat maps for radiation susceptibility of a standard cell.



After contacting an Aprisa application 
engineer, the IROC and Aprisa teams 
began working together to determine 
what software and support was needed for 
the project. IROC learned that Aprisa works 
well with third-party tools and also has 
excellent correlation to signoff tools. 

Because Aprisa integrates well with other 
Siemens EDA tools, IROC decided to adopt 
Aprisa along with other Siemens EDA 
software. “In the end, we used several 
Siemens tools along with Aprisa,” said 
Alexandrescu.

Aprisa offered three key benefits to 
address the challenges of this IROC project:

• Fast time-to-market
• Quality of results
• Reliable partnership

Aprisa lowered risk and barriers
In any new IC design project, successful 
teams seek to reduce risk. IROC was 
designing a new IC from scratch, with a 
new design flow, new design software, 
and a very tight schedule. For IROC, 
adopting the Aprisa software helped them 
reduce the risks so they could focus on 
meeting the tapeout schedule.

The IROC team quickly realized that getting started with the Aprisa software 
was intuitive even without a dedicated CAD team. IROC was able to install and 
set up the Aprisa software and begin using it right out of the box. “We used the 
reference flow provided by the Aprisa support team, and it was very helpful,” 
said Glorieux. “It was very efficient and easy to use and to customize for our 
needs.” The IROC team used a built-in design Wizard to help with initial design 
setup and scripting customization.

“ Aprisa offered great integration and support. 
That was a bright spot in this very challenging 
project.”
Maximilien Glorieux 
CTO 
IROC Technologies

Floorplan of the test vehicle next to IROC’s chip layout with Aprisa.

FFs pipeline arranged in long chains with embedded error counters.



“Aprisa was very efficient and 
easy to use and to customize 
for our needs.”

Dan Alexandrescu 
CEO  
IROC Technologies

The Aprisa software performed design partitioning, 
which was a complicated step in this design. Some 
partitions were custom, with blocks that were 
manually laid out. Others came from RTL. They 
used Aprisa to generate Liberty and layout views 
which they used to integrate custom blocks. For 
the RTL blocks, they used a 2-level hierarchical 
design flow. 

Of particular concern was meeting hold time 
constraints, which can be challenging in designs 
with many long chains of flip-flops between gates. 
Aprisa includes a timing analysis engine that 
correlates extremely well with timing sign-off 
tools, so not only is setup easy, but the results are 
accurate. “Setting up the timing requirements took 
just a few lines of Tcl and the tool handled it 
nicely,” said Glorieux.

The IROC designers completed the first pass of 
placement in a few days of setting up the software. 
They started with a small block, got quite good 
results, then implemented larger blocks. Aprisa can 
read TSMC technology files directly without the 

need for translation or format changes, which 
minimized setup issues. The place-and-route steps 
are quick, thanks to the eight parallel threads that 
Aprisa can run. As expected, all the software in the 
design flow operated together smoothly. The 
Aprisa software architecture is flexible and uses all 
open industry standards, so interoperability with 
other IC design software, whether from Siemens or 
a third party, will never be a problem.

The Aprisa software is a detail-route-centric 
physical design platform for the modern SoC. 
Designers get excellent quality-of-results and fast 
runtimes. Aprisa helps designers avoid iterations, 
improves power/performance/area tradeoffs, and 
reduces time-to-closure by pulling detail-route 
visibility earlier in the flow. 

Aprisa is certified on TSMC technology down to N6 
and is in the process of gaining certification for 
TSMC N5 and N4, as well as leading process nodes 
for other major foundries. 
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Solutions/Services
Aprisa place-and-route 
https://eda.sw.siemens.com/
en-US/ic/aprisa/

Customer’s primary business
IROC Technologies helps the 
semiconductor industry to 
evaluate and manage 
reliability risks through the 
design and manufacturing 
flow, while keeping design, 
manufacturing, testing and 
qualification costs as low as 
possible. 
http://www.iroctech.com

Customer location
Grenoble 
France

“We were able to tape out on 
time for our customer using 
the out-of-the-box flow and 
with prompt and dedicated 
help from the Aprisa 
application engineers and 
R&D.”

Dan Alexandrescu 
CEO  
IROC Technologies

On time tapeout and exceeded 
expectations
IROC built a new digital design flow, 
installed and set up the tools, completed 
the design and reached tapeout in three 
months. The design was manufactured 
and underwent the battery of analyses to 
generate reliability data for ESA. Aprisa 
was key to IROC’s success because they 
were able to implement a powerful and 
flexible RTL-GDSII design flow that was 
easy to use, fast, technology ready, and 
with excellent correlation with sign-off to 
reduce iterations. 

For the IROC team, the strong support 
from the Siemens engineers further 
established their path to success in a way 
standard “hotline” support never could. 

“We were able to move very quickly with 
Aprisa and the Siemens solution without 
previous experience with the tool because 
of ease of use,” said Alexandrescu. “We 
taped out on time for our customer with 
the out-of-the-box flow and the prompt 
and dedicated help from the Aprisa 
application engineers and R&D.”

The IROC team did not have time to 
perform an evaluation of Aprisa before 
starting the project. They jumped into the 
design immediately and were supported 
throughout the process by Siemens, who 
has an earned reputation for reliability that 
helps our partners reduce project risks.

Note: IROC’s work is supported by the European 
Space Agency under ESA Contract No. 
4000128352/19/NL/GLC “Definition of Radiation 
Effects Mitigation Techniques for Ultra-Deep 
Submicron Technologies.”


