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From Silicon to Sys

Feature Interview by Andy Shaughnessy
I-CONNECT007

For the past few years, IPC has been cham-
pioning the term “silicon to systems.” More
than a buzzword, it has become a slogan—and
even a kind of roadmap—for the organization.
The term comes in especially handy when IPC
is advocating for this industry in Washington,
D.C., often addressing politicians who have
little understanding of electronics technology.

But what does silicon to systems mean to
PCB designers? We asked this and more of
a trio of IPC staffers: CTO Matt Kelly, Chief
Strategist for Advanced Packaging Devan
Iyer, and design instructor Kris Moyer, CID+.
Does your company take a silicon-to-systems
approach to design?
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Andy Shaughnessy: Matt, what do you mean
by silicon to systems?

Matt Kelly: The term silicon to systems was
born in our IPC Advanced Packaging report
in the fall of 2021. It was a notion that I used
to try to simplify the breadth and the scope
of everything that was going on at the time,
and is still going on today, of course. A lot of
the focus with the CHIPS Act in the United
States, Europe, and other geographies has
really revolved around the step function
changes that are occurring with semiconduc-
tors and electronics packaging. This comes out
in terms of the U.S. CHIPS Act in the design
of those chips, the architectures, and the fact






Matt Kelly

that Moore’s Law has been running out of eco-
nomic steam for quite some time.

Silicon to systems was really a way for us
to go beyond the discussion of just the semi-
conductor and the packaging of that chip. It’s
very important because everything follows
silicon. We are at the beginning of a 10-plus-
year period of significant disruption because
of this technology change and adoption. Sil-
icon-to-systems is basically a way of saying,
“You don’t hold a chip in your hand.” You don’t
even hold a component in your hand; you hold
a cellphone in your hand, and for that system
to work, while these components and changes
are absolutely important, it’s really just one
part among many more that makes up the sys-
tem you are using.

It’s basically about having a very circumspect
view, not just looking at your own silo. From a
design perspective, all these new systems can
be across any application while they’re being
dreamt up by the OEMs, with increased func-
tionality and density, and all these great things
that we’re trying to do all in single devices. This
is really being powered by these chip technolo-
gies. I know Devan has a lot to say in this area
as well.
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Devan Iyer: Thanks, Matt. I think that’s a good
start. Speaking of silicon to systems, this also
includes the non-silicon devices like gallium
nitride. If you really look at high-speed devices
or high-power devices like silicon carbide or
EV automotive applications, they’re outside
the domain of silicon, but you can call that chip
to systems or silicon to systems. Semiconduc-
tor-to-systems might be a more accurate term.
Broadly, we can classify advanced packaging
into component-level packaging and system-
level packaging. Component-level packaging
includes semiconductor devices that are pack-
aged individually as discrete single-chip pack-
ages or multiple devices in packaged in the
form of multi-chip modules or SiP, system-in-
package. Once these devices are packaged at
the component level, then comes the system-
level packaging where these single-chip pack-
age, multi-chip modules, or SiPs are placed
on high-density multilayer PCBs. Along with
heat sinks, cables, connectors, etc., this cre-
ates a subsystem, with multiple racks of these
subsystem boards heading into final system
assembly (FSA). This is all about multi-func-
tional system integration. The smartphone is a
very good example of silicon to system multi-
functional integration done at the chip, pack-
age and board level—different technology ele-
ments coming together into one system.

Matt, you spoke about silicon to systems at
the Designer Town Hall at IPC APEX EXPO.
What was the reception like?

Kelly: Yes. We've been writing about this con-
cept in multiple forums, and we presented it
at the Designers Town Hall meeting and at our
advanced packaging special session. I'm an
engineer, not a marketing guy, and we certainly
didn’t make this as a buzz phrase, although it has
become that. It was meant to be a simple descrip-
tor for non-technical people. This allows us to
talk in layman’s terms. People seem to under-
stand semiconductors and chips. They under-
stand compute and memory, but when you talk
about the system, it gets a lot more complicated.



For that reason, wherever we go, it does
resonate—not just within the technical com-
munity, but also in the areas of advocacy and
in some of the political ideas that we’re seeing
within various regions. It’s really important
that we have a conversation about the other
areas of the ecosystem. When you think about
the CHIPS funding that’s occurred, you could
argue $52 billion is alot of money or not a lot of
money. Regardless, there’s been a lot of atten-
tion, and there’s a lot of action now going on
inside of the first-level component packaging
world to address this. In the advocacy world,
we now have a vehicle to talk about this within
the U.S., EU, and across Asia.

Kris, where does this leave the designer?
What do the designers need to know about
silicon to systems?

Kris Moyer: Devan hit a lot of great points
about where the silicon system and packaging
is being used. Beyond that, we can no longer
teach design from the point of view of a sin-
gle device. You're not just building just a pro-
cessor board or video card. You now have to
think about the entire system. As the silicon
keeps shrinking, we keep getting these faster
and faster edge rates. On our digital side, we're
approaching the RF frequencies.

We now have to start taking a holistic, sys-
tem-level approach to the design of everything
involved. It’s no longer, “Ijust have a chip,” but
“How will the parasitics of that chip interact
with my board? How will my board interact
with my cabling? How will my cabling interact
with my antennas?”

We used to say, “I've just got one board, that’s
all ’'m responsible for,” and the systems would
just work. It’s no longer the case. From a design
education point of view, we really have to focus
on that entire system, from the silicon transis-
tor level inside the chips and the impact those
are having to the choices we must make in our
board design. We must understand how the
choices we make in our board design impact
our interconnectivity to our subsystem-level

“We must start
taking a whole
system-level
approach to design
and understanding
everything that'’s
happening...”

interconnect and the system as a whole, all the
way up to the product level, whether that’s an
airframe, satellite systems, cars, or high-per-
formance computing.

Even at the board level, it’s not enough to
just put a resistor or capacitor on the board.
The parasitics in those devices are having an
impact. How do we deal with that? How do we
start looking at HDI and embedded devices?
How will those help us overcome the induc-
tive and capacitive challenges in our design?
We must start taking a whole system-level
approach to design and understanding every-
thing that’s happening; we can’t focus on one
piece of the design.

Kris, you’ve mentioned before that shrinking
silicon is throwing a monkey wrench into
designing even simple boards.

Moyer: Absolutely. I taught this in my PD
course at IPC APEX EXPO this year. Now that
we’re in the single-digit nanometer process
nodes, we’ve got sub-nanosecond edge rates,
almost down to double-digit picoseconds. At
16 nanometers, Xilinx was doing 250-picosec-
ond edge rates. Someone at Qualcomm told
me several years ago that they were approach-
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Devan lyer

ing 100-picosecond edge rates. When you have
that fast of an edge rate, the harmonic fre-
quency content to get that sharp of an edge is
hundreds, not tens, of harmonics. The old rule
of thumb was, “To reproduce a square wave,
you need 10 to 15 harmonics at the fundamen-
tal.” You could have a 100-kHz signal and have
no problem.

That same 100-kHz signal now has gigahertz
of frequency content to create that sharp of an
edge. Regardless of what you’re running your
clock frequency at, you’ve got these effectively
RF-level frequency harmonics in your signals,
which now you have to deal with at the board
and chip levels. In the past, we could put a
surface mount series termination resistor for
overshoot and undershoot and single integ-
rity. Now, we have to go to embedded resis-
tors because our transition electrical length is
on the order of 50 or 100 mils. If we’re under
a BGA, we can’t get a physical resistor close
enough to be effective anymore. All of these
things are happening to our design because
the silicon keeps shrinking. This makes the
effective distances we can travel before we
need signal integrity—and what we must do
to mitigate the signal integrity challenges—
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orders of magnitude more challenging for the
designer.

This leads us into packaging. Devan, what
should PCB designers know about packaging?

Iyer: Kris started talking about it from the
point of signal and power integrity analysis,
and EMI. Those are fundamental to high-
speed digital, RF, and mixed-signal designs.
Added to that, one needs to look at co-design
and carefully address, thermal management as
well. We are dealing with higher voltage and
higher power dissipating devices along with
low-power dissipating devices in a very small
area, which leads to high-power density.

Designers often think, “My device is a low-
power device, so it doesn’t matter.” But if it’s
dissipating through a very small area, then it
becomes a high-power density challenge. You
must determine how to take the heat out of the
chip through the back edge to the fore: low-
power devices with a high power density all
the way through medium-power, real high-
power devices where we have kilowatts of
power being dissipated using silicon IGBT and
silicon carbide devices on EV vehicles today.

You might be integrating an optical device
with an electronic device in a co-packaged
optics configuration. Or you may have a fiber
assembly that must be dealt with at the package
or board level for heterogeneously integrated
packages. How do you deal with the mechani-
cal stress or thermo-mechanical stress that
is generated on the package, the board, and
assembly? There are also issues like high-speed
digital design and RF millimeter wave transi-
tions, EMI shielding, thermal management
and thermo-mechanical stress mitigations.

Moyer: In my class, we touch on thermal
management from a higher level. We don’t
have access in my class to a $1 million suite
of ANSYS tools to do proper thermal simula-
tions, but we have discussions about thermal
analysis. Even though you’re dissipating only
a low amount of power, because it’s in such a
small area now, it’s still a high-power density,






Kris Moyer

and you will still see increased thermal issues
in that area.

How do you dissipate that? How do you get
that down into the board? In my advanced con-
cepts class, we talk about having to use increas-
ingly thinner coppers as we get into HDI, and
how we can no longer rely on even the copper
pours to be as good at dissipating the thermal
power out of those chips. How do you dissipate
that? How do you make sure you have enough
thermal conductivity path out of those devices
and into the board and so on? How do we use
enough vias? How do we use plane stitching and
all those kinds of effects? In my military class, we
get into the vibration shock, altitude effects with
Paschen’s Curves and low air density and arc-
over events happening, even at low voltages. We
get into the high level of radiation effects on sili-
con. We cover all of those in my various classes.

Matt, what needs to happen for the industry
to embrace silicon to systems? What would
you like to see happen in the community and
the industry?

Kelly: 1think the biggest thing is feedback from
the OEMs and users. Knowing what those
needs are really defines everything. Devan
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and Kris have been talking in-depth about all
the technical elements. Everything starts with
design. We need to get that feedback from dif-
ferent segments and understand what they
really need within next-generation products.

Iyer: It’s feedback about customization vs. stan-
dardization. If you were to get some feedback
from your readers, I imagine that there would
be a general tendency to get more customized
products, because of the integration that’s hap-
pening: “Let’s do integration and get the prod-
uct out.” But there’s too much customization in
the pipeline, and that goes against standardiza-
tion. The more we give importance to custom-
ization, the more scalability goes down.

In manufacturing, you prefer to have stan-
dardized products so that you get maximum
volume out, increase your productivity and
manufacturing efficiency to bring your costs
down. The more you have customized prod-
ucts, the more your manufacturing scalability
is affected. We need to have a balance between
customization and standardization. What is
that sweet spot? How do we define that sweet
spot? I will add one more factor to it: Innova-
tion versus a robust supply chain to support
the innovation in manufacturing. Great inno-
vations lead to fantastic products, but we need
to have the right supply chain to give us the
materials and processes at the right cost.

Moyer: To that I'll add that once we have that
feedback, we need to have a conversation
about the challenges to system-level design.
Many times I've been talking to a fabricator
and not even thinking about power density.

We had two worlds—the front end and back
end. It was distinct and big, and there were a
lot of disciplines that were unique to each. But
now with miniaturization, those two popula-
tions are getting closer. That’s why you hear
people saying the lines are blurring.

Thanks for the great information, gentlemen.
Kelly: Thank you, Andy. DESIGN007






Level Up' IC

Feature Interview by Andy Shaughnessy
I-CONNECT007

Soo Lan Cheah is kind of a unicorn in the
industry. She is an IPC instructor based in
Malaysia, and she has years of experience
designing integrated circuits and printed cir-
cuit boards. I knew I had to get her thoughts
for this issue on silicon to systems. I asked Soo
Lan to discuss her cross-discipline background
and what silicon to systems means to her.

Andy Shaughnessy: Please tell us a little
about your background. It’s rare to meet
someone with experience designing ICs

and PCBs.

Soo Lan Cheah: 1 am currently an instructor
for IPC PCB design certification in Asia and
instructor-led online training. I've spent the
past 20 years in Malaysia in engineering edu-
cation and training, designing technical cur-
ricula for professional development, as well as
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PCB Designers:

Knowledge

national projects for upskilling local graduates
and engineers in the semiconductor industry.
Before this, I worked in Singapore as an engi-
neer, for 15 years in the data communication
network, doing R&D for the National Com-
puting Center, Defense Advanced Electronics
Laboratory, and Microelectronics Institute.

I started PCB design as a team member
working on signal integrity simulations and
test board designs for advanced PCB board
products in the defense industry. I acquired
electromagnetic field solver knowledge and
techniques at the microelectronics institute
while working on semiconductor IC package
electrical design. The PCB and IC design’s
formal certification for training came under a
local training center in Malaysia, with a tech-
nology transfer program (PCB, IC design, and
IC testing) from Japan to Malaysia. My con-






Soo Lan Cheah

tributions include developing the IC package
design course for training and updating the
PCB design and IC design courses.

I am fortunate to have been given numerous
opportunities to upskill myself and be intro-
duced to IPC design certifications. I owe a
huge thank you to Tan Beng Teong. I am also
grateful to my IPC mentors Dieter Bergman
and Gary Ferrari for their guidance, patience,
and generosity in the learning process that has
inspired me to continue to update and guide
new learners in the industry through IPC.

What sort of education do you have?

My formal engineering education includes a
diploma in electronics engineering (Ngee Ann
Polytechnic, Singapore), BEng (Hons, Elec-
tronic System Engineering) at the University
of Essex (UK), and MSc (E&E Microelectron-
ics) at the National University of Singapore.

We’re seeing more technologists pointing

out the need for PCB designers to focus on
silicon to systems integration. What does that
term mean to you?

Silicon to systems is about the levels of packag-
ing and a focus on the end-product (system),
which could be any of these: automotive, com-
puter and business equipment, communica-
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tion, consumer, industrial and medical, mili-
tary, and aerospace.

It also describes the awareness of the ecosys-
tem or supply chain delivering the system. The
aftermath of COVID-19, current geopolitical
tensions, and intense market competition for
high-technology products prompted top gov-
ernment agencies to re-evaluate the availabil-
ity of raw materials and outsource critical facil-
ities outside their vicinities. In other words,
these agencies are focused on producing a self-
reliant advanced product or system.

Another perspective would come from the
collaborative effort needed to implement a
complete flow in the co-design and produc-
tion of IC to package to board to system. It is
ideally represented by a seamless flow and trans-
fer of data taking place. A multi-disciplinary
platform would require an integration of CAD,
analysis tools, digitalization, and automation.

What are the most important things that
PCB designers need to understand about
silicon and packages?

It is recommended that PCB designers know
how to differentiate between silicon and other
semiconductor technologies, such as GaAs
(gallium arsenide) and SiC (silicon carbide),
since their applications are specific to the end-
products. This includes understanding the
accompanying IC package’s characteristics
and limitations. This ensures a suitable pack-
age type is selected for the intended reliabil-
ity and environment at the system level. This
information is also very useful for designing
ATE (automated test equipment) PCBs for the
back-end process of the IC chip, before deliv-
ery to customers. An understanding of this
type of board design would be in high demand
for the U.S. or EU when the back-end chip
testing facilities return.

Semiconductor and packaging knowledge is
also highly anticipated for future PCB design-
ers who work in a team co-design platform
comprising IC, package, and PCB designers.
The PCB designers could consider bridging






¢ The bottleneck of silicon
speed has always been

external to silicon, which is

at Level 1 of the package.”

the semiconductor and package knowledge
gap through re-skilling or upskilling training
programs.

There’s a lot going on at the packaging level
as silicon continues to shrink, edge rates rise,
and Moore’s Law runs out of steam. How do
you think this will affect PCB designers and
design engineers?

The impact is most likely seen on the IC
designers at the physical layout stage. This
is because the silicon (transistor) shrinkage
has an immediate relationship to the physical
dimensions through the mask design for the
fabrication process.

Moore’s Law is predicted to maintain its
momentum with the next generation of FET
(field effect transistors) known as CFET (Com-
plementary FET) until 2037, according to the
2022 IEEE International Roadmap for Devices
and Systems. The current technologies in use
are FinFET, GAA (Gate-All-Around) FET,
and Intel’s RibbonFET.

The bottleneck of silicon speed has always
been external to silicon, which is at Level 1 of the
package. PCB designers must deal with packages
placed on the Level 2 PCB. The focus on silicon
to systems usually signifies an advanced elec-
tronic product at Class 3 and above. PCB design-
ers must look at design considerations in addi-
tion to DFM, DFA, and DFT to further include
DFR (design for reliability) at the advanced level
to fulfil the system specifications.

Examples to consider are factors like proper
component placement, optimized routing,
controlled impedance, thermal management,
signal integrity simulation, evaluating PCB
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materials, and choice of suitable IC pack-
ages, just to name a few. These factors are not
exactly new to the industry, but with the sil-
icon-to-system concept, additional focus and
attention is needed. This may require more
PCB designers to level up from basic board
design to advanced board designs with silicon
and package knowledge.

People have been talking about a “conver-
gence” of PCB and IC design, with each dis-
cipline having a solid understanding of the
other. Are we approaching this convergence
in the near future?

The co-design concept for IC to package to
PCB is currently available from the major
CAD vendors. One very viable option is for
the PCB designer to move toward packaging
design. Some PCB designers with IPC’s CID
training will have a fairly seamless transition
into advanced package designing at the inter-
poser or substrate level.

But for a PCB designer to move into IC
design is less straightforward, and vice versa.
There are similar concepts in the physical lay-
out process, but it may take much longer to
adapt and learn each other’s environment.
This would require a proper transition training
program aimed at achieving this objective.

There is no definite timeline for achieving
this, as it is highly dependent on the compa-
nies and their strategies. How soon can prod-
uct companies that embrace a silicon-to-sys-
tems approach adopt this co-design platform?
It could take five years or 20 years.

Is there anything else you’d like to add?

I would like to encourage the PCB designers
to take the opportunity to level up to advanced
board designs and welcome new prospects and
challenges in advanced IC packaging design
and IC layout design. Nothing is impossible.
Find a way, stay focused, and stay interested.

Thank you, Soo Lan.
Thank you for the opportunity, Andy. DEsIGN007






Integrated Circuit
to PCB Integration

Beyond Design

Feature Column by Barry Olney, IN-CIRCUIT DESIGN PTY LTD / AUSTRALIA

Technologies such as artificial intelligence,
autonomous cars, smartphones, and wearable
devices are significantly transforming the semi-
conductor industry. The miniaturization trend
drives the IC footprint to an even smaller pro-
file, requiring tighter margins. From the PCB
designer’s perspective, smaller form factors
are achievable, making devices more compact
and lightweight. But double-sided SMT place-
ment, reduced routing channels, and high-

speed constraints create multiple challenges
for designers. However, there are some advan-
tages to miniaturization: shorter interconnects
between the IC and the PCB reduce signal loss
and electromagnetic interference. High-speed
digital signals in the GHz range benefit from
reduced parasitics.

Fortunately, most designers are not involved
in this cutting-edge design paradigm. How-
ever, field programmable gate arrays (FPGAs)

Figure 1: Xilinx Virtex-5 FPGA board. (Source: Xilinx)
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are now commonplace in most digi-
tal designs. These high-speed, high
gate/pin count devices, which once
only provided glue logic, are now
offering embedded processors, digi-
tal signal processors (DSPs), graph-
ics processors, memory blocks, and
numerous input/output (I/O) pins
in one massive ball grid array (BGA)
package, not to mention the consid-
erable number of power supplies
required to power these devices.
Accommodating 30 to 40 individual
power supplies to the active devices @& @
is now commonplace. This added
complexity has introduced many
PCB layout challenges beyond the
obvious fanout and route of the fine-
pitch BGA. o1

The primary issue is generating L
optimal FPGA pin assignments that &% @
do not add vias and signal layers to
a PCB stackup or increase the time
required to integrate the FPGA with
the PCB. Engineers generally do
not consider FPGA pin assignments that expe-
dite the PCB layout. Hundreds of logical sig-
nals need to be mapped to the physical pin-out
of the device and harmonized with the routing
requirements while maintaining the electrical
integrity of the design.

To further frustrate the situation, the FPGA
I/0 assignment is typically in a constant state
of flux throughout the design process. Con-
sequently, many PCB designs must be reiter-
ated simply because the board and the FPGA
design teams did not have the I/O pin-out syn-
chronized. This has happened to me in the past.
The board may go through the process of pre-
layout simulation, place, and route, and then a
post-layout simulation to verify all the timing
is perfect, only to find on testing the assem-
bly that the FPGA I/0 pin-out is incorrect on
the BGA footprint. Meanwhile, after days of
delays, I re-routed, ran design rule checks, re-
simulated the layout, and exported the deliv-
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Figure 2: The dispersed connections need to

be optimized to eliminate crossovers.

erables. However, delays can have financial
implications.

Figure 2 shows the rather disorganized I/O
connections of a first-pass FPGA pin assign-
ment. This is typically what a PCB designer
has to deal with—straight from the FPGA
place-and-route tools. To make this more
routable, the designer needs to adjust the pin
assignment to first be on one outer edge of
the BGA and then order the pins to eliminate
Cross-overs.

Even if we manually reassign the pin-out,
the problem now is how to back-annotate this
modified BGA pin assignment to the FPGA
design tools. The manual process is time-
consuming, tedious, and error prone. The key
issue is to ensure consistency between the tool
sets used in the hardware description language
(HDL), FPGA, and PCB environments. We
must properly represent the language-based
HDL representation of the FPGA as a sche-
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Figure 3: Modifying the pin assignment
eliminates cross-overs.

matic symbol containing the correct pin data,
as well as the appropriate mapping to the BGA
footprint.

Alternatively, I/O optimization tools (Figure 3)
can provide parallel paths of FPGA and PCB
design, trimming days from the design pro-
cess and delivery schedules and providing sig-
nificant overall long-term cost benefits. We
can meet these challenges with tools that add
hardware description language (HDL) synthe-
sis and advanced FPGA-PCB I/0 optimiza-
tion to the PCB layout software. This interface
between the HDL design environment and the
physical implementation on the PCB signifi-
cantly reduces both time-to-market and man-
ufacturing costs by automating the process,
reducing errors and thus iterations.

At any stage of the project, the PCB design
flow should tightly integrate I/O optimization
and make it accessible. Keeping the schematic,
PCB layout, and FPGA databases synchro-

nized allows users to control the
flow of design data in the project.
An FPGA vendor-neutral design
environment that enables archi-
tecture-specific optimization takes
advantage of the specific features
of each FPGA device to meet the
design requirements. Vendor-inde-
pendent synthesis supports devices
from Altera, Lattice, Microsemi,
and Xilinx. Therefore, you can use
the same HDL design source files
and constraints to target any device
and to obtain a synthesized netlist
that can be used for place and route
with the appropriate vendor tools.
This vendor independence allows
users to easily re-target and ana-
lyze results for any FPGA device,
enabling you to find the best FPGA
device to suit the design.
Automating this error-prone
boundary between FPGA and PCB
design makes sense. Most of the
popular PCB vendors have I/O opti-
mization tools. Cadence has its FPGA System
Planner, Siemens has I/O Optimization, and
Zuken has FPGA Co-design solutions. Design
teams need to implement these new method-
ologies to ensure they do not negate the cost
and time-to-market benefits of using program-
mable logic.

Key Points

o The miniaturization trend is driving the
IC footprint to an even smaller profile,
requiring tighter margins.

« Taiwan currently produces approximately
80% of the global supply of silicon chips.

e Double-sided SMT placement, reduced
routing channels, and high-speed
constraints are creating multiple
challenges for designers.

o Shorter interconnects between the IC
and the PCB reduce signal loss and
electromagnetic interference.
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o Accommodating 30 to 40 individual power
supplies to the active devices is now com-
monplace. This added complexity has
introduced many PCB layout challenges
beyond the obvious fanout and route of
the fine-pitch BGA.

o The primary issue is generating optimal
FPGA pin assignments that do not add
vias and signal layers to a PCB stackup, or
increase the time required to integrate the
FPGA with the PCB.

» Many PCB designs have to be reiterated
simply because the board and the FPGA
design teams did not have the I/O pin-out
synchronized.

 To make a layout more routable, the
designer needs to adjust the pin FPGA
assignment.

o The problem is how to back-annotate
this modified BGA pin assignment to the
FPGA design tools.

o I/0 optimization tools can provide parallel
paths of FPGA and PCB design, trimming
days from the design process and delivery
schedules and providing significant overall
long-term cost benefits. DESIGN007
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lenges” by Barry Olney

2. “FPGA I/O Features Help Lower Overall PCB
Costs” by Dave Brady, Siemens EDA

Barry Olney is managing direc-
tor of In-Circuit Design Pty Ltd
(iICD), Australia, a PCB design
service bureau that specializes in
board-level simulation. The com-
pany developed the iCD Design
Integrity software, incorporating
the iCD Stackup, PDN, and CPW Planner. You can
download the software at www.icd.com.au. To read
past columns, click here.

THE NEW CHAPTER

The Impact of Parasitics on PCB Design

by Hannah Grace

There are many considerations when planning and
designing a board layout, and factors that include
signal integrity, electromagnetic interference, and
power integrity must be considered. Newer board
designers often forget one factor crucial to a PCB’s
performance and reliability, namely board parasit-
ics, which usually refers to an unintended electrical
effect in electronic components and interconnec-
tions. This can often lead to significant changes in
the physical characteristics of the layout of the PCB.
Typically, in board design, parasitics
look similar to the length of a trace or
a wire. Each trace is slightly resistive,
slightly inductive, and slightly capaci-
tive. These are commonly known as
parasitic capacitance, parasitic induc-
tance, and parasitic resistance.

The Impact of Managing Parasitics
Managing parasitics in board design
can have a significant impact on the
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physical characteristics of board performance and
reliability. Typically, signal integrity, power integrity,
frequency response, timing, and delay, as well as
EMI/EMC considerations, rely on parasitic manage-
ment for certain design traits. A simulation without
parasitics can compromise the design and ulti-
mately cause it not to perform as intended.

The impact of parasitics on signal integrity, and
parasitic elements such as capacitance and induc-
tance, can lead to signal degradation, additional
undesirable noise, and those potential unwanted
errors in data transmission. High-frequency signals
are particularly susceptible to the
effects of parasitics on signal integrity.

Parasitics can also influence the
distribution and integrity of power
through a PCB, potentially causing
loss of power and instability in power-
sensitive applications, as well as inef-
ficient energy transference through-
out the board.

Continue reading...
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Silicon to Systems: Collaboration
Between IC and PCB Design Continues

Feature Q&A With Stephen Chavez
SIEMENS

The walls are coming down between the
designers of chips and PCBs. Because of the
complexity of electronic systems, IC design-
ers and PCB designers are increasingly finding
themselves in need of information from tech-
nologists upstream and downstream, from sili-
con through the system level.

Stephen Chavez, senior product marketing
manager at Siemens, shares his thoughts on
this silicon-to-systems approach and what it
means for PCB designers, EDA tool providers,
and system-level developers as well.
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Andy Shaughnessy: More technologists are
pointing out the need for PCB designers to
focus on silicon to systems. What does that
term mean to you and to EDA companies like
Siemens?

Stephen Chavez: “Silicon to systems” refers to
a holistic approach in electronics design where
the interaction and integration of silicon (ICs,
chips) are considered all the way through to
the system level (PCBs, full electronic prod-
ucts). For EDA companies like Siemens, this
means developing tools and methodologies






that support seamless design
flows from the chip level up
to the complete system. This
approach ensures that all
components work together
efficiently, reduces design
iterations, and improves
time-to-market by addressing
potential integration issues
early in the design process.

What do PCB designers
need to understand about
silicon and packages?

PCB designers must under-
stand the following aspects
of silicon and packages:

e Signal integrity and power integrity:
As signals travel from silicon through the
package to the PCB, maintaining signal
quality and managing power distribution
is critical. PCB designers must account for
high-speed signal requirements, imped-
ance control, and proper power delivery
network design to avoid noise in regard to
crosstalk, EMI, and EMC.

o Thermal management: Higher integra-
tion and power densities in silicon and
packages lead to heat generation. Design-
ers must incorporate effective thermal
management solutions, such as heat sinks,
thermal vias, and appropriate material
choices.

e Land patterns and layout considerations:

Understanding the physical and electri-
cal requirements of IC packages is cru-
cial. This includes correct pin mapping,
accommodating different package types
(e.g., BGA, LGA, microBGAs, QFP, etc.),
and ensuring sufficient spacing and layer
stackup to include the necessary via tech-
nologies to support the chip’s needs.

e Design for manufacturing: Awareness
of the manufacturing processes for both
silicon and PCB can help designers cre-
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Stephen Chavez

ate designs that are easier

to manufacture, test, and
assemble, reducing costs and
time. Close collaboration
with your external suppliers
is key to success.

As silicon continues to
shrink and Moore’s law runs
out of steam at the packag-
ing level, how will this affect
PCB designers and design
engineers?

As silicon scaling becomes
more challenging and Moore’s
law slows down, the role of
packaging becomes increasingly critical. This
shift will affect PCB designers and design engi-
neers in several ways:

Increased complexity: Advanced packaging
technologies, like 2.5D and 3D integration,
require designers to manage more complex
interconnects, more challenging power deliv-
ery requirements, and thermal issues. This
complexity requires sophisticated design tools
and a deep understanding of multi-die packag-
ing with heterogeneous integration.

Greater emphasis on co-design: PCB design-
ers must work more closely with IC and package
designers/teams to ensure that the chip-pack-
age-board integration is co-optimized, com-
monly called “system technology co-optimiza-
tion” or STCO. This collaboration might involve
shared design environments or tighter integra-
tion of design tools across different domains.

New materials and techniques: As traditional
methods hit their limits, PCB designers must
become familiar with new materials (e.g., low-
loss dielectrics) and advanced manufacturing
techniques to support high-density and high-
speed requirements.

There is a convergence of PCB and IC
design, with each discipline having a solid
understanding of the other. Are we
approaching this convergence soon?






Yes, the convergence of PCB and IC design is
already underway and will continue to grow
and evolve. This convergence is driven by the
need for tighter integration between differ-
ent components and systems. The boundaries
between IC design and PCB design are blur-
ring as packaging technologies evolve and as
the industry moves away from single IC sys-
tems-on-chip (SoC) into multi die/chiplets
2.5/3D heterogeneously integrated systems-
in-package (SiP) solutions. This convergence
is facilitated by:

o Integrated design tools: EDA companies
are developing tools that allow for seam-
less co-design and co-simulation of ICs,
packages, and PCBs.

o Cross-disciplinary skills: Engineers are
increasingly expected to have knowledge
across multiple domains and understand
silicon, package, and system-level
challenges.

e Collaborative design processes: Com-
panies are fostering environments where

IC designers, package designers, and PCB
designers work closely together from the
initial concept to final product.

Is there anything else you’d like to add?

As the electronics industry continues to push
the boundaries of performance and miniatur-
ization, the importance of a comprehensive
approach that spans silicon to systems cannot
be overstated. The future will demand even
greater collaboration across the entire supply
chain, from semiconductor manufacturers to
PCB fabricators, and this will be supported
by advanced EDA tools that include ML, AlI,
and cloud-based connectivity, along with a
strong emphasis on education and cross-train-
ing for engineers. Embracing these changes
will be key to maintaining innovation and
competitiveness in the rapidly evolving tech
landscape. DESIGNO07

Stephen V. Chavez is senior product marketing
manager at Siemens.

Scientists Use Attosecond X-Ray Pulses
to Shed New Light on Photoelectric Effect

A team of scientists from the Department of
Energy’s SLAC National Accelerator Laboratory has
uncovered new information about the photoelectric
effect, a phenomenon first described by Einstein
over a century ago. Their method provides a new
tool to study electron-electron interactions, which
are fundamental to many technologies, including
semiconductors and solar cells. The results were
published August 21in Nature.

When an atom or molecule absorbs a photon of
light, it can emit an electron in a process known as
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the photoelectric effect. Einstein’s description of the
photoelectric effect, also known as photoionization,
laid the theoretical foundation for quantum mechan-
ics. However, the instantaneous nature of this effect
has been a topic of intense study and debate.

“Einstein won the Nobel Prize for describing
the photoelectric effect, but a hundred years later,
we’ve only just begun to truly understand the under-
lying dynamics,” said lead author and SLAC scientist
Taran Driver.

The photoemission delay can be thought of as
the time between a molecule absorbing a photon
and emitting an electron. These delays, reaching up
to 700 attoseconds, were significantly larger than
previously predicted, challenging existing theoreti-
cal models and opening new avenues for under-
standing electron behavior.

(Source: SLAC)






Designing for Reality:
Outer Layer Imaging

Connect the Dots

by Matt Stevenson, ASC SUNSTONE CIRCUITS

Welcome to the next step in the manufactur-
ing process—the one that gets the chemical
engineer in all of us excited. I am referring to
outer layer imaging, or how we convert digital
designs to physical products. On a recent epi-
sode of I-Connect007’s On the Line with... pod-
cast, we explained how the outer layer imaging
process maps the design’s unique features onto
the board.

At this point, the boards have gone through
the electroless copper process. They are primed
and ready for us to apply the photo image to
the external layers, physically transferring
the digital copper image of the design to the
outer layer. Every component of the design
layout—from pads to through-hole pads, trace
routes, and ground fill—goes onto the manu-
facturing panel.

This transition from digital to physical is
where the designer’s IP meets the board.

Dry Film vs. Liquid Photoimageable (LPI)

Once the surface is prepped, we apply the
photoresist to the board. It is the mechanism
that will accept the digital design and physically
create it on the panel. There are two applica-
tion methods available: dry film, and imaging
using an LPI polymer that is like a solder mask.

Dry film is a thin layer of polymer, usually
blue or purple. It comes in rolls like Saran
wrap, and it’s applied with heat and pressure.
When unwinding the roll, it physically lami-
nates on the surface of the panel. This results in
a uniform—usually a 2.3 mil—photoresist.

Dry film is more forgiving and more uniform
in thickness, but that thickness can limit some
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“Every process has
some type of
variation.”

of the fine line capabilities. Dry film is prefera-
ble to a certain point, depending on how small
your design features are. Dry film can be a very
effective choice in the hands of a crafty, experi-
enced manufacturer. However, once you reach
a certain point, LPI offers a better solution. If
we use dry film below 2.5 mils, yield and qual-
ity can degrade a little. The classic dry film cre-
ates even more of a yield problem when traces
and spaces get down to 2.25 mils.

Though it may seem counterintuitive, mate-
rials do not generally have an impact on the
imaging process, even when we are talking
about advanced applications like RF. Materials
might present some challenges during etching
depending on how the copper is adhered to
the laminate, but all copper is essentially cre-
ated equal, and the imaging process is agnostic
when it comes to materials.

Ready For Imaging

So, we have a board with a blue or purple
layer on both sides. Now what?

Since the photoresist on the panels can be
sensitive to light—not just high-intensity light
but any white light in the room—the imaging
process takes place under yellow lights. The con-
cept is the same as using red light in a darkroom
to avoid triggering the film exposure process.

We use laser direct imaging (LDI) to apply
the design pattern to the board. It functions
like a laser printer. The laser scans an entire side
of the panel, turning off for traces and turning
on when there should be an absence of copper
on the outer layer. This creates channels where
we want copper to remain, so we can add more
copper later for a more desirable thickness.
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Now that we have identified what to keep
and what to get rid of, we remove from the
outer layer the photoresist from the features
we want to keep. We remove it by developing
it the way we used to develop photographs. We
spray a mildly caustic solution on the back and
front of the panel, which dissolves the stuff we
don’t want.

This creates channels where the copper
traces go and clears the way for fun stuff like
putting copper in the channels and electroplat-
ing. Having fun doesn’t mean we don’t need
to be careful. There are a lot of microscopic
effects that can snowball, leaving you with a
board that differs from what you expected and
your intended design.

Every process has some type of variation. In
this process, we often see some level of varia-
tion in placement, size, or thickness. We avoid
these issues by considering the placement of
the drill hole on the pad, the placement of the
pad relative to the drill hole during imaging,
and the etching of that pad. This helps us meet
our annular ring requirements down the road.

It is also an example of why it’s important to
collaborate with your fabricators. When they
say to be as conservative as possible or reason-
able in your design, I recommend taking their
advice. Doing so improves the manufactur-
ing process, improves yield, and drives down
costs.

To learn more about outer layer imaging,
check out this episode of I-Connect007’s On
the Line with... podcast. DESIGN0OT

Matt Stevenson is vice president
and general manager of ASC
Sunstone Circuits. To read past
columns, click here.

Download Matt’s book, The
. Printed Circuit Designer’s Guide
to... Designing for Reality and
listen to the podcast here.

You can view other titles in the I-007eBooks
library.
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Cross-domain Design: The Key to
Managing Complex Methodologies

Feature Q&A With John Park
CADENCE DESIGN SYSTEMS

For years, Cadence Design Systems has been
developing EDA tools that enable the design
of ICs and PCBs. Now, as systems continually
become more complex, the lines are blurring
between these disciplines, and EDA compa-
nies are providing designers of PCBs and ICs
the ability to understand what’s happening
upstream and downstream.

We asked John Park, product management
group director for advanced IC packaging at
Cadence, to discuss this ongoing convergence
of domains, as well as what it all means to
designers and design engineers.

Andy Shaughnessy: We’re seeing more
technologists pointing out the need for PCB
designers to focus on silicon to systems.
What does that term mean to an EDA
company like Cadence?

Chip(let)-chip(let)-package-board
signal-mapping

Hierarchical 3D Planning and Optimization of
System-Level Design and Connectivity

John Park: We would call this cross-domain
co-design. Dealing with the complexity and
costs of electronic systems, the over-the-wall
approach to design leads to project delays and
higher costs. It’s critical that IC designers col-
laborate with the packaging team and the PCB
layout teams to create a fully optimized system
at a lower cost. PCB layout designers are now
influencing the package pinouts oflarge BGA/
LGA packages. This can lead to better system-
level signal quality, better power delivery, and
fewer layers required to achieve these per-
formance objectives. This can be especially
true for very complex PCB form factors. This
means two things: 1) Providing our custom-
ers with a common system collaboration and
optimization tool across the IC design, pack-
age design, and PCB layout; 2) Seamless data
exchange between the design tools, including

Chiplet
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0
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Figure 1: 3D system-level design aggregation and optimization.
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seamless integration from
layout to analysis and signoff.

What are the most important
things that PCB designers
need to understand about
silicon and packages?

The current trend, driven by
size limitations and cost, is
to disaggregate huge mono-
lithic ICs into smaller build-
ing blocks called chiplets.
This shifts much of the com-
plexity from IC design to
package design. At the same
time, the IC foundries have
entered the advanced packaging space with
technologies that facilitate higher interconnect
density and smaller pin pitches. The industry
calls this “multi-chiplet heterogeneous inte-
gration” because the individual chiplets can be
built from multiple nodes and technologies. As
a result, more emphasis is put on multi-chiplet
packaging as the platform to create product
differentiation.

13- 8 Board size/complexity reduction (SWaP)

MCM/SiP
Unpackaged die

John Park

Multi-Chip(let)

There’s a lot going on at
the packaging level as sili-
con continues to shrink and
Moore’s law runs out. How
will this affect PCB design-
ers and design engineers?

As the trend of multi-chiplet
heterogeneous integration
accelerates, PCB designers
become the obvious choice
for who is best suited to tran-
sition into package substrate
designers. This is because
multi-chiplet packages have
a lot in common with PCB
layouts. For example, each
chiplet will communicate with other chiplets
using a standard communication interface
like UCle. This is similar to how board-level
devices work with standard interfaces, such
as PClIe and DDRA4. In other words, device-to-
device communication is not so much a timing
challenge, like on digital ICs, but rather a signal
integrity issue to ensure the chiplet-to-chiplet
interface spec has been met.

/

Disaggregated SoC | SoC/ASIC

Packaging

(Including stacking)

Heterogeneous

Integration

K Chiplets . -

ooooo0OOe® ;
Silicon/Glass/RDL Interconnect Ultra-High-Density RDL B_umpless Wafer-On-Wafer
Interposers Bridges Chip-on-Wafer Stacking
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-

Figure 2: Technology breakthroughs in semiconductor packaging are key to transforming chips
into heterogeneously integrated 3D systems.
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3D Packaging Die/Wafer Stacking

* Solder-based connections (35-150 um)| | * Solder-free connections (<10 um)

« Each die designed independently + Single RTL partitioned at implementation
Black-box abstracts used for layout . Full detail of IC required for layout
* /O buffer to I/0O buffer signaling « DBI, hybrid-bond, cu-to-cu, direct connection
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Figure 3: 3D packaging vs. chip/wafer stacking.

People have been talking about a “conver- Modern design flows must include digital/
gence” of PCB and IC design, with each dis- analog/RF IC design and verification tools,
cipline having a solid understanding of the multi-chiplet advanced package design and
other. Are we approaching this convergence characterization tools, and PCB layout and
in the near future? analysis tools. In addition, thermal plays a

This is correct. With the disaggregation of much more significant role in these ultra-
ICs into heterogeneously integrated systems, high-density designs. Moving forward,
design methodologies become very complex. mechanical stress and warpage become

OSATs (SWaP) Foundries (PPA)
Board design impact on packaging ( IC design impact on packaging
1980-2010

Transistor-to-Rack IC-like Implementation Flow
PCB Layout Flow PCB-like Flow Electrical/Mechanical IC Signoff Methodology and IC Flow

System-Level Analysis System-Level Analysis 3D System System-Level Analysis  |C Signoff Methodology
L) L LJ J ®

Figure 4: The convergence of electrical/optical/mechanical 3D systems and chips leads to
extremely complex design flows.
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critical to model and analyze before signing off
on a design.

It doesn’t end there. Optics are also becom-
ing a bigger part of the story in today’s designs.
The complexity of modern design flows means
it’s more important than ever for companies
to invest in design flows and methodologies.
A streamlined and optimized system-level
design flow is today’s competitive advantage
in the world of 3D heterogeneously integrated
systems.

Is there anything else you’d like to add?

After years of focusing on packing increased
functionality into a single system-on-chip (SoC)
design, some in the semiconductor industry
think that chasing the latest node is no longer
practical for most applications. In the face of
PPA constraints and reticle limits, and with

the high cost of production at advanced
nodes skyrocketing, there is increased interest
in a disaggregated approach to chip develop-
ment.

When cost and lower-volume products are
a factor, a system-in-package (SiP) seems like
the best alternative to designing an advanced-
node monolithic SoC.

Gordon Moore was aware of this possibility
and predicted, “It may prove to be more eco-
nomical to build large systems out of smaller
functions, which are separately packaged
and interconnected.” For some applications,
we have reached that predicted point. This
age of “more than Moore” brings many new
challenges and opportunities for designers
and the tools they need to create world-class
products. DESIGN0O7

Scientists Demonstrate Potential of Electron
Spin to Transmit Quantum Information

The spin of the electron is nature’s perfect quan-
tum bit, capable of extending the range of information
storage beyond “one” or “zero.” Exploiting the elec-
tron’s spin degree of freedom (possible spin states) is
a central goal of quantum information science.

Recent progress by Lawrence Berkeley National
Laboratory (Berkeley Lab) researchers Joseph
Orenstein, Yue Sun, Jie Yao, and Fanghao Meng
has shown the potential of magnon wave packets—
collective excitations of electron spins—to transport
quantum information over substantial distances in a
class of materials known as antiferromagnets. Elec-

0.03 ng 0.51 ns 0.84 ns 118 ns

tron spins are responsible for magnetism in materi-
als and can be thought of as tiny bar magnets. When
neighboring spins are oriented in alternating direc-
tions, the result is antiferromagnetic order and the
arrangement produces no net magnetization.

The Berkeley Lab team also showed that magnon
wave packets in the antiferromagnet CrSBr (chro-
mium sulfide bromide) propagate faster and over
longer distances than the existing models would
predict. The models assume that each electron spin
couples only to its neighbors. An analogy is a system
of spheres connected to near neighbors by springs;
displacing one sphere from its pre-
ferred position produces a wave of
displacement that spreads with time.
Surprisingly, such interactions pre-
dict a speed of propagation that is
orders of magnitude slower than the

1.83 ns

team actually observed.

This long-range interaction accounts
for the remarkable speed of spin pro-
pagation discovered by the Berkeley

Normalized AR/R
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Lab team.
(Source: Lawrence Berkeley
National Laboratory)






Northrop Grumman’s NG-21 Resupply
Mission Successfully Launches to the

International Space Station »

Northrop Grumman Corporation’s Cygnus
spacecraft was successfully launched to the
International Space Station by SpaceX’s Fal-
con 9 rocket from Space Launch Complex 40
at Cape Canaveral Space Force Station in Flor-
ida in support of the company’s 21st resupply
mission (NG-21) under NASA’s Commercial
Resupply Service-2 (CRS-2) contract.

US Army Special Operations Orders
Two More MH-476 Block Il Chinooks

from Boeing »

In June, U.S. Army Special Operations Aviation
Command (USASOAC) awarded Boeinga $115
million contract to produce two more MH-47G
Block II Chinook aircraft and begin advanced
procurement on future helicopters. Including
the new order, the Army has contracted for a
total of 46 MH-47G Block IT aircraft.

Lockheed Martin to Acquire

Terran Orbital »

Lockheed Martin announced the signing of a
definitive agreement to acquire Terran Orbital,
a global leader of satellite-based solutions pri-
marily supporting the aerospace and defense
industries.

UHDI Fundamentals: UHDI Applications

for Aerospace »

Ultra high density interconnect (UHDI) tech-
nology refers to advanced manufacturing pro-
cesses used to create extremely compact and
highly efficient electronic circuits at the sub-
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1-mil line and space level. In aerospace appli-
cations, UHDI is crucial due to the stringent
requirements for weight, reliability, and perfor-
mance in a challenging environment. Here are
some specific aerospace applications of UHDI.

BAE Systems Completes Testing,
Ships Primary Instrument for

Roman Space Telescope »

BAE Systems has successfully shipped the
Nancy Grace Roman Space Telescope’s Wide
Field Instrument (WFI) to NASA’s Goddard
Space Flight Center in Greenbelt, Maryland,
signaling the completion of integration and
testing of the state-of-the-art instrument.

Archer Delivers First Midnight Aircraft
to The United States Air Force »

Archer Aviation Inc. announced it has deliv-
ered its first Midnight aircraft to the USAF to
evaluate as part of its AFWERX Agility Prime
contract valued at up to $142 million.

Menlo Microsystems Awarded
Defense Innovation Unit Contract
to Develop Advanced Circuit Breakers

for Defense Systems »

Menlo Microsystems Inc. (Menlo Micro),
the company responsible for bringing its
Ideal Switch® technology to market, has been
awarded a contract by the Department of
Defense’s (DoD) Defense Innovation Unit
(DIU). Menlo Micro will develop a first of its
kind, high-current advanced circuit breaker
for power distribution for the Naval Nuclear
Propulsion Program’s Advanced Technology
Innovation Pipeline (ATIP) Program.
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Heterogeneous Integration and
High-density SiP Technologies

Designer’s Notebook

Feature Column by Vern Solberg, CONSULTANT

Often, our primary goal is to maximize prod-
uct functionality without increasing product
size. Developing a multifunction silicon-based
semiconductor (system-on-chip) for a specific
product application, however, requires a sig-
nificant investment in both engineering and
financial resources. The problem is that many
of the newer generations of semiconductor die
have actually increased in size, with higher I/O
and terminal pitch variations that have become
significantly smaller. A key goal for developers
is to increase bandwidth, reduce power, mini-
mize package profile, and control fabrication
costs. The next goal is to develop a packaging
technique that is not disruptive and, ideally,

can utilize the existing manufacturing infra-
structure.

Note: According to a survey from the Inter-
national Business Strategy Corporation, the
increase of design cost for each generation
technology has exceeded 50% after imple-
menting the 22 nm process. This includes the
cost of EDA, design verification, IP core, tape-
out, and testing. The total design cost of 7 nm
process is expected to reach about $300 million
and moving to the next level 3 nm process, the
semiconductor cost may increase five times, up
to $1.5 billion. Because of the technical limita-
tions in yield (such as the mask size of lithogra-
phy machine), the existing monolithic integra-
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tion becomes unsustainable for upgrading and
expanding the functions and performance.

Implementing 2.5D
System in Packaging Technology

To meet user demands, semiconductor
developers continue their efforts to increase
functionality and performance with each gen-
eration of silicon-based die elements. These
same developers will then need to rely on the
design engineer and semiconductor package
engineering specialists to support this industry
segment with timely and innovative solutions
that can facilitate the new product offerings.
With the advances in semiconductor imag-
ing technology, the complexity of the individ-
ual die element has increased exponentially.
Package solutions developed for these more
advanced product offerings must facilitate the
higher density interconnect and enable redis-
tribution of the semiconductor’s narrow pitch
terminal pattern to a broader terminal for-
mat. A primary challenge for the circuit board
design professional is how best to intercon-
nect these higher I/0, very fine terminal pitch
semiconductor packages.

System-in-package developers have realized
that instead of the traditional monolithic inte-
gration developed for the earlier, less complex
applications, adapting mature, high-yielding
miniature semiconductor “chiplet” die to meet
the system level criteria is more economical

Silicon-based
interposer

Processor

and can significantly reduce development time.
A chiplet is an integrated circuit block that has
been specifically designed to work with other
similar chiplets. Clustering and interconnect-
ing two or more associated heterogeneous or
homogenous semiconductor die within the
confines of a single package outline enables
closer coupling and the potential for enhanced
electrical performance. By positioning these
smaller and less complex functional chiplets
in close proximity to the monolithic processor
die, interconnect distance will be minimized
and power and ground distribution optimized
(Figure 1).

Most of the interface between the com-
ponent(s) and package substrate interconnect
is confined to the silicon-based interposer plat-
form’s surface. This, in turn, allows the termi-
nal array on the bottom surface of the package
substrate to expand to a wider pitch, simplify-
ing the interconnect to the host circuit board
substrate.

Silicon-based 2.5D Interposers

Higher I/O semiconductors, die elements,
when furnished with a uniform array of raised
terminals, enable direct-die attachment to
the 2.5D interposer. The primary function of
the interposer is to accommodate attachment
and facilitate interconnect of related die ele-
ments mounted to the interposer’s surface.
Some referred to this substrate as “grid trans-

Chiplet die
element

/

- Pack
~—__ Package

substrate

Figure 1: Heterogeneous silicon-based system-in-package. (Source: Skywater Technologies)
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High density
silicon-based
interposer

Medium density
organic package
substrate

Figure 2: Three-die, silicon-based interposer
application. (Source: Invensas)

fer,” allowing the ultra-fine-pitch semiconduc-
tor die to be expanded to a wider-pitch BGA
format. The interposer may also be used to
re-route the terminal pattern of one manufac-
turer’s semiconductor to match the terminal
pattern of a product having the same function
developed by another manufacturer.

A secondary function is to provide a wider
pitch terminal interface on the interposer
lower surface to better enable signal, power
and ground interface with the lower circuit
density package substate. Individual die ele-
ments arranged on the 2.5D interposer, shown
in Figure 2, will each have a unique function
and widely diverse physical outlines.

The package substrate (most likely the BT-
epoxy based or CTE matching laminate) pro-
vides additional redistribution of I/O and
power/ground terminals to a JEDEC standard
ball grid array pattern that will be more com-
patible with commercial circuit board fabrica-
tion technology.

Design Strategy for the 2.5D Interposer

A typical 2.5D interposer application sup-
ports the interconnect of one very high termi-
nal density semiconductor or multiple related
die elements. While the upper surface of the
2.5D interposer will accommodate most semi-
conductor redistribution and/or die-to-die
interface, the primary I/O channels and power
and ground terminals are moved to the bottom
surface of the interposer. Although the overall
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circuit density of the 2.5D interposer is signifi-
cantly greater than the mainstream HDI circuit
board, commercial CAD tools are available to
accommodate most very-high-density (VHD)
interposer development activity. Developing
the high-density interposer substrate can sig-
nificantly enhance product performance by
enabling much shorter circuit interconnects for
critical signal paths. A typical 2.5D interposer
for the system-in-package (SiP) applications
will probably require interconnecting two or
more uncased die elements (often from mul-
tiple sources) within a single package outline.
Silicon interposer materials are commonly
furnished in a thin round wafer format and
sized to comply with the existing semiconduc-
tor fabrication infrastructure. Metal deposi-
tion processes developed for the silicon-based
interposer enable very close coupling between
related die elements. The via-hole features on
the die-attach side of the interposer may have
a pitch in the range of 30-50 microns. Terminal
features on the bottom surface are commonly
“fanned-out” to a wider 150 to 300-micron
pitch. The most common through-silicon-via
(TSV) formation process uses a deep reactive-
ion etching (DRIE) process (often referred to
as the Bosch process) that can provide vias that
range between 5 microns and 20 microns.
Guidelines for designing the silicon-based
interposer may vary somewhat from one sup-
plier to another, but the designer can use the
data furnished in Table 1 as a baseline that can be
confirmed or altered when discussing the inter-
poser fabrication with the designated supplier.
A good deal of silicon-based 2.5D interposer
products have already been produced but, to
sustain a wider acceptance, there remain sev-

eral logistical challenges that will need to be
addressed:

« Cost effective through-silicon-via (TSV)
process

o Thin wafer and panel-handling solutions

e Lack of a broad 2.5D infrastructure

o Technical training for design engineering
specialists



Table 1: Circuit design guide for silicon-based interposer fabrication (Data source: IPDiA)

Si Interposer thickness
TSV diameter
Via filling
Minimum via pitch
Minimum lines and space (top surface)
Minimum lines and space (Layer 1)

Minimum lines and space (back side)

300 um (Standard)
5-20 um
Copper
125 pm

8 um and 8 um
1.5 umand 4 um
8 um and 6 um

Table 2: Component population guide for silicon-based interposers

T R T R

Number of Die 1-3
) 10 x 10 mm
Package Outline 12 x 12 mm
Die Terminal Pitch 200 pm
RDL Lines/Spaces 10/10 pm
Buildup Circuit Layers 2

Package Terminal Pitch 0.5mm- 0.3 mm

The number of die elements to be integrated
onto a single silicon-based interposer will be
dependent on the size of the die elements and
complexity of the die and the area available for
interconnect. One to three small outline die
may be considered viable for the 10 mm and 12
mm square interposer while the larger outline
interposers may include mounting and inter-
connecting five or more die-level elements.
The factors furnished in Table 2 define capa-
bility in both standard and advanced silicon-
based interposer applications.

Note: The factors outlined in the above
table are all subject to change as technology
advances and market trends evolve.

Warning: When adopting bare, uncased
die elements, the designer must consider that
suppliers may need to physically alter their

semiconductor design

without notice. The
>5 changes may be to cor-
20 mm x 20 mm rectadefectorimprove

yield, but often, the
redesign is to reduce

30 mm x 30 mm

150 pm . ..
" the die outline in order
5/5 um to enable a greater die
. element population on

the silicon wafer base.
Although the indi-
vidual die elements
may continue to be furnished with a uniform
terminal format, the die element outline, ter-
minal size, and pitch will probably shrink, and
if the die outline and/or terminal pattern are
changed, a new interposer or package sub-
strate will need to be developed.

Note: The content of this article is drawn
from PCB Design Engineers Handbook for
Surface Mount and Microelectronics by Vern
Solberg. DEsIGNO07

1 Vern Solberg is an independent
PR technical consultant, specializ-

B | ing in SMT and microelectronics
! design and manufacturing tech-

nology. To read past columns,
click here.

0.5mm-<0.3 mm

N -
b
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Silicon to Systems:

A Wake-up Call for the Industry

Feature Q&A With Duane Benson

Duane Benson, founder of Positive Edge, has
been working with silicon and packaging for
longer than some of our newer readers have
been alive. We asked him to share his thoughts
on silicon to systems, which Duane says is
much more than a buzzword—it’s a wake-up
call for the industry.

Andy Shaughnessy: We’'re seeing more
technologists pointing out the need for PCB
designers to focus on silicon to systems.

What does this term mean to you?

Duane Benson: Silicon to systems implies
a holistic approach to design. It means that
someone designing a component or subsys-
tem will produce a better product by consid-
ering the entire system, from the supply chain
through design and to the purchasers and users
of the product. In other words, don’t design a
product that can’t be built or that doesn’t really
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fit aneed, and while designing it, communicate
with others on the overall design team.

Many designers don’t know much about what
happens at the silicon level, mainly because
they’ve never really had to learn. What are
the most important things that PCB designers
need to understand about silicon?

Digging deep isn’t a requirement for many
products. A lot of good designs have come
from engineers who understand the way some-
thing works, but not the physics or chemis-
try underneath. That being said, I think that
understanding the silicon level is becoming
more important as speeds and density increase.
Many engineers still think in terms of analog
vs. digital electronics. They even design mixed
signal electronics from the perspective of one
side or the other. It’s not so simple anymore.
In anything but the most basic of design levels






now, that distinction is less
relevant.  Microcontrollers
(MCUs) and systems on
chip (SoC) mix analog, digi-
tal, and even programmable
logic in the same part. On the
leading edge, speeds are so
fast that you can’t really look
at it as either digital or ana-
log. When designing in those
regimes, even the electron
physics becomes relevant.

There’s a lot going on at the
silicon level as silicon con-
tinues to shrink and Moore’s
Law runs out of steam. What are some of the
challenges facing PCB designers who are
looking to develop a more system-aware
outlook?

I think we need to stop talking about the end
of Moore’s Law. It’s only in danger if we think
in terms of the way chips were built back in the
1970s and ’80s. Today, there is a big movement
to get things off the PCB and into the chip. With
high-speed interposers, chiplet-to-chiplet net-
working, multiple specialized chiplet cores,
and 3D stacks of RAM all in the same pack-
age, and when you consider new algorithms
and new programming paradigms, computing
power per unit of area/volume is still increas-
ing at rates that would have been unthinkable
a decade ago. When out at the bleeding edge,
designers need to find better ways to get power
into such small places and heat back out. Data
and signal movement on the PCB is an equally
important systems level task. Those really are
the two critical factors for the PCB designer.

What opportunities could we see if designers

adopt a silicon-to-systems view of their jobs?

I imagine fewer respins would be a no-brainer.
By keeping a silicon-to-systems view, virtu-
ally every part of the cradle-to-grave design
cycle stands to see improvement. It may be
about reducing board spins, but it is even
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more about creating higher
performance, more reliable
designs. Keeping a systems-
level view will reduce the
chances of subsystems fight-
ing against each other and
will allow every component
to complement others.

What do designers need
to know to be ready for a
silicon-to-systems strategy?

Everything needed for a sil-
icon-to-systems strategy is
already known in the design
world. It has been taught,
often under different labels, for decades now.
The requirement for today’s engineer is to
maintain the discipline and implement a sys-
tems-level approach. Project managers and
engineering management must set up pro-
cesses that allow for it and they must encour-
age their design team to implement effective
cross-functional information exchange.

Is there anything else you’d like to add?

The challenges we as an industry are facing
are complex but not new. Moore’s Law, as I
interpret it, is still going strong and we are at a
periodic inflection point where both the low-
level components and the top-level systems
are really more complex than our available
set of tools and standard practices can accom-
modate. This happens every few years and we
need to step back and evaluate our approach
to design. We can’t do things the way we did
even five years ago. In my mind, that is how we
should look at silicon to systems. It is a wake-up
call to acknowledge the complexity of today’s
and tomorrow’s systems and develop the pro-
cesses that will allow innovation to continue to
the next inflection point.

Very good. Thanks for the input, Duane.
Thank you, Andy. DESIGN0O






Revisiting
‘The Calf Path’

Flexible Thinking

by Joe Fjelstad, VERDANT ELECTRONICS

I have been writing this column for over a
quarter-century and a couple of times during
that period I have chosen to post the following
poem, “The Calf Path” by Sam Walter Foss. I
have a copy of the poem posted on a wall near
my workspace (I would call it a desk but it is
much smaller than a desk) because it has been
a continuing inspiration over the years.

Even though the poem is 100 years old, its
lessons are timeless: It is so easy to get caught
in the trap of groupthink and mindless homage
to what is believed to be “gospel.” It teaches
that we don’t make real progress when we con-
tinue to travel in the ruts of what has been dic-
tated by conventional thinking. As Foss says,
“For thus such reverence is lent, To well estab-
lished precedent.”

Our collective progress has been both incre-
mental and mind-numbing, but personally,
I believe we have missed a lot of important
opportunities because we chose to bow to cer-
tain standard practices without ever question-
ing the rationale. One that stands out for me
was the banning of lead from electronic sol-
ders. It was something that at first I embraced
and then, upon looking at the science, railed
against because had it been a problem at all,
it was a very manageable problem. The cost
to industry has been huge but on the bright
side, the banning of lead caused me to think
of the benefits of eliminating not just lead
but solder as well with the notion of the
Occam Process and Solderless Assembly For
Electronics (SAFE).
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It is a long-term goal that I am still pursuing. I
am now beginning to create a wide-ranging con-
sortium with the help of a few of my friends and
colleagues (especially Ray Rasmussen) to finally

deliver the promise by helping others escape
“the calf paths of the mind.” Be on the lookout
for coming information about the effort.

Enjoy the poem. DESIGN0O

The Calf Path

by Sam Walter Foss (1858 - 1911)

One day, through the primeval wood,

A calf walked home, as good calves should;
But made a trail all bent askew,

A crooked trail as all calves do.

Since then three hundred years have
fled, And | infer the calf is dead.
But still he left behind his trail,
And thereby hangs my moral tale.
The trail was taken up next day,
By a lone dog that passed that
way; And then a wise bell-wether
sheep pursued the trail o’er vale and
steep; And drew the flock behind him
too, As good bell-wethers always do.
And from that day, o’er hill and glade,
Through those old woods a path was made.

And many men wound in and out,

And dodged, and turned, and bent about,
And uttered words of righteous wrath,
Because ‘twas such a crooked path.

But still they followed—do not laugh—

The first migrations of that calf,

And through this winding wood-way stalked,
Because he wobbled when he walked.

This forest path became a lane,

That bent, and turned, and turned again;
This crooked lane became a road,
Where many a poor horse with load,
Toiled on beneath the burning sun,

And traveled some three miles in one.
And thus a century and a half,

They trod the footsteps of that calf.
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The years passed on in swiftness fleet,
The road became a village street;
And this, before men were aware,
A city’s crowded thoroughfare.
And soon the central street was this,
Of a renowned metropolis;
And men two centuries and a half,
Trod in the footsteps of that calf.

Each day a hundred thousand

rout, Followed the zigzag calf
about; And o’er his crooked
journey went The traffic of a conti-
nent. A hundred thousand men were led,
By one calf near three centuries dead.

They followed still his crooked way, And lost

one hundred years a day; For thus such
reverence is lent, To well established precedent.

A moral lesson this might teach,

Were | ordained and called to preach;
For men are prone to go it blind

Along the calf-paths of the mind;

And work away from sun to sun,

To do what other men have done.
They follow in the beaten track,

And out and in, and forth and back,
And still their devious course pursue,
To keep the path that others do.

They keep the path a sacred groove,
Along which all their lives they move.
But how the wise old wood gods laugh,
Who saw the first primeval calf!

Ah, many things this tale might teach—
But | am not ordained to preach.

Joe Fjelstad is founder and CEO of Verdant Electronics and an international authority
and innovator in the field of electronic interconnection and packaging technologies with
more than 185 patents issued or pending. To read past columns or contact Fjelstad,
click here. Download your free copy of Fjelstad’s book Flexible Circuit Technology,

4th Edition, and watch his in-depth workshop series “Flexible Circuit Technology.”
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Navigating Cost Drivers and Sustainability in
PCB Production: A Comprehensive Guide

EDITOR’S

In May, | had the privilege of presenting “Cost Drivers in PCB Produc-
tion” to attendees at the SMTA Wisconsin Expo. This presentation,
one of our most popular, received tremendous feedback, inspiring us
to share our insights more broadly through a comprehensive white

Renesas Announces Subsidiary
Changes Following Altium
Acquisition

As announced in the press release “Renesas
Completes Acquisition of Altium” issued on
August 1, 2024, Renesas Electronics Corpora-
tion, a premier supplier of advanced semicon-
ductor solutions, completed the acquisition of
Altium Limited, a global leader in electronics
design systems. In order to execute this acquisi-
tion, Renesas established
Renesas Electronics Aus-
tralia Pty Ltd and Renesas
Electronics NSW Pty Ltd
as sub-sidiaries of Rene-
sas and conducted
capital increases for both
companies.

Latest Advancements in
High Reliability Electronics
Focus of 2024 IPC High
Reliability Forum

Ensuring
reliability in
high-voltage
electronics,
a new stan-
dardized :

test method for abrasion resistance of
e-textiles, and assembly and solder joint
X-ray challenges are just a few of techni-
cal conference topics offered at IPC’s
High Reliability Forum, October 9-10 at
the McKimmon Center in Raleigh, North
Carolina.

Hidden (and Obvious) Design Mishaps With Big Cost Impacts

Starting with PCB fabrication, one of the most obvious and
simplest cost adders is incorrect or missing fabrication
notes. As designers, we all like to have a starting point for
a layout rather than having to start from scratch, and that

often means starting from a similar board, which comes
with existing fabrication notes. As a service bureau, we
also often work on revisions of designs, and thus we
inherit fabrication notes from the previous design.
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Target Condition: My Anti-venom
to PCB Cost Adders

Electronic Design Automation
Market Valuation is Poised to
Reach $35.3 Billion by 2032

The global electronic design automation
market is projected to hit the market valu-
ation of $35.3 billion by 2032 from $15.8
billion in 2023 and at a CAGR of 9.75%
during the forecast period 2024-2032.
The EDA market is experiencing signifi-
cant growth, driven by increasing com-
plexity of semiconductor designs.

As a kid, | remember
long, hot, cross-country
trips to the Midwest with
my grandparents to visit
relatives. Riding in the -
backseat of a 1970s station wagon W|thout air
conditioning, the only thing I had to look for-
ward to was stopping at Stuckey’s in Oklahoma,
which had a snake farm right next door.

Dana on Data: The Evolution of
Fabrication Drawing

Why You Need to Take
This New ‘Semiconductor
Essentials’ Course

Recently, Andy Shaughnessy and Nolan
Johnson met with Soo Lan Cheah, the
developer of a new IPC course geared
toward PCB manufacturing professionals
with little to no knowledge about semicon-
ductor manufacturing. With her background
in PCB and IC design, Soo Lan brings a
circumspect vision of these disciplines and

In June 2024, IPC released an excellent white
paper called “Next Generation Design Needs,”
presenting the need for the transformation of

disparate design tools and processes. It’s time

to eliminate silos.

how they are interrelated.

Elementary, Mr. Watson:
Debunking Misconceptions
in PCB Design

PCB designers do not work in a
vacuum with other teams and depart-
ments in their company. | have often
seen designers develop “tunnel
vision” and begin to focus solely

on the issues of the design depart-
ment, where, of course, they see a
set of intricate patterns and layouts
that need to be carefully crafted to
ensure the circuit functions correctly.

UHDI Fundamentals:
UHDI Applications for Aerospace

Ultra high-density
interconnect
(UHDI) technology
refers to advanced
manufacturing
processes used to
create extremely e
compact and highly efficient electronic circuits at
the sub-1-mil line and space level. In aerospace
applications, UHDI is crucial due to the stringent
requirements for weight, reliability, and perfor-
mance in a challenging environment.

For the latest news and information, visit PCBDesign007.com
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Career Opportunities

schmoll ' america

Service Engineer:
Chicago

Join the Schmoll America Team as a Service
Engineer—Where Innovation Meets Customer
Excellence! Are you a technical mastermind with
a passion for solving complex problems and deliv-
ering exceptional customer experiences? Look no
further than Schmoll America!

We’re looking for engineers to work in the
Chicagoland area.

As a Service Engineer, you’ll be the driving
force behind our customers’ success, providing
top-notch technical support and maintenance ser-
vices for our PCB industry-leading equipment.

What you’ll do:

- Install, commission, and maintain Schmoll
equipment at customer sites

- Troubleshoot and repair equipment with ease
and precision

- Provide technical training and tailored
applications solutions to customers

What we offer:

- A dynamic and supportive work environment
where your voice matters

- Opportunities for professional growth and
development in a cutting-edge industry

- A competitive salary and benefits package

- The satisfaction of knowing you’re making a
real difference in our customers’ lives

What we’re looking for:

- Engineering degree preferred

- 3+ years of experience in an engineering role

- Strong technical knowledge of electrical and
mechanical systems

- Excellent problem-solving and analytical skills

- Willingness to travel (up to 75%) to customer
sites and HQ in Germany

If you’re a motivated professional looking for a
challenging and rewarding role, we want to hear
from you! Please submit your resume and cover
letter to HR@SchmollAmerica.com.

apply now

TAIYO

AMERICA
Europe Technical Sales Engineer

Taiyo is the world leader in solder mask products
and inkjet technology, offering specialty dielectric
inks and via filling inks for use with microvia and
build-up technologies, as well as thermal-cure and
UV-cure solder masks and inkjet and packaging inks.

PRIMARY FUNCTION:

1. To promote, demonstrate, sell, and service
Taiyo’s products

2. Assist colleagues with quotes for new
customers from a technical perspective

3. Serve as primary technical point of contact
to customers providing both pre- and
post-sales advice

4. Interact regularly with other Taiyo team mem-
bers, such as: Product design, development,
production, purchasing, quality, and senior com-
pany managers from Taiyo group of companies

ESSENTIAL DUTIES:

1. Maintain existing business and pursue new
business to meet the sales goals

2. Build strong relationships with existing and
new customers

3. Troubleshoot customer problems

4. Provide consultative sales solutions to
customer’s technical issues

5. Write monthly reports

6. Conduct technical audits

7. Conduct product evaluations

QUALIFICATIONS / SKILLS:

1. College degree preferred, with solid
knowledge of chemistry

2. Five years’ technical sales experience,
preferably in the PCB industry

3. Computer knowledge

4. Sales skills

5. Good interpersonal relationship skills

6. Bilingual (German/English) preferred

To apply, email: BobW@Taiyo-america.com
with a subject line of “Application for
Technical Sales Engineer™.

apply now
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Career Opportunities

@ The Test
Connecfion, Inc.
Sr. Test Engineer (STE-MD)

The Test Connection, Inc. is a test engineering
firm. We are family owned and operated with solid
growth goals and strategies. We have an established
workforce with seasoned professionals who are
committed to meeting the demands of high-quality,
low-cost and fast delivery.

TTCl is an Equal Opportunity Employer. We offer
careers that include skills-based compensation.
We are always looking for talented, experienced
test engineers, test technicians, quote technicians,
electronics interns, and front office staff to further our
customer-oriented mission.

- Candidate would specialize in the development
of in-circuit test (ICT) sets for Keysight 3070
(formerly Agilent & HP), Teradyne/GenRad, and
Flying Probe test systems.

- Strong candidates will have more than five years
of experience with in-circuit test equipment.
Some experience with flying probe test
equipment is preferred. A candidate would
develop, and debug on our test systems and
install in-circuit test sets remotely online or at
customer’s manufacturing locations nationwide.

« Proficient working knowledge of Flash/ISP
programming, MAC Address and Boundary
Scan required. The candidate would also help
support production testing implementing
Engineering Change Orders and program
enhancements, library model generation,
perform testing and failure analysis of
assembled boards, and other related tasks.
An understanding of stand-alone boundary
scan and flying probe desired.

- Some travel required. Positions are available in
the Hunt Valley, Md., office.

Contact us today to learn about the rewarding
careers we are offering. Please email resumes with a
short message describing your relevant experience
and any questions to careers@ttci.com. Please, no

phone calls.
apply now

@ The Test
Connection, Inc.

Rewarding Careers

Take advantage of the opportunities we
are offering for careers with a growing test
engineering firm. We currently have several
openings at every stage of our operation.

The Test Connection, Inc. is a test engi-
neering firm. We are family owned and oper-
ated with solid growth goals and strategies.
We have an established workforce with sea-
soned professionals who are committed to
meeting the demands of high-quality, low-
cost and fast delivery.

TTCl is an Equal Opportunity Employer.
We offer careers that include skills-based
compensation. We are always looking for
talented, experienced test engineers, test
technicians, quote technicians, electronics
interns, and front office staff to further our
customer-oriented mission.

Associate Electronics Technician/
Engineer (ATE-MD)

TTClis adding electronics technician/engineer
to our team for production test support.

- Candidates would operate the test systems
and inspect circuit card assemblies (CCA)
and will work under the direction of engi-
neering staff, following established proce-
dures to accomplish assigned tasks.

« Test, troubleshoot, repair, and modify
developmental and production electronics.

« Working knowledge of theories of
electronics, electrical circuitry, engineering
mathematics, electronic and electrical
testing desired.

« Advancement opportunities available.

« Must be a US citizen or resident.

apply now
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Opportunities

. BLACKFOX

Premier Training & Certification

IPC Instructor
Longmont, CO

This position is responsible for delivering effec-
tive electronics manufacturing training, including
IPC certification, to adult students from the electron-
ics manufacturing industry. IPC Instructors primarily
train and certify operators, inspectors, engineers,
and other trainers to one of six IPC certification pro-
grams: IPC-A-600, IPC-A-610, IPC/WHMA-A-620,
IPC J-STD-001, IPC 7711/7721, and IPC-6012.

IPC instructors will primarily conduct training
at our public training center in Longmont, Colo.,,
or will travel directly to the customer’s facility. It is
highly preferred that the candidate be willing to
travel 25-50% of the time. Several IPC certifica-
tion courses can be taught remotely and require no
travel or in-person training.

Required: A minimum of 5 years’ experience in
electronics manufacturing and familiarity with IPC
standards. Candidate with current IPC CIS or CIT
Trainer Specialist certifications are highly preferred.

Salary: Starting at $30 per hour depending
on experience

Benefits:

« 401k and 401k matching

« Dental and Vision Insurance

- Employee Assistance Program
- Flexible Spending Account

« Health Insurance

« Health Savings Account

- Life Insurance

« Paid Time Off

Schedule: Monday thru Friday, 8-5

Experience: Electronics Manufacturing:
5+ years (Required)

License/Certification: IPC Certification—
Preferred, Not Required

Willingness to travel: 25% (Required)

apply now

Prototron
N Circuits

Sales Representatives

Prototron Circuits, a market-leading, quick-
turn PCB manufacturer located in Tucson,
AZ, is looking for sales representatives for
the Utah/Colorado, and Northern California
territories. With 35+ years of experience,
our PCB manufacturing capabilities reach
far beyond that of your typical fabricator.

Reasons you should work with Prototron:

- Solid reputation for on-time delivery
(98+% on-time)

» Capacity for growth

» Excellent quality

» Production quality quick-turn services
in as little as 24 hours

- 5-day standard lead time

« RF/microwave and special materials

« AS9100D

« MIL-PRF- 31032

« ITAR

- Global sourcing option (Taiwan)

» Engineering consultation, impedance
modeling

« Completely customer focused team

Interested? Please contact Russ Adams
at (206) 351-0281
or russa@prototron.com.

apply now
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Career Opportunities

/1RLON

ELECTRONIC MATERIALS

Arlon EMD, located in Rancho Cucamonga,
California, is currently interviewing candidates
for open positions in:

- Engineering
« Quality
« Various Manufacturing

All interested candidates should contact
Arlon’s HR department at 909-987-9533 or email
resumes to careers.ranch@arlonemd.com.

Arlon is a major manufacturer of specialty
high-performance laminate and prepreg
materials for use in a wide variety of printed
circuit board applications. Arlon specializes
in thermoset resin technology, including
polyimide, high Tg multifunctional epoxy, and
low loss thermoset laminate and prepreg
systems. These resin systems are available on
a variety of substrates, including woven glass
and non-woven aramid. Typical applications for
these materials include advanced commercial
and military electronics such as avionics,
semiconductor testing, heat sink bonding, High
Density Interconnect (HDI) and microvia PCBs
(i.e. in mobile communication products).

Our facility employs state of the art
production equipment engineered to provide
cost-effective and flexible manufacturing
capacity allowing us to respond quickly to
customer requirements while meeting the most
stringent quality and tolerance demands. Our
manufacturing site is ISO 9001: 2015 registered,
and through rigorous quality control practices
and commitment to continual improvement, we
are dedicated to meeting and exceeding our
customers’ requirements.

For additional information please visit our
website at www.arlonemd.com

apply now

X

Are You Our Next
Superstar?!

Insulectro, the largest national
distributor of printed circuit board
materials, is looking to add super-
stars to our dynamic technical and
sales teams. We are always look-
ing for good talent to enhance our
service level to our customers and
drive our purpose to enable our
customers to build better boards
faster. Our nationwide network
provides many opportunities for
a rewarding career within our
company.

We are looking for talent with
solid background in the PCB or PE
industry and proven sales experi-
ence with a drive and attitude that
match our company culture. This
is a great opportunity to join an
industry leader in the PCB and PE
world and work with a terrific team
driven to be vital in the design and
manufacture of future circuits.

apply now
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Career Opportunities

MivaTek

Global

Field Service Technician

MivaTek Global is focused on providing a
quality customer service experience to our
current and future customers in the printed
circuit board and microelectronic industries.
We are looking for bright and talented people
who share that mindset and are energized by
hard work who are looking to be part of our
continued growth.

Do you enjoy diagnosing machines and
processes to determine how to solve our
customers’ challenges? Your 5 years work-
ing with direct imaging machinery, capital
equipment, or PCBs will be leveraged as you
support our customers in the field and from
your home office. Each day is different, you
may be:

- Installing a direct imaging machine

- Diagnosing customer issues from both
your home office and customer site

- Upgrading a used machine

« Performing preventive maintenance

« Providing virtual and on-site training

« Updating documentation

Do you have 3 years’ experience working
with direct imaging or capital equipment?
Enjoy travel? Want to make a difference to our
customers? Send your resume to N.Hogan@
MivaTek.Global for consideration.

More About Us

MivaTek Global is a distributor of Miva Tech-
nologies’ imaging systems. We currently have
55 installations in the Americas and have
machine installations in China, Singapore,
Korea, and India.

apply now
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< eptac

Become a Certified IPC
Master Instructor

Opportunities are available in Canada, New Eng-
land, California, and Chicago. If you love teaching
people, choosing the classes and times you want to
work, and basically being your own boss, this may
be the career for you. EPTAC Corporation is the lead-
ing provider of electronics training and IPC certifi-
cation and we are looking for instructors that have
a passion for working with people to develop their
skills and knowledge. If you have a background
in electronics manufacturing and enthusiasm for
education, drop us a line or send us your resume.
We would love to chat with you. Ability to travel
required. IPC-7711/7721 or IPC-A-620 CIT certifica-
tion a big plus.

Qualifications and skills

* Alove of teaching and enthusiasm to help
others learn

* Background in electronics manufacturing

« Soldering and/or electronics/cable assembly
experience

« |PC certification a plus, but will certify the
right candidate

Benefits

* Ability to operate from home. No required
in-office schedule

* Flexible schedule. Control your own schedule

« |RA retirement matching contributions after
one year of service

« Training and certifications provided and
maintained by EPTAC

apply now
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Career Opportunities

@ American Standard Circuits

@ Creative Innovations In Flex, Digital & Microwave Circuits

~

CAD/CAM Engineer

Summary of Functions

The CAD/CAM engineer is responsible for reviewing cus-
tomer supplied data and drawings, performing design rule
checks and creating manufacturing data, programs, and
tools required for the manufacture of PCB.

Essential Duties and Responsibilities

« Import customer data into various CAM systems.

« Perform design rule checks and edit data to comply
with manufacturing guidelines.

- Create array configurations, route, and test programs,
penalization and output data for production use.

« Work with process engineers to evaluate and provide
strategy for advanced processing as needed.

« [temize and correspond to design issues with customers.

« Other duties as assigned.

Organizational Relationship
Reports to the engineering manager. Coordinates activi-
ties with all departments, especially manufacturing.

Qualifications

« A college degree or 5 years’ experience is required.
Good communication skills and the ability to work
well with people is essential.

« Printed circuit board manufacturing knowledge.

« Experience using CAM tooling software, Orbotech
GenFlex®.

Physical Demands

Ability to communicate verbally with management and
coworkers is crucial. Regular use of the telephone and e-mail
for communication is essential. Sitting for extended periods
is common. Hearing and vision within normal ranges is help-
ful for normal conversations, to receive ordinary information
and to prepare documents.

apply now

AVAILABLE

NOW

YOU
JO

For information, please contact:
BARB HOCKADAY
barb@iconnect007.com

+1 916.365.1727 (paciFic)

IConnect )/

GO0OO0OD FOR THE INDUSTRY

SEPTEMBER 2024 | DESIGNOO7 MAGAZINE 73


https://asc-i.com
mailto:HR@asc-i.com?subject=Help wanted ad seen in Design007
mailto:barb@iconnect007.com

Educational Resources

DESIGNER'S GUIDE
Executing Complex PCBs

Designing for Reality

by Matt Stevenson, Sunstone Circuits

Based on the wisdom of 50 years of PCB manufacturing at Sunstone Circuits, this book is a
must-have reference for designers seeking to understand the PCB manufacturing process
as it relates to their design. Designing for manufacturability requires understanding the
production process fundamentals and factors within the process. Read it now!

Flex and Rigid-Flex Fundamentals

by Anaya Vardya and David Lackey, American Standard Circuits

Flexible circuits are rapidly becoming a preferred interconnection technology for elec-
tronic products. By their intrinsic nature, FPCBs require a good deal more understanding
and planning than their rigid PCB counterparts to be assured of first-pass success.

Our library is open 24/7/365. Visit us at: 1-007eBooks.com

PODCAST | SERIES 2 PODCAST | SERIES 3

with Matt Stevenson

ASC Sunstone with Patric Davis. Cadence

ON THE ON THE
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