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The World of Semiconductors

In many ways, our world is “built” on
semiconductors.  Almost all  the
technologies we take for granted today
rely on vital components
manufactured by the semiconductor
industry. The critical importance of
these tiny chips in our lives and the
overall global economy was vividly
highlighted during the COVID-19
pandemic when supply shortages
created bottlenecks in the production
of items ranging across the spectrum
from cars to smartphones to
computers.

The worldwide semiconductor market
has surpassed USD 600 Billion in 2023
and is poised to cross USD 1 Trillion by
2030, exhibiting a CAGR of 14.9% during
the forecast period.!! The Asia Pacific
region currently holds a market share
of 50.53%. Moreover, almost 70 percent
of growth in the semiconductor
industry is predicted to be driven by
just three industries: automotive,
computation and data storage, and
wireless coommunications.?

With the current boom in generative Al
(GenAl) applications such as ChatGPT,

7

China’s import of chips—USD 260
billion in 2017, the year of Xi's Davos
debut—was far larger than Saudi
Arabia’s export of oil or Germany's
export of cars. China spends more
money buying chips each year
than the entire global trade in
aircraft. No product is more central
to international  trade  than
semiconductors.

- Chris Miller, author of Chip War:
The Fight for the World's Most
Critical Technology

DeepSeek, AlphaCode, and Sora, the
demand for computational power is
skyrocketing. The semiconductor
industry finds itself fast approaching
an inflection point. The pressing
question for executives is whether the
industry will be able to keep up. With
Al disrupting a host of different
industries across the globe, one also
wonders which companies are the
new technology leaders: the ones
developing Al or the ones developing
the chips for these solutions.

* Semiconductor Market Size, Share, Growth & Forecast [2032]. (2024, October 07). Retrieved from https./www,fortunebusinessin-

sights.com/semiconductor-market-102365

2 Burkacky, O., Dragon, J., & Lehmann, N. (2022). The semiconductor decade: A trillion-dollar industry. McKinsey & Company. Retrieved
from https./www.mckinsey.com/industries/semiconductors/our-insights/the-semiconductor-decade-a-trillion-dollar-industry

Alphabet, Google's parent company,
recently announced that it plans to
invest as much as USD 75 billion, with
most of these funds going to expand its
Al infrastructure. This follows
announcements by Meta to spend USD
60-65 billion and Microsoft to invest
USD80 billion in 2025. Meanwhile,
stocks of companies that manufacture
graphical  processing units, the
hardware required for building and
deploying Al models, saw stock prices

surge.®
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It's just magic the way these tiny chips
are enabling the modern economic
cycle we are in today.*

- Intel CEO, Pat Gelsinger

Global chip production capacity is
currently concentrated in  three
countries: South Korea, China, and
Taiwan. Several governments have
recognized the strategic importance of
these technologies and are now
committing substantial resources to
develop their own chip design and
production capacities.

The Great Chip Race

The global race for self-sufficiency in
semiconductors is driven by the
increasing importance of
semiconductors in modern
economies and the recognition that
these technologies are critical for
national security, economic stability,
and technological sovereignty. As the
foundational technology for nearly all
electronic devices—from
smartphones  and laptops  to
advanced defense systems and
artificial intelligence
infrastructure—semiconductors have
become indispensable. Disruptions in
semiconductor supply chains,
especially during the COVID-19
pandemic, highlighted vulnerabilities
and dependencies on foreign sources,
leading countries to prioritize local
production.

The United States, China, the
European Union, and other nations
are investing heavily to localize chip
production, driven by supply chain
vulnerabilities exposed during the
COVID-19 pandemic and rising
geopolitical tensions. The US, for
example, allocated USD 52 billion in
2022 through the CHIPS Act to bolster
domestic chip manufacturing,
targeting a sector where it currently
only controls around 10% of global
production.® This funding aims to cut
reliance on Asia and restore the
country’'s semiconductor industry,
which once dominated the market.
Intel, a US.-based leader, has
announced USD 28 billion projects to
build two leading edge chip factories
in Ohio to contribute to this initiative.®

3 Greenberg, K. (2025). Why Nvidia, Broadcom, and Other Chip Stocks Are Surging Wednesday. Yahoo Finance. Retrieved from
https.//financeyahoocom/news/why-nvidia-broadcom-other-chip-194340163.html

“ Liedtke, M., & Press, T. A. (2024). Sam Altman, Intel CEO Pat Gelsinger blown away by Al boom: Its just magic the way these tiny chips are
enabling the modern economic cycle! Fortune. Retrieved from https://fortunecom,/2024/02/22/sam-altman-intel-ceo-pat-gels-

inger-nvidia-ai-chips-space-race/

5 The White House (2023). FACT SHEET: CHIPS and Science Act Will Lower Costs, Create Jobs, Strengthen Supply Chains, and Counter
China | The White House. Retrieved from https./wwwwhitehouse.gov/briefing-room/statements-releas-
es/2022/08/09/fact-sheet-chips-and-science-act-will-lower-costs-create-jobs-strengthen-supply-chains-and-counter-china

¢ Intel in Ohio: You Were Built For This. (2024, October 26). Retrieved from https./www.intelcom/content/www,us/en/corporate-respon-

sibility/intel-in-ohiohtml
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China has responded with
substantial investments of its own,
focusing on fostering . o o
semiconductor innovation through ] s

its 14th Five-Year Plan.” Despite trade
restrictions on advanced
technology, such as the ban on
ASML's extreme ultraviolet (EUV)
lithography machines, China
allocated USD 2.5 billion in subsidies
toits leading semiconductor firmsin
2023 alone. These efforts are part of
a larger plan  to increase
self-sufficiency from around 20% to
at least 70% in the next decade.
China's VC investments in this
domain, at 75% the global total in
2023, far surpass those of the US,
which stands at 11%.8
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We anticipate that global semiconductor
revenues will grow more than twice as
fast as global GDR, reaching over USD 1
trillion by 2030.

- PricewaterhouseCoopers®

China emerges as dominant hub for semiconductor investing
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7 China's Three-Way Recipe for Semiconductor Autonomy and Global Industry Impact | IDC Blog. (2024, October 29). Retrieved from
https./blogs.idc.com/2024/02/26/chinas-three-way-recipe-for-semiconductor-autonomy-and-global-industry-impact

8 Robbins, J. (2024). China outpaces the US in chip investments. PitchBook. Retrieved from https.//pitchbookcom/news/articles/chi-
na-semiconductors-startups-ve

9 PricewaterhouseCoopers. (2025, February 02). State of the semiconductor industry. Retrieved from https./www,pwc.com/gx/en/indus-
tries/technology/state-of-the-semicon-industry.htm!
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Semiconductor self-reliance has also
become a priority for Europe. With the
EU Chips Act, Europe has committed
over 43 billion euros to increase its
share of global chip production from
10% to 20% by 2030.° Germany, the
Netherlands, and other nations have
collaborated to establish
semiconductor manufacturing
facilities and attract leading companies
like Taiwan Semiconductor
Manufacturing Company (TSMC) and
GlobalFoundries, which are setting up
operations in  Dresden." Europe's
automotive sector, one of the largest
consumers of semiconductors,
underscores the importance of these
investments, as the industry's chip
demand is expected to triple by 2030.

India is also making strides, with its
USD 10 billion semiconductor subsidy
program and plans to inject an

additional USD 15 billion in its second
phase.” India’'s goal is to establish
around 150 fab units by 2030 to meet

domestic demand and reduce
reliance on imports. However, industry
analysts highlight challenges like the
need for skilled labor, supply chain
expertise, and cutting-edge
equipment, which India currently
lacks compared to more established
players.

More recently, Saudi Arabia
announced the formation of Alat, an
advanced technology firm owned by
the Public Investment Fund, with USD
100 billion in investments, with
semiconductors being a key focus.”

Despite these extensive investments,
experts caution that achieving
complete self-sufficiency is unlikely, as
the semiconductor supply chain is
highly globalized and complex.
Collaborative, cross-border strategies
are therefore seen as essential for
ensuring stable and resilient
semiconductor supplies globally.

0 EU strikes €43 billion deal to boost semiconductor chip production. (2023, April 19). Retrieved from https./www.euronews.com,/nex-

t/2023/04/19/eu-strikes-deal-to-boost-semiconductor-chip-production

# First European high-performance chips to be made in Dresden. (2024, August 20). Retrieved from https./wwweuronews.com./nex-
t/2024/08/20/first-european-high-performance-chips-to-be-made-in-dresden

2 Express News Service. (2024). Global subsidy race in semiconductor industry: A path to nowhere? New Indian Express. Retrieved from
https.7/www.newindianexpress.com/editorials/2024/Sep/15/global-subsidy-race-in-semiconductor-industry-a-path-to-nowhere

3 Martini, E. P. (2024). Saudi Arabia’s expanding role in advanced technologies. Diplomatic Courier. Retrieved from https:/www.diplomati-
courfercom/posts/saudi-arabias-expanding-role-in-advanced-technologies
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Semiconductors for Developing Countries:

Lessons from Malaysia

In 1972, Intel built its first international
manufacturing facility in Penang,
Malaysia. Intel invested USD 1.6 million
to build the 5-acre assembly plant
known as Al% By 1975, this plant
accounted for more than half of Intel's
assembly capacity.

Recipe for Success?

Foreign investment from Intel was not
the only factor in Malaysia's successful
journey. Free trade zones and
well-connected transportation
infrastructure  contributed to the
success of this initiative.

The free trade zones offered companies
tariff exemptions on imports and
exports, tax holidays, tighter controls on
labor organization, and streamlined

regulatory processes. Moreover, these
zones were strategically located along
well-linked highways and railway
systems and offered easy access to
well-equipped seaports and Kuala
Lumpur International Airport.

Current challenges for Malaysia?
And other contenders in the
semiconductor race?

While the semiconductor industry in
Malaysia is booming, it currently faces
a severe shortage of manpower, with
the government stating it needs
50,000 skilled engineers.® There is a
significant  opportunity in  the
semiconductor space for developing
countries like Pakistan to train
qualified personnel in large numbers
to meet soaring overseas demand.

“ Ahmad, M. (2023). Malaysia's semiconductor journey spanning half a century - EDN. EDN. Retrieved from https:/www.edn.com/ma-

laysias-semiconductor-journey-spanning-half-a-century

 Editor, T (2024). Malaysia's semiconductor industry plagued by lack of skilled workers - HR ASIA. HR ASIA. Retrieved from
https.7/hrasia/top-news/malaysia/malaysias-semiconductor-industry-plagued-by-lack-of-skilled-workers

Semiconductors and Chip Design:

The View from Pakistan
While the global market for
chip-incorporating  equipment s
estimated at around USD 4 trillion
annually, Pakistan's share of thisis less
than USD 50 million.'® Subsequently,
there is significant potential for
Pakistan to grow and excel in this
domain. As per some estimates, the
global chip design market will require
up to 1 million more skilled workers up
until the end of the decade.” Pakistan
has the advantage of having the most
youthful population as compared to
other Asian contenders® and can
make a significant contribution to
filling this gap.

The government has also crafted an
ambitious National Semiconductor
Plan with a view to making Pakistan a
key player in this space. In the first
phase, the plan targets the
low-hanging fruit: to create job
opportunities and earn foreign
exchange.
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The semiconductor market can be
divided into three broad segments as
depicted below: chip design,
fabrication, and packaging and
testing, with market shares of around
54%, 24% and 22%. Of these three

segments, chip design and verification
have the highest return with
remarkably little investment. The only
key requirement is a skilled workforce.
Fabrication and equipment
manufacturing, on the other hand, are
high resource-intensive tasks which
require setting up foundries and
factories.

The first step of the plan envisages
developing an integrated circuit (IC)
design cluster in Pakistan by training
students and young professionals,
with a goal of exporting these services
to the world. Aligned with this
thinking, some prominent
international semiconductor firms,
including DreamBig, Nunami, and
Xcelerium, have recently opened
design centers in Pakistan. Some
public and private universities,
including NUST, FAST, LUMS and NED,
are already working on IC design in
their engineering schools and labs.
Pakistan’s higher education
infrastructure comprises around 300
universities, with the potential to
produce around 18,000 electrical and
computer engineering graduates
annually in the field of semiconductor
technology.”
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Figure: Semiconductor Market Breakdown

16 Saeed, A. (2024). Pakistan plans to develop ‘chip design cluster' to enter global semiconductor industry. Arab News. Retrieved from

https.7www.arabnews.com/node/2485216/pakistan

7 Tns. (2024). Inside the Race to Train More Chip-Making Workers. Governing. Retrieved from https./www.governing.com/work-

force/inside-the-race-to-train-more-chip-making-workers

% Asian Countries by Population (2024) - Worldometer. (2024, August 18). Retrieved from https./www.worldometers.info/popula-

tion/countries-in-asia-by-population

9 Pakistan Engineering Council - PEC. (2024, August 15). Retrieved from https./www,pec.org.pk
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The National Semiconductor HR

Development Program

The government of Pakistan has recently
launched an ambitious training program
to develop skilled manpower in these
domains. This extensive plan, with an
investment of USD 2.8 million in its first
phase, is intended to augment existing
electrical and computing programs. The
plan has three major components:
Semiconductor Education & Research
Clusters (SERCs), Up-Skilling Training
Programs (USTPs) and Centralized
Electronic Design Automation (EDA)
Tools.

.M

1’ —
g

!

PN

Up-Skilling Training Programs (USTPs)
and remedial trainings (2-4 months) will
also be offered to address any gaps left
in undergraduate programs.
Specialized track training (3-6 months)
is also planned to train engineers on
specific skills (Verification, RTL
Designer, Physical Design, Analog IC
Design, Mixed Signal IC Design, etc.).
Expert training (3-6 months) is intended

The Semiconductor Education and
Research Clusters (SERCs) aim at
building the R&D capacity of
engineering universities across
Pakistan in the domain of
semiconductors and chip design. A
total of ~6,000 students will be trained,
nearly 5000 at the undergraduate
level and another 1000 at the
postgraduate level. In this regard,
three SERCs (SERC-North,
SERC-Centre and SERC-South) will be
set up.

to cover the gaps if trained personnel
choose to leave for overseas
opportunities.

The Fabless Chip design ecosystem
requires access to industry standard
electronic design automation (EDA)
tools to convert ideas to fruition.
Currently, there are three main EDA
tools options: Cadence, Synopsys and

Siemens, which will be made centrally
available.

In addition to the National
Semiconductor HR Development
Program (NSHRDP), there are other
notable initiatives underway to develop
expertise in the semiconductor space:

» NUST recently established the NUST
Chip Design Centre (NCDC)¥* as a
PSDP project under the Ministry of
Science & Technology (MoST). This
Center offers six expert training
programs, each of 4-6 months in
duration. One of these trainings,

Digital Design Verification, has
been launched in partnership with
Agl Tech Solutions.

» National Institute of Electronics
(NIE) also conducts shorter EDA
tool-based trainings via funding
from MoST.

» Knowledge Streams (Pvt) Ltd,
based in Lahore, recently launched
a 6-month Chip Design
Professionals Development
Program in partnership with
engineering recruitment  firm
10xEngineers.

Pakistan’'s First Indigenously Designed

RISC-V Microprocessor

Researchers from the NUST School of
Electrical Engineering & Computer
Science (SEECS) have designed an
Indigenous RISC-V based Embedded
Microprocessor system-on-chip (SoC).?!

The processor core consists of a 5-stage,
single-issue, in-order pipeline. It supports

standard interfaces such as
general-purpose  input/output  (GPIO),
universal asynchronous receiver/

transmitter (UART), inter-integrated

T . v m w .
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circuit (I2C), serial peripheral interface
(SPI), pulse width modulator and
timers. There is 32KB of instruction and
8KB of data memory on-chip. The SoC
also supports on-chip debug units with
Joint Test Action Group (JTAG) support.

The remarkable aspect of the project is
that it is a completely indigenous
design  which  makes it truly
homegrown and unique in comparison
to other open-source cores. The
microprocessor chip  has  been
fabricated from Taiwan Semiconductor
Manufacturing Company (TSMC) using
their 65nm design process.

This project is a step towards
self-reliance  and is a timely
intervention that will help reduce the
dependence on foreign sources for
microprocessor requirements in the
long run.

2 https./ncde.pk/

2 NUST Researchers Designed First Home-Grown Microprocessor -. (2022, June 17). Retrieved from https.//research-
blog.nustedu.pk/nust-researchers-designed-first-home-grown-microprocessor
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Chip and Design Companies in Pakistan

Chip and design efforts in Pakistan can be broadly classified into the

following categories:

Category Companies

Semiconductor Devices

Embedded Systems
and Solutions

Component, Supplies
and Skills

Rapid Silicon, Centre for Advanced Research in
Engineering

Digitek Engineering, Creative Embedded
Systems and Robotics Pakistan, B-Tek
Weighing Technologies, Embedded System
Technologies, Renzym Pvt. Ltd.

E-Tech Pakistan, The IC Shop, Premier Cables
Pvt. Ltd.

<%, Rapid
— I

=" | Silicon
Rapid Silicon

Rapid Silicon is a leading
semiconductor company specializing
in domain-specific
Field-Programmmable  Gate  Arrays
(FPGAs), a type of integrated circuit
that can be configured by the
customer or designer after
manufacturing.  Unlike  traditional
FPCAs, which offer generalized
performance, domain-specific FPCAs
from Rapid Silicon are tailored to
deliver superior power, performance,
and area for targeted applications.

L

Utilizing the OpenFPCA framework,
Rapid  Silicon  fabricates  highly
customized and optimized FPGA IPs,
paving the way for next-generation
System-on-Chip (SoC) FPGAs across
various industries that demand high
bandwidth, low latency, and rapid
deployment,, including telecom,
industrial, data processing, consumer
electronics, industrial control and

automation, Internet of Things (loT),
automotive electronics, wired/wireless
communications, and medical devices.??

Their leadership role in the industry may
be gauged from the fact that they have
garnered the trust of over 150
companies. Rapid Silicon’'s Chairman
and CEO, Dr. Naveed Sherwani also
heads the Global Semiconductor Group
and played an instrumental role in
formulating Pakistan’s National
Semiconductor Plan in 202223

Rapid Silicon's debut fully functional
FPCA prototype chip has set the stage
for their upcoming Gemini product line
which boasts rich feature sets and
power optimization for edge-based
applications. They have done pioneering
work using OpenFPGCA, the first
open-source framework for FPGA
design. In 2023, the company launched
RapidGPT, the industry’s first Al-based
tool for advanced conversational
features and code autocompletion
capabilities dedicated to enhancing the
FPGCA design process.?*

2 CXL IP - RapidSilicon. (2024, May 02). Retrieved from https://rapidsiliconcom/cxl-ip
2 PNSP Team. (2022, January). Pakistan National Semiconductor Plan. Retrieved from https../paklaunch.com/wp-content/up-

loads/2022/02/Pakistan-National-Semiconductor-Plan-PNSP-1.pdf

# Corporateleam. (2024). Rapid Silicon Announces RapidGPT's Official Availability - RapidSilicon. RapidSilicon. Retrieved from
https.//rapidsiliconcom/rapid-silicon-announces-rapidgpts-official-availability
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Primary Products

Telecom Solutions: FPGAs optimized
for 5G deployments, base stations, and
gateways.

Industry Solutions: Solutions supporting
Industry 4.0 with robotics, motor control,
and industrial networking.

Automotive Solutions: FPGAs for
autonomous driving, ADAS, and
infotainment systems.

Data Processing: High-performance
FPGAs for advanced signal processing
and encryption.

Gemini PLDs: Featuring a fine-grain
parallel fabric with RISC-V and ARM
processors, built on TSMC's 16nm FF
process.

CXL Controller IP: A scalable
architecture compliant with CXL 3.0 and
PCle 6.0, supporting advanced features.

CXL 3.0 technology provides significantly
enhanced  functionality — which — will
revolutionize system architectures and
performance while enabling greater
flexibility and utilization of resources. As
the ecosystem expands, compatibility is
essential, and it is strategically important
to collaborate with industry partners,
such as Rapid Silicon, to deliver
leading-edge solutions to our customers.
- George Apostol, Founder and CEO of
Elastics.cloud®

We are very pleased to have Rapid
Silicon join the GSA. Rapid Silicon brings
a wealth of industry knowledge to the
Alliance, and we look forward to their
contributions to our industry events,
interest groups, and resources. Chairman
and CEO Naveed Sherwani is
well-known to us as he has always
played a key role in our efforts through his
contributions to enhancing the global
semiconductor ecosystem. Over the
years, under his leadership, the
organization has been awarded our
prestigious Most Respected
Semiconductor Company five times.

- Jodi Shelton, co-founder and CEO of
the Global Semiconductor Alliance®®

% CorporateTeam. (2023). Rapid Silicon Partners with Elastics.cloud on CXL 3.0 Dual Mode Controller IP to Enhance its Custom FPGA
Solutions - RapidSilicon. RapidSilicon. Retrieved from https://rapidsiliconcom./rapid-silicon-partners-with-elas-

tics-cloud-on-cxl-3-0-dual-mode-controller-ip-to-enhance-its-custom-fpga-solutions
# CorporateTeam. (2023). Rapid Silicon Joins the Global Semiconductor Alliance - RapidSilicon. RapidSilicon. Retrieved from
https./rapidsiliconcom/rapid-silicon-joins-the-global-semiconductor-alliance

B-Tek Weighing

B-Tek Weighing Technology develops
custom hardware solutions for
precision  weighing applications,
integrating advanced
microcontrollers and sensors, and
optimizing embedded software for
reliable performance. They focus on
delivering robust and accurate
embedded systems tailored to the
specific needs of industrial weighing
processes, ensuring seamless
operation and high efficiency.

B-TEK Scales has received numerous
awards and accolades, showcasing its
commitment to innovation and
quality in the weighing industry. The
company's collaboration with the
Bilanciai Group has been particularly
recognized, combining advanced
manufacturing  techniques  with
B-TEK's robust product offerings,
enabling them to produce over 2,500
truck scales annually worldwide.
B-TEK's truck scales and custom scale
platforms have earned industry
recognition for their precision,
durability, and ability to meet diverse
customer needs.

B-TEK Scales stands out for its
multi-generational  expertise and
innovation in the weighing industry.
With over 90 years of industry
knowledge, B-TEK specializes in
manufacturing a wide range of truck
scales, including full electronic digital,
analog, and electro-mechanical

models. B-TEK is also well-known for
its custom scale platforms, producing
precise and tailored solutions for
various industrial needs.

Primary Products

» Full electronic digital scales
» Analog scales

» Electro-mechanical scales

» Custom Scale Platforms
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Center

for Advanced
Research
In Engineering

Center for Advanced

Research in Engineering

(CARE)

CARE Pvt. Ltd. (Center for Advanced
Research in Engineering) is a leading
innovator in  chip design and
embedded systems. CARE specializes
in a broad spectrum of hardware and
software solutions, including
multi-layer PCB design, ASIC, FPGA,
DSP, power electronics, and
embedded systems, developing
solutions for industries such as
aerospace, defense, healthcare, and
telecom. With a team of more than
300 professionals, clocking over 1500
man-years of experience, and several
highly qualified personnel, including
16+ PhDs, they offer cutting-edge
technologies and solutions tailored to
the most demanding sectors.

This combination of deep experience
and high-level qualifications sets
CARE apart in the industry.

CARE has garnered numerous awards
and accolades. The company's
commitment to innovation and
excellence has earned it recognition
from both national and international
bodies. Their high-profile clients
include Cisco, NEC, PTCL, Ufone, and
various defense organizations.

Primary Products

» Chip Design: ASIC Design, FPGA
Design, DSP Design

» Embedded Systems: Multi-layer PCB
Design, Embedded Software
Development

» Real-time Operating Systems (RTOS)

» Power Management Solutions

» Aerospace and Defense Solutions:
Avionics Systems, Secure
Communication Systems

» Healthcare and Telecom Solutions

Bat

Let’s Integrate the World

Creative Embedded
Systems And Robotics
Pakistan

Creative Embedded Systems &
Robotics Pakistan (C.E.S.R Pak) is a
top-tier electronics engineering firm
specializing in chip design and
embedded systems. They provide
expert consultation in ASIC
embedded systems, electronics
systems  design, and  software
integration. Their commitment to
excellence ensures clients receive
advanced and reliable solutions,
driving efficiency and innovation in
their projects.

C.E.S.R Pak has earned recognition for
its excellence in technology and client
satisfaction, including industry awards
for their advanced chip design and
embedded systems solutions. Their
focus on customer-centric approaches
and effective project execution has set
them apart in the field.

C.E.S.R Pak also excels in delivering
tailored solutions in chip design and
embedded systems, backed by a
robust process that ensures effective
project execution and high-quality
outcomes. With a team of dedicated
and talented professionals, C.E.S.R Pak
provides exceptional support and
flexible solutions, as well as delivers
high quality industry training.
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Primary Products

» Academic, Research, and Industrial
Projects Consultation

» loT Development

» Embedded Systems Development

» Electronics System Design and
Software Integration

» Domestic & Industrial Automation

» Security Systems Development

» Software Development

» Network Design & Support Solutions

» IT Solutions
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“SEDICITEK

ENGINEERING
Digitek Engineering
Digitek Engineering is an

export-oriented enterprise primarily
serving US-based communication
firms through its intermediaries.
Specializing in FPGA and SoC-based
system design, the company provides
turnkey hardware board design, IP core
development, and customizable
embedded firmware solutions for
communication, networking, and
high-performance computing
hardware.?”

Digitek's services range over the full
spectrum, ranging from developing
small, custom communications
modules or high performance, high
speed boards and field programmable
gate array (FPGA) design. Digitek has
contributed to development of an array
of Ethernet IP Cores, including Extreme
Low Latency 10G Ethernet and Ultra
Low Latency 10G Ethernet,40G and
100G Ethernet, and 200G and 400G
Ethernet. Digitek has also worked on
other cores and done complete FPGA
board support package development
for fully customized boards as well as
for custom off the shelf (COTS) FPGA
modules that speed up development
and reduce time to market. Their
design team provides exclusive services
to US partner Hitek Systems LLC.

With a highly skilled team, Digitek
Engineering is committed to
advancing sophisticated design work
in Pakistan and developing local talent

to work with cutting-edge FPGAs and
high-speed boards using
state-of-the-art tools.?®

'm

Primary Products

» Design concept, architecture and
specifications

» VHDL/Verilog based design from scratch
» Self-checking and Constrained Random

Tests (CRT) based verification using
SystemVerilog

» Third Party IP integration

» Functional system verification

» Synthesis, Placement and Routing
to target technology

» Static timing analysis

» Hardware Verification and Debugging

» Support Packages to control and get
status from FPGA via host device

» System Integration and verification

A B Embedded System

:'.__ Technologies

Embedded Systems Technologies

Embedded System Technologies is a
rapidly growing organization that
provides a wide range of embedded
solutions to customers locally and
worldwide through its international
affiliates. The company offers design
services, including hardware and
software development, customized
product design, and systems
engineering, all while maintaining high
quality at a low cost.?®

Their expertise includes defense
solutions, product customization,
system engineering, advanced
electronics, and software development

Primary Products

» Feasibility studies, assistance
with specifications

» Schematic design and layout
using Altium Designer

» Design and Development of
analog and digital circuits

» Microcontroller-based digital
circuits design

» Reverse and/or Re-engineering of
Printed Circuit Boards (PCBs)/Systems

» MEMS-based Gyro stabilized
platforms / Hybrid Navigational
Systems

» Sensor Data Fusion

» Printed circuit board layout (multilayer)

» PCB 3D data
» Loom fabrication

for embedded systems and
applications. They have also developed
on-board integrated solutions for
drones, including flight controllers,
on-board communications and
graphics processing, and
communication and data-linking
solutions for ground stations.

With a team of specialized experts,
Embedded System Technologies
delivers cost-effective solutions, with a
particular  focus on  addressing
defense-related challenges in
Pakistan's high-tech industry.*®

7

Working with EST was a seamless
experience. Their ability to integrate
advanced technologies like
MEMS-based gyro platforms into our
UAV  systems exceeded  our
expectations. Their professionalism and
technical knowledge set them apart.

- Muhammad Ali

7

Their expertise in PCB design and
system integration was invaluable to
our project. Their team delivered
high-quality solutions on time and
within budget, ensuring the success of
our complex  system. Highly
recommended!

- Rizwan Ahmed

Z Digitek Engineering. (2024, September 01). Retrieved from https:/digitekeng.com
2 Digitek Engineering. (2024, September 01). Retrieved from https.//digitekeng.com

2 EST. (2024, September 01). Retrieved from http./wwwestlimited.com
3 EST. (2024, September 01). Retrieved from http./www.estlimited.com
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E-Tech Pakistan

E-Tech  Pakistan is a leading
professional independent distributor
of industrial electronic, electrical and
mechanical parts and components in
Pakistan. E-Tech has an online web
store that offers a vast selection of
electronic equipment and
components, from innovative gadgets
like breakfast-cooking robots to
GPS-enabled cat trackers. Committed
to making electronics accessible to
everyone, ETech also provides
educational resources, including
classes and online tutorials, to guide
customers in the exciting world of
embedded electronics.®

Primary Products

» Embedded Electronics

» Arduino and Raspberry Pi Devices

and Accessories

» Elevators/lifts controllers

» Robotics devices: arms, drives,
controllers

» Multi-rotors

» Touch and Keypads

» Quadcopters and drones

» Relays, Controllers, and Modules

3t ETech | LinkedIn. (2024, September 01). Retrieved from https.//pk.linkedincom/company/etech-pk

THE  SHOP

The IC Shop

The IC Shop is led by a team of

experienced and enthusiastic
individuals from diverse business and
electronics backgrounds. The shop
specializes in electronics and
electro-mechanical components,
robotic parts, Arduino, Raspberry Pi,
Arduino Shields, educational discovery
kits, microcontrollers, electronics tools,
and much more. They cater to
engineers, professionals, hobbyist
project makers, college and university
students, and manufacturers.

The IC SHOP's mission is to provide a
wide range of electronics parts,
robotics, and mechanical components
to meet the growing demands of
electronic professionals and students.
Continually expanding, they aim to
become one of the leading electronic
shops in Pakistan.
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Primary Products

Arduino and Development Board
Arduino Shields and Carriers
Arduino Modules and Relays
Raspberry Pi

Servomotors

LCDs, Display Units, and LEDs
Battery And Power Bank Kits
Bread Boards And Vero Boards
STEM Discovery Board

Digital Multimeters

Transistors, resistors, capacitors,
switches, adapters, etc.
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Premier Cables

Premier Cables
Private Ltd.

Premier Cables (Pvt) Limited is a
prominent cable manufacturer based
in Karachi, Pakistan. Established in
1964, Premier Cables initially produced
electrical wires, telephone cables, and
PVC products, and pivoted in 1987 to
specialize in high-quality telecom
cables, including jelly filled cables and
self-supporting aerial cables. Today,
Premier Cables stands as a leader in
optical fiber cable manufacturing,
equipped with state-of-the-art
machinery to produce a wide range of
cables tailored to meet the
demanding needs of the
telecommunications industry.

Premier Cables has earned several
prestigious awards and certifications
over the years, underlining its
commitment to quality and
excellence. These include multiple
FPCCI Certificates, 1SO 9001:2015 and
ISO 14001:2015 certifications.* Notably,
the company’s strategic partnership
with Saudi Arabia's Actco
Communication & Information
Technology has been a significant
milestone, fostering innovation and
addressing the demand for advanced
communication infrastructure.®* This
collaboration was celebrated during
the signing of a landmark MoU at the
Embassy of Pakistan in Riyadh.
Premier Cables has also secured a
3-year frame agreement with Pakistan
Telecommunication Company
Limited (PTCL) to supply optical fiber
cables.

# Certificate & Awards - Premier Cables. (2024, September 04). Retrieved from https.//premiercables.net/about/certificates
3 News & Events - Premier Cables. (2024, September 04). Retrieved from https./premiercables.net/news-events

3 https./wwwi.linkedincom/posts/premier-cables-pvt-limit-

ed_we-are-pleased-to-announce-that-premier-cables-activity-7226149476044820481-Gwy7S?utm_source=share&utm_medium=membe

r_desktop

@ 3 Solutions - Premier Cables. (2024, September 04). Retrieved from https.//premiercables.net/solutions

Premier Cables operates in a large
13,012 square meters facility in Karachi,
equipped with modern
manufacturing and testing
equipment. The company boasts over
100 products and serves more than
300 satisfied clients, contributing to
infrastructure projects for major
national telecom operators including
PTCL, Wateen, Multinet, and
Cybernet.34

With its focus on continuous
improvement and innovation, Premier

Cables has developed cutting-edge
products, including Direct Buried
Cables, Dielectric Self Supporting
Cables, and Armoured Duct Optical
Cables. The company has also played a
key role in high-profile projects like the
interconnecting  Pakistan’s metro
regions, deployed fiber and enhanced
ICT services in rural and underserved
areas, and transitioned telecom
networks from copper to fiber.3®

Primary Products

» General Purpose Cables: Telecom and
optical fiber cables, high-density
polyethylene (HDPE) ducts and pipes

» Optical Fiber Cables: Premier ultra
outdoor optical cables, air-blown micro
cables, anti-rodent/anti-termite optical
cables

» Copper Telephone Cables: Tailored to
various specifications, serving critical
infrastructure projects

» Specialized Cables: Metro and
rapid transit systems, and base
station and towers
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RENZYM
Renzym Private Limited
Renzym provides high-end,

system-level engineering and software
solutions. It deals primarily in the
design and development of
embedded systems, smartphone
apps, and wireless communication
solutions.

Renzym has partnered with
international giant Xilinx to enhance
their FPGA and SoC-based
development services and has
collaborated with GNU Radio for
their real-time multiple-input
and multiple-output orthogonal
frequency-division multiplexing

(MIMO-OFDM) testbed project.
Their innovative solutions in
communication and embedded
systems, particularly in secure voice

and data transmission technologies,
have earned them industry
recognition. Renzym also collaborates
with Abasyn University, 10xEngineers,
and the NUST School of
Interdisciplinary Engineering &
Science (SINES). These partnerships
and acknowledgments underscore
Renzym's expertise with advanced
engineering and software solutions.

Renzym boasts a project success rate
of over 90%, with most projects
completed on time and within
budget, and a client satisfaction rate
of 95%, reflecting their dedication to
quality and customer  service.
Renzym's global impact is evident in
their successful delivery of projects
across more than 20 countries.

Primary Products®®

Signal Processing Solutions
Embedded System Design
Wireless Communication Solutions
FPGA Based Design

Digital Signal Processing Software
Optimization

Software Radios

Smart Phone Apps

High Speed PCB Design

Hardware Encryption Modules
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3 “LinkedIn." Linkedin.com, 2024, www.linkedin.com/company./renzym/about/. Accessed 1 Sep. 2024

TALK TO US

Do you run a business in the Semiconductors,
Chip Design, and Embedded Systems industry?
Get in touch with your details now at
mkt@pseb.org.pk

and we'll take it from there.

Also email us for any comments, suggestions
or errors in this whitepaper.

For more information on
registered companies, please visit

https://techdestination.com




About this Industry Roundup

Pakistan Software Export Board developed this paper by hiring services
of independent consulting firms to prepare this roundup on Pakistan's
Semiconductors, Chip Design, and Embedded Systems sector. The paper
focuses on Pakistan-based companies in this vertical and apprises the
reader of the expertise available in this domain.
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