






• AI-driven automation that reads spec documents, auto-generates test plans, verification 
benches, and firmware scaffolding

• Delivers  productivity gains in design verification and driver development

•  TSMC 16nm;  ~20M gates, integrated analog blocks

•  Front-end design, back-end, DFT, post-silicon validation
•  First-pass silicon success; robust sensor fusion for autonomous driving

•  UMC 40nm; multicore ARM, custom analog IP, memory subsystem
•  SoC architecture, RTL, mixed-signal verification, AI 

acceleration
•  15% faster development cycle using re-usable IP, real-time inference at 

low power

•  TSMC 28nm HPC; Complexity: ~65M gates with MIPI, PCIe, LPDDR4
•  RTL-to-GDSII, advanced DFT, pre-silicon emulation, 

post-silicon debug
•  Delivered on an aggressive 8-month schedule with “first-time-right” 

tape-out

• Complexity: Full chip ACDC controller IC design to control switching of LLC+PFC 

• HCLTech Scope: Analog IP Development (LDO, BGR, 200MHz OSC, ADC, DAC, Tx, Rx, 

(LV) die and High Voltage Driver (HV) Die; Board development & characterization of
combined die packaged IC

• Outcome: Silicon Proven die

By leveraging , HCLTech ensures each silicon or 
board design is fully realized, tested, and optimized for 

—ready to powerthe next generation of connected systems.



1.

 ensures 
—from RTL coding to board

bring-up and system software
2.

•   for CPU subsystems,
secure boot, memory controllers, and AI/ML
accelerators

• Configurable for automotive ECUs,
industrial controllers, or consumer
applications—enabling 

 and reduced risk.

onshore/offshore/offsite models

Innovative Accelerators, Proven Methodologies, and a Scalable Ecosystem

ECU Controls, 
Industrial Controls

I

4. Scale resources rapidly to meet varying
project demands, cost, and time-to-market
objectives

5.
• In-house  testing and 

functional safety alignment for automotive
customers; equally adept in industrial,
consumer, and HPC domains

6.
• Strong alliances with leading foundries,

OSATs, and IP vendors for multi-sourcing,
ensuring 
and lower supply risk
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Bridging Silicon, Board, and Applications

•
- Experience with U-Boot, RedBoot, pmon, and custom ROM bootloaders on

various architectures (ARM, RISC-V, x86)
- Early platform initialization (DDR, CPU, I/O) and secure boot mechanisms

•
- VxWorks, ThreadX, FreeRTOS, QNX, Zephyr, Linux, Android, plus proprietary

microkernels
- Low-level BSP creation, driver integration, hardware abstraction layers

•
- TCP/IP, EtherCAT, SMB, industrial protocols (Modbus, Profibus), automotive

protocols (CAN, LIN, FlexRay)

(SPI, I2C, UART)

•
- Audio, imaging, accelerometers/gyros, network controllers, security

accelerators
- Integration of advanced IP blocks (GPU, AI accelerator, DSP) with custom

driver stacks

•
- Custom OS builds (Yocto-based Linux distros, embedded Android), device tree

config, kernel modifications
- Application libraries for AI/ML, vision, and real-time control

- Unit testing, integration testing, stress validation, on-target debugging
- Continuous Integration/Continuous Deployment (CI/CD) pipelines for

embedded builds



• Collaborate with customers to define system requirements, use cases, and constraints
• Derive hardware architecture and key component selections

•  Define interconnects and finalize BOM
• Ensure signal and power integrity, and EMI/EMC compliance. Optimize 

for high-speed signals, thermal management, and mechanical constraints.
• Apply DFM/DFT best practices for manufacturing and testing

•  for production
• Use automated assembly lines with  inspection for quality

• Board bring-up with custom or off-the-shelf OS, bootloader, and drivers
• Use HAL layers for quicker application development

• Conduct functional and environmental stress tests, ensuring compliance and 

• Maintain comprehensive design documentation and PLM

System & Board 
Requirement
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Schematic Design

Component 
Selection & BOM 
Finalization

PCB Layout &
Routing (SI/PI, 
Thermal)

PCB 
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Functional & 
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Firmware/ Driver
Integration Procurement/ 

Board Assembly

Final Validation and 



•   Develop a modular, scalable hardware/software platform to boost
productivity by 50% and cut costs by 20%

•   Standardized microcontroller and PCBA, modern open communication

•   Reduced design variants, faster prototyping, and improved cross-geo
collaboration

•  ASIL C–compliant hardware/software for critical EV functions

•  Hardware design, platform software (bootloader, drivers), and prototyping
•  

control—accelerating EV launch

•   Universal, scalable BMS (36V–400V) with cell balancing and SOC/SOH
estimation

•   Master/Slave board design, safety protection (over/under voltage/current,
thermal), firmware for data logging and diagnostics

•  
reliability

Our semi-chip solutions are at the forefront of technological innovation, paving the way 
for a future driven by e y. 
advanced functionalities, and unparalleled reliability, HCLTech’s semi-chip services 
power next-generation electronic devices.

•   ECUs (ADAS, infotainment, BMS, telematics), compliance with
AEC-Q100 and ISO 26262

•   Control boards, robotics, IoT gateways, consumer
electronics with advanced connectivity

•   Specialized safety and reliability requirements, rigorous
validation standards


