
 

K. K. Wagh Institute of Engineering Education and Research, 

Nashik 

(An Autonomous Institute from A. Y. 2022-23) 

 
 

Marking Scheme SET 1 
End-Sem Examination-I, Winter 2025 

Academic Year: 2025-2026 Semester: I 

Class: FYMTECH Program: PG In VLSI & Embedded System 

Branch Code: ETC Pattern: 2024 

Name of Course: Embedded Product Design Course Code: 2402501 

 
 

Q. 

No. 
Details 

Max. 

Marks 

Q.1. Need (3 Marks): Role in daily life, automation, real-time control, IoT. 

Challenges (3 Marks): Any four of: Balancing Performance/Power/Cost, 

Complex Software Stacks, Tight H/W-S/W Integration, Real-Time 

Constraints, Security, Debugging complexity. 

[6] 

Q.2. Features of V-Model (4 Marks): Explanation of the V-shape, parallel 

verification (left side) and validation (right side), clear traceability, early 

detection of defects. Suitability (2 Marks): Emphasis on systematic 

approach, rigorous testing at each stage, alignment with functional 

safety standards (e.g., ISO 26262), enhancing reliability. 

[6] 

Q.3. a) GPP vs. Custom Processor Trade-offs (8 Marks): Comparison 

table/points focusing on: Time-to-Market (GPP is faster), Energy 

Efficiency (Custom is better), Flexibility (GPP is higher), NRE Cost 

(Custom is higher).  

 

OR 

 

b) Firmware Role & Stages (8 Marks): Role (3M): Low-level 

interaction, controls hardware, ensures reliability. Stages (5M): 

Bootloader execution, Hardware initialization (peripherals, clock), 

RTOS/OS loading (if applicable), Application thread/task execution. 

 

c) Interfacing & ADC Functional Blocks (8 Marks): Interfacing 

Definition (2M). Functional Blocks (6M): Sensor, Signal Conditioning 

(Amplification/Filtering), ADC Chip, Control Logic (Start Conversion, 

EOC monitoring), Data Bus/Interface (SPI/I2C), Microcontroller. 

Diagram is optional but adds value.  

 

OR 

 

d) FPGA Design & Selection vs. ASIC (8 Marks): FPGA use (4M): 

Prototyping, low/medium volume, parallel processing, faster time-to-

market, reprogrammability. Selection criteria vs. ASIC (4M): Preferred 

when NRE is high, volume is low, or requirements change frequently. 
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Q.4. a) Formal Verification (FV) & Simulation (8 Marks): FV Purpose 

(3M): Mathematical proofs, guarantees correctness for all states, 

catches logical/protocol errors. Simulation Purpose (3M): Tests 

behavior in real-world scenarios, functional testing, uses randomized 

inputs. Complementary (2M): FV handles corner cases/correctness; 

Simulation handles performance/real-world practicality. 

 

OR 

 

 b) H/W-S/W Integration (8 Marks): Process description (4M): Start 

with basic driver (low-level), gradually integrate modules/HAL, 

final system integration. Challenges (4M): Debugging visibility, 

timing mismatches, resource constraints, limited hardware 

abstraction. 

 

 

c) In-Circuit Emulator (ICE) (8 Marks): Working Principle (4M): 

Replaces/connects to CPU, provides direct debug access, allows 

setting breakpoints, memory/register inspection, real-time control. 

Selection Criteria (2M): Processor support, host interface 

(JTAG/SWD), debugging features. Low-level debugging (2M): Full 

control over CPU execution, non-intrusive monitoring.  

 

OR  

 

d) Areas of Technology (8 Marks): Discussion on 4-5 areas (2M 

each): IoT (Connected devices, low power), Automotive (CAN bus, 

safety-critical), Consumer Electronics (Multimedia, high 

performance), Medical Devices (Regulation, high reliability), 

Industrial Control (Harsh environment, real-time). 
 

[8} 
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Q.5. a) Reliability, Failure Analysis & MTTF (8 Marks): 

Reliability/Failure Analysis definition (3M). MTTF Definition (3M): 

Average time a non-repairable system operates before failure. 

Significance (2M): Assesses product dependability, informs 

design/component choice, estimates lifespan. 

 

OR 

 

 b) Mechanical Packaging (8 Marks): Definition/Purpose (3M): 

Enclosure, protection of internal components. Role in Protection 

(5M): Heat: Provides surfaces/vents for thermal management. 

Dust/Water (IP rating): Seals system from contaminants. 

Vibration/Shock: Provides structural integrity and cushioning. 

 

 

c) CAN Protocol (8 Marks): Explanation (4M): Multi-master, 

message-based, differential signaling, two-wire bus, high 

reliability/error handling. Adoption in Automotive (4M): Fault 

[8} 
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tolerance in noisy environments, prioritization of critical messages 

(arbitration), reduced wiring harness (cost/weight saving).  

 

OR 

 

d) Industrial Control System (ICS) Study (8 Marks): Key Components 

(3M): PLC/Controller, I/O modules, Sensors/Actuators, HMI. 

Software Modules (3M): RTOS, Ladder Logic/Application Program, 

Communication Stack. Protocols (2M): Any two of Modbus, 

PROFIBUS, Ethernet/IP, HART, etc. 
 

[8] 
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