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Important subjective

Lec 1 - Introduction

1. What is the purpose of an introduction?
Answer: The purpose of an introduction is to introduce the topic, provide background 
information, and present the thesis statement or main objectives.

What are some effective ways to grab the reader's attention in an introduction?
Answer: Using a quotation, telling a story, asking a question, or providing a surprising statistic 
are all effective ways to grab the reader's attention.

What is the ideal length of an introduction?
Answer: The ideal length of an introduction is a few sentences to a paragraph.

What should a thesis statement do?
Answer: A thesis statement should present the main argument or claim of the writing.

What is the purpose of background information in an introduction?
Answer: The purpose of background information is to provide context and background 
knowledge on the topic.

Should personal opinions be included in an introduction?
Answer: Personal opinions should generally not be included in an introduction as it is important 
to remain objective.

What should be included in the conclusion of an introduction?
Answer: The conclusion of an introduction should include a clear statement of purpose and a 
thesis statement.

What is the role of an introduction in a research paper?
Answer: The role of an introduction in a research paper is to introduce the research question, 
provide background information, and present the thesis statement.

What are some common mistakes to avoid in an introduction?
Answer: Common mistakes to avoid in an introduction include providing too much information, 
being overly vague, and not including a clear thesis statement.

Should the introduction be written first or last?
Answer: It is usually best to write the introduction last, after the main body of the writing has 
been completed, to ensure that it accurately reflects the content of the writing.



Lec 2 - Instruction Set Architecture

1. What is Instruction Set Architecture (ISA)?
Answer: Instruction Set Architecture (ISA) is the interface between hardware and software in a 
computer system. It defines the set of instructions that a processor can execute and how those 
instructions are encoded, as well as the memory organization, registers, and I/O operations.

What is the role of an instruction set in a computer system?
Answer: The instruction set is responsible for defining the operations that can be performed by a 
processor and how those operations are encoded in machine code. It determines the 
compatibility and performance of a computer system.

What is the difference between a register-based and a stack-based instruction set 
architecture?
Answer: In a register-based ISA, the instructions operate on registers, while in a stack-based 
ISA, the instructions operate on a last-in, first-out (LIFO) stack.

What is instruction encoding in ISA?
Answer: Instruction encoding is the process of translating assembly code into machine code, 
which is a binary representation of the instruction set.

What are addressing modes in ISA?
Answer: Addressing modes are a way of specifying the operand of an instruction. The different 
addressing modes include immediate, direct, indirect, and indexed.

What is the role of registers in ISA?
Answer: Registers are used to store data and control information in a processor. They are faster 
to access than memory and are used to improve the performance of a processor.

What is the difference between CISC and RISC instruction set architectures?
Answer: CISC architectures have complex instructions that can perform multiple operations, 
while RISC architectures have simpler instructions that perform only one operation. RISC 
architectures also have a simpler instruction set and fewer addressing modes than CISC 
architectures.

What is orthogonality in ISA?
Answer: Orthogonality refers to the property of an ISA where the instructions are independent of 
each other, meaning that any instruction can be used with any addressing mode.

How does the choice of ISA affect the performance of a computer system?
Answer: The choice of ISA affects the performance of a computer system by determining the 
efficiency of the instruction set and the compatibility of the processor with software applications.

What are the key components of an ISA?
Answer: The key components of an ISA include instruction encoding, memory organization, 
registers, addressing modes, and I/O operations.



Lec 3 - Introduction to SRC Processor

1. What is SRC Processor?
Answer: SRC Processor is a type of digital signal processing chip that specializes in sample 
rate conversion.

What is sample rate conversion?
Answer: Sample rate conversion is the process of converting digital signals from one sample 
rate to another.

What kind of applications use SRC Processor?
Answer: Audio and video applications commonly use SRC Processor.

What are the benefits of SRC Processor in sample rate conversion?
Answer: SRC Processor achieves high-quality sample rate conversion with minimal distortion or 
noise.

How does SRC Processor achieve high-quality sample rate conversion?
Answer: SRC Processor uses complex algorithms to achieve high-quality sample rate 
conversion.

What are the primary advantages of using SRC Processor?
Answer: The primary advantages of using SRC Processor are its versatility and efficiency.

What kind of devices use SRC Processor?
Answer: Smartphones, laptops, audio interfaces, and many other types of audio and video 
equipment use SRC Processor.

What is the purpose of sample rate conversion in audio and video applications?
Answer: Sample rate conversion is necessary to ensure compatibility between different audio 
and video devices.

What is the main disadvantage of low-quality sample rate conversion?
Answer: Low-quality sample rate conversion can result in distortion, noise, and poor audio or 
video quality.

How does SRC Processor improve audio and video quality?
Answer: SRC Processor improves audio and video quality by ensuring accurate and high-quality 
sample rate conversion.



Lec 4 - ISA and Instruction Formats

1. What is ISA, and what is its role in processor design?
Answer: ISA stands for Instruction Set Architecture. It is a set of instructions and programming 
tools that define the functionality and operation of a processor. ISA specifies the instructions 
that a processor can execute, the registers it uses, the memory addressing modes it supports, 
and the format of its instructions.

What are the different types of addressing modes used in instruction formats?
Answer: The different types of addressing modes are register addressing, immediate 
addressing, direct addressing, and indirect addressing.

What is an opcode, and what is its function in instruction formats?
Answer: Opcode is a binary code used to represent a specific operation. It specifies the 
operation to be performed by the processor, such as addition, subtraction, or multiplication.

What is RISC architecture, and what are its advantages over CISC architecture?
Answer: RISC architecture stands for Reduced Instruction Set Computer. It is a type of 
processor design that emphasizes simplicity and speed of instruction execution. RISC 
processors have a small number of simple instructions that can be executed quickly. RISC 
architecture is more power-efficient than CISC architecture, and it is easier to design and 
manufacture.

What is CISC architecture, and what are its advantages over RISC architecture?
Answer: CISC architecture stands for Complex Instruction Set Computer. It is a type of 
processor design that emphasizes versatility and complexity of instruction execution. CISC 
processors can perform complex instructions in a single clock cycle, which makes them suitable 
for applications that require high computational power.

What is direct addressing, and how is it different from indirect addressing?
Answer: Direct addressing specifies the location of an operand in memory. It directly specifies 
the memory location of the operand. Indirect addressing, on the other hand, specifies the 
location of the memory address of the operand.

What is register addressing, and how is it different from memory addressing?
Answer: Register addressing specifies the operand as a register. It uses the registers present in 
the processor to store operands. Memory addressing, on the other hand, specifies the operand 
as a memory location. It uses the memory to store operands.

What is the role of the program counter in instruction execution?
Answer: The program counter is a register that holds the address of the next instruction to be 
executed. It increments after each instruction execution, thus allowing the processor to execute 
instructions in sequence.

What is pipelining, and how does it affect instruction execution?
Answer: Pipelining is a technique used to increase the efficiency of instruction execution. It 
divides the execution of instructions into a sequence of stages, each of which is executed 
simultaneously. This reduces the time required to execute an instruction, and thus increases the 
overall processing speed.

What is the role of microcode in instruction execution?
Answer: Microcode is a low-level software that translates machine language instructions into 



microinstructions that can be executed by the processor. It enables the processor to execute 
complex instructions by breaking them down into simpler microinstructions.



Lec 5 - Description of SRC in RTL

1. What is SRC?
SRC stands for Simple RISC Computer, which is a computer architecture following the RISC 
approach.

What is the size of an SRC instruction word?
An SRC instruction word has a fixed size of 32 bits.

What is the purpose of the ALU in SRC?
The ALU (Arithmetic Logic Unit) in SRC is responsible for performing arithmetic and logic 
operations on the operands.

What is the role of the control unit in SRC?
The control unit generates control signals for various components to ensure proper instruction 
execution.

What does the memory interface do in SRC?
The memory interface handles communication between the processor and memory.

What is RTL?
RTL (Register-Transfer Level) is a hardware design language used to describe digital circuits at 
the register transfer level.

What is the goal of SRC architecture design?
The goal of SRC architecture design is to have a streamlined and simple instruction set.

How are instructions encoded in SRC?
Instructions are encoded using a fixed-format with a 32-bit word size.

What types of instructions are included in the SRC instruction set?
The SRC instruction set includes basic operations such as arithmetic and logic operations, as 
well as data transfer and control flow instructions.

What is required to implement SRC in RTL?
To implement SRC in RTL, one needs to have an understanding of the SRC architecture and 
the ability to design and implement the hardware components using RTL.



Lec 6 - RTL Using Digital Logic Circuits

1. What is the purpose of RTL design in digital logic circuits?
Answer: The purpose of RTL design is to represent the flow of data between registers using 
combinational and sequential logic circuits. It enables efficient use of hardware resources and 
facilitates design verification and testing.

What is the difference between combinational and sequential logic circuits in RTL 
design?
Answer: Combinational logic circuits do not have memory and generate output solely based on 
input, whereas sequential logic circuits have memory and generate output based on input and 
the state of the circuit.

What is the significance of using RTL in modern digital system design?
Answer: RTL enables efficient use of hardware resources, simplifies digital system design, and 
facilitates design verification and testing.

What are the benefits of using RTL design in digital system design?
Answer: The benefits of using RTL design include faster design process, higher level of 
abstraction, improved design verification and testing, and efficient use of hardware resources.

What level of abstraction does RTL represent in digital system design?
Answer: RTL represents a high level of abstraction in digital system design.

How does RTL design facilitate design verification and testing?
Answer: RTL design enables the creation of testbenches that simulate the behavior of the circuit 
and help verify its functionality.

What is the role of registers in RTL design?
Answer: Registers are used to hold data in digital logic circuits and enable the flow of data 
between different components.

What is the significance of using both combinational and sequential logic circuits in RTL 
design?
Answer: The use of both types of circuits allows for the implementation of complex functionality 
in digital logic circuits.

What is the primary use of RTL design in digital system design?
Answer: The primary use of RTL design is in the creation of digital systems such as CPUs, 
FPGAs, and ASICs.

How does RTL design enable efficient use of hardware resources in digital system 
design?
Answer: RTL design enables the implementation of complex functionality using a minimal 
number of hardware resources, thereby improving the efficiency of digital system design.



Lec 7 - Design Process for ISA of FALCON-A

1. What is the importance of defining the application domain in the design process for the ISA of 
FALCON-A?
Answer: Defining the application domain helps ensure that the ISA meets the needs of the 
specific area of application.

How does identifying the target audience impact the design process for the ISA of 
FALCON-A?
Answer: Identifying the target audience helps ensure that the ISA meets the performance 
requirements of the intended users.

Why is it important to balance performance and simplicity in the design process for the 
ISA of FALCON-A?
Answer: Balancing performance and simplicity ensures that the ISA is efficient and cost-
effective while still providing sufficient performance for the intended users.

What is the role of selecting the instruction set features in the design process for the ISA 
of FALCON-A?
Answer: Selecting the instruction set features helps determine which instructions should be 
included in the ISA to meet the performance and simplicity goals.

How does designing the instruction format impact the overall performance of the 
processor?
Answer: The instruction format determines how the processor interprets and executes 
instructions, which can have a significant impact on the overall performance of the processor.

What is the goal of the design process for the ISA of FALCON-A?
Answer: The primary goal of the design process for the ISA of FALCON-A is to create an 
efficient and easy-to-use ISA that meets the needs of the intended users.

How does the design process for the ISA of FALCON-A differ from other processor 
designs?
Answer: The design process for the ISA of FALCON-A emphasizes balancing performance and 
simplicity to create an efficient and cost-effective processor.

What is the significance of ensuring that the ISA of FALCON-A meets the needs of the 
application domain?
Answer: Ensuring that the ISA meets the needs of the application domain helps ensure that the 
processor is effective and efficient for the intended use.

How does the target audience impact the selection of instruction set features in the 
design process for the ISA of FALCON-A?
Answer: The target audience helps determine which instruction set features are necessary to 
meet the performance requirements of the intended users.

What are the benefits of including only the necessary instruction set features in the 
design process for the ISA of FALCON-A?
Answer: Including only the necessary instruction set features can reduce the cost and 
complexity of the processor while still meeting the performance requirements of the intended 



users.



Lec 8 - ISA of the FALCON-A

1. What is the purpose of the FALCON-A ISA?
Answer: The FALCON-A ISA is designed for embedded systems and aims to provide a balance 
between performance, power consumption, and code density.

What is the instruction format of the FALCON-A ISA?
Answer: The instruction format of the FALCON-A ISA is fixed-length, with 32 bits per instruction.

What types of memory access instructions are supported by the FALCON-A ISA?
Answer: The FALCON-A ISA supports load, store, and atomic operations for memory access.

What types of arithmetic and logical instructions are supported by the FALCON-A ISA?
Answer: The FALCON-A ISA supports addition, subtraction, multiplication, division, and bitwise 
operations.

What is the benefit of a fixed-length instruction format in the FALCON-A ISA?
Answer: A fixed-length instruction format allows for faster instruction decoding and execution.

What is the primary advantage of the FALCON-A ISA for embedded systems?
Answer: The primary advantage of the FALCON-A ISA for embedded systems is its low power 
consumption.

What is the purpose of the power-saving modes in the FALCON-A ISA?
Answer: The power-saving modes in the FALCON-A ISA are designed to reduce power 
consumption in embedded systems.

What is the difference between RISC and CISC architectures?
Answer: RISC architectures have a smaller, simpler instruction set than CISC architectures, and 
they typically use a fixed-length instruction format.

How does the FALCON-A ISA achieve a balance between performance, power 
consumption, and code density?
Answer: The FALCON-A ISA achieves a balance between performance, power consumption, 
and code density through its 32-bit RISC instruction set, fixed-length instruction format, and 
support for power-saving modes.

What type of devices are the FALCON-A ISA and architecture suitable for?
Answer: The FALCON-A ISA and architecture are suitable for mobile and battery-powered 
devices, such as smartphones, tablets, and wearables.



Lec 9 - Description of FALCON-A and EAGLE using RTL

1. What is RTL and how is it used in FALCON-A and EAGLE processors?
Answer: RTL stands for Register Transfer Level, which is a digital hardware description 
language used to design and implement digital circuits. FALCON-A and EAGLE processors are 
designed using RTL to describe the behavior of the circuits at the register transfer level.

What are the bit widths of FALCON-A and EAGLE processors?
Answer: FALCON-A is a 64-bit processor, while EAGLE is a 32-bit processor.

What is the pipeline issue width of FALCON-A and EAGLE processors?
Answer: FALCON-A has a 6-issue out-of-order execution pipeline, while EAGLE has a 5-issue 
pipeline.

What type of instruction set architecture do FALCON-A and EAGLE processors support?
Answer: FALCON-A and EAGLE processors support complex instruction set architectures 
(CISAs).

What are the dedicated hardware accelerators in FALCON-A and EAGLE processors 
used for?
Answer: The dedicated hardware accelerators in FALCON-A and EAGLE processors are used 
for cryptography, signal processing, and floating-point operations.

How do FALCON-A and EAGLE processors improve performance?
Answer: FALCON-A and EAGLE processors feature advanced branch prediction and cache 
management techniques to improve performance.

What is the main advantage of FALCON-A and EAGLE processors?
Answer: The main advantage of FALCON-A and EAGLE processors is their flexible design 
options, which make them well-suited for a variety of computing applications.

Which processor is better suited for AI and machine learning applications?
Answer: FALCON-A is better suited for AI and machine learning applications.

What are the key features of FALCON-A and EAGLE processors?
Answer: The key features of FALCON-A and EAGLE processors include advanced branch 
prediction, cache management techniques, dedicated hardware accelerators, and support for 
complex instruction set architectures.

What is the significance of using RTL in the design of FALCON-A and EAGLE 
processors?
Answer: Using RTL in the design of FALCON-A and EAGLE processors allows for a high level 
of customization and optimization, leading to improved performance and efficiency.



Lec 10 - The FALCON-E and ISA Comparison

1. What is FALCON-E, and how is it different from ISA?
Answer: FALCON-E is a custom instruction set architecture developed by Qualcomm that aims 
to improve performance and energy efficiency for specific applications. ISA, on the other hand, 
is a standardized architecture used by many processor manufacturers to ensure compatibility 
across different processors.

What are the advantages of FALCON-E architecture?
Answer: FALCON-E architecture provides improved performance and energy efficiency for 
specific applications by simplifying the instruction set and optimizing it for the target application.

What are the advantages of ISA architecture?
Answer: ISA architecture provides compatibility across different processors, making it easier for 
software developers to create applications that work on a variety of devices.

How does instruction set complexity impact performance?
Answer: The complexity of the instruction set impacts performance because it affects how 
quickly the processor can execute instructions. Simplifying the instruction set can improve 
performance and reduce power consumption.

How does power consumption differ between FALCON-E and ISA architectures?
Answer: FALCON-E architecture aims to reduce power consumption by optimizing the 
instruction set for specific applications. ISA architecture, on the other hand, provides 
compatibility across different processors but may not be optimized for specific applications, 
leading to higher power consumption.

Can software written for ISA architecture work on FALCON-E architecture?
Answer: Software written for ISA architecture may not work on FALCON-E architecture because 
of the differences in the instruction set. However, FALCON-E architecture can support some 
ISA instructions.

How does compatibility with software impact the choice between FALCON-E and ISA?
Answer: Compatibility with software is an important factor when choosing between FALCON-E 
and ISA. If compatibility with existing software is critical, ISA may be the better choice. If 
performance and energy efficiency are more important, FALCON-E may be the better choice.

Can FALCON-E architecture be used in all types of processors?
Answer: FALCON-E architecture is a custom design and may not be compatible with all types of 
processors. It is typically used in processors designed by Qualcomm.

Can ISA architecture be modified to improve performance and energy efficiency for 
specific applications?
Answer: ISA architecture is a standardized architecture and cannot be modified by individual 
manufacturers. However, manufacturers can optimize the implementation of the architecture to 
improve performance and energy efficiency.

What factors should be considered when choosing between FALCON-E and ISA 
architectures?
Answer: When choosing between FALCON-E and ISA architectures, factors such as the target 



application, performance requirements, power consumption, and compatibility with existing 
software should be considered.



Lec 11 - CISC and RISC

1. What is the basic principle behind the CISC architecture?
Answer: CISC processors have a large and complex set of instructions, which can perform 
multiple operations in a single instruction.

What is the main advantage of the RISC architecture over the CISC architecture?
Answer: RISC processors have a simpler and more streamlined instruction set, which makes 
them faster and more efficient than CISC processors.

How does the complexity of the instruction set affect the power consumption of a 
processor?
Answer: A more complex instruction set generally requires more power to execute, which is why 
CISC processors tend to have higher power consumption than RISC processors.

What are some of the common applications for CISC processors?
Answer: CISC processors are often used in applications that require complex calculations and 
data manipulation, such as multimedia and gaming.

How do RISC processors handle complex instructions that are not part of their 
instruction set?
Answer: RISC processors can use software-based techniques such as microcode or emulation 
to handle complex instructions that are not part of their instruction set.

What are some of the common applications for RISC processors?
Answer: RISC processors are often used in embedded systems and mobile devices due to their 
lower power consumption and faster processing speeds.

How does pipelining work in a RISC processor?
Answer: Pipelining is a technique that allows a RISC processor to execute multiple instructions 
simultaneously by breaking down the instruction execution process into several stages.

What is the role of the instruction decoder in a CISC processor?
Answer: The instruction decoder in a CISC processor is responsible for translating complex 
instructions into a series of simpler micro-instructions that can be executed by the processor.

How does the size of the instruction cache affect the performance of a RISC processor?
Answer: A larger instruction cache can improve the performance of a RISC processor by 
reducing the number of instruction fetches from memory.

What are some of the common trade-offs between CISC and RISC architectures?
Answer: CISC processors tend to be more versatile and better suited for complex applications, 
but they also tend to have higher power consumption and slower processing speeds than RISC 
processors. RISC processors, on the other hand, are more specialized and better suited for 
embedded systems and mobile devices, but they may struggle with more complex applications.



Lec 12 - CPU Design

1. What is pipelining in CPU design, and how does it improve performance?
Answer: Pipelining is a technique used in CPU design to execute multiple instructions 
simultaneously by breaking them down into smaller stages that can be processed in parallel. 
Each stage of the pipeline performs a specific task, such as instruction fetching, decoding, 
execution, and write-back. Pipelining improves performance by increasing the throughput of the 
CPU, allowing it to process more instructions in less time.

How does cache memory work in CPU design, and what are its advantages?
Answer: Cache memory is a type of memory used in CPU design to temporarily store data that 
the CPU needs to access frequently. It is faster than main memory and is located closer to the 
CPU to reduce access time. When the CPU needs to access data, it first checks the cache 
memory. If the data is found in the cache, it can be accessed quickly without having to access 
main memory. The advantages of cache memory are faster access times, improved 
performance, and reduced power consumption.

What is branch prediction in CPU design, and why is it necessary?
Answer: Branch prediction is a technique used in CPU design to reduce the impact of branch 
instructions on performance by predicting the outcome of a branch and speculatively executing 
the predicted path. Branch prediction is necessary because branch instructions can cause 
pipeline stalls when the CPU has to wait for the outcome of the branch before continuing 
execution. By predicting the outcome of the branch, the CPU can continue executing 
instructions speculatively and reduce the impact of pipeline stalls.

What is clock frequency in CPU design, and how does it affect performance?
Answer: Clock frequency is the rate at which a CPU's clock signal oscillates, measured in hertz 
(Hz). It determines the maximum number of instructions the CPU can execute per second. A 
higher clock frequency generally results in faster performance, as the CPU can execute more 
instructions in less time. However, increasing the clock frequency also increases the power 
consumption and heat dissipation of the CPU, which can lead to stability and reliability issues.

What is the difference between RISC and CISC CPU architectures?
Answer: RISC (Reduced Instruction Set Computing) and CISC (Complex Instruction Set 
Computing) are two different CPU architectures. RISC CPUs have a simplified instruction set 
with fewer instructions that are executed in a single clock cycle, whereas CISC CPUs have a 
more complex instruction set with instructions that can take multiple clock cycles to execute. 
RISC CPUs are generally faster and more power-efficient, while CISC CPUs are more flexible 
and can perform complex operations with fewer instructions.

What is the role of the control unit in CPU design?
Answer: The control unit is a component of the CPU that is responsible for directing the flow of 
data and instructions between different parts of the CPU. It generates control signals that 
coordinate the operation of the datapath, arithmetic logic unit, and memory units. The control 
unit also fetches instructions from memory, decodes them, and directs the datapath to execute 
them.

What is virtual memory in CPU design, and how does it work?
Answer: Virtual memory is a technique used in CPU design to allow a computer to use more 
memory than it physically has. It does this by temporarily transferring data from main memory to 



disk storage when it is not in use. When the CPU needs to access the data, it is transferred 
back to main memory. This allows the CPU to access more data than would be possible with 
only the physical memory installed in the system.

What is the purpose of the register file in CPU design?
Answer: The register file is a component of the CPU that is used to temporarily store data that 
the CPU needs to access. It contains a set of registers that are used to store operands, 
intermediate results,



Lec 13 - Structural RTL Description of the FALCON-A

1. What is Structural RTL Description, and how is it used in CPU design?
Answer: Structural RTL Description is a hardware-level design language that describes the 
structure and behavior of a microprocessor. It is used in CPU design to ensure that the 
microprocessor is designed to meet specific performance and functionality requirements. It also 
allows for the creation of simulation models that can be used to test the microprocessor's 
behavior and functionality before it is manufactured.

What is the purpose of the datapath in the FALCON-A, and what components does it 
include?
Answer: The datapath in the FALCON-A is responsible for performing arithmetic and logical 
operations. It includes the registers, arithmetic logic unit (ALU), and other components that are 
used to perform these operations.

What is the role of the control unit in the FALCON-A, and what is it responsible for?
Answer: The control unit in the FALCON-A is responsible for controlling the flow of data within 
the microprocessor. It ensures that data is transferred between the different components of the 
microprocessor in the correct order and at the right time.

What is the memory hierarchy in the FALCON-A, and what components does it include?
Answer: The memory hierarchy in the FALCON-A includes the caches, main memory, and other 
components that are used to store data and instructions. The caches are used to store 
frequently accessed data and instructions, while the main memory is used to store less 
frequently accessed data and instructions.

What is the instruction set architecture (ISA) of the FALCON-A, and what is its purpose?
Answer: The ISA of the FALCON-A is the format of its instructions. It defines how instructions 
are encoded and interpreted by the microprocessor. It allows software developers to write 
programs that can run on the microprocessor.

What is the benefit of using a Structural RTL Description in CPU design?
Answer: The benefit of using a Structural RTL Description in CPU design is that it allows 
designers to create a high-performance microprocessor that meets the needs of modern 
computing applications. It also allows for the creation of simulation models that can be used to 
test the microprocessor's behavior and functionality before it is manufactured.

How does the Structural RTL Description of the FALCON-A help in the design of the 
microprocessor's instruction set architecture?
Answer: The Structural RTL Description of the FALCON-A provides a detailed description of the 
microprocessor's structure and behavior, which is used to design the instruction set architecture. 
It ensures that the instructions are designed to work efficiently with the microprocessor's 
datapath and control unit.

What is the significance of the Structural RTL Description of the FALCON-A in testing the 
microprocessor's behavior and functionality?
Answer: The Structural RTL Description of the FALCON-A allows for the creation of simulation 
models that can be used to test the microprocessor's behavior and functionality before it is 
manufactured. This helps to identify and fix any issues or bugs in the design before it is 
released.



How does the Structural RTL Description of the FALCON-A help in the optimization of the 
microprocessor's performance?
Answer: The Structural RTL Description of the FALCON-A provides a detailed description of the 
microprocessor's structure and behavior, which allows designers to identify and optimize areas 
of the design that can improve the microprocessor's performance. For example, they can 
optimize the datapath or the memory hierarchy to improve performance.

What are some of the modern computing applications for which the FALCON-A is 
designed?
Answer: The FALCON-A is designed for high-performance computing applications, such as 
scientific simulations, data analytics, and machine learning. It is also suitable for use in 
supercomputers, servers, and other high-performance



Lec 14 - External FALCON-A CPU

1. What is the External FALCON-A CPU?
Answer: The External FALCON-A CPU is a high-performance computing processor designed 
for use in advanced computer systems, particularly those that require high processing power 
and low power consumption.

What is the clock speed of the External FALCON-A CPU?
Answer: The External FALCON-A CPU has a clock speed of up to 2 GHz.

What are the primary applications of the External FALCON-A CPU?
Answer: The External FALCON-A CPU is primarily used in data centers and high-performance 
computing systems.

What is the architecture of the External FALCON-A CPU?
Answer: The External FALCON-A CPU is based on the ARM architecture.

What are the advantages of the External FALCON-A CPU?
Answer: The External FALCON-A CPU has a low power consumption, advanced power 
management features, and is suitable for use in high-performance computing systems.

Which company manufactures the External FALCON-A CPU?
Answer: The External FALCON-A CPU is manufactured by ARM Holdings.

What are the competitors of the External FALCON-A CPU?
Answer: The competitors of the External FALCON-A CPU include the Intel Core i9, AMD Ryzen, 
and Qualcomm Snapdragon.

What is the cost of the External FALCON-A CPU?
Answer: The cost of the External FALCON-A CPU depends on the specific model and the 
vendor, but it is generally priced in the high-end range.

What is the power consumption of the External FALCON-A CPU?
Answer: The External FALCON-A CPU has a low power consumption, making it energy-efficient 
and suitable for use in devices that require high processing power.

What are the limitations of the External FALCON-A CPU?
Answer: The External FALCON-A CPU has limited processing power compared to other high-
end processors, which may limit its use in certain applications.



Lec 15 - Logic Design and Control Signals Generation in SRC

1. What is the role of logic gates in digital circuit design?
Answer: Logic gates are the basic building blocks of digital circuits, and they perform logical 
operations on input signals to produce output signals. They are used to create various digital 
circuits like adders, comparators, and multiplexers.

What is a control signal, and how is it generated in SRC?
Answer: Control signals are electrical signals that manage the operation of a digital circuit. In 
SRC, control signals are generated by the system resource controller to manage system 
resources like memory and CPU usage. These signals are generated based on the input signals 
received by the controller.

What is the difference between combinatorial and sequential logic circuits?
Answer: Combinatorial logic circuits perform logical operations based on the input signals and 
produce output signals. Sequential logic circuits, on the other hand, store information in the form 
of a state and use clock signals to update that state. This enables sequential circuits to perform 
complex operations and make decisions based on previous inputs.

What is a flip-flop, and how is it used in digital circuits?
Answer: A flip-flop is a sequential logic circuit that stores information in the form of a binary 
state. It can be used as a memory element to store data, as a clock divider to generate clock 
signals, or as a timing element to create delays in digital circuits.

What is a clock signal, and why is it important in digital circuits?
Answer: A clock signal is an electrical signal that synchronizes the operation of a digital circuit. It 
provides a reference timing signal to the circuit, enabling it to perform operations at specific 
intervals. The clock signal is critical in synchronous circuits to prevent race conditions and 
ensure stable circuit operation.

What is the difference between synchronous and asynchronous circuits?
Answer: Synchronous circuits use a clock signal to synchronize their operation, while 
asynchronous circuits do not use a clock signal. Synchronous circuits are more reliable, as they 
have a stable state and avoid race conditions, while asynchronous circuits are more flexible but 
are prone to errors due to their lack of synchronization.

What is a decoder, and how is it used in digital circuits?
Answer: A decoder is a combinatorial logic circuit that converts a binary input code into a 
specific output code. It is used to enable specific operations or to select specific memory 
addresses in digital circuits.

What is a multiplexer, and how is it used in digital circuits?
Answer: A multiplexer is a combinatorial logic circuit that selects one of several input signals 
and outputs that signal based on a selection signal. It is used to enable specific operations or to 
select specific memory addresses in digital circuits.

What is a counter, and how is it used in digital circuits?
Answer: A counter is a sequential logic circuit that generates a sequence of binary numbers 
based on a clock signal. It is used to count the number of events or pulses occurring in a circuit 
or to generate timing signals in digital circuits.



What is a flip-flop clocked latch, and how is it used in digital circuits?
Answer: A flip-flop clocked latch is a sequential logic circuit that uses a clock signal to store 
binary data. It is used as a memory element to store data, as a clock divider to generate clock 
signals, or as a timing element to create delays in digital circuits. It is also used to reduce the 
size and power consumption of a digital circuit.



Lec 16 - Control Unit Design

1. What is the purpose of the control unit in a CPU?
Answer: The purpose of the control unit in a CPU is to manage the flow of instructions and data 
between the CPU and other components of the computer system.

What are the key components of a control unit?
Answer: The key components of a control unit are the instruction register, program counter, 
instruction decoder, and timing and control circuits.

What is instruction pipelining, and how does it improve CPU performance?
Answer: Instruction pipelining is a technique used in CPU design to improve performance by 
allowing multiple instructions to be processed simultaneously. This is achieved by dividing the 
instruction processing into smaller stages and overlapping them to reduce the time required to 
execute instructions.

How does branch prediction improve CPU performance?
Answer: Branch prediction is a technique used in CPU design to improve performance by 
predicting the outcome of conditional instructions (such as if-else statements) and executing the 
predicted instruction path. This can save time compared to waiting for the branch condition to be 
evaluated.

What is clock speed, and how does it affect CPU performance?
Answer: Clock speed is the rate at which a CPU's clock generates pulses that synchronize the 
internal operations of the CPU. A higher clock speed generally means that the CPU can process 
instructions faster, leading to improved performance.

What is an instruction set architecture (ISA), and why is it important in control unit 
design?
Answer: An instruction set architecture (ISA) is the set of instructions that a CPU can execute. 
The ISA is an important factor in control unit design because it determines the types of 
instructions the control unit must be able to process.

What is virtual memory, and how does it impact control unit design?
Answer: Virtual memory is a technique used in computer systems to simulate more memory 
than is physically available. Virtual memory impacts control unit design because it requires 
additional hardware and software to manage the mapping of virtual memory addresses to 
physical memory locations.

How do power consumption and heat dissipation impact control unit design?
Answer: Power consumption and heat dissipation are important considerations in control unit 
design because they can impact the performance, reliability, and lifespan of the CPU. Control 
unit designers must balance performance and power consumption to ensure optimal operation.

What is the role of the instruction decoder in a control unit, and how does it work?
Answer: The instruction decoder is responsible for interpreting the instruction codes received 
from the instruction register and translating them into control signals that direct the CPU's 
operations. The decoder works by examining the instruction code and generating the 
appropriate control signals to execute the instruction.

How do cache memory and register renaming improve CPU performance, and what are 



their limitations?
Answer: Cache memory and register renaming are techniques used in CPU design to improve 
performance by reducing the time required to access data and instructions. Cache memory 
works by storing frequently used data and instructions in a small, high-speed memory, while 
register renaming allows the CPU to reuse registers without waiting for their contents to be 
stored in memory. However, these techniques have limitations, such as limited cache size and 
increased power consumption.



Lec 17 - Machine Reset and Machine Exceptions

1. What is a machine reset and why is it necessary?
Answer: Machine reset is the process of restoring a computer system to its initial state. It is 
necessary to ensure that the system is in a known state and to address any issues that may 
have caused the system to become unstable.

What are machine exceptions and how are they handled?
Answer: Machine exceptions are unexpected events that occur during the operation of a 
computer system. They are handled by the control unit, which generates an exception handler 
routine to handle the exception and prevent the system from crashing.

How does a machine reset differ from a software reset?
Answer: A machine reset involves resetting all components of the system, including the 
hardware, while a software reset only involves resetting the software components of the system.

What are some common machine exceptions?
Answer: Common machine exceptions include divide-by-zero errors, invalid memory access, 
and illegal instruction.

How can machine exceptions be prevented?
Answer: Machine exceptions can be prevented by using error correction codes and 
implementing proper exception handling routines.

What is the role of the control unit in a machine reset?
Answer: The control unit is responsible for resetting all components of the system during a 
machine reset.

What is the difference between a hard reset and a soft reset?
Answer: A hard reset involves physically resetting the system by turning it off and on again, 
while a soft reset involves resetting the system through software commands.

Why is it important to handle machine exceptions properly?
Answer: It is important to handle machine exceptions properly to prevent the system from 
crashing and potentially losing valuable data.

Can machine exceptions be caused by software errors?
Answer: Yes, machine exceptions can be caused by software errors, such as invalid memory 
access or illegal instructions.

How can machine reset be used to troubleshoot hardware issues?
Answer: Machine reset can be used to troubleshoot hardware issues by restoring the system to 
a known state and identifying any issues that may have caused the system to become unstable.



Lec 18 - Pipelining

1. What is pipelining, and how does it work?
Answer: Pipelining is a technique used in computer architecture to increase the processing 
speed of a CPU. It divides the processing of an instruction into smaller sequential stages, 
allowing multiple instructions to be processed simultaneously. Each stage in the pipeline 
performs a specific task, and the output of one stage becomes the input for the next.

What is a pipeline stage, and how many stages are typically used in a pipeline?
Answer: A pipeline stage is a specific step in the pipelining process, and typically five stages are 
used in a pipeline. These stages are instruction fetch, instruction decode, execute, memory 
access, and write-back.

What is a pipeline hazard, and how can it be resolved?
Answer: A pipeline hazard is a delay in the pipeline caused by an instruction that depends on a 
previous instruction. It can be resolved by inserting pipeline stalls, forwarding data, or reordering 
instructions.

What is pipeline flushing, and why is it necessary?
Answer: Pipeline flushing is the process of discarding instructions in the pipeline when a 
pipeline hazard occurs. It is necessary to prevent incorrect results and maintain the correct 
order of instruction execution.

What is a data hazard, and how can it be resolved?
Answer: A data hazard is a type of pipeline hazard that occurs when a later instruction depends 
on the result of a previous instruction. It can be resolved by forwarding data or inserting pipeline 
stalls.

What is branch prediction, and how does it work?
Answer: Branch prediction is a technique used to improve the performance of pipelined 
processors by predicting the outcome of a branch instruction before it is executed. It works by 
analyzing the program's behavior and history to predict whether a branch is taken or not taken.

What is instruction-level parallelism, and how is it achieved?
Answer: Instruction-level parallelism is the ability to execute multiple instructions 
simultaneously. It is achieved through pipelining, superscalar execution, and out-of-order 
execution.

What is pipeline efficiency, and how is it calculated?
Answer: Pipeline efficiency is the ratio of the number of instructions executed in a unit of time to 
the number of cycles required to execute one instruction. It is calculated as (number of 
instructions executed / number of cycles) x 100%.

What is pipeline depth, and how does it affect performance?
Answer: Pipeline depth is the number of pipeline stages used in a pipeline. It affects 
performance by increasing the latency of the pipeline and introducing additional overhead.

What is superscalar execution, and how does it differ from pipelining?
Answer: Superscalar execution is a technique used to achieve instruction-level parallelism by 
executing multiple instructions simultaneously. It differs from pipelining in that it can execute 



multiple instructions from the same program simultaneously, while pipelining can only execute 
multiple instructions from different programs simultaneously.



Lec 19 - Pipelined SRC

1. What is Pipelined SRC and how does it work?
Answer: Pipelined SRC is an algorithm used for computing certain types of matrix operations. It 
works by breaking down a matrix into smaller sub-matrices and computing them in parallel 
pipelines, allowing for faster computation times.

What are some applications of Pipelined SRC?
Answer: Pipelined SRC is commonly used in applications such as signal processing, machine 
learning, and scientific computing.

What is the significance of pipelining in Pipelined SRC?
Answer: Pipelining allows for faster computation times by computing sub-matrices in parallel.

What is pipeline depth in Pipelined SRC?
Answer: Pipeline depth refers to the number of pipeline stages used in the algorithm.

What are some challenges in implementing Pipelined SRC?
Answer: Some challenges include pipeline hazards and instruction reordering.

How does Pipelined SRC compare to other matrix computation algorithms?
Answer: Pipelined SRC can provide faster computation times for certain types of matrix 
operations, but may not be suitable for all types of computations.

What is the role of sub-matrix size in Pipelined SRC?
Answer: The sub-matrix size can affect the computation time and accuracy of the algorithm.

How does Pipelined SRC handle matrix data that does not fit in memory?
Answer: Pipelined SRC can be designed to work with external memory or a disk-based system.

How does the number of computational units used in Pipelined SRC affect performance?
Answer: The number of computational units used can affect the parallelism and throughput of 
the algorithm.

How can Pipelined SRC be optimized for specific hardware architectures?
Answer: Pipelined SRC can be optimized by adjusting pipeline depth, sub-matrix size, and the 
number of computational units to match the characteristics of the hardware architecture.



Lec 20 - Hazards in Pipelining

1. What is a pipeline hazard?
A pipeline hazard is a condition that occurs during pipelining where the pipeline execution is 
stalled due to a conflict or dependency between pipeline stages.

What is a data hazard?
A data hazard is a type of hazard in pipelining that occurs when a pipeline stage requires data 
that is produced by a previous pipeline stage that has not yet completed.

What is a structural hazard?
A structural hazard is a type of hazard in pipelining that occurs when two or more pipeline 
stages require the same hardware resource, and the resource cannot be used by all of the 
stages simultaneously.

What is a control hazard?
A control hazard is a type of hazard in pipelining that occurs when the pipeline needs to make a 
decision based on a conditional branch instruction that has not yet been resolved.

What is pipeline latency?
Pipeline latency is the amount of time required to complete a single instruction in a pipelined 
processor.

What is pipeline throughput?
Pipeline throughput is the rate at which instructions are completed by a pipelined processor.

How can data hazards be resolved in pipelining?
Data hazards can be resolved in pipelining by forwarding data between pipeline stages or by 
inserting pipeline stalls.

How can structural hazards be resolved in pipelining?
Structural hazards can be resolved in pipelining by adding additional resources or by 
redesigning the pipeline.

How can control hazards be resolved in pipelining?
Control hazards can be resolved in pipelining by using branch prediction.

What is dynamic scheduling in pipelining?
Dynamic scheduling is a technique in pipelining where the hardware dynamically schedules 
instructions based on their availability, rather than following a fixed sequence of instructions.



Lec 21 - Instruction Level Parallelism

1. What is Instruction Level Parallelism (ILP)?
Answer: Instruction Level Parallelism (ILP) refers to the ability of a computer processor to 
execute multiple instructions in parallel, thereby improving the overall performance of the 
system.

How is ILP different from Thread Level Parallelism (TLP)?
Answer: ILP and TLP are two different forms of parallelism. ILP focuses on executing multiple 
instructions in parallel within a single thread of execution, while TLP involves executing multiple 
threads in parallel on a multi-core processor.

What are the benefits of ILP?
Answer: The main benefit of ILP is improved performance. By executing multiple instructions in 
parallel, ILP can reduce the overall execution time of a program and increase the throughput of 
the processor.

What are the challenges of ILP?
Answer: One of the main challenges of ILP is the issue of dependencies between instructions. If 
an instruction depends on the results of a previous instruction, it cannot be executed until the 
previous instruction has completed, which can limit the level of parallelism that can be achieved.

What techniques are used to overcome the challenges of ILP?
Answer: Techniques such as instruction scheduling, register renaming, and speculative 
execution can be used to overcome the challenges of ILP by allowing instructions to be 
executed out of order and predicting the outcome of branches.

How does superscalar processing relate to ILP?
Answer: Superscalar processing is a type of processor architecture that is designed to exploit 
ILP by allowing multiple instructions to be issued and executed in parallel.

What is dynamic scheduling in the context of ILP?
Answer: Dynamic scheduling is a technique used in ILP to allow instructions to be issued and 
executed out of order based on their availability and the availability of resources such as 
registers and functional units.

What is speculation in the context of ILP?
Answer: Speculation is a technique used in ILP to predict the outcome of conditional branches 
and execute instructions based on the predicted outcome before the actual outcome is known.

How does ILP relate to pipelining?
Answer: Pipelining is a technique used to increase the throughput of a processor by breaking 
down the execution of instructions into a series of stages. ILP can be used in conjunction with 
pipelining to allow multiple instructions to be executed in parallel within each stage.

What is the role of the compiler in ILP?
Answer: The compiler plays an important role in ILP by optimizing the code to reduce 
dependencies between instructions and exploit available parallelism, such as by reordering 
instructions or breaking them down into smaller units that can be executed in parallel.



Lec 22 - Microprogramming

1. What is microprogramming?
Answer: Microprogramming is a technique used to implement complex instructions in a 
processor by breaking them down into smaller microinstructions.

What is a microinstruction?
Answer: A microinstruction is a small instruction that is part of a complex instruction, which is 
broken down into smaller units during microprogramming.

What is a control memory in microprogramming?
Answer: A control memory is a type of memory that stores microinstructions, which are used to 
implement complex instructions in a processor.

How does microprogramming differ from hardwired control?
Answer: Microprogramming uses software to control the processor, while hardwired control 
uses hardware.

What is the role of a microprogram counter in microprogramming?
Answer: A microprogram counter is a register that holds the address of the current 
microinstruction during microprogramming.

How does microprogramming help in the implementation of complex instructions?
Answer: Microprogramming helps in the implementation of complex instructions by breaking 
them down into smaller microinstructions, which can be executed by the processor's control 
unit.

What are the advantages of microprogramming?
Answer: Microprogramming facilitates the implementation of complex instructions and allows for 
the design of processors with a wider range of instruction sets.

What are the disadvantages of microprogramming?
Answer: Microprogramming increases the complexity of a processor and can reduce its 
performance.

What is a microsequencer in microprogramming?
Answer: A microsequencer is a component of a microprogrammed control unit that generates 
the address of the next microinstruction to be executed.

How does a compiler play a role in microprogramming?
Answer: A compiler plays a role in microprogramming by optimizing the code to reduce data 
dependencies between instructions and by breaking down complex instructions into smaller 
microinstructions.




