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Exercise: EX 214-1
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The datapath is the core of the processor; it is where all computations are performed. The other blocks in the
processor are support units that store either the results produced by the datapath or help to determine what
will happen in the next cycle.

A typical datapath consists of an interconnection of basic combinational functions, such as logic (AND, OR,
EXOR) or arithmetic operators (addition, multiplication, comparison, shift). Intermediate results are stored
in registers. The design of the arithmetic operators is the topic of this chapter. The control module
determines what actions happen in the processor at any given point in time. A controller can be viewed as a
finite state machine (FSM). It consists of registers and logic, and is hence a sequential circuit. The logic can
be implemented in different ways—either as an interconnection of basic logic gates, often called random
logic, or in a more structured fashion using programmable logic arrays (PLAs) and instruction memories.
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Exercise: EX 214-2
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The memory module serves as centralized data storage. A broad range of different memory classes
exist. The main difference between those classes is in the way data can be accessed, such as read-
only versus read-write, sequential versus random access, or single-ported versus multiported access.
Another way of differentiating between memories is related to their data-retention capabilities.
Dynamic memory structures must be refreshed periodically to keep their data, while static memories
keep their data as long as the power source is turned on. Finally, memory structures such as flash
memories conserve the stored data even when the supply voltage is removed. A single processor
might combine different memory classes. For instance, random access memory can be used to store
data and read-only memory to store instructions.



Exercise: EX 214-3
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 describe, consider, discuss, study, investigate, analyze, develop. focus, present, improve, explain,
evaluate, provide, increase, outline, report, suggest, problem, switch, paper, figure, CMOS,
transistor, FET, channel, gate, current, voltage, power, switch, layout, GND, register, capacitor,
consumption, ground, presentation
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