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Fig, 1-5  Digital words of 4, §, 16, and 32 bits. Note that the bit positions are numbered from right to left starting with bit 0.
Bit 0 s the least significant bit, and the bit weight increases to the lefl. Each bit can be a binary 1 or 2 0

[is[ia]]2[ufw[e]s[7]6[s[a]3[2]1]0]

Hi byte Lo byte
Fig. 1-6 A 16-bit digital word showing the High- and Low-byte
breakdown.
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Fig. 5-1 A block dingram for the microprocessor used as a model in this chapter. This
8-bit microprocessor is used in this chapter to illustrate basic microprocessor features.
These features will be found in many different forms as the more complex actual micro-
processors are examined in later chapters.

Korea University of Technology and Education




A ) ) ) S O 00

7 07 0

Accumulator A Status reg
Reg B Reg C
Reg D Reg E
Reg H Reg L

5P

PC

5 0

Fig. 5-2 A programming model for the 8-bit mi-
croprocessor used in this chapter. The program-
ming model only shows those registers which the
programmer can use to store data or which the
programmer must access to have the right data for
a program operation,

Korea University of Technology and Education

OO 2 EZ 2 AIA Sl el KIAH (Register)

= QANHOZ HI0IE AES MEGHD R0l 26 HIES
O} GI0IE 2HX

« FAD|, Z208 Jt2H, A ZOIE, AE dIXIAH,
HE AXAH, HI2el HEdA HXAH, 23 =2/, ¢
2 AXNAH 2 SAAXAH

Korea University of Technology and Education




ALU (Arithmetic Logic Unit)

A ) ) ) S O 00

= The arithmetic logic unit/arithmetic—logic unit (ALU) of
a computer's CPU is a part of the execution unit, a
core component of all CPUs. ALUs are capable of
calculating the results of a wide variety of basic
arithmetical computations.

= Most ALUs will perform the following operations:
= integer arithmetic operations
= addition, subtraction, multiplication
= Dbitwise logic operations
= and, not, or, xor
= Dbit—shifting operations

= shifting or rotating a word by a specified number of bits to the
left or right
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4D (Accumulator)
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= |[n a CPU, an accumulator is a register in which

intermediate results are stored. Without a register like
an accumulator, it would be necessary to write the
result of each calculation (addition, multiplication,
shift, etc.) to main memory, perhaps to be read right
back again. Access to main memory is slower than
access to the accumulator which usually has direct
paths to and from the arithmetic and logic unit (ALU).
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Tz IF2H (Program Counter)

= The program counter (also called the instruction
pointer in some computers) is a register in a
computer processor which indicates where the
computer is in its instruction sequence. Depending on
the details of the particular machine, it holds either
the address of the instruction being executed, or the
address of the next instruction to be executed. The
program counter is automatically incremented for
each instruction cycle so that instructions are
normally retrieved sequentially from memory. Certain
instructions, such as branches and subroutine calls,
interrupt the sequence by placing a new value in the
program counter.
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AR Al KIAE (S Al XAH)
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= A status register is a collection of flag bits for a microprocessor
that indicates the status of various mathematical operations.
These flags are commonly used during conditional testing and
program branching.
= Different microprocessors have their own sets of status flags..
= Common Status Register Flags
= /= Zero flag. The result of a mathematical operation is zero

C = Carry flag. The result of an operation has produced an answer
greater than the number of available bits.

= N = Negative flag. The result of a mathematical operation is
negative

= V = Overflow flag. A register or memory location has overflowed its
number of available bits. (Similar to the carry flag)

= | = Interrupt flag. Interrupts can be enabled/disabled by setting or
clearing this flag.
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