Microprocessors (0630371)
Fall 2010/2011 — Lecture Notes # 3
Outline of the Lecture
» Brief History of 80x86 Family of Microprocessors.
» Registers of 80x86 Family of Microprocessors.

Brief History of 80x86 Family of Microprocessors

The principle way in which MPU & microcomputer arategorized in term of the maximum number of binary
bit in the data they process that is, their wordyth. Processor vary in their speed, capacity ahorg, register
and data bus, below are a brief description ofowarilntel processor in Table.

Proceszor Year Transistors | Clock Rage External Internal Add. Bus
Intra. {(MHz.) Data Bus Data Bus

4004 1971 2 250 0.108 4 g 12
8008 1972 31,500 0.200 8 8 14
B0E0 1974 6,000 3 8 g 16
B0E&S 1976 6,000 ] 2 g 16
E0EG 1978 20,000 10 15 16 20
8088 1979 29,000 10 8 16 20
E0286 1982 134000 12.5 16 16 25
E0386DX 1985 275,000 i3 32 32 32
E03B65K 1988 275.000 33 16 32 24
FPentium 1903 3,100,000 66 -200 64 32 32
Pentium MMX 1997 4 500,000 300 &4 32 32
Pentium Pro 1008 5,500,000 200 &4 32 36
FPentium IT 1907 7500000 233-450 64 32 36
Pentium II1 1999 9 500,000 350-733 64 32 36
Ttanivm 2001 30,000,000 800-. .. 128 64 &4

Intel introduced 8086 microprocessor in 1978. Tlsbit microprocessor was a major improvement aker

Evolution of Intel's 80X86 Family Microprocessors

Different Microprocessor features descriptions
Evolution from 8080/8085 to 8086

previous generation of 8080/8085 series of microgssors.

8086

8080/8085

1 megabyte
(20-bit add. bus)

(16-bit add. bus)

Memory of 64 kilobyte

16-bit Data bus

8-bit data bus

Pipelined processor

Non-pipelined upr

(first single-chip upr.)

In a system with pipelining, the data and the asklt®is are busy transferring data while the CRijdsessing
information.



Evolution from 8086 to 8088

» 8086 was with 16-bit data bus internally and exd#yn All registers and the data bus carrying dafaut of
the CPU were 16-bit. That time all the periphenakre designed around 8-bit microprocessor and & wa
expensive to built PCB with 16-bit data bus.

» So Intel introduced 8088 which was; Identical t@8@nternally, but externally 8-bit data bus insted 16-

bit. IBMs decision to pick up 8088 as their chaidanicroprocessor in designing the IBM PC. 8088k M

PC was enormous success, because IBM and Micnosafé it an open system.

8088 and 8086 functionally identical but 8088 loywerformance, 80186 run all 8088 and 8086 softwaué,
have 10 new instructions. 80188 in function is td= to 80186 but lower performance. 80286 run3ai86,
80186 program, but has extra instruction, more piuvéhan 8086. 83086 has various operation modeghv
allow it to act as 80286 chip or multiple 8086 ¢hag well as a set of instruction capable of 32op#rations
such as arithmetic.

Other microprocessors: the 80286, 803386, and 80486

80286

» 16-bit internal and external data bus.

24-bit address bus

Support three operations modes:

Virtual memory. a way of access to unlimited memory by swappiaig detween disk storage and RAM.
Real moddfaster operation with maximum of 1 Mbytes of meg)or

Protected modenode is slower but can use 16 Mbytes of memory.

o o0Oo

80386

» 32-bit internal and external data bus.

« 32-bit address bus {2= 4 gigabyte-physical memory). With virtual mem@éey terabytes.

» 80386SX was later introduced with the same intestralcture with 16-bit external data bus and
* 24-bit address bus. 80386SX was much cheaper.

All  microprocessors discussed so far were genarglgse
microprocessors and could not handle mathematiparadions
rapidly. For this reason8087, 80287, 8038 mMumeric data
processing chips calledath co-processorgere used.

80486

» 32-bit internal-external data bus and 32-bit adslimss.

e Built in math co-processor in a single chip.

* Introduction ofcache memoryStatic RAM with very fast access time)



Registers of 80x86 Family of Microprocesso
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The programming model of the

Accessing Parts of Registers.
Use 8-bit name, 16-bit name, or BR-name Applies to EAX, EBX, ECX, and EDX

through the Core

32-bit

16-bit

8-bit (high)

8-bit (low)

EAX

AX

AH

AL

EBX

BX

BH

BL

ECX

CX

CH

CL

EDX

DX

DH

Icroprocessor including the ©-

-DIt extensions.



Accessing Parts of Registers

2 The top portion of the programming model contaires general purpose registers: EAX,X, ECX, EDX,
EBP, ESI, and EDI.

2 R8 R15found in the Pentium 4 and Core2 i-bit extensions are enabled.

2 EFLAG and FLAG register
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EFLAG and FLAG register
The EFLAG and FLAG register counts for the entid8® and Pentium microprocessor fam
> |OPL used in protected mode opera to select the privilegkvel for I/O devices
2 NT (nested taskflag indicates the current task is nested withiother task in protected mode operal
2 RF (resumelsed with debugging to control resumption of exien after the next instructio
2 /M (virtual mode)flag bit selects virtual mode operation in a pregdanode systen
2 AC, (alignment checkilag bit activates if a word or double worcaddressed on a n-word or non-double
word boundary.
2 VIF is a copy of the interrupt flag bit available t@ tRentium —(virtual interrupt).
2= VIP (virtual) provides information about a virtual mode interrémt (interrupt pendin¢ Pentium. —used in
multitasking environments to provide virtual intgot flags.
2 |D (identification)flag indicates that the Pentium microprocessorpsughe CPUID instructior—CPUID
instruction provides the system with informatioroabthe Pentium microproces.
Registers types
1. Program visible.registers are used during prograrng and ae specified by the instructiol
2. Program invisible.rot addressable directly during applications progranc.
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Interaction between the CPU, memory and I/O Device






