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Arquitetura de Computadores Aula 10 _ Microprocessadores

Prof. Fernando Osério

Conteudos Abordados:

1. Microprocessador 6502

2. Microprocessador Intel 8080, 8085

3. Microprocessador Zilog Z80

4. Familia Motorola 68000

5. Microprocessador Intel 8086

6. Familia de Microprocessadores Intel 80x86:

8086, 286, 386, 486, 486DX, 586 (Pentium)
MMX, Celeron, Centrino, ...
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Arquitetura de Computadores 1 . Microprocessador 6502

Prof. Fernando Osério

Arquitetura 6502

Microprocessador de 8 bits dados e 16 bits de enderego

Registers

The 6502 only has 6 registers. Five are 8 bits wide, one is 16 bits wide.
Processor Status Register

‘ A | Accumulator
\ X | Index Register X [N[V][-[B][DJI[Z]C]
‘ Y | Index Register Y N - Negative Flag
V - Overflow Flag
e | ek | Program Counter B - Break Command
‘ S | Stack Pointer D - Deci rm' Mode
I - Int. Disable
\ P | Processor Status (Flags) Z - Zero Flag
C- Carry Flag
Accumulator 3 bits A

* Refs:
Leventhal, Lance A. (1986). 6502 Assembly Language Programming 2nd Edition. Osborne/McGraw-Hill.
Leventhal, Lance A. (1982). 6502 Assembly Language Subroutines. Osborne/McGraw-Hill. ISBN 0931988594.
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= 2 Lo 2. Microprocessador Intel 8080

Prof. Fernando Osério

Arquitetura Intel 8080
m T

Microprocessador: [1974]
8/16 bits dados

5 16 bits de enderego

Out. 2009
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Arquitetura Intel 8080
8080
[accumuLaTor]  FLacs | 8085
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Microprocessador: [1974]
8/16 bits dados
& 8080/8085 Internal Registers 16 bits de endereco
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= 2 Lo 2. Microprocessador Intel 8080 / 8085

Prof. Fernando Osério
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Arquitetura Intel 8080 / 8085

7 07 0
oF | [a]z]ofeda]r]1]ev]
7 07 0
Bc | | |
7 07 0
DE | | |
7 07 0
HL | | |
15 g7 0
SP| |
15 57 0
PE| i |

Microprocessador de 8/16 bits dados e 16 bits de enderego
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B 12 lores 2. Microprocessador Intel 8080 / 8085
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8

Out. 2009

Arquitetura Intel 8080 / 8085

“From a software point of view there is only a small difference
between the 8080 and 8085. In fact the main difference is that
the 8085 has 2 extra instructions to deal with its serial input and
serial output pins and interrupt system.

Apart from that the 8085 uses less cycles to complete
its instructions, making it faster than the 8080.

The hardware differences between the two processors
are more spectacular. You'd better use a 8085 if you plan
to use either of the 2 processors because it is much easier
to interface with.”

http://www.sbprojects.com/sbasm/8080.htm

Microprocessador de 8/16 bits dados e 16 bits de endereco
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3. Microprocessador Z80

Program Status Words

Primary Accumulators

Secondary Accumulators/Data Counters|

Secondary Accumulators/Data Counters|

Secondary Accumulators/Data Counters|

Stack Pointer

Program Counter

Index Register X

Index Register Y

Out. 2009

0O Z80 foi desenvolvido para ser um
substituto do 8080 com algumas

Microprocessador: [1976]
8/16 bits dados
16 bits de endereco
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Interrupt Vector
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Vantagens...
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Arquitetura Zilog Z80
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Arquitetura de Computadores 3. Microprocessador Z80

Prof. Fernando Osério

Arquitetura Zilog Z80

Main Registers Set Alternative Registers Set

Accumulator Flags Accumulator Flags
A F A F General
Purpose

Registers
Interrupt Vector Memory Refresh
1 R
Special Purpose

Registers

1

Out. 2009
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Arquitetura Zilog Z80

Main Register Set Alternate Register Set
A A

Accumulator Flags Accumulator Flags

A F Al F!

8 c B 8’ General

D E D' E' Purpose

H L H L Registers
Interrupt Vector Memory Refresh

1 R
Index Register X Special
Index Register 1Y
Stack Pointer SP
Program Counter PC
8080/ 8085
X
Z80 CPU Register Configuration 780
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Arquitetura de Computadores 3. Microprocessador Z80

Prof. Fernando Osério

Arquitetura Zilog Z80

The 8080 compatible registers:

AF - 8-bit accumulator (A) and flag bits (F)
Flags: Carry, Zero, Minus, Parity/overflow, Half-carry (used for BCD),
and an Add/Subtract flag (usually called N) also for BCD

BC - 16-bit data/address register or two 8-bit registers

DE - 16-bit data/address register or two 8-bit registers

HL - 16-bit accumulator/address register or two 8-bit registers
SP - stack pointer, 16 bits

PC - program counter, 16 bits

Registers introduced with the Z80:

IX - 16-bit index or base register for 8-bit immediate offsets

IY - 16-bit index or base register for 8-bit immediate offsets

I - interrupt vector base register, 8 bits

R - DRAM refresh counter, 8 bits (MSB does not count)

AF' - alternate (or shadow) accumulator and flags (toggled in and out with EX AFAF")
BC',DE', and HL' - alternate (or shadow) registers (foggled in and out with EXX)

& Four bits of interrupt status and interrupt mode status

Out. 2009
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Arquitetura de Computadores 3 . Microp rocess ad or Z80
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Arquitetura Zilog Z80

Interrupt Page Address Register (I)

The Z830 CPU can be operated 1n a mode where an indirect call to any
memory location can be achieved in rasponse to an interrupt. The T
register is used for this purpose and stores the high order eight bits of the
mdirect address while the intermpting device provides the lower eighs bits
of the address This feature allows intarmupt routines to be dynanucally
located anywhere in memory with minimal access tume to the routine

Memory Refresh Register (R)

The Z3( CPU contains a memory refresh counter. enabling dynamic
memories to be used with the same case as static memeories. Seven bits of
this 8-bit register are automatically incremensed after each mstruction
fetch. The eighth bit remains as programmed. resulting froman LD ROA
mstmiction The data in the refresh connter 15 sent ont an the lower partion
of the address bus along with a refresh conirel signal while the CPU is
decading and exernting the fetched instmiction This made of refresh 1s
wansparaet 1o the programmer and does not slow the CPU operation. The
programmer can load the R register for testing purposes. but this regastsr
15 normally not ased by the programmer. During refresh. the contents of

the I register ar= placad on the upper sight bits of the address bus.
14

Out. 2009




USP - SSC-510 - Informética T1 /2009-2
Bt taclores 4. Microprocessador Motorola 68000
Familia Motorola 68000
Mhicroprocessors and coprocessors in the M&8000 family, including: [1979]

MCB8000 — 16-132-Bit Microprocessor
MCB8ECC00 — 16-/32-Bit Embedded Contraller
MCB8HC000 — Low Power 16-/32-Bit Microprocessor
MCB8008 — 16-Bit Microprocessor with 8-Bit Data Bus
MC68010 — 16-/32-Eit Virtual Memory Microprocessor
MCG8020 — 32-Bit Virtual Memory Microprocessor
MCB8EC020 —  32-Bit Embsdded Centroller
MCB8030 — Second-Generation 32-Bit Enhanced Microprocessor
MCB8ECO30 —  32-Bit Embedded Ccntroller
MCB8040 —  Third-Generation 32-Bit Microprocessor
MCB8LC040 — Third-Generation 32-Bit Microprocessor
MCB8EC040 —  32-Bit Embedded Ccntroller
MCB8330 — Integrated CPU32 Processor
MCB8340 — Integrated Processor with DMA
MCB68851 — Paced Memory Management Unit
MCG8881 — Floating-Point Coprocessor

15 MCB8882 — Enhancec Floating-Point Coprocessor

USP - SSC-510 - Informatica T1 /2009-2
B 12 l0res 4. Microprocessador Motorola 68000

Prof. Fernando Osério

16 General-Purpose 32-Bit Registers (D7 — DO, A7 — AQ)

Arqultetura 32-Bit Program Counter (PC)
8-Bit Condition Code Register (CCR)
Motorola 68000 © )
oo
D1
10
X N _zZ v c D3 | DATA
D4 REGISTERS
D5
Condition Code Register 0§
0T
Ell 16 ) —
Al
M
AZ | 4DDRESS
A3 RECISTERS
Ad
A5
L
Ell 15 1 ;
| [ | s $hick
. S s POINTER
PHOGRAM
| | PC COUNTER
hB__ 7 3 CONDITICN
16 : pm— e N
RFGISTFR

M68000 Family User Programming Model -~~~

Out. 2009
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= 2 Lo 4. Microprocessador Motorola 68000

Prof. Fernando Osério

Arquitetura
USER BYTE
SYSTEMBYTE {CONDITION CODE REGISTER)
|

Motorola 68000

f 17 1
B 14 13 12 1 AW 9 8 7 [ 5 4 3 2 1 0

[(nfnlswlofe[n]u]of o] o x]u]z]v]c]

[E—
TRACE INTERRUPT CARRY
ENABLE PRICRITY MASK OVERELOW
SUPERVISCRIUSER STATE ——— R0
NEGATIVE
MASTER/NTERRUPT STATE EXTEND
T | T | TRAGEMODE s | ™ [ acTvesTack
0 | o0 [noTRace 0o | x [ue
1 0 | TRACE ON ANY INSTRUCTION 1 NG
0 1 | TRAGE ON CHANGE OF FLOW 1 1| wsp
1 1 | unpeFineD

Status Register
17
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M68000 Family User Programming Model
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B 12 l0res 4. Microprocessador Motorola 68000

Prof. Fernando Osério

Arquitetura
Motorola 68000

The M68000 family programming model consists of two register groups:
User and Supervisor.

User programs executing in the user mode only use the registers in the user group.
System software executing in the supervisor mode can access all registers and
uses the control registers in the supervisor group to perform supervisor functions.

System programers use the supervisor programming model to implement sensitive
operating system functions—e.g., I/O control and memory management unit (MMU)
subsystems. There are registers accessible only in the supervisor programming mode.
They can only be accessed via privileged instructions.

18
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SUPERVISOR PROGRAMMING MODEL
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= 2 Lo 4. Microprocessador Motorola 68000

Prof. Fernando Osério

Arquitetura
Motorola 68000

ISUPERVISOR PROGRAMMING MODEL Devices
AC1,AC0 = Access Control Registers 53000
ACUSR = Access Control Unit Status Register
CAAR = Cache Address Register 68008
CACR = Cache Control Register 58HC000
pros cAci0 - pumscmscmoneees || sacoon 68020
DTT1,DTTO = Data Transparent Translation Registers | Registers | G8EC000 | 68010 | 68EC020 | CPU32 | 68030 GBECO30 | 68040 | GBECO40 | 68LCO40
IACR1, IACRO = Instruction Access Control Registers  Taer—p 3
ITT1,ITTO = Instruction Transparent ACUSH ¥
Translation Registers
MSP = Master Stack Pointer Register CAAR X X ¥
SFC = Source Function Code Register TACH m ¥ ¥ ¥ m r
SR = Status Register
SSP/ISP = Supervisor and Interrupt Stack Pointer | DACR1, x
TT1,TTO = Transparent Translation Registers DACRO
VBR = Vector Base Reg\s.ler DFC X X X X ¥ X X X
oL Devies | I5ey ) X i
Registers | 68851 | 68030 | 68040 | 68LC040
c X ACRI, N
CAL X ACRD
CRP X x TT1,1TT0 X X
DRP x
SCSR = M3P X X ¥ X X X
PMMUSR, SFC X X X x ] X X X
MMUSR x * x x -
oo X SR X X X X X E X x «
SRP X X X X SSP/ISP X X X X X !- x x X
LCRP x * x * TT1, TT0 x
X X
VAL X VDR x x x x o ® * x

USP - SSC-510 - Informatica T1 /2009-2
B 12 l0res 4. Microprocessador Motorola 68000

Prof. Fernando Osério

Arquitetura
8 Floating-Foint Cata Registers (FP7 — FPO)
MOtOFOla 68K 16-Bit Floating-Pcint Cenircl Register (FPCR)
FPU 32-Bit Floating-Pcint Status Register (FPSR}
32-Bit Floating-Point Instruction Address Register (FPIAR]
73 63 0

31 15 7 o

:_ Tttt ‘ EXCEFTION | WMODE | - zlbc’::.rlglz-wwr

77777777777777 ENABLE GONTROL REGISTER

3t 23 15 7 [

| CONDITION QUOTIENT | EXCEPTION | ACCRUED | FPeR ;#ﬁ?;‘;j‘”’"‘“
CODE STATUS. EXCEPTION REGISTER

FLOATING-POINT
INSTRUCTION
ADDRESS
REGISTER

FPD
Pl
FPZ
FP3 FLOATING-FQINT
o DATA REGISTERS
Fes
FRE
FPT

| | FRIAR

20
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M68000 Family Floating-Point Unit User Frogramming Model
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= 2 Lo 4. Microprocessador Motorola 68000
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. EXCEPTI(TN ENABLE MODE C‘O INTROL
Arquitetura ! ! !

5 4 3 2 1 0

B 14 13 12 1 10 9 8 7 [
| BSUN |SNAN |GPERR| OVFLl LINFLl 0z |\NB<Z| |NE><1| PREC | RND | ]

Motorola 68K
'ROUNDING MODE
ROUNDING PRECISION
—— INEXACT DECIMAL INPUT
FPU ——————————————————— INEXACT OPERATION

DIVIDE BY ZERO

UNDERFLOW

OVERFLOW

(OPERAND ERRCR

SIGNALING NOT-ANUMBER
BRANCH!SET ON UNORDERED

FPO
P
FP2
Fe2 FLOATING-POINT
FP4 DATA REGISTERS
FP5
FPE
FP7

n 15 7 1]
—————————————— FLOATING-POINT
i
EXCEPTION MODE

[ FRCR COMTROL
‘_ _____________ ENABLE CONTROL REGISTER
El 23 15 7 [
‘ CONDITICN QUOTIENT | EXCEFTION | ACCRUED | J—— ;#g?EgG—FDINT

CODE STATUS EXCEPTION

REGISTER

FLOATING-POINT
INSTRUCTION

‘ | FRIAR ADDRESS

REGISTER
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M68000 Family Floating-Point Unit User Programming Model
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D o 4. Microprocessador Motorola 68000

Arquiteturas do 4004 ao 68000

Intel 4004

It didn't pr
invent;

Form Design Manufacture
1B-pin DIF Intel Intel i bel 7 nane
Internal clock External clock L1 cache Transistor count
0.74MHz 0.74MHz none
22 .
Web: http://www.redhill.net.au/c/c-1.html
Out. 2009
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o 4. Microprocessador Motorola 68000

Arquiteturas do 4004 ao 68000

http://en.wikipedia.org/wiki/MOS Technology 6502
MOS Technologies 6502

The MOS Technology 6502 is an 8-bit microprocessor that was designed by Chuck Peddle and
Bill Mensch for MOS Technology in 1975. When it was introduced, it was the least expensive
full-featured microprocessor on the market by a cor

the price of competing designs from larger companies such as Motorola and Intel. The 6502 is an
8-bit processor with a 16-bit address bus.

The 6502 designed primarily by the same engineering team that had designed the Motorola
6800. After resigni n Motorola en masse, the team went looking for another company that
would be interested in hosting a design team, and found MOS Technology, then a small
chipmaking company v main product was a single-chip implementation of the popular Pong
video game.

Bus: 16 bits (64Kb addressable memory
Manufacturer: MOS Tech — Year: 1975 A MOS 6502 processor in a DIP-40 plastic package

formatica T1/2009-2

o 4. Microprocessador Motorola 68000

Intel 8080
Microprocessador de 8/16 bits dados e 16 bits de endereco

entium

http://www.redhill.net.au/c/c-1.html
http://en.wikipedia.org/wiki/Intel 8080

Clock: 2Mz / 3Mhz The processor had seven 8-bit registers, (A, B, C, D, E, H, and L)
Pins: 40-pin DIP Register A: 8-bit accumulator, 16-bit register in pairs (BC, DE, HL)
Data Bus: 8 bits The address bus had its own 16 pins, and the data bus had 8 pins
Address Bus: 16 bits (64KDb addressable memory)

Manufacturer: Intel - Year: 1974

12
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4. Microprocessador Motorola 68000

Zilog Z-80

or of all time. %

Design Manufacture

External clock L1 cache Transistor count

noneE h ut
Out. 2009
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o 4. Microprocessador Motorola 68000

a 68000 Family

Version Introduction Transistor Count

the

26
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I putadores 5. Microprocessador Intel 8086
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Arquiteturas do Intel 8086 / 8088

Microprocessador: [1978]
16 bits dados

20 bits de endereco
4,77 MHz

Y
il

27

Out. 2009

USP - SSC-510 - Informatica T1/2009-2
R it dores 5. Microprocessador Intel 8086

Prof. Fernando Osério

Arquiteturas do Intel 8086 / 8088

Microprocessador: [1978]
- 8/16 bits dados
T 20 bits de enderego

4,77 MHz

8086 - primeiro microprocessador
- Arquitetura de 16 bits de 16 bits da Intel

e Comunicagdo com a memoria em 16 bits (8086)
e Capacidade maxima de memoria de 1 MByte
e Registradores: 14 regs.

4 regs. dado, 4 regs. endereco,

4 regs. segmento, reg. ponteiro do programa, reg. flags
e Endereco fisico = segmento * 16 + deslocamento (!)
e Instrucdes basicas: 85
e Co-processador: 8087 (67 instrugdes basicas)
e Sem cache, sem memoria virtual

2= - 8088: Mesma arquitetura, barramento externo de 8 bits

Out. 2009
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I putadores 5. Microprocessador Intel 8086

Prof. Fernando Osério

Arquiteturas MEMORY INTERFACE

C-BUS
Intel 8086 / 8088 {l
. x
AH, AL: 8 bits
. = i INSTRUCTION
AX: AH + AL =16 bits oous ettt
QUEUE
CS: Code Segment = 16 bits Ez
IP : Instruction Pointer = 16 bits BuS
INTERFI_T[EFE[ :z |
Program Counter: CS + IP . EXECuTIoN UNIT.
16 bits / 16 bits => 20 bits @ ABUS
cs
‘ 16-bit Segnment Base Address ‘ 0000 ‘ @
| AH AL
+ BH_| Bl ARG
P TH TL
‘ - ‘ EXECUTION | DH DL !
16-bit Offset Address UNIT 1
SP 1
BP !
S !
1] L_FLAcs  Je—
20-bit Physical Address
29 ‘ ‘
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R i puta dores 5. Microprocessador Intel 8086
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Functional Diagram

.
Arquiteturas
EXECUTION UNIT BUS INTERFACE UNIT
Intel 8086 / 8088 REGISTER FILE RELOCATION
80C36 (DIP) DATA POINTER SEGMENT REGISTERS
TOP VIEW ARID
INDEX REGS INSTRUCTION POINTER|
MAX  (MIN) (8 WORDS) (5 WORDS)
GHD [¥] Vee
ADM AD15
AD13 ] A16IST
AL [37] atiisa BHEIST
AD1 E ATBISS 16-BIT ALU i A19/S6
D10 [35] atoise FLAGS A1B/S3
ADS (7] sAEss7 @ AD15-ADD
iy BUS INTERFACE UNIT
ANA E MUY 5 —
An7 E "D INTA, RD, WR

Aus [77] RusTr O] 1 DT/R DEN, ALE, WD
ADS |[30] RGGTT THITAT TS
AD4 % mK ™R
= iy 6-BYTE
A3 52 MTo) INSTRUCTION
AD2 7 &1 TRy, QUEUE
And |7 & NFH]
—— =
ADO |75 0s0 (ALE) TEST
N 4 us1 TINTA} INTR ——] [— [OTR
TR [25] TEST MMl
ek nEADY ROVGTT, T <1‘> CONTROL AND TIMING z_ 7 Qs0,as1
RESET

T

CLK RESET READY MN/MX GMD
Vee
out. 2009
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B 2 dores 5. Microprocessador Intel 8086

Prof. Fernando Osério

Arquiteturas Intel 8086 / 8088

MEMORY
INTERFACE

[

-
} BIU C-BUS l

I

| €

! 5

| q

{ 3

INSTRUCTION

B-BUS

3|

CONTROL
SYSTEM

|
|
| EU S
1
1
I

AH L

BH L

CH L ARITHMETIC
| oH oL LOGIC UNIT
1 sp

8P i

S 1

v
b OPERANDS

FLAGS

31
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8086 internal block diagram. (/ntel Corp.)
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R i puta dores 5. Microprocessador Intel 8086
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(HES========= s
Arquiteturas Intel 8086 / 8088

AX - Accumulator IP - Instruction Pointer

BX - Base Register CS - Code Segment Register £ A, FFFFFH

CX - Count Register DS - Data Segment Register }

DX - Data Register SS - Stack Segment Register FAK_RIT CODE SEGMENT
ES - Extra Segment Register V

SP - Stack Pointer XXIXOH

I
T

BP - Base Pointer
SI - Source Index Register

I STACK SEGMENT
+ CFIFSET

DI - Destination Register }
-] "
SEGMENT
TYPE OF DEFAULT | ALTERNATE REGISTER FILE
MEMORY SEGMENT SEGMENT Ts DATA SEGMENT
REFERENCE BASE BASE OFFSET —=
Instruction Fetch cs None P
s |—1 = 3
Stack Operation 35 MNone SP Es
ﬁgﬂ:’;{“‘"’p‘ bs CS.ES. S8 ,Edﬂjf:;’: } EXTRA SEGMENT
String Source DS CS,ES, 35 |31
A
String Destination ES None DI T T 00030H
BP Usad As Base S5 CS, DS, ES | Effective
32 Register Address

out. 2009 €0Ca5 MEMORY CRGANIZATION
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I putadores 5. Microprocessador Intel 8086
Prof. Fernando Osério

Arquiteturas Intel 8086 / 8088

AX - Accumulator SP - Stack Pointer IP - Instruction Pointer '

BX - Base Register BP - Base Pointer CS - Code Segment Reglster
CX - Count Register SI - Source Index Register DS - Data Segment Register
DX - Data Register DI - Destination Register SS - Stack Segment Register

ES - Extra Segment Register
FLAGs:

Bit0 - CF Carry Flag - Set by carry out of msb
Bit2 - PF Parity Flag - Set if result has even parity
Bit4 - AF Auxiliary Flag - for BCD arithmetic
Bit6 - ZF Zero Flag - Set if result is zero

Bit7 - SF Sign Flag = msb of result

Bit8 - TF Single Step Trap Flag

Bit9 - IF Interrupt Enable Flag

Bit 10 - DF String Instruction Direction Flag

Bit 11 - OF Overflow Flag

Bits 1, 3, 5, 12-15 are undefined.
33
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Arquitetura de C tad i
B o< 5. Microprocessador Intel 8086

34

Out. 2009
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I putadores 5. Microprocessador Intel 8086
Prof. Fernando Osério

Intel 8086 and 8088

85
Out. 2009
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Arquitetura de Computad i
B o< 6. Microprocessadores x86

Familia Intel 8086: x86

80186, 80286, 386, 486, 486SX/DX, Pentium (MMX, II, III, Pro, Xeon, P4)
Intel Celeron, Intel Centrino, ...

Do 8086 ao DX4
Chip ALU reg dado End. Cache Caracteristicas
8088(6) 16 16 8 20 |- micro de 16 bits
(16)
80186 16 16 16 20 |- 8086 & circuitos de apoio
80286 16 16 16 24 |- meméria virtual segmentada
2 modo protegido
386SX 32 32 16 32 |- 80386 simplificado
80386 32 32 32 32| MMU, 32 bits e modo virtual
486SX 32 32 32 32 |8K 80486 sem FPU
80486 32 32 32 32 |8K 80386 com FPU
486DX2 32 32 32 32 (8K 486 com frequéncia interna de
clock dupla
DX4 32 32 32 32 |8Kinstr. 486 com frequéncia interna de

8K dado [clock tripla
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Familia Intel 8086: x86

Do Pentium ao Pentium Il

Chip ALU reg dado End. Cache Caracteristicas
Pentium 32 32 64 32 |8Kinstr. 2 pipelines inteiros, FPU de 64 bits,
8K dade loégica de previsdc de desvios
Pentium Pro 32 32 64 36 |8Kinstr. Pentium, mais renomeagéo de
8K dado registradores e execugdo fora de
256Knivel2 |sequéncia
Pentium MMX 32 32 64 32 [16K instr. Pentium, com instrugbes extras para
16K dado paralelismo (SIMD)
Pentium I 32 32 64 36 |16Kinstr. Pentium Pro com MMX
16K dado
512Knivel2
Pentium I 32 32 64 36 |16Kinstr. Pentium Il sem cache de nivel 2
Celeron 16K dado
OK nivel 2
Pentium I iz 32 64 36 |16Kinstr. Pentium Il com cache na mesma
Celeron A 16K dado frequéncia da CPU
128Knivel2
Pentium I 32 32 64 36 |16Kinstr. Pentium Il com 512K/MMI2ZM de
Xeon 16K dado cache na mesma frequéncia da CPU
cache niv.2
37
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Familia Intel 8086: x86

Do Pentium lll ao Pentium 4

Chip ALU reg dado end. Cache Caracteristicas

Pentium Il | 32 32 64 36 [16K instr. Pentium Il com instrugbes
16K dado extras para paralelismo de
cache niv.2 ponto flutuante

Pentium4 | 32 32 64 36 |12Kinstr. Pentium Il com instrugdes
8K dado extras para paralelismo
cache niv.2

Pentium4 32 32 64 36 (12K instr Pentium 4 com unidades de

HT 16K dado execucdo duplicadas
cache niv.2

Pentium e Pentium MMX - P5
Pentium Pro a Pentium 4 - P&

38
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Familia Intel 8086: x86 Caracteristicas tecnologicas
Processador Cache tipo nivel 2 frequéncia |mult. |Tensd@o |Transistor
8088(6) - - - - 1x 5V 29.000
80286 - - - - 1x 5V 134.000
80386 - - - - 1x 5V 275.000
4865X 8K WT - - 1x 5V 1.185.000
486DX 8K WT - - 1x 5V 1.200.000
4860DX2 8K WT - - 2x 5V 1.100.000
DX4 16K WT - - 2-3x 33V 1.600.000
Pentium 80/66 | 2x8K WB - - 1x 5V 3.100.000
Pentium 75/200 |2x8K WB - - 1,53x 33V 3.300.000
Pentium Pro 2x8K WB 256K 1 2-3x 33V 5.500.000
Pentium MMX_ [2x16K WB - - 1,5-3x |1,8-2.8 V |4.100.000
Pentium 11 216K WB 512K 172 3,5-5x 1,8-2,8V |7.500.000
Celeren 216K WB 0K - 3.5-5x |1,8-2,8 v |7.500.000
Celeron A 216K WB 128K 1 3.5-5x |1,8-2,8 v |7.500.000
Xeeoh 216K WB 512K-2M 1 3.5-5x |1,8-2,8 v |7.500.000
Pentium 111 216K WB 512K 172 3,5-5x |1,8-2,8 v |9.500.000
Pentium 4 8K WB 256K 1 3.0-4x [1,3-1,7 V |42.000.000
Pentium 4 HT 16K WB ™ 1 4-6x 1,317V [125M
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6. Microprocessadores x86

40
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Computadores Pessoais tipo PC

Tipos PC XT PCAT PCAT PCAT Pentium Pentium
386 486 P5 P6
microprocessador 8088 80286 80386 80486 Pentium, Pentium
MMX Pro, 11,111, 4

FPU 8087 80287 80387 interna interna Interna
barramento de

dados 8 bits 16 bits 32 bits 32 bits 64 bits 64 bits
barramento de

enderecos 20 bits 24 bits 30 bits 30 bits 30 bits 33 bits

computadores pessoais do tipo PC ou IBM-PC:
» atualmente chamados computadores de mesa
» também com microprocessadores de outras familias
» existem computadores pessoais ndo compativeis com IBM-FC

* Ref.: Weber, Raul — Inf112

Livro: Arquitetura de Computadores Pessoais. Bookman

, 2008.
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