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Conteudos Abordados:

1. Arquitetura de Von Neumann: CPU - ULA, UC, E/S, Memoria

2. Arquiteturas Didaticas
2.1 Neander
Descricao, Arquitetura, Funcionalidades
Simulacio e Exemplos
2.2 Ahmes, Ramses e Cesar ...

3. Arquitetura de Microprocessadores Comerciais
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Maquina de von Neumann / IAS Computer
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Arquitetura de Computadores ! Arithmetic-logic unit (ALU) "
Prof. Fernando Osério : |
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IAS Computer: - Structure i Arithmetic-logic - t
| circuits ' Aipw
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Componentes: | :
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ULA - Unidade Logico Aritmética 2 | l |
AC -Acumulador : s '
MQ - Registrador Multiplicador-Quociente | :
MBR - Registrador de Meméria (Buffer) L B A O
UC - Unidade de Controle Instructions
IBR - Registrador de Instrucio (Buffer) and data

(Leitura 40 bits: 2 instrucdes por vez)
IR - Registrador de Instru¢gdo ————-—-—-—-—-F - —-—-—-—-—-—-—-—-—-—~—
(em execucio)
PC - Contador de Programa
MAR - Registrador de Endereco de
Meméria

M - Memdria
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C(EEETTS -
Unidade de Controle - UC

Elementos importantes:

PC - Program Counter
AC - Accumulator
[+1] IR - Instruction Register

Address Bus: 7 bits
DataBus : m bits

Flags da ULA (S - Status)
Z - Zero C - Carry
N - Negative V - Overflow

Memoria: RAM / ROM
System/User Program, Data,
Stack (Pilha), I/O, Interrupts

[ st | s 2
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Unidade de Controle - UC

WProc - Elementos

PC - Program Counter

AC - Accumulator
1] IR - Instruction Register
SP - Stack Pointer
Ix - Index Register
m N\ Hutlers BR - Base Registers

Address Bus: n bits
DataBus : m bits

Flags da ULA (S - Status)
Z - Zero C - Carry

N - Negative V - Overflow
P - Parity I - Interrupt
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Neander - Computador Hipotético [Weber 2001*]
Arquitetura: caracteristicas gerais

e Largura de dados e enderecos de 8 bits (bus)

e Dados representados em complemento de 2

e Acumulador de 8 bits (AC - Accumulator)

e Apontador de programa de 8 bits (PC - Program Counter)
e Registrador de Instrucdes de 8 bits (IR - Instruction Reg.)

e Registrador de estado (flags) com 2 cédigos de condigéo:
Negativo (N) e Zero (2)
e Enderecamento de memoaria total de 256 bytes
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Neander V==

Neander => Simulador WNeander
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NOP 00 ADD 48 end JMP 128 end

STA 18 end OR 64 end JHN 144 end

LDA 22 end AND 80 end JZ 160 end
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Neander - Computador Hipotético [Weber 2001*]

sel

read
MEM
write
cargaPC cargaRDM
. RDM
incrementaPC cargaREM

cargaAC E(:I

cargaRI

selUAL

Unidade de Controle

WD s

¢
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Neander => Simulador WNeander

P|End. |Dado |Mnemi:
a
1| 1
3 3
4 4
5| 5|
& €
7] 7|
8 8
8| 3
10 | nop 10
11| | NOE 11! |
12 | NOE NOP 00 ADD 48 end JMP 128 end 1z, of
13 | wor STA 16 end OR 64 end JN 144 end I —
I S R LDA 32 end AND 80 end JZ 160 end | —
A NOT 36 HLT 240 1
[ 5] A1 BOR i Simuladores Didaticos 16 Ojg|
10 BP: [ ol ftp://ftp.inf.ufrgs.br/pub/inf107 peer i
ftp://ftp.inf.ufrgs.br/pub/inf108
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Evoluc¢ao do Neander... Ahmes, Ramses, Cesar

HE EE 566

Execugio:
Acessos:

1€ i3 |

BP-[25 oF IE__

Juho 2002

1
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Evoluc¢ao do Neander... Ahmes, Ramses, Cesar

Programa

L = (5
e o e

rE J0: e -d0:
Acessos: -| RI: II]
Instr.: -| Mnem: INI]P

[00 or| B S

Ok,

e —
13 nce B - —Moda 141
a2 i NOP O JMP 128 end | MO i
| STR 16 rend | JN 14 end 3 |
ol v Yl R 22 rend | vz e0 end |y 0l Ol
BP- 2—‘55 [0} l—m ADD 48 rend JC 176 end | 5 ldw n3 128} '_D

OR B4 rend | JSR 192 end

AND 80 rend | NEG 208 ; [ Regishador—
NOT 36 ¢ SHR 224 ¢ bh 2x Ramses ‘w2
SUB 112 rend | HLT 240 1B 37 Ao otV

I
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Evoluc¢ao do Neander... Ahmes, Ramses, Cesar

Cesar 16
1 o HOP 1 o
z  o| wop 10z6 0
3 o| nop 1027 a
4 of wop 1028 0
s o| Wop e 1023 o
& 0 NoR AL =l 1030 o
7 o| wop ! - | 1081 2
s o| wop ---_-- 1032 o
3| of wom S ee——— e 1033 o
10 0| WO Acessos - e _J 1034 a
T &) e Instr.c ‘ mil 1035 0
1z o| WoP - | oo .
13| o] Wop 2 10 a
14| o] NoP R: [0 snan i
R [ v Mnem: [NOP 1033 ol
BP: [65535 o:g = mozap i

A cesar16 o

Outubio 2005
Autores: Raul Femando Weber
Toisy Siva Weber
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MosTech 6502 - Adotado no Apple I1

3. Arquitetura de Microprocessador Comercial

Microprocessador de 8 bits dados e 16 bits de enderego

e s
-

8] o, (0UT)
| 20U MOS TECHNOLOGY, INC.
v Valley Forge Corporate Center
5] 57] & (1N 950 Rittenhouse Road
o Norrstown, Pa. 19401

NC. MCS650X INSTRUCTION
AW SET SUMMARY
| Do (6501 Thru 6506)

PROCESSOR PROGRAMMING MODEL

A0

A1

Az 03

A3 D4

“ 05 E—t eien
A5 | 06 :
a5 | 07

A7 A5

A5 A4

LI | Atz

A0 22| ai2

6502 Pin configuration (40-PnDIP} &7
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MosTech 6502 - Adotado no Apple 11

3. Arquitetura de Microprocessador Comercial

Microprocessador de 8 bits dados e 16 bits de endereco
Registers

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

Processor Status Register

[(¥[v[-[B[D[1]Z[C]

[ A | Accumulator

[ X | Index Register X N - Negative Flag
V - Overflow Fl ag

| Y | Index Register ¥ B - Break Command
D - Deci mal Mbde

pcH | PCL | Program Couanter I - Int. Disable
< Poi Z - Zero Flag
[ S | Stack Pointer C- Carry Flag
[ P | Processor Status (Flags)
Accumulator 8 bits A
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MosTech 6502 - Adotado no Apple 11

. 6502 Simulator - [Ex1-AddB.655] aa
File Edit View Simulator Window Help =i

Fmam @

T T IRG NI RST

; Program to add twe 8 bit numbers
5 The nunbers being added are 4 and 6
; AddB8A1.655

CLK: @ [czem)
nOzOvOcO

-O0RG $6200 ; Store machine code starting here P=f20 10e0O
(53 LpA #$en ; Store first number (4) in
STA nol 3 byte labelled not
LbA #3866 ; Store second number (6) in
STA no2 5 byte labelled no2 Stat: DK
cLe 02 uP Memory %] | 6502 pP Stack
Lba not 61F8 99 06 60 60 08 69 00 08 > < = 7
ADC no2 6200 A9 04 BD 16 D2 A9 06 8D SBIEOEC
STA res 6208 17 02 18 AD 16 02 6D 17 >4,1-1m<
8218 92 8D 18 62 00 00 80 60 > H[, <
BRK ; 46213 00 00 00 60 0O B8 69 60 > <
8220 08 80 00 00 00 00 80 BO > <
6223 00 66 80 B0 B8 BA B0 B0 > <
nol .bB $e08 8230 08 80 00 00 00 00 60 6O > <
6233 00 66 60 B0 68 B8 A0 B0 > <
no2 .bB $08 8240 08 80 00 00 00 00 80 8O > <
: 6248 00 00 00 0O OO OB 00 60 > <
res: .bB $08 ; 1|8258 08 68 B0 60 08 86 60 68 > <
6258 00 B0 60 6O OB BA A0 A0 > <
6260 99 69 60 60 00 09 90 00 > <
6268 00 0O 00 6D DD BA A0 A0 > <
6270 99 09 60 60 09 B9 80 0O > <
6278 00 0O 80 6O OO BH A0 A0 > <
6280 90 60 60 80 09 09 00 00 > <
6288 00 00 00 60 DD DO 00 00 > <
6290 99 69 60 60 09 09 99 0O > <
6298 00 00 00 6O DD DO 00 00 > <
62A0 00 66 60 80 08 B8 00 B0 > < = |
16 Ready | Ln 25, Col 1
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