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Neander - Instrucao Multiplicacao
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Neander - Instrucao Multiplicacao
Unidade Logica e Aritmética

B Alteracao no numero de bits de saida da ULA para 16

Eentity ULA i=

port |
a,b
zel
Zero
negativo
=aida

):
end ULL;

in =td logic wector (7 downto 0):
in =2td logic wector (2 downto 0):

out std logic:
out std logic:

out std logic wector

B Criacao do sinal saida_mult

signal
signal
signal
signal
signal
signal
signal

————————— inicio da declaracac do=s sinais

Zaida somador
Zaida subtrator
Zaida mult
Zaida not

Zaida or
Zaida_and

Zaida aux

std logic_wector
std logic_wector
std logic_wector
std logic_wector
std logic_wector
std logic_wector
std logic_wector

(7 downto 0)r —-
(7 downto 0)r —-
(15 downto 0)r—-
(7 downto 0)r —-
(7 downto 0)r —-
(7 downto 0)r —-
(15 downto 0)r—-

(15 downto 0)-—-

bit=s de entrada
bits de =elecao
bit wverificacao
bit wverificacao

da
de
se
se

UL
funcano
Zero
negativo

bitse de =aidas da ULRA

saida do

somador
subtrator
multiplicador
inversor A
logica or

logica
da ULA

and
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Neander — Instrucao Multiplicacao
Unidade Logica e Aritmeética

|

B Adicao da operacao de multiplicacao e concatenacao

com 8 bits em zero, quando a operacao nao for
multiplicacao

begin
= Ioma isom_sub port map | —— realiza a soma
a =» a,
b => b,
5 =» saida somador
)i
saida not <= not a; —— realiza a logica de inversao
saida or <= a or b; —— realiza a logica or
saida and <= a and b; —— realiza a logica and
saida subtrator <= a-b; —— realiza a operacac de subtracao
saida mult <= a * b; —— realiza a operacac de multiplicacao
with sel select —-— Operacio —— Fungio
saida aux <= "00000000"™ & saida somador when "000", —-- L4B
"OQ000000" & salda and when "001", —- & and B
"00000000" & saida or when "010", ——- &4 or B
"00000000" & saida not when "011", —-- not &
"O00000000" & saida subtrator when "100", —-- L4-B
saida mult when "101", —-- 4*B
TOoO000000™ & b when others;--— B
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Neander — Instrucao Multiplicacao
Operacao

B Mapeamento do Acumulador e MUX seletor dos 8 bits
mais ou menos significativos do Acumulador

—— mapeamento do Acwmwlador ——-—-————-—————————"—————"——————————————————-

= ACC: ACTUMULADOE port map |
entrada => salda ULA,
saida => entrada mux ACC,
carga => RCC STORE,
reset => broadcast reset

)i
with ACC MUX ADDRESS select
entrada RDM <= entrada mux ACC (15 downto 8) when '1°',
entrada mux ACC(7T downto 0) when '0';
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Neander - Instrucao Multiplicacao

Operacao

—— mapeamento do BCD

bed dec acc 1: bed decode port

)i

)i

map
bed in => entrada BDM (3 downto 0),
bed out => ACC OUT L
bed dec acc 2: bed decode port map |
bed in => entrada BDM (7 downto 4),
bed out =»> ACC OUT_H
bed dec acc X: bed decode port map |
bed in = entrada mux ACC (11 downto 2),
bed out => ACC OUT_L 2

)i

bed dec acc ¥: bed decode port

):

map
entrada mux ACC (15 downto
LCC OUT H 2

hcd_in =
hcd_nut =

12),

bed dec pe 1: bed decode port map|(

):

bed in => entrada mux PC(3 downto 0},
bed out => PC OUT L

bed dec pe 2: bed decode port map |

):

bed in => entrada mux PC(7 downto 4),
bed out => PC _OUT _H

hrnadcast_reset <= reset;
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Neander - Instrucao Multiplicacao
Unidade de Controle

-— IDENTIFICA A INSTRUCAQD === e e o o e e e e e
when 5T RI_READ =>

REM ST <= '1"; —-— carrega BEM <- MEM(PC+1)
RI_S5T <= '0°";
PC_INCRE <= '0°";
= if RI_IN = "00000000" chen —-— instrucac HOP 00
estado <= 5T_HNOF;
= elsif RI_IN = "00010000" then —-— instrucao 5TA 10
estado <= 5T_S5TA;
= elsif RI_IN = "00100000" then —— instrucaoc LDA 20
estado <= 5T_LDA;
= elsif RI_IN = "00110000" then —-— instrucaoc ADD 30
estado <= 5T_ADD;
= elsif RI_IN = "01000000" then —-— instrucao OR 40
estado <= 5T_OR:
= elsif RI_IN = "01010000" then —-— instrucaoc AND 50
estado <= 5T_AND;
= elsif RI_IN = "01100000" then —-— instrucao HOT &0
estado <= 5T_NOT:
= elsif RI_IN = "01110000" then —-— instrucac MULT 70
estado <= 5T _MULT:
= elsif RI_IN = "10000000" then —-— instrucaoc JMFP BO
estado <= 5T_JME;
= elsif RI_IN = "10010000" then —-— instrucac JHN 90
estado <= S5T_JN:
= elsif RI_IN = "10100000" then —— instrucac JZ AD
estado <= 5T _JZ:
= elsif RI_IN = "10110000" then —— instrucac BEQ BO
estado <= 5T_BEQ:
= elsif RI_IN = "11000000" then —— instrucac BH CO
estado <= 5T _BNQ:
= elsif RI_IN = "11110000" then —— instrucac HALT FO
estado «= 5T _HALT;
end if;
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Neander - Instrucao Multiplicacao
Unidade de Controle

when 5T MULT =>
flag bng <= '0';
flag beqg <= '0';
flag multc <= "1';

MUX ADD = '1'; -— MUX = RDM(PC-ant)
MUX ADD 2 <= '0';

REM ST <= '0';

ULA CTRL <= "1Q1"; —-— UL& em MULT
estado <= 5T RDM ATUALIZA;

when ST _MEM STORE =>

REM ST <= '0Q';

RDM ST <= '0Q';

BC IHNCRE <= "1"';

if flag mult = '0' then
eztado <= 5T MUX ADD:

elze —- guardar parte alta
flag mult <= '0';
eztado <= 5T 5TA4 2Z;

end if;
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Neander — Instrucoes BEQ e BNQ

B Instrucao BEQ (Branch on eqgual) -
[0 Formato: BEQ End_0 End_1

B BEQ - Mnemobnico da instrugao;
B End_O - Enderego de memoria que contém o valor a ser comparado;
B FEnd_1 - Endereco de desvio.

O Descricao: O programa desviara para o endereco End_1 caso o
conteludo do acumulador seja igual ao conteldo da posicao de
memoria indicada por End_0.

O Sequéncia de operagoes:

B Busca:
=  RI <- MEM(PC);
= PC <- PC+1;
B Execucao:
. end <- MEM(PC);
= PC <- PC+1;
. AC - MEM(end);
. end <- MEM(PC);
. Se(Z=1)->PC<-end;
. Se (Z =0) -> PC <- PC+1.
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Neander — Instrucoes BEQ e BNQ

B Instrucao BNQ (Branch on not equal) -

O

Formato: BNQ End_0 End_1

B BNQ - Mnemobnico da instrucao;

B End_O - Enderego de memoria que contém o valor a ser comparado;
B End_1 - Endereco de desvio.

Descricao: O programa desviara para o endereco End_1 caso o
conteludo do acumulador seja diferente do conteudo da posicao
de memoria indicada por End_0.
Sequéncia de operacoes:
B Busca:

= RI <- MEM(PC);

= PC <- PC+1;
B Execucao:

. end <- MEM(PC);

= PC <- PC+1;

. AC - MEM(end);

. end <- MEM(PC);

. Se (Z =0)-> PC <- end;

. Se (Z=1)->PC<-PC+1.

11

Neander — Mult + BEQ + BNQ



Neander — Programa de Teste

|
B Objetivo - Testar o funcionamento das instrucoes

implementadas.
[0 Programa:
RI I
0 - LDA
1 - 129 (0X02)
2 - ADD - ROD
3 - 130 (0KO1) 2+1 = 3 (0%03) - 120 (0¥01) while (AC < 13) &AC = AC+1;
- BEQ - BHQ
- 131 | } - 132 ([D¥0F)
:3_-‘_';.:. - MIOLT
- (0X02) 3+2 = 5 (0XD0S) - L33 (0EEE) Ress = (CHOEEL)
- BEQ - HALT
- 131 ([0X0L)
- MIOLT
- 129 ([0KX02) GS*2 = { )
- BEQ
- 131 ([0DX0R)
- 111 ([0DX&F)
- HALT
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