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AMEX° A-1

Dia...1---14ca-c, HDC
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: Risco	 :
4 	 +

Microprocessador RISC CMOS 32 bits

Autores: Andre', Dani, Siba, Gil,
ONE, Jorge, lungueira, Luigi,
Marco, Paulo, Soto, Suzic

Risco ( fonte,hdc ]

Declaracao dos Nodos do Sistema Digital
t/

t/

t/

/t PARTE DE CONTROLE pcon 1/
typedef struct
(
unsigned char
CONTA,	 CONTOU,	 tl,
codb4,	 codb3,	 codb2,
aps,	 fl,	 f0,
enddstb3,	 enddstb2,	 enddstbl,
endft1b4,	 endft1b3,	 endft1b2,

ss2,	 endft2,	 endft2b4,
endft2b1,	 endft260,	 a ft1,
b ft2,	 b k,	 b-kp,
1:prox_est,	 1 -est_atual,	 s6,
510,	 a7,	 m01,

ime,	 isr,
ime2,	 isrl,
dsteh_pc,	 ft2eh_pc,
preinc,	 posinc,
usa ula,	 codula,

isa,
imel,
dst_eh_psw,
store,
usa ud,

to,
codbl,
enddst,
enddstb0,
endft1b1/

endft2b3,
a_ 0,
bkgl,
sr,
m02,

ila0,
isr22
ft2 ig dst,
posaec,
codud,

cod,
codb0,
enddstb4,
endft/,
endft1b0,

endft2b2,
a_dst,
b kgh,
mr,
ilM,

isa0,
dst eh 0,
loaa,
altft2,
cond_y,

int ac,	 bout bb #1,	 bout inc fl
bout...1k fl,	 ale T1, -	bb roes Ti,
dst bb Ti,	 ft2-ba fl,	 ba-ula fl,'
bout b6 f.1 1, bout inc fl 1, - -
ale_TI_T,	 bb_riem Ti T,'bb ud_f1_1,

ft2 ba f1 I,	 ba ula fl I,	 wr fl I,
endTt1-1, -	enaft2-1, -	ba-ftT f2,
bb ft2-f2,	 bb K	 bb-r0 T2,
rura cadula f2,	 rdi_bi_f2,
wr_f7,	 pcinc_bout_f2,

pc bout fl,	 bsis bout fl,
bb-ed fr,	 bb ura f1,-
wrfIT	 rdf1,-
pc -bout f1 1, bsis bout fl 1,
bb:ula_fl_r,	 dst_tb_f0,-

bout_pc_fl_l,

rub bE f2,

rd fl I,

bout_pE,f2,

ba-r0-f2,

rdb-bb-f2.,

	
enddst 1,

rui_ba-f2,

boutlinc_f2, bout bb
rud coautif2, rd #2,

ba dst-f2,

proxri bsis f3,
prod_6sis_r3/

proxri bsis h3 I,
bsis bout #3,

proxKjsis_T3T,	
ri_proxri_f3_1,

bb dst f3 1,	 bout bb f3 1, bsis_ bout f3 1,
rd:f3,r,	 wr_fT

bb 1 f3 1,	 rmem bsis f3 1,
boa:Pc:13_1, bout:inc_f_r,.

bb dst f2,	 bsis bout f2, rd f2 1,	 wr f2 1,
praxriint_isr_f3, -	proxri,int_noop_73,-

bb 1 f3,	 riembsis f3, bb_dst_f3,	 bout bb_f3,
boUll-pc f3,	 bout -inc _n,	 rd f3 /	wr f37,
proxri_rnt_isrf3:I,	 praxri_int_noop,13_1,

ri_proxri_13,

K_prox1;_f3_1,

K_proxKi3,
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unsigned long
proxri,	 ri;
1 parte controle;

/t INTERFACE pint I/

typedef struct

(
unsigned char
ale,	 ba dst,	 ba ftl,	 ba rO,	 ba ula,
bb_1,	 bb_K,	 bb=dst,	 bb=ft2,	 bb=r0,

bb teem,	 bb ud,	 bb_pla,	 bout bb,	 bout
bout_pc,	 bsis_bout,	 proxK_bsis,	 K_proxK,	 dst 56,

inc,

•

ft2_ba,	 pcinc bout,	 pc_bout,	 proxri_bsis,	 proxri_intisr,
proxri_int noop,	 rda_ba,	 rdb	

_
_bb,	 rd,	 ri_proxri,

reem_bsis,	 ruaba,	 rub bb,	 rud_codud,	 rula_codula,
WI";

I interface;

It PARTE OPERATIVA po I/
typedef struct
(
long unsigned
bout, pcinc, inc, bb, ba,
bsis, teem, proxK, K,. K ext,
breg(32], ula, a, rua,
rub;

unsigned char
sinatkp, sinal_kg, rula, log, arit,
and, or, xor, add, inv_a,
inv_h, cos c, inv_c, cin, sel	 and,
sel or,
overt,

sel—xor,

negat,
sel—add,
zero;

cout,

} parte_operativa;

It NEMORIA mem t/
typedef struct

long unsigned	 ram[2345];
long unsigned	 latch_end;
} memoria;

typedef struct

parte controle	 pcon;
interface	 pint;
parte operativa	 po;
memoria	 mem;

circuito;

/1 + 	 +	 1/
It	 defines utilizados na descricao do Risco 	 I/
/I + 	 + I/
Idefine BIT31	 0x80000000L	 /t -BITxx e' uma constante	 I/
*define 81130	 Ox400000001	 It de 32 bits onde	 1/
*define BIT24	 Ox1000000L	 It todos os bits sao zero, 	 I/
*define 81123	 0x8000001	 It exceto o bit xx	 I/
*define BIT22	 Ox400000L
*define BIT16	 Ox10000L
*define 8IT11	 OxBO0L
*define 8IT10	 Ox400L
*define 8114	 Ox1OL
*define BIT3	 003L
*define BIT2	 Ox4L
*define BIT1	 Ox2L
*define BITO	 Ox1L
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*define CAMPOCOD	 Ox3e000000L
*define CAMPODST 	 Ox3e0000L

*define CAMPOFT1	 Ox1f000L

*define CAMPOFT2	 Ox7cOL

*define CAMPOKP	 Ox7ffL

*define CAMPOK6	 OxIffffl.

;define F	 ( OxOL	 )
*define V	 ( "F	 )

'define VERD	 V

*define NUM 0	 Ox0

'define NUM--1	 Oxl
*define NUM31	 Oxif

*define END ROO NUM 0
*define END -PSW NUM-1
*define END-PC 	NUM-71

*define ROO	 breg[END ROO]
*define PSW	 breg[END PSa]
*define PC	 breg[END-PC]

/t 	 t/

Inclusao do "globais.h" (obrigatorio) e de outras bibliotecas (opcional)t/
It 	 t/

*include "e:globais.h"
*include "e:funcoes.bib"

It 	 t/

Declaracao dos nodos que serao alterados no decorrer da simulacao 	 t/
/t	 NODO(char t, (long, unsigned, int, char>, int); 	 t/

It	 NODO('ldetificacao", variavel a ser alterada, radical);	 t/
It	 radical:	 16 (hexadecimal), 10 (decimalT, -8 (octal), 2 ' (binaria) .	t/
	 t/

ALTNODOS

(
/t

NODO("rda_ba", sa->pint.rda_ba, 16);

/$
It 	
DESCFASES

It

$/

Descricao das faces do circuit°

nfases = 3;

Fase(1, atraso inicial, periodo total, periodo ativo);
Fase(2, atraso inicial, periodo total, periodo ativo);

Fase(3, atraso inicial, period° total, periodo ativo);

it 	
It
It 	
PARAMETROS

'define ZERO	 0

*define ANALISADOR (-1)
*define ATRASO	 1 

t/

t/
t/

Parametros de Simulacao 

It
Arquivo(0, 10000, 1);

SIMULADOR = ZERO;

SIMULADOR = ANALISADOR;
SIMULADOR = ATRASO;

tl
SIMULADOR = ATRASO;
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/1 	 t/

/1	 lniciacao das variaveis	 1/

It 	 1/

INICIALIZACAO

/t
sn->pint.rda_ba = sa->pint.rda_ba;

1/

/1 	 1/

/1	 Descricao do Sisteea Digital	 t/

/1 	 1/
void funcao_parte controle( void );
void funcaointerface( void );

void funcao__parte_operativa( void );
void funcao sesoria( void	 );

DESCRICAO

funcaojarte controle();
funcao interTace();
funcao:parte,operativa();
funcao semoria();

*include "R-PC.C"
*include "R-INT.C"
*include 'R-PO.C"
*include "R-NEN.C"

/t 	 1/
/1	 Exibicao grafica das variaveis	 1/
/1	 JANELA(long, char t);	 8/

it	 VALOR(long, char t, int);	 1/
it	 JANELA(valor_a_ser exibido, 'Idetificacao'); 	 1/
/1	 VALOR(valor a_ser exibido, "Idetificacae, radical);	 1/
/t	 radici1:	 16 (hexadecisal), 10 (decieal)	 t/
/1 	 1/
EXIBEJANELA

*define xJAN( a, b ) it nada 1/
*define XJAN( a,	 b	 ) it nada t/
*define JAN(	 a, b ) JANELA(	 b, sa->pint.a )

JANELA( "f1", f(I] );
JANELA( '12", f(2] );
JANELA( "13", f(3] );
JANELA( 'SO", sa->pcon.s0 );
JANELA( 'SI', sa->pcon.sl 	 );

JAN( ale, "ale'	 );

JAN( rd, "rd" );
JAN( wr, "sr' );

xJAN( proxri_bsis,	 'proxri bsis" );
xJAN( roes bsis, 'roes

xJAN( proxY_bsis, 'prod_bsis" );
xJAN( ri_proxri,	 'rijroxri' );
xJAN( K_proxK, "K_proxK" );

JAN( ba dst, 'ba dst' 	 );

JAN( ba—ftl, 'ba ftl'	 );
JAN( ba r0,	 'ba F0' );

JAN( bb ft2, 'bb ft2'	 );
JAN( bb K, "bb K r ):

JAN( bb dst, "bb dst'	 );
JAN( bb r0, 'bb F0" );

xJAN( rua ba, 'rua ba"	 );
xJAN( rub -bb, 'rub -bb'	 );
xJAN( rula_codula,	 "rula_codula" );
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xJAN( bb 1, 'bb	 1" );
xJAN( ba ula, "Ea uli" );
xJAN( bb ula, "bb:Ula" );

JAN( bb_rmem, "bb_rmem" );

JAN( ft2 ba, "ft2 ba" );
JAN( dst:bb, "dst:bb" );

JAN( bout bb, "bout bb" );
JAN( bout Inc,	 'bout inc".);

xJAN( bout:pc, "bout_ft" );

xJAN( bsis bout, 'bsis bout" );

xJAN( pcinc_bout, "pcinc_bout" );
xJAN( pc bout, "pc_bout° );

xJAN( rda ba, "rda_ba" );
xJAN( rdb:bb, "rdb_bb" );
xJAN( rud codud, "rud codud" );
xJAN( bb_id, "bb_ud" T;
1

It 	 t/
EXIBEVALOR

#define xVAL( a, b, c ) /t nada t/
#define XVAL( a, b, c ) /1 nada 1/
#define xVALOR(	 a, b, c) It nada t/
*define XVALOR(	 a, b, c ) /1 nada 1/
#define VAL( a,	 b, c) VALOR( b, sa->po.a, c )

VALOR( "proxri", sa->pcon.proxri, 16 );
VALOR( "ri", sa->pcon.ri, 16 );

xVALOR( "CONTA", sa->pcon.CONTA, 16 );

xVALOR( "dst", sa->pcon.enddst, 16 );
xVALOR( "ft2"; sa->pcon.endft2, 16 );
xVALOR( "dst=pc", sa->pcon.dst_eh_pc, 16 );

VAL( prod, "prox y,", 16 );
VAL( K_ext, "K ext", 16 );
VAL( roes, i rmim", 16 );

VAL( breg(01, "RO", 16 );
VAL( breg(I], "RI", 16 );
VAL( breg(2], "R2", 16 );
VAL( breg(3], °R3", 16 );
VAL( breg(4]; "R4", 16 );

xVAL( breg(5], 'R5', 16 );
xVAL( breg(6], 'R6', 16 );
xVAL( breg[7], 47", 16 );
xVAL( breg(8], "RB", 16 );
xVAL( breg(9], °R9", 16 );
xVAL( breg(10],	 "R10", 16 );
xVAL( breg(29],	 'R29", 16 );
VAL( breg(30]; 	 "SP", 16 );

VAL( rula, 'rule', 16 );
VAL( rua, "rua", 16 );
VAL( rub, "rub', 16 );

VAL( ba, la",	 16 );
VAL( bb,	 16 );

VAL( ula, "ula", 16 );

VAL( bout, "bout', 16 );
VAL( bsis, "bsis", 16 );

VAL( breg[31],	 'PC', 16 );
VAL( Inc, *Inc", 16
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Risco :

Microprocessador RISC CMOS 32 bits

Autores: Andre', Dani, Giba, Gil,

GME, Jorge, Jungueira, Luigi,

Marcon, Paulo, Soto, 5uzie.

Risco ( r-pc.c	 ]

PARTE DE CONTROLE

void funcaoparte_controle()

/5 + 	 + t/
It	 FASE: 1	 t/
/1 + 	 + 1/

/t + 	 +1/

/1	 DECODIFICACAO "	 t/
/1 + 	 + t/

#define INT ISR	 Oxfe3c0c001
*define INT—NOOP	 Ox000000001

if(sa->pint.proxri_bsis)
if (sa->pint.proxriint_isr)
if (sa->pint.proxri_int_noop)
if(sa->pint.ri jroxri)

sn->pcon.proxri = sa->po.bsis;
sn->pcon.proxri = INT ISR•
sn->pcon.proxri = INT:NOOP;
sn->pcon.ri = sa->pcon.proxri;

It + 	

/1	 extracao dos caspos da palavra de instrucao
It + 	

It - tl e to indicas o tipo de instrucao
/t - tl indica se ha' acesso a sesoria (ime e isr)
sn->pcon.t1	 = ( ( sa->pcon.ri	 & BIT31 ) ? V : F );

it - to indica se cod e' codigo (ila e ise) ou teste (isa e isr)
sn->pcon.t0	 = ( ( sa->pcon.ri	 & HMO ) ? V : F );

sn->pcon.cod = (	 sa->pcon.ri & CAMPOCOD )	 >>	 25 ;
sn->pcon.codb4 = ( ( sa->pcon.cod & BI14	 )	 ? V	 :	 F	 );
sn->pcon.codb3 = ( (	 sa->pcon.cod & BIT3 ) ? V	 :	 F	 );
sn->pcon.codb2 = ( (	 sa->pcon.cod & BIT2 ) ? V	 :	 F	 );
sn->pcon.codbl = ( ( sa->pcon.cod & BIT1 ) ? V	 :	 F	 );
sn->pcon.codb0 = ( ( sa->pcon.cod & BITO ► ? V	 :	 F	 1;

It - aps indica se a palavra de status sera atualizada ao fim da inst. 	 t/
sn->pcon.aps	 = ( ( sa->pcon.ri	 & BIT24 ) ? V : F );

/t - fl e fO, junto cos ss2, indicas o forsato da instrucao 	 t/
sn->pcon.fl	 = ( ( sa->pcon.ri	 & BIT23 ) ? V : F );
sn->pcon.10	 = ( ( sa->pcon.ri	 & BIT22 ) ? V : F );

It +

/1 +
/$

It
It

/1

It
/t
I t

It

/1

It

/t

	

It +	

/t +

	

It + 	

/1 :

	

It + 	

It +
It :
It +

t/
t/
t/

1/

1/

t/

1/
t/

1/
t/

t/

1/

t/
t/

1/

t/

t/
t/

1/
t/
t/
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It - endxxx e' o endereco de dst (registrador destino),

It ftl (reg, fonte	 1) e ft2 (reg. fonte 2).

sn->pcon.enddst	 =	 ( sa->pcon.ri	 &	 CAMPODST ) >> 17 ;

sn->pcon.enddstb4	 = (	 ( sa-)pcon.enddst	 &	 8IT4 )	 ? V : F );

sn-)pcon.enddstb3	 = (	 ( sa->pcon.enddst	 &	 8IT3 )	 ? V : F );

sn-)pcon.enddstb2	 = (	 ( sa->pcon.enddst	 &	 BIT2 )	 ? V	 F );

sn->pcon.enddstbl	 = (	 ( sa->pcon.enddst	 &	 BIT1 )	 ? V : F );

sn->pcon.enddstb0	 = (	 ( sa->pcon.enddst	 &	 8IT0 )	 ? V : F );

sn->pcon.endftl	 =	 ( sa-)pcon.ri	 &	 CAMPOFT1 ) >> 12 ;

sn->pcon.endft1b4	 = (	 ( sa-)pcon.endftl	 &	 8IT4 )	 ? V ; F );

sn->pcon.endft1b3	 = (	 ( sa->pcon.endftl	 &	 8113 )	 ? V :	 F );

sn->pcon.endft1b2	 = (	 ( sa->pcon.endftl	 &	 BIT2	 ? V : F );

sn->pcon.endftlbl	 = (	 ( sa-)pcon.endftl	 BIT! )	 ? V : F );

sn->pcon.endft1b0	 = (	 ( sa->pcon.endftl	 &	 BITO )	 ? V	 F );

sn-)pcon.ss2	 = (	 ( sa->pcon.ri	 &	 8IT11 ► 	 ? V : F );

sn->pcon.endft2	 =
sn->pcon.endft2b4	 =
sn->pcon.endft2b3	 =
sn->pcon.endft2b2	 =
sn->pcon.endit2b1	 =
sn->pcon.endft2b0	 =

( sa->pcon.ri	 & CAMPOFT2 ) >>	 6 ;

( ( sa->pcon.endft2	 & 8IT4 1	 ? V : F );
( ( sa->pcon.endft2	 & 8IT3 )	 ? V : F );
( ( sa->pcon.endft2	 & BIT2 )	 ? V : F );
( ( sa->pcon.endft2	 & BIT1	 ? V : F );
( ( sa-pcon.endft2	 & BITO )	 ? V : F );

It + 	

It : define os operandos e o destino destes
It + 	
It exemplo de mnemonico: a_ftl significa bus a recebera' ftl

sn->pcon.a_ftl	 = "sa->pcon.fl & "sa->pcon.f0;
sn->pcon.a_r0	 = "sa->pcon.fl &	 sa->pcon.f0;
sn->pcon.a_dst	 =	 sa->pcon,f1;

sn->pcon.b ft2	 =
sn->pcon.b)	 =
sn->pcon.b_kp	 =
sn->pcon,b_kg1	 =
sn->pcon.b_kgh	 =

"sa->pcon.fl & "sa->pcon.f0 & "sa->pcon.ss2;
"sa->pcon,b ft2;
"sa->pcon.ff & "sa->pcon.f0 &	 sa->pcon.ss2;

sa->pcon.f0;
sa->pcon.fl & "sa->pcon.f0;

It e e' sempre dst_b (destino recebe bus B)
	

t/

/$ + 	
It	 definicao do ciclo de maquina
It + 	

It MAOUINA DE ESTADOS 8/
if( 1(2I )	 sn->pcon.l_prox_est = sa->pcon.s0:
if( 1(3] )	 sn->pcon.1 est atual = sa->pcon.l_prox est;
sn->pcon.s0 = "(	 sa->pcon.f esf atual 	 "sa->pcon.t1);
sn->pcon.si =	 sa-pcon.l_est__atual;

It

m0	 - primeiro (prim.) e unico ciclo, normal, p/ ila e isa
- f2, 13 e fl do ciclo normal, nesta ordem

ml	 - prim.	 ciclo de mem, p/ ime ou isr
- f2, f3 do ciclo normal	 (prim.), e fl do ciclo extra (segundo.)

m2	 - seg. ciclo de mem, p/ ime ou isr
f2 e 13 do ciclo extra 	 (seg.),	 e fl do ciclo normal (prim. de novo)

m01 = 00 or ml
f2 e 13 do prim. ciclo ou do ciclo unico: independe da instrucao

102 = m0 or 12
- fl do prim. ciclo ou do ciclo unico: independe da instrucao

1/

t1

81

t/
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sn->pcon.61 = '( 'sa->pcon.s0 sa->pcon.sl	 I;
sn->pcon.m0 = "(	 sa->pcon.s0 sa->pcon.sl	 );
sn->pcon.m2 = "(	 sa->pcon.s0 "sa->pcon.s1	 );
sn->pcon.m01 = 'sa->pcon.s1;
sn-)pcon.m02 = 'sa-)pcon.s0;

It + 	
/I	 definicao do tipo de instrucao
It + 	

sn->pcon.ila = 'sa->pcon.t1 & 'sa->pcon.t0; It instrucao logico-aritmetica I/

sn-)pcon.isa = 'sa->pcon.t1 & sa->pcon.t0; It ...de salto	 t/
sn->pcon.ime = sa->pcon.tl & 'sa->pcon.t0; It ...de acesso a mem.(1d/st) 	 t/
sn->pcon.isr = sa->pcon.t1 & sa->pcon.t0; It ...de sub-rotina (call) 	 t/

It + 	
It	 definicao do ciclo de aaquina para cada instrucao
It + 	   + t/ 

sn->pcon.i1a0 = sa->pcon.ila & sa->pcon.a0;

sn->pcon.isa0 = sa->pcon.isa & sa->pcon.m0;

sn->pcon.imel = sa->pcon.ime & sa->pcon.m1;
sn->pcon.ime2 = sa->pcon.ime & sa->pcon.a2;

sn-)pcon.isrl = sa->pcon.isr & sa->pcon,s1;
sn->pcon.isr2 = sa-)pcon.isr & sa->pcon.m2;

It + 	
/t	 geracao de comandos
It	 mnemonico: sx->pcon.pc_bout significa reg. pc recebe bus bout
/I + 	

sn-)pcon.dst eh r0 = '( sa->pcon.enddstb4 	 sa->pcon.enddstb3
sa->pcon.enddstb2	 sa->pcon.enddstbl
sa-)pcon.enddstb0 );

sn->pcon.dst_eh_psw = "(	 sa->pcon.enddstb4	 sa->pcon.enddstb3
sa->pcon.enddstb2	 sa-)pcon.enddstbl
'sa->pcon.enddstb0 );

sn->pcon.dsteh_pc = sa->pcon.enddstb4
& sa->pcon.enddstb2

& sa->pcon.enddstb3
sa-)pcon.enddstbl

& sa->pcon.enddstb0;

sn->pcon.ft2 eh_pc = sa->pcon.endft2b4 & sa->pcon.endft2b3
& sa->pcon.endft2b2 & sa->pcon.endft2b1
& sa->pcon.endft2b0;

sn->pcon.ft2igdst = '(sa->pcon.endft2 sa->pcon.enddst);

sn->pcon.usa_ud =	 sa-)pcon.ila &	 sa->pcon.codb4;

sn->pcon.usa ula = (	 sa->pcon.ila & ("sa->pcon.codb4) 	 )
(	 sa->pcon.isa	 )
(	 sa->pcon.ime	 )
(	 sa->pcon.isr	 );

sn->pcon.load = sa->pcon.ime & ("sa->pcon.codb4);

sn->pcon.store = sa->pcon.ime & 	 sa->pcon.codb4;

sn->pcon.altft2 = sa->pcon.ime & sa-)pcon.codb2;

sn->pcon.preinc = sa->pcon.ime

& sa-)pcon.codb2 & sa-)pcon.codbl & sa->pcon.codb0;

sn->pcon.posinc = sa->pcon.ime
& sa->pcon.codb2 & "sa->pcon.codbl & sa->pcon.codb0;

+ t/

t/
+ t/
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sn->pcon.posdec = sa-)pcon.ime

& sa-)pcon.codb2 & "sa->pcon.codbl & "sa->pcon.codb0;

*define	 ADD	 Ox00
*define	 ADD1	 Ox01
*define SUBNC	 0x04
*define	 SUBRNC	 0x0E1

if(sa->pcon.ila0 & sa->pcon.usa_ud) 	 sn->pcon.codud = sa-)pcon.cod;
if(sa->pcon.i1a0 & sa->pcon.usa_ula) 	 sn->pcon.codula = sa->pcon.cod;
if(sa->pcon.isa0)	 sn->pcon.codula = ADD;
if(sa->pcon.isel)

(

if(sa-)pcon.preinc) 	 sn->pcomodula = ADD1;
else	 sn->pcon.codula = ADD;

);

if(sa->pcon.isrl)	 sn->pcon.codula = SUBNC;

if(sa->pcon.ise2)

(

if(sa->pcon.preinc) 	 sn->pcon.codula = ADD1;
if(sa->pcon.posinc)	 sn->pcon.codula = ADD1;
if(sa->pcon.posdec)	 sn->pcon.codula = SUBRNC;

1;
ii(sa->pcon.isr2)	 sn->pcon.codula = ADD;

/tcondt/
sn->pcon.cond_y = V;

/tint*/

sn->pcon.int_ac = F;

it
if (f[3] & sa->pcon.ila0 & "sa->pcon.dst eh_pc)
sn->pcon.intac = sa->po.int ext;

t/

/1+	 +1/
/1	 FASE: 2	 t/
/1 + 	 + 1/

sn->pcon.ba_ftl_f2 =
(sa->pcon.ila0 &	 ( sa->pcon.a_ft1
(sa-)pcon.isa0 & ( sa->pcon.aftl

(sa->pcon.imel & ( 	 sa->pcon.a_ftl
(sa->pcon.isr2	 ( sa->pcon.aftl

sn-)pcon.ba_r0 f2 =
(sa->pcon.ila0 f ( sa->pcon.a_r0
(sa->pcon.isa0 & ( sa->pcon.a_r0
(sa->pcon.imel & ( 	 sa->pcon.a r0
(sa-)pcon.ise2 & ( sa->pcon.aTtft2
(sa->pcon.isr2 & 	 (	 sa->pcon.a_r0

sn->pcon.ba dst_f2 =
(sa->pcon.i1a0 &	 (	 sa->pcon.a_dst
(sa->pcon.isa0 & ( 	 sa->pcon.a_dst
(sa->pcon.imel & ( 	 sa->pcon.a_dst
(sa->pcon.isr1
(sa-)pcon.isr2 &	 (	 sa->pcon.a_dst

sn-)pcon.bb_ft2J2 =
(sa->pcon.i1a0 & ( 	 sa->pcon.bft2
(sa->pcon.isa0 & ( 	 sa->pcon.b_ft2
(sa->pcon.isel &	 (	 sa->pcon.b_ft2
(sa-)pcon.isr2 &	 (	 sa-)pcon.b_ft2

sn->pcon.bb_k_f2 =
(sa->pcon.i1a0 &	 (	 sa->pcon.bk
(sa->pcon.isa0 & (	 sa->pcon.b_k
(sa->pcon.isel & ( 	 sa->pcon.b_k
(sa-)pcon.isr2 & ( 	 sa->pcon.b_k



sn->pcon.bb_r0f2 =
(sa-)pcon.isrl

sn->pcon.ruabaf2 =
(sa->pcon.m01 & ( sa->pcon.usa ula

(sa-)pcon,ime2 & ( sa->pcon.altf12

(sa->pcon.isr2

sn->pcon.rula_codula_f2 = sa->pcon.rua_ba_f2;

sn->pcon.rub_bb_f2 =

(sa->pcon.e01 & ( sa->pcon.usa_ula

(sa-)pcon.isr2

sn->pcon.rda_ba_12 =
(sa->pcon.m01 & ( sa->pcon.usa_ud

sn-)pcon.rdb_pb f2	 = sa-)pcon.rda_baf2;

sn->pcon.rud_coaud_f2 = sa->pcon.rda_ba__f2;

/tintt/

sn->pcon.rd_f2 =
(sa->pcon.m0 ):
(sa->pconall	 & (	 "sa->pcon.int_ac ) 1:
(sa->pcon.ime2 & 	 (	 sa->pcon.load ) );

sn->pcon.wr f2 =
(sa->pcon.imil' &	 (	 sa->pcon,store 1 ):
(sa-)pcon.isr2 );

/tintt/
sn->pcon.bout_pc f2 =

(sa->pcon.$101	 t r "sa->pcon.int_ac ) ):
(sa->pcon.ime2 & (	 sa->pcon.store & sa->pcon.dst_ph_pc) 1:
(sa-)pcon.isr2 & (	 sa->pcon.int_ac	 ) );

/tintt/
sn->pcon.pcinc bout f2 =
(sa->pcon.m01 f (	 "sa->pcon.intac	 ) );

/tintt/
sn->pcon.bout_inc f2 =

 &(sa->pcon,isr2 	 ( -'sa->pcon.int_ac ) );

sn->pcon.boutbb f2 =_
(sa->pcon.ime2	 sa->pcon.store & ("sa->pcon.dst_eh_pc) ) );

sn->pcon.bb dst_f2 =
(sa->pcon.ime2 &	 (	 sa->pcon.store & ("sa->pcon.dst_eh_pc) ) 1;

sn->pcon.bsis_bouti2 =
(sa->pcon.ime2 &	 (	 sa->pcon.store	 )	 ):
(sa->pcon.isr2	 );

/t + 	 + t/
/t	 LATCH DOS COMANDOS DA FASE 2	 t/
/t + 	 + t/
/$ +--	 RD e WR vales nas faces 2 e 3 	 + 1/
/t + 	 + t/

if	 (	 f[2] )
sn->pcon.rdf21 = sa->pcon.rd_f2;
sn->pcon.wr_f2_1 = sa->pcon.wr_f2;

/I+ 	

t 1//: 	FASE: 3
+ 	 t/

/tintt/
sn->pcon.proxri_bsis_f3 =
(sa->pcon.m01 & (	 'sa->pcon.int_ac ) );
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/tintt/

sn->pcon.proxri intisr_13 =

(sa-)pcon.10	 & 1 sa-_>pcon.int_ac )	 );
/tintt/

sn->pcon.proxri int noop_f3 =

(sa->pcon.41 & I sa->pcon.int_ac )	 ► ;

sn-pcon.ri_proxri_f3 =

(sa->pcon.402	 ):
(sa->pcon.isrl &	 ( "sa->pcon.cond_v	 )	 );

sn->pcon.proxK_bsis_f3 =
(sa->pcon.601	 );

sn->pcon.K_prox1(_f3 =

(sa-)pcon..02	 ):
(sa->pcon.isri &	 ( "sa->pcon.cond_v	 )	 );

sn->pcon.bb i_f3 =
(sa->pcon.sOr

(sa->pcon.i ge2 & ( sa->pcon.load
(sa->pcon.isr2

sn->pcon.reesbsis_f3 =_

(sa->pcon.ime2	 ( sa->pcon.load

sn->pcon.bb dst_f3 =
(sa-)pcon.ime2 &	 ( sa->pcon.store	 ("sa->pcon.dst_eh_pc) ) );

sn->pcon.bout_bb f3 =
&(sa->pcon.ise2 	 r sa->pcon.store &	 ("sa->pcon.dst_ph_pc) ) );

sn->pcon.bsis_bout_f3 =
&(sa->pcon.ime2	 ( sa->pcon.store	 )	 ):

(sa->pcon.isr2	 );

/tint*/
sn->pcon.bout_pc #3 =
(sa->pcon.ime2 -1 r sa->pcon.store & sa->pcon.dst_eh_pc) 	 ):
(sa->pcon.isr2 & ( sa->pcon.int_ac 	 )	 );

/tint*/

sn->pcon.bout_inc f3 =
&(sa->pcon.isr2 	 ( -"sa->pcon.int_ac ) );

/tint*/
sn->pcon.rd_f3 =
(sa->pcon.a0
(sa->pcon.sl	 & ( "sa->pcon.int_ac
(sa->pcon,ime2 & 	 ( sa->pcon.load

sn->pcon.wr f3 =

(sa-)pcon.ix0 & ( sa->pcon.store
(sa->pcon.isr2
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/t4. 	  t/
/t : LATCH DOS CONANDOS DA FASE 3	 t/
/t4. 	  t/

if( f[2] )

sn->pcon.proxri_bsis_f3_1	 = sa->pcon.promri_bsis_f3;
sn->pcon.prori_int_isr_f3 1 = sa->pcon.proxri_int isr_f3;
sn->pcon.proxri int_noop_fT 1 = sa->pcon.proxri_inf_noop_f3;

sn->pcon.ri_proxri_f5- 1	 = sa-3pcon.ri_proxri_f3:
sn->pcon,proa_bsis_fT 1	 = sa->pcon.prod_bsis_f3;
sn->pcon.K_proxK_f3_1	 = sa->pcon.k_prod_f3;
sn->pcon.bb1_f3 1	 = sa->pcon.bb1_13;
sn->pcon.rmem_bsTs_f3_1 	 = sa->pcon.rmem_bsisf3;
sn->pcon.bb_dst f3-1	 = sa->pcon.bb dst f3_
sn->pcon.bout bb_f7 1	 = sa->pcon.bout_bE_f3;
sn->pcon.bsis -bout f3_1	 = sa->pcon.bsisbout 13;
sn->pcon.bout_pc_ 

I

f71	 = sa->pcon.bout__pc_fT;
sn->pcon.bout nc_f3_1 	 = sa->pcon.bout inc_f3;
sn->pcon.rd_f7_1 	 = sa->pcon.rd_f7;

sn->pcon.wr_f3_1	 = sa->pcon.wr_f3;

/$ + 	 + t/
1$	 FASE: 1	 t/
/1+	 + t/

sn->pcon.bout_bb fl =
&(sa-)pcon.i1a0 	 r sa->pcon.dst eh_pc	 ))

(sa->pcon.isa0 & ( sa->pcon.dst_eh_pc & sa->pcon.condv	 ))_
(sa->pcon.imel	 )
(sa-)pcon.ime2 & ( sa->pcon.dst_eh_pc & sa->pcon.load & 	 sa-)pcon.altft2	 ))
(sa->pcon.ime2 &	 ( sa->pcon.dst eh_pc & sa->pcon.load & ("sa-)pcon.altft2) 	 ))
(sa->pcon.isrl & 	 ( sa->pcon.cona_v	 ))
(sa->pcon.isr2	 )

sn->pcon.bout_inc_fl=
&(sa->pcon.i1a0	 ( "sa-)pcon.dst eh_pc 	 )):

(sa->pcon.isa0 & ( "(sa->pcon.dst_eh_pc & sa->pcon.cond_v)	 )):
(sa->pcon.ime2 & (sa->pcon.store

&	 sa->pcon.altft2	 &	 ("sa->pcon.ft2 eh_pc) 	 )):
(sa->pcon.ime2 & (sa->pcon.store

& ("sa->pcon.altft2	 )	 )):
(sa->pcon.ime2 & (sa->pcon.load

&	 sa->pcon.altft2	 & ("sa->pcon.dst_eh_pc) & ("sa-)pcon.ft2 eh_pc) 	 )):
(sa->pcon.ime2 & (sa->pcon.load

& ("sa->pcon.altft2	 ) & ("sa->pcon.dst_eh_pc)	 )):
(sa->pcon.isrl &	 ( "sa->pcon.cond v	 ));

sn->pcon.pc_hout_fl =
(sa->pcon,i1a0	 ):
(sa->pcon.isa0	 ):
(sa-)pcon.isrl & (	 sa->pcon.cond_v & sa->pcon.dst_eh_pc	 )	 ):
(sa->pcon.isrl & 	 ( "sa->pcon.cond_y	 )	 ):
(sa->pcon.ime2 & ( sa->pcon.store

&	 sa->pcon.altft2	 & ("sa->pcon.ft2_eh_pc) )):
(sa->pcon.ime2 & ( sa->pcon.store

& ("sa->pcon.altft2 	 )	 )	 ):
(sa->pcon.ime2 & ( sa->pcon.load

&	 sa->pcon.altft2	 &	 sa->pcon.dst_eh_pc	 )	 ):
(sa->pcon.ime2 & ( sa->pcon.load

&	 sa-)pcon.altft2	 & ("sa->pcon.dst_eh_pc) & ("sa->pcon.ft2_eh_pc) ) 	 ):
(sa->pcon.ime2 & ( sa->pcon.load

& ("sa-)pcon.altft2	 )	 )	 I:
(sa->pcon.isr2	 );

/tintt/

sn->pcon.bsisbout f1 =_
(sa->pcon.e0	 & ( 'sa->pcon.int_ac	 )	 ):
(sa-)pcon.ml	 ):
(sa->pcon.m2	 );
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sn->pcon.bout_pc fl =

(sa->pcon.ime2 & T sa->pcon.store
& sa->pcon.altft2 & sa->pcon.ft2eh_pc 	 ) ):

(sa->pcon.ime2 & ( sa->pcon.Ioad
& sa->pcon.altft2 & sa->pcon.ft2_eh_pc & ("sa->pcon.dst_ph_pc) 	 ) );

/tint*/

sn->pcon.ale fl =

(sa->pcon.m0 1 ( "sa->pcon.int_ac
(sa->pcon.el

(sa->pcon,s2

sn->pcon.bb rmem fl =

(sa->pcon.im12 & r sa->pcon.load
sn->pcon.bb_pd fl =

(sa->pcon.ila0 r ( sa->pcon.usapd
sn->pcon.bb_plafl =
(sa->pcon.i1a0 &	 ( sa->pcon.usa ula
(sa->pcon.isa0	 ( sa->pcon.cond_y
(sa->pcon.iiel

(sa->pcon.isrl & ( sa->pcon.condy
(sa->pcon.isr2

sn->pcon.dst bb_fl =
(sa-)pcon.il g & (

"sa->pcon.dst eh_pc

(sa->pcon.isa0 & T
"sa->pcon.dst eh_pc

(sa->pcon.ime2 &
"sa->pcon.dst eh_pc

(sa->pcon.isrl & I
"sa->pcon.dst_eh_pc

sn->pcon.ft2 ba_fl =
(sa->pcon.ime7 &-( sa->pcon.store & sa->pcon.altft2	 ) ):
(sa->pcon.ime2 &	 ( sa->pcon.load & sa->pcon.altft2
&	 sa->pcon.dst eh_pc & ("sa->pcon.ft2eh_pc) 	 ) ):
(sa->pcon.ime2 & I sa->pcon.load & sa->pcon.altft2
& ("sa->pcon.dst eh_pc) &	 sa->pcon.ft2_eh_pc	 ) ):
(sa->pcon.ime2 & I sa->pcon.load & sa->pcon.altft2
& ("sa->pcon.dst_eh_pc) & ("sa->pcon.ft2_eh_pc) & ("sa->pcon.ft2_ig_dst) ) );

sn->pcon.ba_ula_fl =
(sa->pcon.ime2 & ( sa->pcon.store & sa->pcon.altft2	 )
(sa->pcon.ime2 & ( sa->pcon.load & sa->pcon.altft2
&	 sa->pcon.dst eh_pc & ("sa->pcon.ft2_eh_pc)	 ) ):
(sa->pcon.ime2 & I sa->pcon.load & sa->pcon.altft2
& ("sa->pcon.dst eh_pc) &	 sa->pcon.ft2_eh_pc	 ) ):
(sa->pcon.ime2 & I sa->pcon.load & sa->pcan.aitft2
& ("sa->pcon.dst_eh_pc) & ("sa->pcon.ft2_0_pc) & ("sa->pcon.ft2_ig_dst) ) );

sn->pcon.wr_fl =
(sa->pcon.isel & ( sa->pcon.store

(sa->pcon.isrl &	 ( sa->pcon.cond_y

sn->pcon.rd_fl =
(sa->pcon.imel &	 ( sa->pcon.load

& "sa->pcon.dst_eh_r0

& "sa->pconAst_eh_r0 &

& "sa->pcon.dst_eh_r0 &

& "sa->pcon.dst_eh_r0 & 

sa->pcon.cond_y

sa->pcon.load

sa->pcon.cond_y
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/I 4- 	 4. 1/
/1 : LATCH DOS COMANDOS DA EASE 1	 : 8/
/$ 	 f  t/

if	 ( f[2] )

sn-)pcon.bout_bb_fl 1	 = sa->pcon.boutbbfl;
sn-)pcon.bout_inc fT 1	 = sa-)pcon.bout_inc fi;
sn-)pcon,pc bout	 bo_fl r	 = sa-)pcon.pc	 ut_fl;
sn->pcon.bsis_bout T1_1 = sa->pcon.bsis_bout fi;
sn->pcon,bout_pc fr	 sa->pcon.bout_pc_fr;
sn->pcon.ale_fl_T	 = sa-)pcon.ale_fl;
sn->pcon.bbisem fl_I	 = sa-)pcon.bb_rmem fl;
sn-?pcon.bb_ud_ff 1	 = sa-pcon.bb_ud_ff;
sn-'1con,bb ula_fr_l 	 = sa->pcon.bb ula_f1;
sn->pcon.dsf bb_f1_1	 = sa->pcon.dst bb fl;
sn->pcon.ft2 -ba_f1_1	 = sa->pcon.ft2-ba_fl;
sn->pcon.ba ula fl _l	 = sa->pcon.ba_ula_fl;
sn->pcon.wr_fi_r	 = sa->pcon.wr_fl;

sn->pcon.rd f1 1	 = sa-)pcon.rd f1;
sn->pcon.enadsFl	 = sa->pcon.enddst;
sn->pcon.endftl_l	 = sa->pcon.endftl;
sn->pcon.endft2 1_ 	 = sa-)pcon.endft2;

it fi g de funcao_parte_controle 1/

/8 4- 	 4 t/
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It +
It +

It

It

It
It
It

It

It

It
It

/t
It
It +

It +

It +

It :

It +

/t +

/I :
/t +

+ t/
+ t/

t/

1/

t/
t/
t/
t/

t/

t/
t/
t/

it

+ it

+ 1/

+ t/

: 1/

+ t/

+ t/
t/

+ t/

:	 Risco :

Microprocessador RISC CMOS 32 bits

Autores: Andre', Dani, Giba, Gil,

GME, Jorge, Jungueira, Luigi,
Marcon, Paulo, Soto, Suzim.

Risco ( r-int.c	 ]

INTERFACE

void funcao_interface()

sn->pint.ale =
sn->pint.ba dst =
sn->pint.ba_ftl =
sn->pint.ba_r0 =

sn->pint.ba ula =
sn->pint.bb 1 =
sn->pint.bb -)', =

sn->pint.bb_dst =

sn->pint.bb ft2 =
sn->pint.bb_r0 =
sn->pint.bb_rielo =
sn->pint.bb_ud =

sn->pint.bb_ula =

sn->pint.bout_bb =

(sa->pcon.bout_inc fl 1	 & f(1)):
(sa->pean.loutinc_f2
(sa->pcon.bout__inc_f3_1

(sa->pcon.bsis bout_fl_l &	 fill?:
(sa->pcon.bsis:boutf2 &	 f[2]):

(sa->pcon.bsis_bout__f3_1 &	 #(3]);

sa->pcon.prod_bsis_f3_1 &	 1(3];
sa->pcon.K_prod #3 1 f[3];
sa->pcon,OS-tbb_fl_r

sa->pcon.ft2_ba fl 	 1
&	 fill;
 f[1].:

sa->pcon.pcincibuff2 & #(2]:
sa->pcon.pc_bout_fl_l 1(1];

sn->pint.bout_pc =

sn->pint.bout_inc =

sn->pint.bsisbout =

(sa->pcon.bb_dstf2

(sa->pcon.bb_dst__f3_1

sa->pcon.bb ft2 f2
sa->pcon.bb_r0J2
sa->pcon.bb_r4e4 #1_1
sa->pcon.bb_ud_fr 1

sa->pcon.bb ula_fr_l

(sa->pcon.bout_bbil_l
(sa->pcon.bout_bb_f2
(sa->pcon.bout_bb_f3_1

(sa->pcon.bout_pc_fl_l
(sa->pcon.bout_pc_#2
(sa->pcon.bout_pc_f3_1

sa->pcon.ale f1_1
sa->pcon.ba_ast_f2
sa->pcon.ba_ftl f2
sa->pcon.ba_rO_T2

sa->pcon.ba ula fl _I
sa->pcon.bb 1 IT 1-
sa->pcon.bb-02-

& fill;
& f(2];
& f(2];

& f[2];
& fill'
& f[3];
& f[2]

& f[2]):

& f[31);

& f(2);
& f(2];
& fill;
&
& 1(1];

& f[1])!
& f[2]):

f[3]);

& f(1]):
& f(2]):
& f[3]);

sn->pint.prod_bsis =
sn->pint.K_proxE =
sn->pint.dst_bb =
sn->pint.ft2_ba =
sn->pint.pcinc_bout =
sn->pint.pc_bout =

& f(21):
& f(3]);

sn->pint.proxri_bsis	 = sa->pcon.proxri_bsis ,f3_1	 & 1[3];
sn->pint.proxri_int_isr	 = sa->pcon.proxri_int_isr_f3 1	 f(3];
sn->pint.proxri_int_noop = sa->pcon.proxri_int_poop_fT 1 	 & 1(3];

sn->pint.rda ba =	 sa->pcon.rda ba f2	 & #(2];
sn->pint.rdb -bb =	 sa->pcon.rdb-bb_f2	 & f[2];
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sn->pint.rd = (sa->pcon.rd_fl_l & f[1]):
(sa->pcon.rd_f21 & f[2])
(sa->pcon.rd_f3__I & f(3]);

sn->pint.ri_proxri = sa->pcon.ri_proxri_f3 1 & f[3];
sn->pint.rmea bsis = sa->pcon.raes bsis _f3:1 & f(3];
sn->pint.rua Ea	 = sa->pcon.rua Ea f2 & f(2];
sn->pint.rub -bb	 = sa->pcon.rub-bb-f2 & 1(2];
sn->pint.rud_codud = sa->pcon.rud_coaud f2 & f(2];
sn->pint.rula_codula = sa->pcon.rula_codura_f2 & 1(2];

sn->pint.wr = (sa->pcon.wr_f1_1 &
(sa->pcon.wr_f2_1 &
(sa->pcon.wrf31 & f[3]);

lt + 	 + t/
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It + 	

/1 + 	

/1

/$
/t	 : Risco
/1

It

/1	 Microprocessador RISC CMOS 32 bits
it
it	 Autores:	 Andre', Dani, Giba l Gil,
/1	 GME, Jorge, Junqueira, Luigi,
/1	 Marton, Paulo, Soto, Suzim.
It

it + 	
it + 	

It + 	

it	 Risco	 r-po.c
is + 	

it + 	
It	 PARTE OPERATIVA
it + 	

void funcao_po(void);
void funcao_constante(void);
void funcao_banco_reoistradores(void);
void funcao_pla2(void);
void funcao ulal(void);
void funcao_pla ula(void);
void funcao_ulaU(void);

void funcao_parte_operativa()

funcao_po();
funcao constante():
funcao Bancoregistradores();
funcao_ula2(T;

void funcao_po()

if	 (sa->pint.bout_pc)

sn->po.bout	 =	 sa->po.PC;
if	 (sa->pint.pcinc_bout)

sn->po.pcinc	 =	 sa->po.bout;
sn->po.inc	 = sa->po.pcinc + 1;

if	 (sa->pint.bb1)

sn->po.bb	 =	 V; it pre-carga adiantada t/

if	 (sa->pint.bout_bb)
sn->po.bout	 =	 sa->po.bb;

if	 (sa->pint.bout_inc)
sn->po.bout	 =	 sa->po.inc;

if	 (sa->pint.pc_bout)
sn->po.PC	 =	 sa->po.bout;

if	 (sa->pint.bsis_bout)
sn->po.bsis	 =	 sa->po.bout;

if	 (sa->pint.rmem_bsis)
sn->po.raes	 =	 sa->po.bsis;

if	 (sa->pint.bb_rmes)
sn->po.bb	 =	 sa->po.rmem;

t/

1/

t/

t/

t/

t/

t/

t/
1/
t/

Si

t/

t/
t/
1/

t/

$/
1/

t/

t/
t/
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void funcao_constante()

if	 (sa->pint.proxK_bsis)

sn->po.proxK = sa->po.bsis;

if	 (sa->pint.K_prod)

sn-40.K = sa->po.proxK;

*define	 CAMPOKP	 Ox7ffL

*define	 CAMPOK6	 Ox1ffffL

*define	 EXT 1 KR	 Oxfffffc0OL
*define	 EXT -1161.0	 Oxffff0000L
*define	 EXT_i_KGHI	 00000fffft

sn-4o.sinaljp = (	 (sa-40.K & 81110) ? V : F );
sn->po.sinal_kg = (	 (sa->po.K & 81116) ? V 	 : F );

if	 (sa->pcon.b_kp)

if	 (sa-4o.sinal kp)
sn->oo.K exf	 (sa->po.K & CAMPOKP) 	 EXT_1_KP;

else sn->po.K_ext = sa-40.K & CAMPOKP;

if	 (sa-4con.b_kg1)

if	 (sa->po.sinal kg)
sn-)po.K_exf = (sa->po.K & CAMPOK6) 	 EXT 1 MO;

else sn->po.K ext = sa->po.K & CAMPOK6;

);

if	 (sa->pcon.b_kgh)

if	 (sa->po,sinal kg)
sn-40.K exf = ((sa->po.K & CAMPOK6)<<16) 	 EXT_l_K6HI;

else sn->po.K_ext = ((sa->po.K & CAMPOK6W16);

void funcao_banco_registradores()

sn->po.R00 = OL;

IS leitura - ciclo normal 1/
if	 (sa->pint.ba_ftl)

sn->po.ba = sa->po.breg[ sa->pcon.endftl 1 ];
if	 (sa->pint.bar0)	 tambea para 2do ciclo 3e net cot altft2 t/

sn-)po.ba = sa->po.R00;
if	 (sa->pint.badst) /I tambem para lro ciclo de sub-rot t/

sn->po.ba = sa->po.breg( sa->pcon.enddsti ];

1$ leitura - ciclo normal 1/
if	 (sa->pint.bb_ft2)

sn->po.bb = sa->po.breg( sa->pcon.endft2_1 );
It bb_K esta' na funcao_constante t/

if	 (sa->pint.bb_r0)	 leitura - para iro ciclo de sub-rot t/
sn->po.bb = sa->po.R00;

if	 (sa->pint,bb dst) /t no store t/

sn->po.bb = sa->po.breg[ sa->pcon.enddst_I ];

if	 (sa->pint.ft2_ba) It se altera ft2 t/
sn->po.breg[ sa->pcon.endft2_1 ] = sa->po.ba ;

1;

);

if	 (sa->pint.bb_K)

sn->po.bb = sa->po.K_ext;
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It escrita - ciclo normal	 t/

if	 (sa->pint.dst_bb) /t escrita do resultado t/

sn->po.breg(	 sa-)pcon.enddst_l	 ]	 =	 sa->po.bb;

void funcao_pla_pla()

*define C4	 (	 ( sa->po.rula	 & ) ?	 V	 :	 f )

*define C3	 (	 (	 sa->po.rula	 & BIT3 ) ?	 V	 :	 F )

*define C2	 (	 (	 sa->po.rula	 & BIT2 ) ?	 V	 :	 F )

*define Cl	 (	 (	 sa->po.rula	 & BIT1 ) ?	 V	 :	 f

*define CO	 (	 (	 sa->po.rula	 & BITO ) ?	 V	 :	 F )

It
lnstrucao	 Codigo	 (.rula)

and	 01111
Or	 01110
xor	 01101

01100

Operacao

ula	 =	 a
ula	 =	 a
ula	 =	 a
ula	 =

&	 b
b
b

subrc	 01011 ula	 =	 'a +	 b + 'carry
subrcnot	 01010 ula	 =	 "a +	 b +	 carry
subr	 01001 ula	 =	 "a +	 b +	 1
subrnc	 01000 ula	 =	 'a +	 b +	 0

subc	 00111 ula	 =	 a + + 'carry
subcnot	 00110 ula	 =	 a + "b +	 carry
sub	 00101 ula	 =	 a + "b +	 1
subnc	 00100 ula	 =	 a + "b +	 0

addcnot	 00011 ula	 =	 a +	 b + 'carry

addc	 00010 ula	 =	 a +	 b +	 carry
addl	 00001 ula	 =	 a +	 b +	 I

t/

1

add	 00000

sn->po.log	 =	 'C4	 &	 ( C3
sn->po.arit	 =	 'C4	 &	 '( C3

sn-)po.and	 =	 sa->po.log	 &
sn->po.or	 =	 sa->po.log	 &

sn->po.xor	 =	 sa->po.log	 &

sn->po.add	 =	 sa->po.arit;
sn->po.inv_a	 =	 sa-)po.arit

sn->po.inv_b	 =	 sa->po.arit

sn->po.com_c	 =	 sa->po.arit
sn->po.inv_c	 =	 sa->po.arit

&

&

CI
Cl

'CI

&

&

&

&

	ula	 =	 a

C2	 );

C2	 );

	

&	 CO;

	

&	 'CO;

	

&	 CO;

C3;
C2;

CI;
CO;

+	 b +	 0

void funcao_ulaO()

if	 (sa->po.sel_and)

sn->po.ula = sa->po.a & sa->po.b;

IS sn->po.cout nao altera 1/
/t sn->po.overf nao altera t/

];

if	 (sa->po.selor)

sn->po.ula = sa->po.a	 sa->po.b;

/t sn->po.cout nao altera I/
/t sn->po.overf nao altera t/

};
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if	 (sa->po.sel_xor)

sn->po.ula = sa->po.a	 sa->po.b;

/t sn->po.cout nao altera t/

/1 sn->po.overf nao altera t/

unsigned char vcout,i,va,vb,vcin;
unsigned long biti;

sn->po.ula = sa-:>po.a +

sa->po.b +

( sa-)po.cin ? 1 : 0 );
vcout = sa->po.cin;
bit_i = IL;
for	 ( i=0; i< =31; i =i+1 1

va = ( (sa->po.a & bit_i) ? V 	 F );
vb = ( (sa->po.b & bit i) ? V :	 F );
vcin = ( (vcout) ? V	 );
vcout = ( va & vb	 )

( va & vcin	 )

( vb & vcin	 );
bit_i = bit_i (f 1;

/t	 vcout = cout do bit 31,	 t/
/t	 vcin = cout do bit 30 = cin do bit 31 	 t/

sn-)po.cout = ( vcout ? V	 F );

sn->po.overf = ( vcout ? V 	 : F ) " ( vcin ? V : F );

I;

sn->po.negat	 = ( (	 sa->po.ula < 0 )	 ? V :	 F );

sn->po.zero	 = (	 sa-)po.ula	 ? F : V );

void funcao ulal()

funcao_pla_ula();
sn->po.a =	 ( sa->po.inv_a ? "sa->po.rua	 : sa->po.rua );
sn->po.b	 ( sa->po.inv_b ? ''sa->po.rub 	 : sa->po.rub );
sn->po.cin = ( sa->po.inv_c ?

( sa->po.com_c ? "sa-)po.c 	 :	 1 1 :
( sa-)po.com_c ?	 sa->po.c	 :	 0 )

);
sn->po.sel_and	 = sa->po.and;
sn->po.sel_or	 = sa->po.or;
sn->po.sel_xor	 = sa-)po.xor;

sn->po.sel add	 = sa->po.add;
funcao_ulaU();

void funcao_ula2()
(

if	 (sa-)pint.rula_codula)
sn->po.rula	 =	 sa->pcon.codula;

if	 (sa->pint.rua _ba)
sn->po.rua	 =	 sa->po.ba;

if	 (sa->pint.rub_bb)
sn->po.rub	 =	 sa->po.bb ;

funcao_ulal();
if	 (sa->pint.bb_ula)

sn->po.bb	 =	 sa->po.ula;
if	 (sa->pint.ba_ula)

sn->po.ba	 =	 sa->po.ula;

};

if	 (sa-)po.sel_add)
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	 + t/
	 + t/

t/

t/

	

Risco :	 t/
t/
t/

Microprocessador RISC CMOS 32 bits	 t/

t/
Autores:	 Andre', Dani, Giba, Gil,	 t/

GME, Jorge, Junqueira, Luigi,	 t/
Marion, Paulo, Soto, Suzic	 t/

t/

	 + 1/

	 +	 t/

	 + t/
	Risco ( r-mecc	 t/

	 + t/

	 + t/
MEMORIA	 t/
	 + t/

/t funcao que converte campos decimais da instr em um hexa de 32 bits t/

long unsigned instr(char t,	 char, char t,	 char t,	 char, char, char
long unsigned	 instr(tipo,	 cod, apsw,	 form,	 dst, ftl, ft2,

char	 tipo( 11],	 cod, apsw(2],	 form(121,	 dst, ftl, ft2,

unsigned char	 t10,	 aps,	 f10,s52;
long unsigned valor;

t10=100;

if (!strcmp(tipo,"ila")) t10=0;
if (!strcmp(tipo,'isa")) t10=1;
if (!strcmp(tipo,"ime")) t10=2;
if (!strcmp(tipo, ll ise)) t10=3;

aps=100;

if (!strcmp(apsw,"n")) aps=0;

if (!strcmp(apsWe)) aps=1;

fl0=100;
ss2=100;

if ( !strcap(form,"dst-ftl-ft2") 	 ) ( fl0=0;	 ss2=0; };
if ( !strcmp(form, il dst-ftl-kr)	 ) ( 110=0;	 ss2=1; };
if ( !strcmp(form,"dst-r0-kg1") 	 ) ( fl0=1;	 ss2=0; };
if ( !strcmp(form, il dst-dst-kgh")	 ) ( #10=2;	 ss2=0; };
if ( !strcep(form, m dst-dst-kgl")	 ) f f10=3;	 ss2=0; };

if (tlO>3)	 return(0);
if (cod>31)	 return(0);
if (aps>1)	 return(0);
if (f10>3 )	 return(0);
if (dst>31)	 return(0);
if (ftl>31)	 return(0);
if (ss2>1)	 return(0);
if (ft2>31)	 return(0);
if (resto>63)	 return(0);

valor=0L;

It
It

/t

/t

/t
It
/t

/I

It

It
It
it

It

/t

it

/t
it
it

it
It
It

char);
resto)
resto;
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/1	 contages dos parenteses...	 1/
/t	 4321	 11	 1	 2	 3	 4	 1/

valor =	 ((((long)(t10)	 )	 )	 t( 30)
((((long)(cod)	 1(311.) (C 25)

((((long)(aps)	 ) t( 24)

((((long)(f10)	 ) t( 22)

((((long)(dst)	 &31L) ft 17)

'((((long)(ftl)	 &31L) t( 12)

((((long)(ss2)	 &11.	 ) t( 11)
((((long)(ft2)	 &31L) ft 6	 )

((((long)(resto))	 &631)	 );

return(valor);

void funcao_memoria()

if	 (sa-)pint.ale)

sn-)mem.latch end 	 = sa-)po.bsis;
if	 (sa-)pint.rd & "sa:pint.ale)

sn->po.bsis = sa-)ses.ras((unsigned int)sa-)ses.latch end];
if	 (sa-)pint.wr & "sa-)pint.ale)

sn->mem,ram[(unsigned int)sa->mes.latch_end] = sa-)po.bsis;

It 1-
	

+ t/
It +
	

+ t/
It +
	

+ 1/
1$	 inicio do programa
	

+ t/

is
Este programa apenas executa 3 classes de instrucao: log-arit.,

sub-rotina e memoria.

Es 2 inicializa o SP (com 20), em 4 vai para a sub-rotina (em 50),

e em 52 retorna da sub-rot para o end do SP (20). Todos os nuseros em decimal.
t/

sn->sem.ram( 0]=0l;

sn-)mem.ras( 11=11;
sn->mem.ram( Thinstr( m ile,
sn->sem.rail[ 3]=3l;
sn->ses.ram( 41=instr( v isr",
sn->sem.ram( 5]=5l;

sn-)sem.ram( 61=61;

sn->mem.ram(18]=181;
sn-)sem.ram(191=191;
sn->ses.ras(20]=201;

sn-)mem.ram(21]=211;

sn->sem.ras(21]=221;
sn-)ses.ras(23]=231;
sn-)mem.ram(23]=241;

sn-)mem.ram(49]=491;
sn->ses.ras[50]=501;
sn->mem.ram[51]=511;
sn->sem.ram(52]=instr( "ime", 5, "n', "dst-ftl-ft2 1 , 31, 0, 30, 0);
sn-)mem.ram[53]=531;

sn-)sem.ras[54]=541;
sn->sem.ras[55]=551;

It +-- fie do programa 	 + t/
/t + 	 + 1/
/t + 	 + t/
/1+ 	 + $/

/1	 tipo, cod,apsw, form,	 dst,ftl,ft2,resto t/

0,	 "n",	 "dst-ftl-kp u , 30, 0, 0, 20);

0,	 "n",	 "dst-ftl-kp', 30, 0, 0, 50);

/1 + 	 + t/
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AMEX° A—Z

D e as. c r- it Sao .ai 1 g el) r- 1 "t inn 1 ca



Odefine verd 1
Odefine falso 0

/* ************************************* */
/* EASE 1 - E	 */

se la
entao ( se dst=pc

entao bout := bb
senao bout := inc;
pc ;= bout

);

se sl
entao ( se ( (dst=pc) e cond)

entao bout := bb
senao bout := inc;
pc := bout

);

se me
entao ( se ( (dst=pc) e load)

entao ( bout := bb;
bout := inc

)
senao ( se ( altera ft2 e (ft2=pc) )

entao bout i= pc
senao ( bout := inc;

pc := bout

)

se sr

);

entao ( se cond
entao bout :=	 bb
senao
pc	 :=

bout
bout

:=	 inc;

);

bsis := bout;

/* ************************************* */
/* EASE 1 - D (decodificacao)	 */
decodifica();

/* ************************************* */
/* EASE 1 - Em (escrita end. dado mem.) */

Se me
vntao ( bb	 ula;

bout := bb:
bsis := bout;
se altera It2
entao	 ( ba

	

rua :=	 ba;
tAla	 op ula

)
;

se sr
entao ( calcula_op_ula;

bb	 sai	 ula;
bout := bE;
bsis := bout;
dst := bb

142
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/* ************************************* */
/* EASE 1 - W	 (escrita do resultado)	 */
se la
entao	 ( se usaula

entao bb :=
senao bb := sai_ud;
se (dst'=pc)
entao dst := bb

se sl
entao ( se cond

entao ( bb := sai_ula;
se (dst'=pc)
entao dst := bb

);

se me
entao	 ( se load

entao ( bb := rmem;
se (dst''=pc)
entao dst := bb

);

se (sr e	 cond)
entao bb	 sai_ula;

/* ************************************* */
/* EASE 2 - Ia	 (leitura da instrucao)	 */

bout := pc;
pcinc	 bout;

/* **********************************t** */
/* FASE 2 -	 k (ieltura dos operandos) 	 */

ba
bb	 fb;
se uba.ula
entao	 ( rua	 :=	 ba;

	

rub	 bb;

	

ula	 op.ula

senao	 ( rda	 :=	 ba;

	

rdb	 :=	 bb;
ud := op.ud

);

/* ************************************* */
/* EASE 2 - Ma	 (acesso dado memoria)	 */
se me
entao ( se store

entao ( bb := dst;
bout := bb;
bsis := bout

);
se alterajt2
entao ba := verd

):
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se sr
entao ( bout :,--. pc;

bsis :- bout;
ba := ftl:
bb := fb;
rua :=	 ba;
rub :=	 bb;
ula	 op_ula

);

/* ************************************* */
/* FASE 3 - lb	 (leitura da instrucao) 	 */

in := bsis;
imed := bsis;

/* ************************************* */
/* FASE 3 - 0 (operacao)	 */

bb := verd;

/* ************************************* */
/* EASE 3 - Mb (acesso dado memoria) 	 */
se me
entao ( se store

entao ( bb := dst;
bout	 :=	 bb:

bout

senao ( rmem	 bsis; /* load */
bb := verd

)z
se altera ft2
entao ( ba	 sat2..ukt:

se ( fh2=pc )
entao pc := ha
senao ft2 := ba

);
de( breq :- end	 dst

);

se sr
entao ( bout := pc;

bsis := bout;
bb := verd;
dec -
	 -
breq := end_dst;

);
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AMEX° A-3

13r-1.-a-ca Spilc e dos blocos
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CIRCUITO: ula2.txt
TECNOLOGIA: cmos12.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL=2 LD=0.06U TOX=275E-10 NSUB=2E16 VT0=0.81
+U0=510 UEXP=0.22 UCRIT=24.3K DELTA=0.4 XJ-0.4U VMAX=54K NEFF=-4
+RSH= 62 NFS- 10 JS-2U CJ-150U CJSW= 720P MJ=0.53 MJSW= 0.53 PB-0.68V
+CGDO=270P CGS0=270P
*
.MODEL PMOS PMOS LEVEL-2 LD=0.03U TOX=275E-10 NSUB=5E16 VT0=-1.23
+U0=210 UEXP-0.33 UCRIT=51K DELTA=0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS =0 JS=10U CJ-560U CJSW=672P MJ=0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0-270P

*
SUBCIRCUITO CORRESPONDENTE A CELULA ula2.txt

*
Transistores tipo NMOS: 54
Transistores tipo PMOS: 54
No	 0	 gnd
No	 1 - vdd2
No	 6 - vddl
No	 9 - a0
No 10 - b0
No 11 = bl
No 12 - al
No 13 = bi0
No 14 = axorbl
No 15 = coutnegl
No 16 - aorbOneg
No 17 = aandblneg
No 18 = a+b+c0
No 20 = laritneg
No 21 = lxornegl
No 22 = sOneg
No 23 - zout
No 24 = bil
No 25 = aandb0
No 26 = aorb0
No 27 = cin0
No 28 - lornegl
No 29 = aorblneg
No 30 = landnegl
No 31 = aandb0neg
No 32 = cinneg0
No 34 = laritnegl
No 35 = axorbOneg
No 36 = sl
No 37 = aioneg
No +38 - ailneg
No 39 = biOneg
No 40 = bilneg
No 41 = aandbl
No 42 - aorbl
No 43 = cinl
No 44 = for
No 45 - lorneg
No 46 = land
No	 47 = landneg
No	 48 = axorb0
No	 49 = cinnegl
No	 50 = axorbineg
No	 51 = a+b+cl
No	 52 = larit
No	 53 = lxor



147

No 54 = lxorneg
No 55 = sO
No 56 = zinnands0
No 57 = zin
No 58 = slneg

VB 39 0 do 0
VA 37 0 dc 4.5
VC 32 0 PULSE(4.5 0 19n In In 19n 40n)

VDD 6 0 DC 4.5
VDD2 1 0 DC 4.5
VZ 57 0 dc 0
val 38 0 do 0
vbl 40 0 do 4.5
VT 52 0 DC 4.5
VX 53 0 DC 0
VO 44 0 DC 0
VD 46 0 DC 0

cs0 55 0 200f
csl 36 0 200f
cc 15 0 300f
cz 23 0 200f

MN1 5 58 23 0 NMOS L-1.2U W-3.0U AD=33P AS=10P PD=28U PS=13U
MP2 4 57 6 1 PMOS L=1.2U W=7.5U AD-83P AS-44P PD-37U PS=47U
MN3 56 57 0 0 NMOS L=1.2U W-3.0U AD-19P AS-21P PD-19U PS=20U
MP4 23 58 1 1 PMOS L=1.2U W=7.5U AD-42P AS-53P PD=27U PS=29U
MN5 5 56 0 0 NMOS L=1.2U W=3.0U AD-33P AS-70P PD-28U PS=66U
MP6 56 55 4 1 PMOS L=1.2U W=7.5U AD=60P AS=83P PD=31U PS-37U
MP7 23 56 1 1 PMOS L=1.2U W=7.5U AD=42P AS=53P PD=27U PS=29U
MN8 56 55 0 0 NMOS L=1.2U W=3.0U AD-19P AS=70P PD-19U PS=66U
MP9 55 22 6 1 PMOS L-1.2U W=37.5U AD-179P AS-715P PD-84U PS=113U
MN10 55 22 0 0 NMOS L=1.2U W=15.0U AD-89P AS=341P PD=43U PS=75U
MN11 36 58 0 0 NMOS L=1.2U W=15.0U AD=71P AS=341P PD=39U PS=75U
MP12 36 58 1 1 PMOS L=1.2U W=37.5U AD=231P AS-269P PD-87U PS-89U
MN13 50 53 58 0 NMOS L=1.2U W=6.0U AD-27P AS-29P PD-21U PS-24U
MP14 58 21 50 1 PMOS L-1.2U W=15.0U AD-67P AS=89P PD=38U PS-43U
MN15 22 53 35 0 NMOS L-1.2U W= 6.0U AD-21P AS-52P PD=19U PS=32U
MP16 35 54 22 1 PMOS L-1.2U W=15.0U AD-71P AS-89P PD=39U PS=43U
MP17 21 53 1 1 PMOS L=1.2U W=15.0U AD-85P AS-107P PD-42U PS-44U
MN18 54 53 0 0 NMOS L-1.2U W-6.0U AD-30P AS-136P PD=25U PS-57U
MP19 54 53 6 1 PMOS L-1.2U W-15.0U AD-71P AS=278P PD=39U PS=68U
MN20 21 53 0 0 NMOS L-1.2U W-6.0U AD=28P AS-136P PD=21U PS-57U
MP21 33 20 22 1 PMOS L=1.2U W-15.0U AD-71P AS-89P PD-39U PS-43U
MN22 22 52 33 0 NMOS L=1.2U W=6.0U AD=21P AS=52P PD-19U PS=32U
MP23 58 34 19 1 PMOS L=1.2U W=15.0U AD-67P AS=89P PD=38U PS=43U
MN24 19 52 58 0 NMOS L=1.2U W=6.0U AD-27P AS-29P PD=21U PS=24U
MP25 34 52 1 1 PMOS L=1.2U W=15.0U AD=85P AS-107P PD=42U PS-44U
MN26 34 52 0 0 NMOS L-1.2U W-6.0U AD-28P AS-136P PD-21U PS-57U
MP27 20 52 6 1 PMOS L=1.2U W=15.0U AD-71P AS=278P PD=39U PS=68U
MN28 20 52 0 0 NMOS L=1.2U W-6.0U AD-30P AS=136P PD=25U PS=57U
MN29 33 18 0 0 NMOS L= 1.2U W=6.0U AD=30P AS=136P PD=25U PS=57U
MP30 33 18 6 1 PMOS L=1.2U W-15.0U AD-71P AS-278P PD-39U PS=68U
MN31 19 51 0 0 NMOS L=1.2U W-6.0U AD-28P AS-136P PD-21U PS=57U
MP32 19 51 1 1 PMOS L-1.2U W-15.0U AD-85P AS=107P PD=42U PS=44U
MN33 18 48 32 0 NMOS L=1.2U W=9.0U AD-32P AS=82P PD=25U PS=38U
MP34 18 35 32 1 PMOS L=1.2U W=22.5U AD=107P AS=143P PD=54U PS=58U
MN35 49 14 51 0 NMOS L=1.2U W-9.0U AD-41P AS-48P PD-27U PS=30U
MP36 49 50 51 1 PMOS L=1.2U W=22.5U AD-107P AS-143P PD-54U PS=58U
MN37 18 32 48 0 NMOS L=1.2U W-9.0U AD=32P AS-82P PD=25U PS=38U
MP38 18 32 35 1 PMOS L=1.2U W=22.5U AD-107P AS=143P PD=54U PS=58U
MN39 14 49 51 0 NMOS L=1.2U W-9.0U AD=41P AS=48P PD=27U PS-30U
MP40 50 49 51 1 PMOS L=1.2U W=22.5U AD-107P AS-143P PD=54U PS=58U
MP41 50 14 1 1 PMOS L=1.2U W-30.0U AD-179P AS-215P PD-72U PS=74U
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MN42 50 14 0 0 NMOS L=1.2U W=12.0U AD=57P AS=273P PD-33U PS=69U
MP43 35 48 6 1 PMOS L-1.2U W-30.0U AD=143P AS--566P PD=69U PS=98U
MN44 35 48 0 0 NMOS L=1.2u w=12.00 AD-70P AS-273P PD-37U PS=69U
MN45 17 46 58 0 NMOS L=1.2U W-6.0U AD-27P AS=30P PD=21U PS=25U
MP46 58 30 17 1 PMOS L=1.2U W=15.OU AD-67P AS-89P PD=38U PS=43U
MN47 22 46 31 0 NMOS L-1.2U W=6.OU AD-28P AS-23P PD=21U PS-22U
MP48 31 47 22 1 PMOS L=1.2U w=15.0U AD-71P AS-89P PD=39U PS-43U
mP49 30 46 1 1 PMOS L=1.2U W=15.OU AD=85P AS-107P PD=42U PS=44U
mP50 47 46 6 1 PMOS L=1.2U W=15.0U AD=71P AS=278P PD=39U PS=68U
MN51 47 46 0 0 NMOS L=1.2U W=6.0U AD-30P AS-136P PD-25U PS=57U
MN52 30 46 0 0 NMOS L=1.2u w=6.0u AD-28P AS=136P PD=21U PS-57u
mP53 58 28 29 1 PMOS L=1.2U w-15.0u AD-67P AS=89P PD=38U PS-43U
MN54 29 44 58 0 NMOS L=1.2U W=6.0U AD-27P AS-30P PD=21U PS=25U
MN55 22 44 16 0 NMOS L=1.2U W=6.0U AD-28P AS-23P PD=21U PS=22U
MP56 16 45 22 1 PMOS L=1.2U W=15.0U AD=71P AS=89P PD=39U PS=43U
MP57 28 44 1 1 PMOS L=1.2U w-15.00 AD-85P AS-107P PD=42U PS-44U
MN58 28 44 0 0 NMOS L=1.2U W=6.OU AD=28P AS=136P PD=21U PS=57U
MN59 45 44 0 0 NMOS L=1.2U W=6.0U AD=30P AS=136P PD=25U PS=57U
MP60 45 44 6 1 PMOS L-1.2U w=15.0U AD-71P AS-278P PD-39U PS=68U
MN61 49 32 31 0 NMOS L=1.2U W=4.5U AD-21P AS-19P PD-18u PS-19U
MP62 16 32 49 1 PMOS L=1.2U w=11.30 AD=53P AS=67P PD=32U PS=35u
mN63 17 49 15 0 NMOS L=1.2U W=4.5U AD=20P AS=25P PD=18U PS=22U
MP64 15 49 29 1 PMOS L=1.2U w-11.3U AD-53P AS=67P PD=32U PS=35U
MP65 31 27 49 1 PMOS L-1.2U W=11.3U AD=53P AS=67P PD=32U PS=35U
MN66 49 27 16 0 NMOS L=1.2U W=4.5U AD-21P As-19P PD-18u PS-19u
mN67 29 43 15 0 NMOS L=1.2U W=4.5U AD=20P AS=25P PD=18U PS=22U
MP68 15 43 17 1 PMOS L=1.2U W=11.3U AD=50P AS-67P PD-31U PS=35U
MP69 27 32 6 1 PMOS L=1.2U W=30.0U AD-143P AS=566P PD=69U PS=98U
mN70 27 32 0 0 NMOS L=1.2U W=12.0U AD-70P AS-273P PD=37U PS=69U
MN71 43 49 0 0 NMOS L=1.2U W=12.OU AD-57P AS-273P PD-33U PS=69U
MP72 43 49 1 1 PMOS L=1.2U w-30.0U AD=179P AS-215P PD-72U PS-74U
MP73 16 26 6 1 PMOS L=1.2U w=22.5U AD-107P AS-427P PD-54U PS=83U
MN74 16 26 0 0 NMOS L=1.2U W=9.0U AD-50P AS=205P PD=31U PS=63U
MP75 29 42 1 1 PMOS L=1.2U W-22.5U AD-137P AS=161P PD=57U PS=59U
mN76 29 42 0 0 NMOS L=1.2U W=9.0U AD-43P AS=205P PD=27U PS=63U
MP77 31 25 6 1 PMOS L=1.2U w=22.50 AD=107P As-427P PD=54U PS=83U
MN78 31 25 0 0 NMOS L=1.2U W=9.0U AD-50P AS-205P PD=31U PS=63U
MN79 17 41 0 0 NMOS L=1.2U W-9.0U AD-43P AS=205P PD=27U PS-63U
mP80 17 41 1 1 PMOS L=1.2U W=22.5U AD-137P AS-161P PD=57U PS=59U
MP81 26 39 6 1 PMOS L=1.2U W=15.0U AD-71P AS-278P PD=39U PS=68U
mP82 42 40 1 1 PMOS L=1.2u W=15.0U AD-85P AS-107P PD=42U PS-44U
MN83 3 40 42 0 NMOS L=1.2U W=6.0U AD=122P AS=44P PD=52U PS-29U
MN84 2 39 26 0 NMOS L=1.2U W=6.0U AD-122P AS-44P PD=52U PS=29U
MP85 26 37 6 1 PMOS L=1.2U W=15.OU AD-71 p AS=278P PD=39U PS=68U
mP86 42 38 1 1 PMOS L=1.2U W=15.0U AD-85P AS-107P PD=42U PS=44U
mN87 3 38 0 0 NMOS L=1.2U W-6.0U AD-122P AS=105P PD-52U PS-81U
mN88 2 37 0 0 NMOS L=1.2U W=6.0U AD-122P AS=105P PD=52U PS=81U
MP89 8 40 41 1 PMOS L=1.20 W=15.OU AD=275P AS=125P PD=67U PS=47U
mP90 7 39 25 1 PMOS L=1.2U W=15.0U AD-278P AS-125P PD-67u PS-47u
MN91 41 40 0 0 NMOS L=1.2U w-6.0u AD=28P AS=136P PD-21u PS=57U
mN92 25 39 0 0 NMOS L=1.2U w-6.0U AD-30P AS-136P PD=25U PS=57U
mP93 8 38 1 1 PMOS L=1.2U W=18.0U AD-275P AS-272P PD=67U ps=75U
MP94 6 37 7 1 PMOS L-1.20 W=15.0U AD-247P AS=278P PD=74U PS=67U
MN95 25 37 0 0 NMOS L=1.2U w=6.0u AD-30P AS=136P PD=25U PS-57u
mN96 41 38 0 0 NMOS L=1.2U W=6.0U AD=28P AS-136P PD=21U PS=57U
MP97 48 39 37 1 PMOS L=1.2U W=22.5U AD-107P AS=143P PD=54U PS-58U
mN98 37 13 48 0 NMOS L=1.2U w=9.0u AD-32P AS-82P PD=25U PS=38U
MN99 14 24 38 0 NMOS L=1.2U W=9.OU AD=41P AS=48P PD=27U PS=30U
MP100 38 40 14 1 PMOS L=1.2U W=22.5U AD=107P AS=143P PD=54U PS-58U
mP101 48 37 39 1 PMOS L=1.2U W=22.5U AD=107P AS = 143P PD=54U PS=58U
mN102 13 37 48 0 NMOS L-1.2U W-9.0U AD-32P AS-82P PD-25U PS=38U
mN103 14 38 24 0 NMOS L=1.2U W=9.OU AD=41P AS=48P PD-27U PS=30U
mp104 40 38 14 1 PMOS L=1.2U w=22.5u AD-107 p As-143P PD=54U PS=58U
mp105 24 40 1 1 PMOS L=1.2U W=22.5U AD-137P AS=161P PD=57U PS=59U
MN106 24 40 0 0 NMOS L=1.2U w=9.0U AD-43P AS-205P PD-27U PS=63U
MP107 13 39 6 1 PMOS L=1.2u w=22.50 AD-107P AS-427P PD=54U PS=83U
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MN108 13 39	 0	 0 NMOS L=1.2U W=9.0U AD-50P AS-205P PD-31U PS=63U

.tran 1n 80n

.opt temp-125

.END
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CIRCUITO: ipc.txt
TECNOLOGIA: cmos12.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL=2 LD=0.06U TOX=275E-10 NSUB=2E16 VT0=0.81
+U0-510 UEXP = 0.22 UCRIT=24.3K DELTA=0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS=0 JS=2U CJ=150U CJSW=720P MJ=0.53 MJSW =0.53 PB=0.68V
+CGDO-270P CGS0=270P

.MODEL PMOS PMOS LEVEL-2 LD-0.03U TOX-275E-10 NSUB=5E16 VT0=-1.23
+U0-210 UEXP=0.33 UCRIT=51K DELTA-0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS=0 JS-10U CJ=5600 CJSW=672P MJ-0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0=270P

*
SUBCIRCUITO CORRESPONDENTE A CELULA ipc.txt

*
* Transistores tipo NMOS:	 22
* Transistores tipo PMOS: 	 22
* No 0 = gnd
* No 1 = vdd2
* No 12 = al
* No 13 = ail
* No 14 = bl
* No 15 = b0
* No 16 = a0
* No 17 = ai0
* No 18 = cout
* No 19 = vddl
* No 20 = sO
* No 22 = ncout
* No 23 = sl
* No 26 = cin
* No 27 =
* No 28 = i0
* No 29 = ncin

VDD2
VDD1

1
19

0	 DC	 4.5
0	 DC	 4.5

Vnc 29 0	 pulse(4.5	 0 5n In In 20n 50n)
Vci 26 0 pulse(0	 4.5 5n In In 20n 50n)

Va0 28 0	 do	 4.5
Val 27 0	 do	 4.5

Cs0 20 0	 200f
Csl 23 0 200f
Cco 18 0 220f
Cnc 22 0 150f

MN1 10	 34 23	 0 NMOS L-1.2U W-12.0U AD=568P AS-39P PD=118U PS-31U
MP2 23	 34 1	 1 PMOS L-1.2U W-30.0U AD=152P AS-107P PD=70U PS=67U
MN3 9	 33 20	 0 NMOS L-1.2U W=12.0U AD=467P AS=214P PD=101U PS=61U
MN4 8	 32 10	 0 NMOS L-1.2U W-12.0U AD=467P AS-568P PD=101U PS-118U
MP5 20	 31 19	 1 PMOS L-1.2U W=30.0U AD-188P AS=107P PD-72U PS-67U
MP6 20	 33 19	 1 PMOS L-1.2U W=30.0U AD-188P AS-102P PD=72U PS=67U
MP7 23	 30 1	 1 PMOS L-1.2U W=30.0U AD-188P AS=129P PD=72U PS=69U
MP8 23	 32 1	 1 PMOS L=1.2U W-30.0U AD-188P AS-107P PD-72U PS-67U
MN9 9	 31 0	 0 NMOS L-1.2U W-12.0U AD-467P AS-293P PD=101U PS=116U
mN10 8	 30 0	 0 NMOS L=1.2U W=12.0U AD-467P AS=293P PD-101U PS=116U
MN11 7	 29 33	 0 NMOS L=1.2U W-9.0U AD-234P AS-71P PD=70U PS=35U
MP12 33	 28 19	 1 PMOS L-1.2U W=22.5U AD-141P AS=80P PD=57U PS=52U
MP13 33	 29 19	 1 PMOS L-1.2U W=22.5U AD=141P AS=78P PD-57U PS=52U
MN14 7	 28 0	 0 NMOS L=1.2U W=9.0U AD=234P AS=96P PD=70U PS=45U
MN15 6	 29 32	 0 NMOS L-1.2U W-9.0U AD-283P AS=66P PD-80U PS=33U
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MP16 32 29 1 1 PMOS L-1.2U W=22.5U AD=141P AS-80P PD-57U PS=52U
MP17 32 27 1 1 PMOS L=1.2U 14=22.5U AD=141P AS=99P PD=57U PS=54U
MN18 5 26 31 0 NMOS L=1.2U W-9.0U AD-267P AS=71P PD=77U PS=35U
MN19 6 27 0 0 NMOS L=1.2U W=9.0U AD-283P AS-361P PD=80U PS=120U
MP20 31 25 19 1 PMOS L-1.2U W-22.5U AD-141P AS-80P PD-57U PS=52U
MP21 31 26 19 1 PMOS L=1.2U W=22.5U AD-141P AS-78P PD=57U PS=52U
MN22 5 25 0 0 NMOS L=1.2U W=9.0U AD-267P AS=96P PD-77U PS=45U
MN23 4 27 34 0 NMOS L=1.2U W=9.0U AD=283P AS-66P PD=80U PS=33U
MP24 34 25 1 1 PMOS L=1.2U W=22.5U AD-141P AS=99P PD-57U PS=54U
MP25 34 27 1 1 PMOS L=1.2U W=22.5U AD-141P AS=80P PD=57U PS=52U
MN26 4 25 0 0 NMOS L-1.2U W=9.0U AD=283P AS=216P PD=80U PS=88U
MN27 25 28 0 0 NMOS L=1.2U W=6.0U AD=187P AS=46P PD=77U PS=27U
MP28 25 28 19 1 PMOS L=1.2U W=15.0U AD=53P AS=48P PD=37U PS=37U
MP29 18 22 19 1 PMOS L=1.2U W=30.0U AD=107P AS-102P PD=67U PS-67U
MN30 18 22 0 0 NMOS L=1.2U W=12.0U AD-383P AS-93P PD=89U PS=39U
MP31 30 28 1 1 PMOS L=1.2U W=22.5U AD=116P AS=80P PD-55U PS=52U
MN32 30 28 3 0 NMOS L=1.2U W=9.0U AD-41P AS-156P PD=27U PS=52U
MN33 2 26 3 0 NMOS L=1.2U W=9.0U AD=251P AS=156P PD-73U PS-52U
MP34 30 26 1 1 PMOS L=1.2U W=22.5U AD-141P AS-80P PD-57U PS=52U
MP35 30 24 1 1 PMOS L=1.2U W-22.5U AD-141P AS=99P PD-57U PS=54U
MN36 2 24 0 0 NMOS L-1.2U W-9.0U AD-251P AS=41P PD-73U PS=27U
MP37 22 26 19 1 PMOS L=1.2U W-22.5U AD-80P AS=78P PD-52U PS=52U
MN38 11 26 22 0 NMOS L=1.2U W=9.0U AD=308P AS=26P PD=86U PS=25U
MN39 21 28 11 0 NMOS L=1.2U W-9.0U AD-426P AS=308P PD=112U PS=86U
MP40 22 28 19 1 PMOS L=1.2U W=22.5U AD-141P AS-78P PD-57U PS=52U
MP41 19 27 22 1 PMOS L=1.2U W=22.5U AD-80P AS-141P PD=52U PS=57U
MN42 21 27 0 0 NMOS L-1.2U W=9.0U AD=426P AS=26P PD-112U PS=25U
MN43 24 27 0 0 NMOS L=1.2U W-6.0U AD-21P AS-192P PD=19U PS=79U
MP44 24 27 1 1 PMOS L=1.2U W-15.0U AD-71P AS=53P PD=40U PS=37U

.tran In 50n

.opt temp-125

.END
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*
CIRCUITO: mux.cel
TECNOLOGIA: cmos12.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL-2 LD=0.06U TOX-275E-10 NSUB=2E16 VT0=0.81
+U0=510 UEXP=0.22 UCRIT=24.3K DELTA=0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS=0 JS-2U CJ=150U CJSW=720P MJ=0.53 MJSW=0.53 PB=0.68V
+CGDO=270P CGS0-270P

.MODEL PMOS PMOS LEVEL-2 LD=0.03U TOX-275E-10 NSUB=5E16 VT0=-1.23
+UO=210 UEXP=0.33 UCRIT=51K DELTA-0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS=0 JS=10U CJ=560U CJSW= 672P MJ=0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0=270P
*	 *
* SUBCIRCUITO CORRESPONDENTE A CELULA 	 mux.cel
*
* Transistores tipo NMOS:	 12
* Transistores tipo PMOS:	 12
* No 0 gnd
* No 1 = vddl
* No 4 vdd2
* No 6 i0
* No 8 a0
* No 9 - sO
* No 10 - b0
* No 12
* No 14 = al
* No 15 sl
* No 16 = bl
* No 17 -
* No 18 la
* No 21 lb

vddl 1 0 dc 4.5
va0 8 0 pulse(0	 4.5 12n In In 13n 40n)
vb0 10 0 dc 0
vi0 6 0 dc 0
vla 18 0 pulse(4.5	 0 10n In In 3n 15n)
vlb 21 0 dc 0
vli 17 0 dc 0

c0 9 0 300f

MN1 9	 21	 10 0 NMOS L-1.2U W=7.5U AD=35P AS=44P PD-24U PS=28U
MP2 10	 20	 9 PMOS L=1.2U W=18.3U AD=105P AS=110P PD-48U PS=49U
MP3 15	 19	 16 1 PMOS L=1.2U W-18.3U AD-87P AS=110P PD=46U PS-49U
MN4 16	 21	 15 0 NMOS L-1.2U W=7.5U AD=43P AS=44P PD=26U PS=28U
MN5 20	 21	 0 0 NMOS L=1.2U W=7.SU AD-44P AS-90P PD-28U PS=39U
mk6 20	 21	 1 1 PMOS L-1.2U W-18.30 AD-87P AS-134P PD=46U PS=52U
MP7 4	 21	 19 PMOS L=1.2U W=18.3U AD=131P AS-110P PD-50U PS=49U
MN8 19	 21	 0 0 NMOS L=1.2U W=7.5U AD-35P AS-90P PD-24U PS=39U
MN9 9	 18	 8 0 NMOS L=1.2U W=7.5U AD=35P AS=44P PD-24U PS=28U
MP10 8	 7	 9 1 PMOS L-1.2U W-18.3U AD-105P AS-110P PD-48U PS-49U
MP11 15	 13	 14 PMOS L-1.2U W=18.3U AD-87P AS-110P PD=46U PS-49U
MN12 14	 18	 15 0 NMOS L-1.2U W=7.5U AD=43P AS=44P PD=26U PS=28U
MN13 7	 18	 0 NMOS L-1.2U W-7.5U AD=44P AS=90P PD-28U PS-39U
MP14 7	 18	 1 1 PMOS L=1.2U W=18.3U AD=87P AS=134P PD=46U PS=52U
MP15 4	 18	 13 1 PMOS L-1.2U W=18.3U AD=131P AS-110P PD-50U PS=49U
MN16 13	 18	 0 0 NMOS L-1.2U W=7.5U AD-35P AS-90P PD=24U PS-39U
MN17 9	 17	 6 0 NMOS L=1.2U W=7.5U AD-35P AS-44P PD=24U PS=28U
MP18 6	 5	 9 1 PMOS L-1.2U W-18.3U AD-105P AS-110P PD-48U PS=49U
MP19 15	 11	 12 1 PMOS L-1.2U W=18.3U AD=87P AS=110P PD-46U PS-49U
MN20 12	 17	 15 0 NMOS L-1.2U W=7.SU AD-43P AS-44P PD=26U PS=28U
MN21 5	 17	 0 NMOS L-1.2U W=7.5U AD=44P AS=90P PD=28U PS=39U
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MP22 5 17 1 1 PMOS L=1.2U W=18.3U AD=87P AS=134P PD=46U PS=52U
MP23 4 17 11 1 PMOS L=1.2U W-18.3U AD-131P AS-110P PD-50U PS=49U
MN24 11 17 0 0 NMOS L=1.2U W=7.5U AD-35P AS-90P PD-24U PS=39U

.tran in 40n

.opt temp-125

.END
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CIRCUITO: mux.cel
TECNOLOGIA: cmosl2.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL=2 LD=0.06U TOX=275E-10 NSUB=2E16 VT0=0.81
+U0=510 UEXP=0.22 UCRIT=24.3K DELTA-0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS=0 JS=2U CJ-150U CJSW=720P MJ=0.53 MJSW=0.53 PB=0.68V
+CGDO=270P CGS0-270P
*
.MODEL PMOS PMOS LEVEL=2 LD=0.03U TOX-275E-10 NSUB=5E16 VTO=-1.23
+U0=210 UEXP=0.33 UCRIT=51K DELTA=0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS=0 JS=10U CJ-560U CJSW=672P MJ=0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0-270P
*	 *
* SUBCIRCUITO CORRESPONDENTE A CELULA 	 mux.cel
*
* Transistores tipo NMOS:	 12
* Transistores tipo PMOS:	 12
* No 0	 gnd
* No 1 - vddl
* No 4 = vdd2
* No 6 - 10
* No 8 - a0
* No 9 - sO
* No 10 = b0
* No 12 =
* No 14 - al
* No 15 = sl
* No 16 = bl
* No 17 =
* No 18 = la
* No 21 = lb

vddl 1 0	 dc	 4.5
va0 8 0 pulse(0	 4.5 12n In In 13n 40n)
vb0 10 0 dc 0
vi0 6 0 dc 0
vla 18 0	 pulse(4.5	 0 10n In In 3n 15n)
vlb 21 0 dc 0
vli 17 0 dc 0

c0 9 0 300f

MN1 9	 21	 10 0 NMOS L-1.2U W-7.5U AD-35P AS=44P PD=24U PS=28U
MP2 10	 20	 9 1 PMOS L=1.2U W=18.3U AD-105P AS-110P PD-48U PS=49U
MP3 15	 19	 16 1 PMOS L-1.2U W-18.3U AD=87P AS=110P PD=46U PS=49U
MN4 16	 21	 15 0 NMOS L=1.2U W-7.5U AD-43P AS=44P PD=26U PS=28U
MN5 20	 21	 0 0 NMOS L=1.2U W=7.5U AD-44P AS=90P PD=28U PS=39U
MP6 20	 21	 1 1 PMOS L=1.2U W=18.3U AD=87P AS=134P PD=46U PS=52U
MP7  4	 21	 19 1 PMOS L=1.2U W-18.3U AD-131P AS=110P PD=50U PS-49U
MN8 19	 21	 0 0 NMOS L-1.2U W=7.5U AD-35P AS=90P PD-24U PS=39U
MN9 9	 18	 8 0 NMOS L=1.2U W=7.5U AD-35P AS-44P PD=24U PS=28U
MP10 8	 7	 9 1 PMOS L=1.2U W-18.3U AD-105P AS=110P PD=48U PS=49U
MP11 15	 13	 14 1 PMOS L=1.2U W=18.3U AD=87P AS-110P PD-46U PS-49U
MN12 14	 18	 15 0 NMOS L-1.2U W=7.5U AD-43P AS-44P PD=26U PS=28U
MN13 7	 18	 0 0 NMOS L=1.2U W=7.5U AD-44P AS=90P PD-28U PS=39U
MP14 7	 18	 1 1 PMOS L=1.2U W-18.3U AD-87P AS-134P PD=46U PS=52U
MP15 4	 18	 13 1 PMOS L-1.2U W-18.3U AD-131P AS=110P PD=50U PS-49U
MN16 13	 18	 0 0 NMOS L=1.2U W=7.5U AD=35P AS=90P PD=24U PS=39U
MN17 9	 17	 6 0 NMOS L=1.2U W=7.5U AD-35P AS-44P PD-24U PS=28U
MP18 6	 5	 9 1 PMOS L=1.2U W-18.3U AD-105P AS=110P PD=48U PS=49U
MP19 15	 11	 12 1 PMOS L-1.2U W-18.3U AD=87P AS=110P PD=46U PS-49U
MN20 12	 17	 15 0 NMOS L=1.2U W=7.5U AD-43P AS-44P PD-26U PS=28U
MN21 5	 17	 0 0 NMOS L=1.2U W=7.5U AD-44P AS=90P PD=28U PS=39U
MP22 5	 17	 1 1 PMOS L-1.2U W-18.3U AD=87P AS=134P PD-46U PS=52U
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MP23	 4 17 11	 1 PMOS L=1.2U W-18.3U AD-131P AS-110P PD =. 50U PS--49U
MN24	 11 17	 0	 0 NMOS L=1.2U W=7.5U AD-35P AS=90P PD=24U PS=39U

.tran in 40n

.opt temp=125

.END
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CIRCUITO: muxipc.cel
TECNOLOGIA: cmosl2.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL-2 LD=0.06U TOX-275E-10 NSUB=2E16 VT0-0.81
+U0-510 UEXP=0.22 UCRIT=24.3K DELTA-0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS=0 JS-2U CJ-150U CJSW=720P MJ=0.53 MJSW=0.53 PB-0.68V
+CGDO=270P CGS0=270P
*
.MODEL PMOS PMOS LEVEL-2 LD=0.03U TOX-275E-10 NSUB=5E16 VTO=-1.23
+U0=210 UEXP=0.33 UCRIT=51K DELTA-0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS-0 JS-10U CJ=560U CJSW=672P MJ=0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0-270P
*	 *
* SUBCIRCUITO CORRESPONDENTE A CELULA 	 muxipc.cel
*
* Transistores tipo NMOS:	 8
* Transistores tipo PMOS:	 8
* No 0 = gnd
* No 1 - vdd2
* No 2 - a0
* No 3 = vddl
* No 4 = bl
* No 5 = al
* No 6 = ai0
* No 7 - b0
* No 8 = all
* No 13 = la
* No 14 = lb

vddl 3 0 dc 4.5
vdd2 1 0 dc 4.5
vai0 6 0 pulse(0	 4.5 12n In In 13n 40n)
vla 13 0 pulse(4.5	 0 10n In In 3n 15n)
vlb 14 0 dc 0

ca 2 0 .8p
cb 7 0 .8p

MP1 12 14 3	 1 PMOS L=1.2U W-18.3U AD-87P AS-134P PD=46U PS-52U
MP2 11 13 3	 1 PMOS L-1.2U W-18.3U AD-87P AS-134P PD=46U PS-52U
MP3 6 12 7	 1 PMOS L-1.2U W=18.3U AD-105P AS=110P PD-48U PS-49U
MP4 6 11 2	 1 PMOS L=1.2U W=18.3U AD=105P AS-110P PD=48U PS=49U
MN5 7 14 6	 0 NMOS L=1.2U W=7.5U AD=35P AS-44P PD-24U PS=28U
MN6 2 13 6	 0 NMOS L-1.2U W=7.5U AD=35P AS-44P PD=24U PS=28U
MN7 12 14 0	 0 NMOS L=1.2U W=7.5U AD-44P AS=90P PD=28U PS-39U
MN8 11 13 0	 0 NMOS L-1.2U W=7.5U AD-44P AS-90P PD=28U PS-39U
MN9 10 14 0	 0 NMOS L=1.2U W=7.5U AD-35P AS=90P PD=24U PS=39U
MN10 9 13 0	 0 NMOS L-1.2U W=7.5U AD=35P AS-90P PD=24U PS=39U
MN11 8 14 4	 0 NMOS L-1.2U W-7.5U AD-43P AS-44P PD-26U PS=28U
MN12 8 13 5	 0 NMOS L-1.2U W-7.5U AD=43P AS-44P PD=26U PS=28U
MP13 4 10 8	 1 PMOS L-1.2U W-18.3U AD=87P AS-110P PD-46U PS=49U
MP14 5 9 8	 1 PMOS L-1.2U W=18.3U AD-87P AS=110P PD-46U PS-49U
MP15 10 14 1	 1 PMOS L=1.2U W=18.3U AD-110P AS=131P PD=49U PS=50U
MP16 9 13 1	 1 PMOS L=1.2U W-18.3U AD=110P AS-131P PD=49U PS=50U

.tran In 40n

.opt temp-125

.END
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*
CIRCUITO: muxipc.cel
TECNOLOGIA: cmos12.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL-2 LD=0.06U TOX-275E-10 NSUB=2E16 VT0=0.81
+U0=510 UEXP=0.22 UCRIT=24.3K DELTA-0.4 XJ =0.4U VMAX=54K NEFF=4
+RSH=62 NFS =0 JS =2U CJ= 150U CJSW=720P MJ-0.53 MJSW-0.53 PB-0.68V
+CGDO=270P CGSO-270P
*
.MODEL PMOS PMOS LEVEL-2 LD =0.03U TOX-275E-10 NSUB=5E16 VTO=-1.23
+U0-210 UEXP =0.33 UCRIT=51K DELTA=0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS=0 JS-10U CJ-560U CJSW=672P MJ =0.46 MJSW=0.46 PB=0.78V
+CGDO--270P CGS0=270P
*	 *
* SUBCIRCUITO CORRESPONDENTE A CELULA 	 muxipc.cel
*
* Transistores tipo NMOS:	 8
* Transistores tipo PMOS:	 8
* No 0 gnd
* No 1 - vdd2
* No 2 = a0
* No 3 = vddl
* No 4 = bl
* No 5 = al
* No 6 ai0
* No 7 - b0
* No 8 = ail
* No 13 = la
* No 14 = lb

vddl 3 0 dc 4.5
vdd2 1 0 dc 4.5
vai0 6 0 pulse(0	 4.5 12n In In 13n 40n)
vla 13 0 pulse(4.5	 0 10n In In 3n	 15n)
vlb 14 0 dc 0

ca 2 0 .8p
cb 7 0 .8p

MP1 12 14 3	 1 PMOS L-1.2U W=18.3U AD-87P AS-134P PD-46U PS-52U
MP2 11 13 3	 1 PMOS L=1.2U W=18.3U AD-87P AS-134P PD-46U PS=52U
MP3 6 12 7	 1 PMOS L-1.2U W=18.3U AD-105P AS-110P PD-48U PS=49U
MP4 6 11 2	 1 PMOS L-1.2U W-18.3U AD-105P AS-110P PD-48U PS=49U
MN5 7 14 6	 0 NMOS L-1.2U W=7.5U AD-35P AS=44P PD-24U PS=28U
MN6 2 13 6	 0 NMOS L-1.2U W=7.5U AD-35P AS-44P PD-24U PS=28U
MN7 12 14 0	 0 NMOS L-1.2U W-7.5U AD=44P AS-90P PD-28U PS-39U
MN8 11 13 0	 0 NMOS L=1.2U W=7.5U AD=44P AS=90P PD-28u PS-39u
MN9 10 14 0	 0 NMOS L=1.2U W=7.5U AD=35P AS-90P PD-24U PS=39U
mN10 9 13 0	 0 NMOS L-1.2U W=7.5U AD-35P AS=90P PD-24U PS-39U
MN11 8 14 4	 0 NMOS L-1.2U W=7.5U AD-43P AS-44P PD-26U PS=28U
mN12 8 13 5	 0 NMOS L=1.2U W=7.5U AD-43P AS=44P PD-26u PS-28U
MP13 4 10 8	 1 PMOS L=1.2u W=18.3U AD-87P AS=110P PD=46U PS-49U
mP14 5 9 8	 1 PMOS L-1.2U W=18.3U AD-87P AS-110P PD-46U PS-49U
MP15 10 14 1	 1 PMOS L=1.2U W-18.3U AD-110P AS-131P PD=49U PS-50U
MP16 9 13 1	 1 PMOS L-1.2U W-18.3U AD=110P AS-131P PD-49U PS-50U

.tran in 40n

.opt temp=125

.END
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CIRCUITO: Rau.cel
TECNOLOGIA: cmos12.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL-2 LD=0.06U TOX=275E-10 NSUB=2E16 VT0-0.81
+U0-510 UEXP=0.22 UCRIT=24.3K DELTA-0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS=0 JS-2U CJ-150U CJSW=720P MJ=0.53 MJSW=0.53 PB=0.68V
+CGDO-270P CGS0-2702
*
.MODEL PMOS PMOS LEVEL=2 LD=0.03U TOX-275E-10 NSUB-5E16 VT0=-1.23
+U0=210 UEXP-0.33 UCRIT=51K DELTA=0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS=0 JS=10U CJ=560U CJSW-672P MJ=0.46 MJSW-0.46 PB=0.78V
+CGDO=270P CGS0-270P
*	 *
* SUBCIRCUITO CORRESPONDENTE
*
* Transistores tipo NMOS:	 12
* Transistores tipo PMOS:	 14

A CELULA	 Rau.cel

* No 0	 gnd
* No 1 - vdd2
* No 2 - b0
* No 3 - a0
* No 5 - vddl
* No 6 - ai0
* No 7 - ail
* No 9 = al
* No 11 = bl
* No

vddl

13 = 1

5	 0	 do	 4.5
va0 3 0	 pulse(0	 4.5 12n In In 13n	 40n)
vl 13

c0	 6

0 pulse(4.5	 0

0	 300f

10n In In 3n 15n)

MN1 7 17 0 0 NMOS L-1.2U W-12.0U AD-57P AS-129P PD=33U PS=45U
MP2 7 17 1 1 PMOS L-1.2U W-14.6U AD=122P AS-105P PD=45U PS=43U
MP3 7 17 1 1 PMOS L-1.2U W=14.6U AD-122P AS=88P PD=45U PS=42U
MP4 6 16 5 1 PMOS L=1.2U W=29.2U AD-274P AS=158P PD=95U PS=81U
MN5 6 16 0 0 NMOS L=1.2U W=12.0U AD-70P AS=129P PD=37U PS=45U
MP7 16 4 5 1 PMOS L-1.2U W-14.6U AD-137P AS-79P PD=66U PS-51U
MP8 17 15 1 1 PMOS L-1.2U W=7.3U AD-61P AS-44P PD-31U PS-27U
MN10 16 4 0 0 NMOS L=1.2U W-6.0U AD-30P AS=64P PD-25U PS=33U
MN11 17 15 0 0 NMOS L-1.2U W-6.0U AD-28P AS-64P PD=21U PS-33U
MP12 17 15 1 1 PMOS L=1.2U W=7.3U AD-61P AS=52P PD-31U PS-28U
MP13 4 10 5 1 PMOS L-1.2U W=18.3U AD-87P AS-110P PD-46U PS=49U
MN14 4 10 0 0 NMOS L=1.2U W=7.5U AD-44P AS-80P PD=28U PS-36U
MN15 15 14 0 0 NMOS L=1.2U W=7.5U AD=35P AS=80P PD-24U PS=36U
MP16 15 14 1 1 PMOS L-1.2U W=18.3U AD-110P AS-131P PD-49U PS-50U
MP17 17 13 14 1 PMOS L-1.2U W-18.3U AD-87P AS-110P PD-46U PS-49U
MN18 14 12 17 0 NMOS L-1.2U W-7.5U AD-43P AS-44P PD-26U PS-28U
MN19 16 8 10 0 NMOS L=1.2U W=7.5U AD-35P AS-44P PD=24U PS=28U
MP20 10 13 16 1 PMOS L-1.2U W-18.3U AD=105P AS=110P PD-48U PS=49U
MP21 3 8 10 1 PMOS L-1.2U W-18.3U AD-105P AS=110P PD-48U PS=49U
MN22 10 13 3 0 NMOS L-1.2U W=7.5U AD=35P AS-44P PD=24U PS=28U
MN23 9 13 14 0 NMOS L=1.2U W=7.5U AD-43P AS-44P PD=26U PS=28U
MP24 14 12 9 1 PMOS L-1.2U W-18.3U AD-87P AS=110P PD-46U PS-49U
MP25 8 13 5 1 PMOS L-1.2U W=18.3U AD-87P AS-110P PD=46U PS=49U
MN26 8 13 0 0 NMOS L-1.2U W=7.5U AD-44P AS=80P PD-28U PS-36U
MN27 12 13 0 0 NMOS L=1.2U W=7.5U AD=35P AS-80P PD=24U PS=36U
MP28 12 13 1 1 PMOS L-1.2U W-18.3U AD-110P AS-131P PD=49U PS=50U

.tran In 40n

.opt temp-125

.END
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*

CIRCUITO: RAC.cel
TECNOLOGIA: cmosl2.tec TIPO CMOS

*
Modelos dos transistores worst

*
.MODEL NMOS NMOS LEVEL-2 LD=0.06U TOX=275E-10 NSUB=2E16 VT0=0.81
+U0=510 UEXP=0.22 UCRIT=24.3K DELTA-0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS =0 JS=2U CJ-150U CJSW-720P MJ=0.53 MJSW-0.53 PB=0.68V
+CGDO-270P CGS0=-270P
*
.MODEL PMOS PMOS LEVEL-2 LD=0.03U TOX-275E-10 NSUB=5E16 VTO=-1.23
+U0-210 UEXP=0.33 UCRIT=51K DELTA-0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS=0 JS-10U CJ-560U CJSW = 672P MJ-0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0=270P

*
SUBCIRCUITO CORRESPONDENTE A CELULA RAC.cel

*
Transistores tipo NMOS: 14
Transistores tipo PMOS: 15
No	 0 = gnd
No	 1 - vddl
No	 2 = bil
No	 3 - b0
No	 4 - bi0
No	 6 - ail)
No	 8 = bl
No	 9 = a0
No 10 = al
No 11 = ail
No 14 = vdd2
No 17 = cg
No 21 - 1

vddl 1 0 dc 4.5
va0 6 0 pulse(0 4.5
vcg 17 0 pulse(0 4.5
vl 21 0 pulse(0 4.5

39n In In 39n 80n)
5n In In 10n 40n)

17n In In 21n 40n)

c0 9 0	 .8p

r2 7 1 lOmeg
r3 9 1 lOmeg
r4 12 1 lOmeg
r5 13 1 lOmeg
r6 15 1 lOmeg
r8 19 1 lOmeg
r9 18 1	 lOmeg
r10 19 1 lOmeg

MPl ;	10 22 13
MN2	 13 21 10
MN3	 9 21 15
MP4	 15 20	 9
MP5	 14 21 22
MN6	 22 21	 0
MN7	 20 21	 0
MP8	 20 21	 1
MP9	 15	 7	 1
MP10	 13 19 14
MP11	 15	 7	 1
MN12	 15	 7	 0
MN13	 13 19	 0
MP15	 14 12 19
MN16	 19 12	 0
MN17	 7 18	 0

1 PMOS L=1.2U W-21.9U AD=157P AS-141P PD=58U PS=56U
0 NMOS L-1.2U W-9.0U AD-43P AS-108P PD=27U PS=42U
0 NMOS L=1.2U W=9.OU AD-43P AS-108P PD-27U PS-42U
1 PMOS L-1.2U W=21.9U AD-157P AS-141P PD-58U PS=56U
1 PMOS L-1.2U W-21.9U AD=157P AS-141P PD-58U PS-56U
0 NMOS L-1.2U W-9.0U AD=43P AS-108P PD-27U PS=42U
0 NMOS L=1.2U W-9.0U AD-50P AS-108P PD=31U PS=42U
1 PMOS L-1.2U W=21.9U AD-105P AS-170P PD-53U PS=59U
1 PMOS L-1.2U W-14.6U AD-137P AS-70P PD=47U PS-38U
1 PMOS L-1.2U W=29.2U AD-245P AS-193P PD=91U PS-85U
1 PMOS L=1.2U W-14.6U AD=137P AS-107P PD-47U PS-44U
0 NMOS L-1.2U W-12.0U AD-70P AS=145P PD=37U PS=48U
0 NMOS L-1.2U W-12.0U AD-57P AS-145P PD-33U PS=48U
1 PMOS L-1.2U W=18.3U AD-131P AS-110P PD=50U PS=49U
0 NMOS L-1.2U W-7.5U AD-35P AS-90P PD-24U PS-39U
0 NMOS L-1.2U W-7.5U AD=44P AS-90P PD-28U PS-39U
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MP18 7 18 1 1 PMOS L= 1.2U W=18.3U AD-87P AS-134P PD=46U PS-52U
MP19 13 17 12 1 PMOS ly-1.2U W=18.3U AD=87P AS=110P PD=46U PS=49U
MN20 12 5 13 0 NMOS L=1.2U W=7.5U AD=43P AS-44P PD=26U PS=28U
MN21 15 16 18 0 NMOS L=1.2U W=7.5U AD=35P AS=44P PD=24U PS-28U
MP22 18 17 15 1 PMOS L= 1.2U W=18.30 AD=105P AS=110P PD=48U PS=49U
MP23 12 5 11 1 PMOS L= 1.2U W= 18.3U AD = 87P AS-110P PD=46U PS=49U
MN24 11 17 12 0 NMOS L=1.2U W=7.5U AD-43P AS-44P PD=26U PS=28U
MN25 18 17 6 0 NMOS L= 1.2U W=7.5U AD=35P AS-44P PD-24U PS=28U
MP26 6 16 18 1 PMOS L=1.2U W=18.3U AD-105P AS-110P PD-48U PS=49U
MP27 14 17 5 1 PMOS L=1.2U W=18.3U AD-131P AS=110P PD=50U PS=49U
MN28 5 17 0 0 NMOS L=1.2U W=7.5U AD-35P AS-90P PD=24U PS-39U
MN29 16 17 0 0 NMOS L=1.2U W=7.5U AD=44P AS=90P PD=28U PS=39U
MP30 16 17 1 1 PMOS L=1.2U W=18.3U AD-87P AS-134P PD-46U PS-52U

.IRAN 1N 80N

.OPT TEMP-125

.END
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CIRCUITO: tpass.cel

* Modelos dos transistores
.MODEL NMOS NMOS LEVEL-2 LD-0.06U TOX=275E-10 NSUB=2E16 VT0=-0.81
+U0-510 UEXP=0.22 UCRIT=24.3K DELTA-0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS=0 JS-2U CJ=150U CJSW=720P MJ-0.53 MJSW=0.53 PB=0.68V
+CGDO=270P CGS0-270P

.MODEL PMOS PMOS LEVEL-2 LD=0.03U TOX=275E-10 NSUB-5E16 VTO=-1.23
+U0-210 UEXP=0.33 UCRIT-51K DELTA-0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH-85 NFS=0 JS-10U CJ-560U CJSW=672P MJ=0.46 MJSW=0.46 PB=0.78V
+CGDO-270P CGS0=270P

* Transistores tipo NMOS:	 2
* Transistores tipo PMOS:	 0
* No 7 = out2
* No 8 = in2
* No 9 = in
* No 10 = out
* No 12 = com

.SUBCKT fonte 30 32 vdd
M1 31 30 vdd vdd PMOS L-1.2U W-7.5U
M2 0 30 31	 0 NMOS L-1.2U W=3.0U
M3 32 31 vdd vdd PMOS L-1.2U W=15U
M4 0 31 32	 0 NMOS L=1.2U W-6.0U
.ENDS fonte

.SUBCKT fonte2 30 32 vdd
M1 31 30 vdd vdd PMOS L=1.2U W=15U
M2 0 30 31	 0 NMOS L-1.2U W=6U
M3 32 31 vdd vdd PMOS L-1.2U W=38U
M4 0 31 32	 0 NMOS L=1.2U W=15U
.ENDS fonte2

.SUBCKT carga 40 vdd
* carga de 0.8pF *
M1 41 40 vdd vdd PMOS L-1.2U W-230U
M2 41 40	 0	 0	 NMOS L-1.2U W=230U
Cl	 41	 0	 1PF
.ENDS carga

vdd 1 0 dc 4.5
vcm 2	 0 pulse(0	 4.5	 12ns	 lns	 lns	 7ns	 25ns)
vpc 3 0 pulse(4.5 0 	 2ns	 lns	 lns 4ns 25ns)

X1 2 12 1 fonte
X2 3 5 1 fonte
X3 7 1 carga
X4 10 1 carga
R8 8,0 10
R9 9 0 10
R1 10 0 5MEG
R2 7 0 5MEG
R3 12 0 5MEG
MN1 9 12	 10 0 NMOS L-1.2U W-12.0U
MN2 8 12	 7 0 NMOS L-1.2U W=12.0U

MP1 1 5	 7 1 PMOS L-1.2U W=50U
MP2 1 5	 10 1 PMOS L-1.2U W-50U

.tran lns 55ns

.opt temp-125

.END
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muxin.cir

* Modelos dos transistores
.MODEL NMOS NMOS LEVEL=2 LD=0.06U TOX=275E-10 NSUB=2E16 VT0-0.81
+U0-510 UEXP=0.22 UCRIT=24.3K DELTA-0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS=0 JS-2U CJ=150U CJSW=720P MJ =0.53 MJSW-0.53 PB=0.68V
+CGDO=270P CGS0-270P

.MODEL PMOS PMOS LEVEL=2 LD=0.03U TOX=275E-10 NSUB=5E16 VTO=-1.23
+U0-210 UEXP=0.33 UCRIT=51K DELTA=0.4 XJ=0.5U VMAX=47K NEFF=0.88
+RSH=85 NFS=0 JS-10U CJ = 560U CJSW=672P MJ-0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0=270P

* No 0
* No 1
* No 5
* No 6
* No 7
* No 8
* No 9
* No 11
* No 12
* No 13
* No 14

= gnd
= vdd
= bl
= out2
= b0
- lig
- out

mb
= nmb
= mlig
= nmlig

.SUBCKT fonte 30 32 vdd
M1 31 30 vdd vdd PMOS L=1.2U W=7.5U
M2 0 30 31	 0 NMOS L=1.2U W=3U
M3 32 31 vdd vdd PMOS L=1.2U W-15U
M4 0 31 32	 0 NMOS L=1.2U W-6U
.ENDS fonte

.SUBCKT fonte2 30 32 vdd
M1 31 30 vdd vdd PMOS L=1.2U W=25U
M2 0 30 31	 0 NMOS L=1.2U W-10U
M3 32 31 vdd vdd PMOS L=1.2U W=60U
M4 0 31 32	 0 NMOS L=1.2U W=25U
.ENDS fonte2

.SUBCKT carga 40 vdd
* carga de 0.5pF *
M1 41 40 vdd vdd PMOS L-1.2U W=145U
M2 41	 40	 0	 0	 NMOS L=1.2U W=145U
Cl	 41	 0	 0.5PF
.ENDS carga

vdd 1 0 do 4.5
vin 2 0 pulse(0 4.5 lOns lns lns 8ns 30ns)
vcn,3	 0 pulse(0 4.5 lns lns lns 26ns 3Ons)
vcp 4 0 pulse(4.5	 0 lns lns lns 26ns 3Ons)
X1 2	 7 1 fonte2
X2	 3	 11 1 fonte2
X3 4	 12
X4	 9 1

1 fonte2
carga

R1	 7 0 5MEG
R2	 9 0 5MEG
R3 12 0 5MEG
R4	 11 0 5MEG
R5 14	 1 100
R6 13 0 100
R7	 8 0 100
R8 10 0 100
* BIT1 *
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MP1	 8 14	 9	 1 PMOS L=1.2U W=30U
MN4	 8 13	 9	 0 NMOS L=1.2U W=12U
MP6	 7 12	 9	 1 PMOS L=1.2U W=30U
MN8	 7 11	 9	 0 NMOS L=1.2U W=12U
MN10	 9 10	 0	 0 NMOS L=1.2U W=15U
* BIT2 *
*MP2	 8 14	 6	 1 PMOS L=1.2U W=30U
*MN3	 8 13	 6	 0 NMOS L=1.2U W=12U
*MP5	 5 12	 6	 1 PMOS L=1.2U W=30U
*MN7	 5 11	 6	 0 NMOS L=1.2U W=12U
*MN9	 6 10	 0	 0 NMOS L=1.2U W=15U
.tran lns 5Ons
.opt temp-125

.END



latchd.cel

modelo worst
.MODEL NMOS NMOS LEVEL-2 LD=0.06U TOX =275E-10 NSUB=2E16 VT0=0.81
+U0-510 UEXP =0.22 UCRIT=24.3K DELTA-0.4 XJ=0.4U VMAX=54K NEFF=4
+RSH=62 NFS =0 JS-2U CJ-150U CJSW=720P MJ=0.53 MJSW=0.53 PB=0.68V
+CGDO=270P CGS0-270P

.MODEL PMOS PMOS LEVEL-2 LD=0.03U TOX-275E-10 NSUB=5E16 VTO=-1.23
+U0-210 UEXP-0.33 UCRIT-51K DELTA-0.4 XJ=0.5U VMAX=47K NEFF-0.88
+RSH=85 NFS=0 JS=10U CJ=560U CJSW=672P MJ=0.46 MJSW=0.46 PB=0.78V
+CGDO=270P CGS0-270P

* Transistores tipo NMOS:	 8
* Transistores tipo PMOS:	 8
* No 0 = gnd
* No 1 - vdd2
* No 2 = in2
* No 3 = in
* No 4 - vdd
* No 5 - out2
* No 6 - out

.SUBCKT fonte 30 32 vdd
vdd vdd PMOS L=1.2U W-6U
31	 0 NMOS L-1.2U 14-3U

vdd vdd PMOS L-1.2U W-6U
32	 0 NMOS L=1.2U W=3U

0.1pf
.ENDS fonte

.SUBCKT carga 40 vdd
Equivale a uma capacitancia de aprox. 1PF *

M1 41 40 vdd vdd PMOS L-1.2U W-290U
M2 41 40 0	 0 NMOS L-1.2U W=290U
Cl 41 0 1PF
.ENDS carga

vddl 4 0 dc 4.5
vdd2 1 0 dc 4.5
vinl 30 0 pulse(0 4.5 5ns lns lns 12ns 24ns)
vin2 31 0 pulse(0 4.5 5ns lns lns 12ns 24ns)

X1 30 3 1 fonte
X2 31 2 1 fonte

3 4 1 PMOS L=1.2U W=15.0U
7 4 1 PMOS L-1.2U W-37.0U
7 4 1 PMOS L-1.2U W-19.50

14 4 1 PMOS L-1.2U W=10.0U
3 0 0 NMOS L=1.2U W=6.0U
7 0 0 NMOS L=1.2U W-15.0U
7 0 0 NMOS L=1.2U W=8.00U

14 0 0 NMOS L-1.2U W=4.20U

2 0 0 NMOS L-1.2U W-6.0U
8 0 0 NMOS L=1.2U W-9.0U
8 0 0 NMOS L-1.2U W=6.0U

13 0 0 NMOS L=1.2U W-6.0U
2 1 1 PMOS L=1.2U W=12.00
8 1 1 PMOS L=1.2U W-18.0U
8 1 1 PMOS L-1.2U W=12.0U
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M1 31 30
M2 0 30
M3 32 31
M4 0 31
C10 32 0

Routl 5 0 4MEG
Rout2 6 0 4MEG
X3 6 1 carga

BIT 1	 *
MP1	 7
MP2	 6
MP3	 14
MP4	 7
MN5	 7
MN6	 6
MN/	 14
MN8	 7

BIT 2	 *
MN9	 8
MN10	 5
MN11	 13
MN12	 8
MP13	 8
MP14	 5
MP15	 13
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MP16	 8 13	 1	 1 PMOS L=1.2U 14-12.0U

.tran lns 48ns

.opt temp-125

.END
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latche.cel

*modelo worst
.MODEL NMOS NMOS LEVEL-2 LD-0.06U TOX-275E-10 NSUB=2E16 VT0-0.81
+U0= 510 UEXP-0.22 UCRIT =24.3K DELTA-0.4 XJ-0.4U VMAX= 54K NEFF=4
+RSH-62 NFS=O JS=2U CJ-150U CJSW=720P MJ-0.53 MJSW-0.53 PB-0.68V
+CGDO-270P CGS0=270P

.MODEL PMOS PMOS LEVEL-2 LD-0.03U TOX-275E-10 NSUB= 5E16 VTO=-1.23
+U0-210 UEXP--0.33 UCRIT = 51K DELTA-0.4 XJ-0.5U VMAX=47K NEFF=0.88
+RSH= 85 NFS =O JS=10U CJ=560U CJSW=672P MJ=0.46 MJSW-0.46 PB-0.78V
+CGDO-270P CGS0=270P

* Transistores tipo NMOS:	 8
* Transistores tipo PMOS:	 8
* No 0 gnd
* No 1 = vdd2
* No 2 = in2
* No 4 = in
* No 6 - vdd
* No 7 - out2
* No 8 = out
MP1 6 14 8 1 PMOS L=1.2U W-3.0U AD-11P AS=20P PD=13U PS-19U
MP2 6 4 14 1 PMOS L=1.2U W-3.0U AD-18P AS=24P PD-18U PS=22U
MP3 6 5 14 1 PMOS L=1.2U W-3.0U AD-11P AS-20P PD-13U PS-19U
MP4 6 14 5 1 PMOS L=1.2U W-3.0U AD-11P AS-20P PD-13U PS=19U
MN5 8 14 0 0 NMOS L-1.2U W-3.0U AD-20P AS=11P PD-19U PS-13U
MN6 14 4 0 0 NMOS L=1.2U W-3.0U AD=24P AS-18P PD=22U PS=18U
MN7 14 5 0 0 NMOS L=1.2U W-3.0U AD-20P AS-11P PD-19U PS-13U
MN8 5 14 0 0 NMOS L=1.2U W=3.0U AD-20P AS-11P PD-19U PS-13U
MN9 7 13 0 0 NMOS L=1.2U W=3.0U AD-20P AS=11P PD-19U PS-13U
MN10 13 2 0 0 NMOS L-1.2U W-3.0U AD=24P AS-18P PD=22U PS-18U
MN11 13 3 0 0 NMOS L=1.2U W=3.0U AD-20P AS-11P PD-19U PS-13U
MN12 3 13 0 0 NMOS L=1.2U W=3.0U AD=20P AS-11P PD-19U PS=13U
MP13 7 13 1 1 PMOS L=1.2U W=3.0U AD-20P AS-11P PD=19U PS=13U
MP14 13 2 1 1 PMOS L=1.2U W-3.0U AD-24P AS-18P PD-22U PS-18U
MP15 13 3 1 1 PMOS L=1.2U W-3.0U AD-20P AS-11P PD=19U PS-13U
MP16 3 13 1 1 PMOS L=1.2U W=3.0U AD-20P AS-11P PD-19U PS=13U
.END
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Barramentos Independentes de Leitura e Escrita

.MODEL NMOS NMOS LEVEL-2 LD=0.06U TOX=275E-10 NSUB=2E16 VT0=0.81
+U0= 510 UEXP =0.22 UCRIT=24.3K DELTA=0.4 XJ=0.4U VMAX= 54K NEFF=4
+RSH= 62 NFS=0 JS-2U CJ-150U CJSW=720P MJ =0.53 MJSW=0.53 PB=0.68V
+CGDO=270P CGS0=270P
*

.MODEL PMOS PMOS LEVEL=2 LD=0.03U TOX=275E-10 NSUB=5E16 VTO=-1.23
+U0-210 UEXP=0.33 UCRIT=51K DELTA-0.4 XJ=0.5U VMAX=47K NEFF-0.88
+RSH=85 NFS=0 JS-10U CJ-560U CJSW=672P MJ=0.46 MJSW-0.46 PB=0.78V
+CGDO=270P CGS0-270P
*

FONTES PARA ESCRITA

M1 1 2 4 1 PMOS L=1.2U W=18U AD-60p AS-60p PD=42.6u PS-42.6u
M2 4 3 0 0 NMOS L-1.2U W-12U AD=40p AS-40p PD=30.6u PS=30.6u

ESCREVE

M3 4 10 7 0 NMOS L-1.2U W=3U AD-10p AS-10p PD-12.6u PS=12.6u

LE
M40 8 0 81 0 NMOS L-1.2U W=4.5U AD=15p AS-15p PD-15.6u PS-15.6u
M4 8 11 5 0 NMOS L=1.2U W=4.5U AD-15p AS-15p PD-15.6u PS-15.6u

* PRE-CARGA PARA LEITURA

M5 1 6 5 1 PMOS L=1.2U W=18U	 AD-60p	 AS=60p	 PD=42.6u	 PS=42.6u
M6 5 0 0 0 NMOS L-1.2U W=3U	 AD-10p	 AS-10p	 PD-12.6u	 PS-12.6u

* "FLIP-FLOP"

M7 1	 7 8 1 PMOS L=1.2U 14-3U	 AD=10p	 AS-10p	 PD-12.6u	 PS-12.6u
M8 8	 7 0 0 NMOS L=1.2U W=16.5U	 AD-55p	 AS-55p	 PD=39.6u	 PS=39.6u

M9 1	 8 7 1 PMOS L-1.2U W=3U	 AD=10p	 AS-10p	 PD=12.6u	 PS-12.6u
M10 7	 8 0 0 NMOS L-1.2U W=3U	 AD-10p	 AS-10p	 PD-12.6u	 PS-12.6u

Mll 1 111	 112 1 PMOS L=1.2U	 W=4.5U	 AD-15P	 AS-15P	 PD=15.6U	 PS-15.6U
M12 112 111	 0 0 NMOS L-1.2U	 W=3U	 AD-10p	 AS-10p	 PD=12.6u	 PS=12.6u
M13 1 112	 113 1 PMOS L=1.2U	 W=4.5U	 AD-15P	 AS-15P	 PD=15.6U	 PS-15.6U
M14 113 112	 0 0 NMOS L=1.2U	 W=3U	 AD-10p	 AS-10p	 PD-12.6u	 PS=12.6u
M15 1 113	 11 1 PMOS L-1.2U	 W-4.5U	 AD-15P	 AS= 15P	 PD= 15.6U	 PS-15.6U
M16 11 113	 0 0 NMOS L=1.2U	 W=3U	 AD-10p	 AS-10p	 PD=12.6u	 PS=12.6u

M110 1 101	 102 1 PMOS L-1.2U W=4.5U AD-15P AS=15P PD-15.6U PS=15.6U
M120 102 101	 0 0 NMOS L=1.2U W=3U AD-10p AS-10p PD=12.6u PS=12.6u
M130 1 102	 103 1 PMOS L=1.2U W=4.5U AD-15P AS=15P PD-15.6U PS-15.6U
M140 103 102	 0 0 NMOS L-1.2U W=3U AD-10p AS-10p PD-12.6u PS-12.6u
M150 1 103	 10 1 PMOS L-1.2U W=4.5U AD-15P AS-15P PD-15.6U PS-15.6U
M160 10 103	 0 0 NMOS L=1.2U W=3U AD-10p AS=10p PD-12.6u PS-12.6u

*

Cbesc 4 0 460F
Cble 5 0	 515F

Cselesc
Csel_le

10 0	 80F
11 0	 80F

R7	 7 0 5MEG
*
VDD 1 0 DC 4.5

Vescl 2 0 pulse (4.5	 0 5n In In 25n 120n)
VescO 3 0 pulse (0	 4.5 45n In In 25n	 120n)
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VSesc 101 0 pulse (4.5 0 lln In In 19n 50n)

Vpre 6 0 pulse (4.5 0 32n In In 6n 50n)

VSle 111 0 pulse (4.5 0 40n In In 18n 60n)

*
.TRAN .2N 100N
.OPT temp=125
.PRINT TRAN V(4) V(5) V(7) V(8)
.END



179

ANEXO A-4-

L ayout de bl co lc cls e t. e s -t —chip



180

-0

CANT0121

Cu

0
N.)

U
CD5
N)

-11
035
N.)

U
CC)
0
N.)

-0
CD5
N)

U
CO5
N

U
LD5
N

-1)
co5
N

U
CD5
N

D
CO5
N

77
Co5
N

-0
co

5
N)

-0
cp

5
N...)

-1)
cp

5
N)

_

n0
4x

n0
4x

n0
4x
ry

CANT0121

CONEX121 CONEX121

CONEX121  CONEX121		 1
i••	 ....... ••	 •• :::: I: ... 7,.• •• ::: ••• . 1.'T - 	.. :: .... :1

CONEX121 CONEX121......

:::::::

P	 4

, 

•CONEX121 	 CONEX121

PB1D121 	 PB1D121

PIN121...
• 6

—

,

PIN121 PVDD121

PIN121 PIN121

\ELWT`n
171

X

PIN121PIN121
:r FEI t

g	 ..- 1

i4,°	 - -
9

PIN121 CONEX121

CONEX121 CONEX121

CONEX121 CONEX121

ti

CONEX121 CONEX121

CONEX121CONEX121

--)

0

CONEX12 1 CONEX121

CONEX121 CONEX121

PIN121 PIN121
PIN121PIN121
PIN121PIN121

PIN121 PIN121
PIN121

CONEX121

Ell Ar

.ar

CONEX121

CONEX121 POND121

,CONEX121 CONEX121

CONEX 121 CONEX121	 J	 J
>z-I0
N

°o
4
x
K;

73, 0
W, c
:,,- 	 —1
- ,

0-I]
c
—1
,

-CI—
—
N)
ZZZ

-li

----
N)—

——-13
—'
N—

°o
4
xN.,

°o
4
xN)

o
4
x

ao
4
x

oo
4
x
N)

no
4
x
N

x

-0

—'N)

o----0

---•iv

-0

—N.)
4zzzzzzz

-11

—N)

.— -U

---,No

-0	 -0—
— —N.)	 N)

>
3,
0
—,..)



fM

N

rapa.
iii‘414414.01,70,1

1

I



182

ULA -

Layout



..g.m
inam

ete
a.

".aaalm
T

n
„-

7r.

as

O
W

E



•
\00gO

O
M

M
 

M
N

U
M

M
.W

a
iX

:V
§
W

W
W

W
W

:
k
ft,W

W
.W

. ,K
W

W
.WO

M
O

M
M

W
...

...................
:N

.A
w

ovm
m

..w
w

:

.

sx,•
•
•
•
‘,. ,

::.~
.41%

%
.„A

ftw
m

.	
-m

u
m

m
a
„

‘%
.,%

‘1
=

1
1
::. \‘‘.1

m
4

c
:.=
	

m
m

L.,,ur
%

.,:w
asom

m
..*27.„ =m

aw
\

..M
.N

.
:

1
2
.-v

ie
g
liim

i-
m

-v
m

m
i:iim

m
\Im

v:
M

.,,%
 'M

IM
I1 t.: :=

.•.\.X
N

W
M

E
M

IN
 N

M
altaM

M
U

 M
4a%le

g:M
k.‘\!!,, X•W

W
W

 *,
,N

C
\'.*W

sa.

:•f
t
	

v
I
m

e
;,::N

w

.	.. ................ .. .
M

r4W
",

:M
§W

W
:M

W
::::::m

w
m

om
igooggom

pm

sakw
at..



>
 }^

fi<
<

€
<



op oqu.rrs -

981



1/ .4f / ///,

...

M U LTIPLEXADORES

•
anettinger

rrrME

Vprezeipwax/xwele

.. .,• n • n ,,	 .	 •

)20. (///

"irTh7SM

.4 7 ',KC

:/c

•

Atirtrevra.

AWZ,	 Er/A; COM /AA

'::***.wegmr 

114411 ;-•

91# .01.57,"

.cmcm•Aw,

dgagpf"

MUX -Layout

. 0.„,?Ma..VV/A

,:e„	 A*;,,

.	 .......... .

50.0000.0Mtaleargaga0( ;;I.14;

0111WN,;...w:".11

//. / // . .

tS

..........................

......... . ' .

r
Muxipc -Layout

>>,

>MY/ /OW ;//

187



I 1
1

00rPU



::M
aitar



/rar54',,:erezp.JAnzi

zgraterwOime

01`, ,

STATEVE	
us-16;363

,simmixosEirtlt	
use

"

ef
4;''''V5%'741

.2:4 IA 01 St

Rau -Layout

Amos*	 ,-,-/;;amtmengAl
,

FerfL...A

••••,

ritirmataw

40*... .... 	 ..	 .	 .	 .

.::::witeatastatearasag

4w4mforossiii.

...

*****4;'' it7	 /

ULU%

02.0,1.,VM./..00VM

14Weralet;
	  ummiw met

S.

' .011 • *	 .

;&W•a0;W: Ve7

tabatalta.

,..:VW.VV.V,S:;:V.

latargagnaggte

vilswege.easseaai4ratemitasti:
7

4:kdokeifigtigaii:;:gat

Ittfifve* .

imricrov

r.

.... • • .••,.

VIA OW

'to

;:.

4 .
FOINMI

//oW„.,•%';

raWatir
••=rrit

/./ 

. Wirt
I NM

..., 

c.,	 / / 

WC._ •

190

REGISTR.ADORES

02.ftftW:MW*•
. mpazgemograo:04r.owpeezzfffresi.„.

.,:ogrokeaormretol*:ggr,mrew.earam•g

5=423M
tt$000,0,0w04	 4s4

K...40-Amorommikef,07

avimozode4&0prerisagrodyea/*
wipzezmazew-,04Avenr,,e(aree

".071=','"-A*Ik
	 *Ca*Frozwmaimwageg:4riamaro,	 AlwafweiO47.4*0€0

..(44:4w*
? !It ftlIftt

r

a ,4V

*;•f•V	 • •

. 	.
'0 '0

	  ..*PriffargiiNICOMCreeiga*MeaseraMag; 	 ezca-
togagumagraiatogodugamararagger

falikautusua!

... asegagarzomm:;:oreg::

	 waaos:
oar7"

	

I° AdlissiatiL	 laLl2UL0 It 0111FAIHRI:	 MOOMMInnanWINMENNaj ”	 1134.747.#4,:,	 **4 	 =TN .IUM54.	 ***********	 ******4

zr•

RAC -Layout

	 /



-	 0100e 40WW*01010110

191

DAS 9100	 * PAGE 1

TIMING DIAGRAM	 MAO:	 1	 CURSOR SEQ:	 14
DELTA TIME:	 OFF

SRCH =	 XXXX XXXX XXXX XXXX
T

POD CH	 NAME	 C
2D 7
2D 6 0
2D

'2's2D 0

2D 3 0
2D 2 0
2D	 1 0
21)	 0 1

2C 7 0
2C 6 1
2C 5 0
2C 4 1.

2C 3 0
2C	 '.) 0
2C	 i 0
2C 0 0

DAS 9100 * PAGE 1

TIMING DIAGRAM MAG: :1. CURSOR SEO: 6
DELTA TIME: OFF

SRCH = XXXX XXXX XXXX XXXX ----------------
CT

POD CH NAME
2D 7 _ 0
2D 6 0
2D 5 - 0
2D 4 0

2D 3 0
2D 2 0
2D	 1 0
2D 0 0

2C 0

2C
2C 4

2C
2C	 2:
;2b	 1	 -
2C 0

2
j



CI lEa- -1-s a4 4--3P aall

IS -V OX31-143



/ Dinos.cfg: 1/

PADS
RAC C
RAC -D
RBC-C
RBC-D
RAS -C
RAS -D
RBS-C
RBS-D
RIPCI
PCOUT
MI A
MI
MI-PC
M2 -A
M2 B
RAU C
ABU C
CIN
ART
XOR
AND
OR
RULA
M3 A
M3:B
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/I ipcaa.dat: 1/

000 fff 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 fff 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 fff 000 000 000 000 000 000 000 fff fff 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 fff 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000 fff 000 000 fff 000 000 000 000 000 000 000 000 000 000 000 000
fff 000 000 000 000 fff 000 000 000 000 000 000 000 000 fff 000 000 000 000 000 000 000 000 000 000 000
fff 000 000 000 000 000 fff 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
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It risco.ent: 1/

PADS
RAC C
RAC -D
RBCC
RBC-D
RAS C
RAS -D
REIS -C
RBS-D
RIPn
PCOUT
Ni A
Ml I
M1 PC
M2 -A
M2 -B
RAF C
RBU-C
CIN
ART
%OR
AND
OR
RULA
M3 A
M3 A

196



/t risco,h; I/

tifndef RISCO_H

*define RISCO_H

*define SUM2(Ci,A0,A1,S0,81,Co) ( Co=Ci & AO & Al;SO=("Ci 	 A0):(Ci	 'OW

S1=("Ci & Al):01 & 10):(Ci &	 & ROW

*define ULAI(A,B,CIN,ART,LX0R,LANO,LOR,S I COUT)	 1

if (ART) SWCIN "(A A 
B));	 1

if (D OR) S=(A " B);	 1

if (LAND) S="(A	 B);	 1

if (LOR) S= "(A & B);	 1

if ("C1N) COUT="(A	 B); else COUT="(A & B);	 1

long unsigned bintohex( char t);

long unsigned bintohex(S)
char Sp;

long unsigned x=0;
int i;

for(i=0; i(=BITs-1; i++) if(S(i)) x = x 	 (1K(i);
return x;

tendif
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It loc.hdc: t/

It

/8

It

It 

$1

tI

81

PROJETO RISCO	 -	 INCREMENTADOR DO PC

Declaracao dos Nodos do Sistesa Digital  

*define BITs 16

typedef struct

char S[BITs],11[BITs],C[BITs+1],X(BITs);
1 circuitp;

*include uglobais.hu

*include "risco.h"

/8 	 8/
/t	 Declaracao dos nodos que serao alterados no decorrer da simulacao 	 8/
/t	 NODO(char t, Hong, unsigned, int, char>, int);

It	 NODO("Idetificacao", variavel aser_alterada, radical);	 t/
It radical: 16 para representacao hexa ou 10- para representacao em decimal	 tI
It 	 81
void Altera nodos()

NODO	 ("Ci",	 sa->C[0], 16);
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/1 	
/t
/t 	
void Parametros()

n fases=1;
ATRAS0=0;. 

1/
8/
8/

Parametros de Sisulacao 

/8 	 t/

/8	 Iniciacao das variaveis	 1/

It 	 1/

void Iniciacao()

int k;
for(k=0 ;k(=BITs; k++) sa->A[k]=false;
sa->C[0]	 = false;

/1 	  	 t/

/8	 Descricao do Sistema Digital	 t/
It 	 8/
void Descricao()

int I;
for (i=0 ;i(=BITs-2 ;i=i+2)

SUM2(sa->C(i),sa->A(i),sa->A[i+1],sn->S(i),sn->S[i+1],sn->C[i+2]);

for (i=0 W=BITs-1 ;i++ )

if( f(1)) sn-4{i1=sa->S{il:
if("f[1]) sn->A[i]=sa->X[i].;
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/t 	 1/
It	 Exibicao orafica das variaveis	 t/
/I	 JANELA(int, long, char t);	 t/
/I	 VALOR(int, long, char t, int);	 t/
/t	 JANELA(numero_da_janela, valor_a_serexibido, "ldetificacao"); 	 t/

It VALOR(numero_dovalor, valor_aserexibido, "Idetificacao", radical);	 t/
It 	 '	 $/

void Exibicao()

int k;

char tx(5];

JANELA (0 ; sa->C(0] 	 , °CI' );
for (k=0 ;k(=BITs-1 ;k++ )

sprintf(tx,"574",k);

JANELA (k+1	 , sa->5(k]	 , tx );

1
JANELA (k+1	 sa->C[BITsl	 ,	 "Co"	 );
JANELA (k+2 ,	 f(1]	 ,	 "fil"	 );
VALOR ( 0	 bintohex(sa-)S), "S" , 10 	 );
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/t pol6,hdc: 1/

/1 tttttttItttittItttItttt1111tttlttttittttt1111111tIttlItt$11111111111111	 1/
/1	 t/
/t	 PROJETO RISCO	 -	 PARTE OPERATIVA 	 t/
It	 1/
/t ttttitttittlittitt$111tttittttttt$111$$$1111t111t1t1t1111111$1tttttttit ti

It 	
IS
It 	
*define BITs 16 

Declaracao dos Nodos do Sistesa Digital 

typedef struct

{

/t 	  Barramentos do Sistema 	

char S(Blis)	 $	 /t barramento externo ( conectado aos PADS )	 1/
A[BITs]	 , IS barraaento A interno	 1/

B[BITs]	 ,	 /t barramento B interno	 1/

SPC(BITs)	 , / t barramento de saida do PC	 1/

EPC[BITs]	 , /1 barramento de entrada do PC 	 $/
SIPC[BITs], It barramento de saida do incrementador do PC 	 1/
EIPC[BITs]; /t barramento de entrada do incrementador do PC t/

char EAU[BITs]	 , /t barramento de entrada A da ULA 	 t/

EBU[BITs]	 ,	 /t barramento de entrada B da ULA	 t/

SULA(BITs), IS barramento de saida da ULA 	 t/
BU[BITs]	 ;	 IS barramento de saida do registrador da ULA	 1/

It 	  Sinais de Controle do Sistema 	

char RAC c,	 IS carga no registrador	 A (- S	 1/
RACI,	 /1 descarga no registrador A (- S	 t/
RBC-c,	 It carga no registrador 	 B (- S	 1/
RBC-d;	 IS descarga no registrador B (- S	 I/
RAS-c,	 it carga no registrador 	 S (- A	 t/
RAS -3I; 	it descarga no reoistrador S (- A 	 t/
RBS c,	 /t carga no registrador	 S (- B	 t/

RBS -d,	 It descarga no registrador S (- B	 t/
PADS;	 it controle dos pads bidirecionais 	 1/

char Ripci,	 it carga no registrador de entrada do IPC	 t/
PCout,	 /t carga no registrador PC 	 Si

M1 a	 ,	 /t coloca barramento A na entrada do PC	 t/

Ml -b ,	 IS coloca barramento B na entrada do PC	 1/
MI_pc,	 It coloca saida do 1PC na entrada do PC	 1/
M2 a	 ,	 it coloca saida do PC no barramento A	 t/
M2 -b ;	 It coloca saida do PC no barramento B	 t/

char RAO. c,	 It carga no barramento de entrada A da ULA	 1/

RBU -c;	 It carga no barramento de entrada B da ULA	 t/
Cin- ,	 it sinal de carry de entrada da ULA	 t/
ART	 ;	 it habilita opera"ao ARIT da ULA	 t/
XOR	 ,	 It habilita opera"ao XOR da ULA	 t/

AND	 ,	 /t habilita opera'ao AND da ULA	 t/

OR	 ,	 it habilita opereao OR da ULA	 t/
OVF	 ,	 It sinal de overflow da ULA ( Carry out ) 	 t/
ZERO	 ,	 It sinal de zero da ULA 	 t/
Rula ,	 It carga no registrador de saida da ULA	 t/
M3 a	 .	 it coloca resultado da ULA no barramento A	 t/

M3 -b i	 It coloca resultado da ULA no barramento B	 t/

} circuifo:.

*include "globais.h"
*include "risco.h"

void COMUNIC(void);
void IPC(void);
void ULA(void);

51
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/t 	 t/
/I	 Declaracao dos nodos que serao alterados no decorrer da simulacao 	 t/
It 	 1/

void Altera nodos()

{
char	 tx[5];
int k;

NODO (" PADS ' ,sa-)PADS 	 ,	 16);
NODO (" RAC c" ,sa-)RAC_c	 ,	 16);
NODO ( 9 RAC d" ,sa-)RAC_d	 ,	 16);
NODO (" RBC-c"	 sa-ABC c	 16);.	 _
NODO (" RBC-d" ,sa-ABC d	 16);
NODO (' RAS-c" ,sa->RAS-c	 1	 16);
NODO (" RAS -d" ,s2->RAS -d 	, 16);
NODO (" RBS-c"sa-ABSc	 , 16);,	 .

NODO (" RBS -d" ,sa-)RBS d	 16);
NODO (" Ripci" ,sa-)RipEi	 16);
NODO (" PCout" ,sa-WCout 	 , 16);
NODO	 (" MI a" ,sa->N1 a	 ,	 16);
NODO (" M1 b" ,sa->M1h	 ,	 16);
NODO ( 9 M1 c",sa->Ml_pc	 16);
NODO (" M2 a" ,sa->M2_a	 ,	 16);
NODO (" M2b" ,sa->M2 b	 ,	 16);
NODO ( 9 RAU -C" ,sa-)RAff c	 16);
NODO ( 9 RBUc" ,sa->RBU_c	 ;	 16);
NODO ( 9	 Cin" ,sa-)Cin	 16);
NODO ("	 ART" ,sa->ART	 16);
NODO ("	 XOR" ,sa-)X0R	 ;	 16);
NODO ( 9	 AND" .sa->AND	 ,	 16);
NODO ( 9	 OR" ,sa-)OR	 ,	 16);
NODO ( 9 Rula" ,sa-)Kula	 ,	 16);
NODO (" M3 a" ,sa->M3 a	 ,	 16);
NODO (" M3 b" ,sa-)M3 b	 ,	 16);
for ( k=0 ik<=BITs-1 ;1+4. )

sprintf(tx, "S7,d"	 k);
NODO (	 tx	 sa->Stk];16);

)
)

void Altera nodos_batch()

NODO B (sa-)PADS
NODO-B (sa-)RAC c
NODO -B (sa-)RAC-d
NODO-B (sa-)RBC-c
NODO 	 (sa-ABC-d
NODO-B (sa->RAS c

NODOI (sa->RAS-d
NODO-B (sa-ABSc
NODO -B (sa-ABSd
NODO-B (sa->Ripci
NODO 	 (sa->PCout
NODO-B (sa->MI a
NODO 	 (sa-)M111
NODO-S (sa->M1-_Pc
NODO -B (sa->M2 a
NODO-B (sa->N2 b
NODO -B (sa-)RAg c
NODO-B (sa->RBU c
NODO -B (sa-)Cin -
NODOB (sa->ART
NODO -B (sa-)XOR
NODO-B (sa->AND
NODO -B (sa-)OR
NODOI (sa->Rula
NODO-B (sa->M3 a
NODO:B (sa-)M3:b

16);
16)i
16);
16);
16);
16):
16);

16);
; 16);
, 16);
16);

16);
; 16);

16);
; 16);

16);
; 16);

, 16);
, 16);
, 16);
; 16);
, 16);

, 16);

16);
;

, 16);
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/t 	

/t

/1 	

void Paragetros()

n fases=1;

ATIRASO=0; 

t/

t/

1/

Parametros de Simulacao 

/1 	
/t
It 	
void lniciacao()

int lc;

sa-)Cin = false;

for (k=0 ;k( =BITs ;k++)

(

sa-)S[k] = 0 ; 

Iniciacao das variaveis 

/t 	

/t	 Descricao do Sistema Digital
/t 	

void COMUNICH

static char TMPI[BITs],TMP2[BITs];
int k,j;

It 	  inicializa'ao dos barramentos do sistema
for (j =0 0(BITs 0")

sn-)A[j]	 = 0 ;
sn->B[j]	 = 0 ;
sn->SIPC[j] = 0
sn->EPC[j) = 0 ;
sn->SULA[j] = 0 ;

It 	  comunicacao entre barramento externo
if ((sa->RAC c	 sa-)RBC c)Vsa->PADS)

for	 (k=0 Tk( = BITs-1 ;k++
if (sa-)RAS c)	 for	 (k=0 ;k( =BITs-1 ;k++
if (sa-)RBS -C)	 for (k=0 ik(=BITs-1 ;k++
if (sa-)RAC-d)	 for	 (k=0 ;k(=BITs-1 ;k++
if (sa-ABC -d)	 for (k=0 ;k<=BITs-1 k++
if ((sa-)RAg d	 sa-MSO/k sa->PADS)

for	 (k=0 ik(=BITs-1 ;k++

void IPC()

static char CP[BITs+1];

int k,j;

if (sa-)Ripci) for (k=0 ;k(=BITs-1 ;k++ ) sn-)EIPC[k] = sa-)SPC[k];
CP[0]=true;
for (j=0 0< =BITs-2 ;j = j+2 )

SUM2(CP[j],sa->E1PC[j],sa-)EIPC[j+1],sn->SIPC[j],
sn->SIPC[j+1],CP[j+2]);

if (sa->M1 a ) for (k=0 ;k<=BITs-1 ;k++ ) sn-)EPC[k] = sa-)A[k]
if (sa->M1b ) for (k=0 ;k(=BITs-1 ;k++ ) sn-)EPC[k] = sa->B[k) 	 ;
if (sa-)M1:Pc) for (k=0 ;k( =BITs-1 ;k++ ) sn-)EPC[k] = sa->SIPC[k];

	

if (sa-)PCout) for (k=0 ;k( =BITs-1 ;k++ ) sn->SPC[k] = sa->EPC[k] 	 ;
if (sa->M2 a ) for (k=0 ;1;<=BITs-1 ;kJ+ ) sn->A(k]	 = sa->SPC[k]	 ;
if (sa-)112:1) ) for (k=0 ;k<=BITs-1 ;k++ ) sn->B[k] 	 = sa->SPC[k]

1/
t/
t/

51

barramentos internos 	 t/

TMP1[k] = sa->S[k] ;

TMP2[k] = sa->A[k] ;

IMP2[k] = sa->B[k] ;
sn->A[k] = TMP1[k] ;
sn->B[k] = TMP1[k] ;

sn-)S[k] = TMP2[k] ;
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void ULA()

static char CU(BITs+1],l(BITs+1);

int k,j;

if (sa-)RAU c) for (k=0 ;k(=BITs-1 ;k4. 4. )	 sn->EAU[k] ="sa-)A[k]
if (sa-)RBLI -C) for (k=0 ;k( =BITs-1 ;k++	 sn->EBO(k) e'sa-)11(k)
CO[0] = sa-YCin;
for (j=0 0(BITs ;j++ )

ULA1(sa->EAU(j],sa-HBUM,CO(j),sa->ART,sa->X0R,

sa->AND,sa->OR,sn-)SULAULCU[j+1]);

)
sn->ZERO = 2(BITs) ;
sn->OVF = CU(BITs];
if (sa-Ap la ) for (k=0 ;k(=BITs-1 ;k++ ) sn->BOCk] 	 = sa->SOLA[k];
if (sa-)M3 a ) for (k=0 ;k(=BITs-1 ;k++ ) sn->A[k]	 = sa->BUCk] ;
if (sa->M3b ) for (k=0 ;k(=BITs-1 ;k++ ) sn->B(k] 	 = sa->DU[k] ;

void Descricao()

COMIC();

IPC();
ULA();

2(0) =	 false;
for (j=1 0(BITs ; j=j +2 )

	

Z[j]	 = NOR2 (sa->SOLA(j-1], 2U-11);

2(j+1] = NAND2('sa-)SULA(j) , I(j) );

It 	

It
It 	
void Exibicao() 

t/

t/
t/

Exibicao grafica das variaveis 

int k;
char tx(5);
for(k=0 ;k( =BITs-1	 ;k++)

sprintf(	 tx,	 "S%d"	 k);
JANELA (k	 sa->S[k]	 ,	 tx );

JANELA (BITs	 , sa->OVF	 , 'Of" );
JANELA (BITs+1	 , sa->ZERO	 , "lr" );
VALOR ( 0 , bintohex(sa->A)	 ,	 "A	 ", 10);
VALOR ( 1 , bintohex(sa-4)	 ,	 °, 10);
VALOR ( 2 , bintohex(sa-4)	 "S	 ", 10);



it risco.hdc; 1/

/ttltttt tttttttttttttttltttlItttattttt	 t/
It	 PROJETO RISCO	 -	 PARTE OPERATIVA 	 t//tatttat ttttatttatttattttittatttattttt	 t/
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/t 	
it
it 	
*define Firs 16 

I/
ti
t/

Declaracao dos Nodos do Sistema Digital 

typedef struct
{
It 	  Rarramentos do Sistema 	 t/
char SUITsi,A(BITs1,13[BITsl,SPC[BITsl,EPC(BITs],SIPC(BITs),EIPC[BITsl;
char EAU(BITil,EBUDITs],SUIADITs],BUDITsl;

It 	  Sinais de Controle do Sistema 	 t/
/t Barrasento de saida	 X	 Barramentos internos 	 t/
char RAC c,RAC d,RBC c,RBC d,RAS_c,RAS d,RBS c,RBS d,PADS;
/t	 Incrii. do -PC	 -	 T	 Barramenfos infernos - 	t/
char Ripci,PCout,MI a,M1_b,M1_pc,M2J,M2 b;
/t Unid. Log. e Arit.	 X	 Barrasentos internos	 t/
char RAU c,RBU_c,Cin,ART,X0R,AND,OR,OVF,1ERO,Rula,M3a,M3b;

} circuito;

*include "globais.h"
*include urisco.h"

It 	 t/
it	 Declaracao dos nodos que serao alterados no decorrer da simulacao 	 t/
it	 NODO(char	 t,	 <long, unsigned, int, char>, int); 	 t/
it	 NODO("Idetificacao", 	 variavel_a seralterada, radical); 	 t/
it radical; 16 para representacao hexa ou 	 para representacao es decimal	 t/
it 	 t/
void Altera nodos()

char	 tx[5];
int k;
NODO (" PADS " ,sa->PADS	 ,	 16);
NODO (" RAC c' ,sa-)RAC_c 	 ,	 16);
NODO (" RAC d" ,sa->RAC_d	 16);
NODO (" RBCc" ,sa-ABC_c	 16);
NODO (" REIC 	 dd" ,sa->RBC 	 16);
NODO (' RASc" ,sa->RAS-c	 ,	 16);
NODO (" RASd" ,sa->RAS :0	;	 16);
NODO (" RBS-c" ,sa->RBS_c	 ,	 16);
NODO (' RBS-d" ,sa->RBS_d	 , 16);
NODO	 (" Ripci" ,sa->Ripci	 ,	 16);
NODO (' PCout"	 ,sa->PCout	 16);
MOOD	 ( 1' MI a" ,sa->M1	 a	 ,	 16);
NODO (" M1 b"	 ,sa->MI -b	 , 16);
NODO (" M1 c" ,sa->Ml_pc 	 ,	 16);
NODO (" M2 a"	 ,sa->M2_a	 1

•

 6);
-MOOD (" M2b"	 ,sa->M2 b	 1

•

 6);
NODO (" RAU -C"	 ;sa->RAff c	 16);
NODO (" RBU c" 	 ,sa->RBU_c	 1

•

 6);
NODO ("	 Cih"	 ,sa->Cin	 ;	 16);
NODO ("	 ART"	 ,sa->ART	 ,	 16);
NODO ("	 XOR"	 ,sa->X0R	 ,	 16);
NODO ("	 AND"	 ,sa->AND	 ,	 16);
NODO ("	 OR"	 ;sa->OR	 ; 1

•

 6);
MOOD (" Rula"	 ,sa->Rula	 16);
NODO (" MI a'	 ,sa->M3 a	 ,	 16);
NODO (" M3 b"	 ,sa->M3 b	 16);
for ( k=0 Ck<=BITs-1 ;I++ )

sprintf(tx, "SXd"	 k);
NODO ( tx	 sa->Sik],.16);



Altera_nodos_batch()

NODO	 (sa-)PADS , 16);
NODO -B (sa-)RAC c , 16);
NODO-B (sa-)RAC- 16);

-BNODO	 (sa-ABC -C , 16);
NODO-B (sa-)RBC-d , 16);
NODO -B (sa-AASc ; 16);
NODO -B (sa-AAS-d , 16);
NODO -B (sa-)RBSc ; 16);
N000 B (sa-ABSd 1 16);

-BNODO	 (sa-Aipii , 16);
NODO B (sa-Wout 16);

-BNODO	 (sa-)MI a 16);
NODO -B (sa-M1b , 16);

-BNODO	 (sa-)M1:pc 16);
NODO A (sa-)M2 a 16);
NODO -B (sa-M2-b 16);
NODO -B (sa-)RAU c , 16);
NODO -B (sa-ABU -c 16);
N000 -B (sa-)Cin 16);
NODOI (sa->ART ; 16);
NODO-B (sa-)XOR , 16);
NODO -8 (sa->AND , 16);
NODO B (sa->OR , 16);
NODO -B (sa-)Kula 16);
NODO B (sa-M3 a 16);
NODO -B (sa-M3b ; 16);
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/t 	
/t
/t 	
void Paraaetros()

n fases=1;
ATPAS0=0; 

t/
t/
t/

Paraaetros de Sisulacao 

1$ 	 t/
1$	 lniciacao das variaveis 	 t/
/$ 	 t/
void lniciacao()

int k;
Argui%.1o_batch(mSIMUL.DAP);
sa->Cin = false;
for (k=0 ;k!=Blis ;k++)

sa->S[0 = 0 ;

/t 	 t/
/t	 Descricao do Sistema Digital	 t/
/t 	 t/
void Descricao()

static char IMPI[BITs],IMP2(BITs],CP(BITs+1],MBITs+1),Z[BITs+1];
int k,j;

/$ 	  inicializeao dos barramentos do sistesa
	

I/
for (j=0 ;j(BITs	 ;j++)

sn-)Aiji	 = 0 ;
sn->B[j]	 = 0 ;
sn-)SIPC(j) = 0 ;
sn-)EPC[j]	 = 0 ;
sn-)SULA(j] = 0 ;

}
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/t 	  comuniceao entre barraaento externo e barramentos internos 	 t/
if ((sa->RAC c	 sa-)RBC cWsa-RADS)

— for (k =0 fk( =BITs-1 ;k++) TMPI[k] = sa->S(k)

if (sa->RAS_c)

	

for (k=0 ;k(=BITs-1 ;k++ 	 TMP2(k) = sa->A(k)
if (sa->RBS c)

for (k=0 ;k(=BITs-1 ;k++ 	 TMP2(k] = sa->B(k)

if (sa-)RAC d)

for (k=0 ;k(=BITs-1 ;k++	 sn->A[k] = TMPl[k]
if (sa-)RBC_d)

	

for (k=0 ;k<=BITs-1 ;k++	 sn-4(k) = TMP1(k1
if ((sa->RAS_d	 sa->RBS d)1( so-WADS)

for (k=0 rk(=BITs-1 ;k++) sn->S(k] = TMP2[k]

/t 	  operacao de incremento do contador de programas ( PC 	 	 t/
if (sa->Ripci) for (k=0 ;k(=BITs-1 ;k++ ) sn->E1PC(k) = sa->SPC[k];
CP(01=true;

for (j=0 0(=BITs-2 ; j=j +2 )

SUM2(CP[j],sa->EIPC(j],so->EIPC[j+1),sn->SIPC(j),
sn->SIPC(j+1],CP(j+2));

if (so-Milo )

if (sa->M1_b )

if (sa->Ml_pc)

if (sa->PCout)

if (sa->M2a )

if (sa->M2_b )

for (k=0 ;k(=BITs-1 ;k++) sn-)EPC(k] = sa->A(k]	 ;

for (k=0 ;k(=BITs-1 ;k++ ) sn->EPC(k] = sa->B[k]	 ;

for (k=0 ;k<=BITs-1 ;k++ ) sn->EPC[k] = sa->SIPC(1();

	

for (k=0 ;k(=BITs-1 ;k++ ) sn->SPC(k] = sa-)EPC[k]	 ;

for (k=0 ;k<=BITs-1 ;k++ ) sn->A(k) 	 = sa->SPC[k]

for (k=0 ;k(=BITs-1 ;k++ ) sn->B(k) 	 = sa-)SPC[k]	 ;

/t 	  operacao da unidade logica e aritaetica 	 t/
if (sa-)RAU_c)

for (k=0 ;k<=BITs-1 ;k++ ) sn->EAU(k] = "sa-)A[k]	 ;
if (sa->RDU_c)

for (k=0 ;k(=BITs-1 ;k++) sn->EAU(k) ="sa->B(k)
MO] = sa-Kin;
for (j=0 lj<BITs	 ;j++ )

ULA1(sa->EAU[j],sa-)EBU(j),CO(j],sa-)ART,sa->X0R,

sa->AND,sa->OR,sn->SULA[j],CO[j+1]);

1(0] = false;
for (j=1 0(BITs ;j = j+2 )

l[j]	 = NOR2 (sa->SULA(j-1], 2(j-1));
1[j+1] = NAND2rsa->SULA(j) , Z(j] );

sn->ZERO = Z[BITs] ;
sn->OU = CU(BITs);

if (sa->Rula
for (k=0 ;k(=BITs-1 ;k++ ) sn->BU[kl 	 = sa->SULA(k];

if (sa-)113 a )
—	 for (k=0 ;k(=Blis-1 ;k++ ) sn->A(k) 	 = sa-)BU(k]	 ;

if (sa->M3_b )

for (k=0 ;k<=BITs-1 ;k++ ) sn->B(k) 	 = sa-)BU(k]	 ;
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/1 	 t/
/1	 Exibicao grafica das variaveis	 t/
/t	 JANELA(xnt, long, char 1);	 t/
/t	 VALOR(int,	 long, char t, in 	 t/
It	 JANELAinumero da_janela, valora_ser exibido, "Idetificacao"); 	 t/
/t VALOR(numero_do_valor, valor_a_ser_ exibrdo, "Idetificacao", radical); 	 1/
It 	 t/
void Exibicao()

int k;

char tx(5);

for(k=0 ;k<=BITs-1 ;00

sprintf(	 tx, "S%d" , k);

JANELA	 (k , sa-)S(k)	 ,	 tx );

JANELA (BITS	 , sa->OVF	 , 'Of" );

JANELA (BITs+1	 , sa-)2ER0	 , "Ir" );

VALOR ( 0	 bintohex(sa-)A)	 ,	 "A', 10);
VALOR ( 1 ; bintohexisa-4)	 ,	 I', 10);
VALOR ( 2 ;	 bintohex(sa-)S) 	 'S", 10);



/t ula.hdc: t/

It 	 t/
It	 PROJETO RISCO	 UNIDADE LOGICA E ARITMETICA	 1/

It 	 1/

It 	 1/
/t	 Declaracao dos Nodos do Sistela Digital	 t/
/1 	 1/
define BITs 4

typedef struct
{
char SiBITsi,C[BITs+1],UARTI,NOR,UAND,UOR;
char A(BITs],B[BITs],IERO,OVERFAW;

) circuito;

'include liglobais.h"
*include "risco.h"

/t 	 t/

It	 Declaracao dos nodos que serao alterados no decorrer da simulacao 	 t/

/11	 NODO(char t,	 <long, unsigned, int, char>, int);	 1/

It	 NODO("Idetificacao", variavel a ser alterada, radical	 1/

It radical; 16 Para representacao hexa ou 15 Para —representacao em decimal t/

/1 	  	 1/

void Altera nodos()

char	 tx(5];
int h;

NODO	 ("Ci" , sa->C(0],	 16);

NODO ("ART", sa->UART,	 16);
NODO	 ("XOR", sa->UXOR,	 16);
NODO ("AND', sa->UAND,	 16);
NODO ("OR ', sa->UOR ,	 16);
for(k=0 ;k<=B/Ts-1	 )

sprintf(tx, " gd"	 k);
NODO (	 tx	 sa->A(k], 16);

for(k=0 ;k<=BITs-1 ;k++	 )

sprintf(tx, "0.d"	 k);
NODO (	 tx ,	 sa->B(k], 16);
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It 	

/1
It 	
void Paraaetros()

n fases=1;
ATRASO=0;.

1 

t/
1/
t/

Parametros de Simulacao 

It 	

It
It 	
void Iniciacao() 

t/

1/
t/

lniciacao das variaveis 

sa->C(0] = false;



209

It

1$

It 
Descricao do Sistema Digital 

void Descricao((

char 1(BITs+1];

int i;

for (i=0 0(=BITs-1 ;i++)

ULAI(sa->A(i),sa->I3(11,sa->C(i],sa-MART,sa->UXOR,sa-MAND

,sa-MOR,sn->S[i],sn-}C(i+1));

Z(0)=0;
for (i=1 0(BITs ;i=i+2)

Z[i]	 = NOR2 (sa-4(i-1],Z(i-1));

Z(i+1) = NAND2rsa-)S[i] 	 ,Z(i) );

sn->ZERO=Z[BITs];

It 	 tl
It	 Exibicao orafica das variaveis	 *1
It	 JANELA(int,	 long, char t);	 tl
It	 VALOR(int, long, char t 7 int);	 I/

It	 JANELA(nuaerp da_)anela,	 valor_a_ser exibido, "Idetificaca p ");	 1/

It VALOR(numero_do_valor, valor_a_ser_exibido, "Idetificacao", radical); 	 $1

It 	 tl
void Exibicao()

int k;

char tx(51;
JANELA (	 0	 ,	 sa->C(0)	 "Ci" );
for(k=0 ;k(=BITs-1 ;k++)

sprintf( tx, 'ad"	 k);

JANELA	 (k+1 , sa->S(k)	 tx );

)
JANELA (BITs+1	 sa->C(BITs),	 "Of" );

JANELA (BITs+2	 ,	 sa->ZERO	 ,	 "Zr" );

VALOR ( 2	 , bintohex(sa->S)	 "S",	 10);

VALOR ( 0	 , bintohex(sa-)A)	 ,	 'A",	 10);
VALOR ( 1	 , bintohex(sa->B)	 ,	 10);



It risco.inp: I/

RAC C
1
RAC D
KOUT
Ni A
RAg C
/
RBC C
RIPCIN

RAC D
PCOUT
MI PC
ROC

RAS C
RIPCIN
ART
CIN
M2 A
I
PADS
RAS D
PCOUT
Ni PC
ART
RULA
1
RAS _C
RBS —C
RIPCIN
M2 B
ART
M3 A
I —
PADS
RBS D
KOUT
Ni PC
ART
RULA

PADS
RAS D
RBS C
M3 g
XOR.
1
RAS C
M2 4
I —
PADS
RAS _D

—
PADS
RBS D
RIPCIN
XOR
RULA
1
RAS C
PCOgT
Ni PC
ANU
M3 A
/ —
PADS
RAS D
RBSC
M2 g
AND'
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RULA

PADS
RBS D
/
RIPCIN

RAS C

ti3 A'

0R

/
PADS

RAS D

PCOCIT
Ni PC

OR-

RULA

1

RBS _C

RAS -C
M2 A.

N3 -B
RIFCIN
/
PADS
RAS 0
PCOUT
NI PC
/ -
PADS
RBS D
RAS-C
N2 A-
/ -
PADS
RAS D
I
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/$ riscoant: 1/

00
f f
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
if
00
00
00
00
00
00
00
ff
f f
00
00
00
00
f 1
00
00
00
00
00
00
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/$ risco_l.pas: 1/

program config;

uses CRT;

type

str12=string[12];

str06= string 6];

var

pinos:array (1..50] of str06;
datas:array (1-50] of str06;
nomei,nomeo,nomep:str12;
n:integer;

function num data(nome:str12):integer;

var

arq:text;
i:integer;

d:str06;

begin (num data)
assign(irq,nome);
reset(arq);
i:=0;
repeat

readln(arq,d);

i:=i+1;
until eof(arq);
num_data:=0
closelarq):

end; (num_data)

procedure readconf(name:str12);
var

arq:text;

innteger;

data:strg;
begin (read_conf)

aesign(arqname);
reset(arq);
i:=1;

repeat

readln(arq,data);
pinos[i]:=data;

until eof(arq);

if (i-1)On then halt;
close(arq);

end; (read_conf)
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procedure read_data(namel.name2:str12);

var

argl,arq2:text;

io:intecier;

data:str06;

begin (readdata)

i:=1;
assign(arql.name1);

assign(arq2,nase2);

reset(arql):

rewrite(arq2);

for j:=1	 to n do datas(j):='00';

repeat

readln(artil,data);

for j:=I to n do

begin

if data=pinos[j] then datas[j]:='ff';

end;

if datp T then
begin

for j:=1 to n do
begin

writeln(arq2,datas(j));
i:=1;

end;

for j:=1 to n do datas(j];='00';
end;

until eof(arql);
close(arql);
close(arq2);

end; (read data)

begin
clrscr;

gotoxy(15,10);

write(' arquivo de entrada =');
readln(nomei);
gotoxy(15,12);
write(' arquivo de saida =');
readln(nomeo);
gotoxy(15,14);

write(' arquivo de pinos =');
readln(nomep);
n;=num_data(nosep);
clrscr;

gotoxy(25,12);
write('	 configurando
read_conf(nosep);
read_data(nomei,nomeo);
delay(2000);
clrscr;

gotoxy(25,12);
write('	 gravando „.');
delay(2000);
end.
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ESPECIFICACO DO MONTADOR PARA 0 RISCO
ti

CONSIDERAgatS PRELIMINARES
v.: 1.2

<linha de instruao> ::=
<rOtulo> <campo de instruao> <comentario> <return>

<rdtulo> ::=
<vazio>
<esp ou vaz> <nome do rdtulo> :

<nome do rOtulo> ::= <identificador>

<comentArio> ::=
<vazio>
<esp ou vaz> ; <texto do comentario>

<texto do comentario> ::=
<vazio>
<texto do comentario> <caracter>

/*
Possibilidades para o campo de instruao:

\	 /
mnemOnico	 \	 /	 Ra, Rb,	 Rc
mnemOnico.aps	 \ /	 Ra, Rb,	 num
mnemOnico.cond	 / \	 Ra, &RO,	 num
mnemOnico.cond.aps 	 /	 \	 Ra, &RD,	 num

/	 \	 Ra, &RDH, num
/	 \

*/

<campo de instruao> ::=
vazio>

<esp ou vaz> <instruao>

<instruao> ::=
<mnem aritlog e mem>	 <aps> <campo>

	

<mnem mem e altera fb>	 <aps> <campo restrito>
<mnem imp e sr>	 <condicao> <aps> <campo>

<mnem aritlog e mem> ::=
ADD
add

ADDC
addc	 '

SUB SUBC	 SUBR	 SUBRC
sub subc	 subr	 subrc
AND OR	 :	 XOR
and or	 xor
RLL RLLC RLA RLAC
r11 rllc rla rlac
RRL RRLC RRA RRAC
rrl rrlc rra rrac
SLL SLLC SLA SLAC
sll sllc	 sla slat
SRL SRLC	 SRA	 SRAC
srl srlc	 sra	 srac
LD	 :	 ST	 :
ld	 st
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<mnem mem e altera fb> ::=
LDPRI	 LDPOI	 LDPOD
ldpri	 ldpri	 ldpod
STPRI	 STPOI	 STPOD
stpri	 stpoi	 stpod

<mnem imp e sr> ::=
JMP :	 SR :
imp :	 sr

<condicab> ::=
<vazio>
.TR	 .NS	 .CS	 .0S	 .ZS	 .GE
tr	 .ns	 .cs	 .os	 .zs	 .ge

.FL	 .NN	 .NC	 .NO	 .NZ	 .LT
fl	 .nn	 .nc	 .no	 .nz	 .1t 

GT	 .EQ
gt	 .eq

.LE	 .HE
le	 .ne

<aps> ::=
<vazio>
.APS
.aps    

<campo> ::=
<campo restrito>
<espaco> <reg> <separa> <reg> <separa> <num> <esp ou vaz>
<espago> <reg> <separa> <fb> <separa> <num> <esp ou vaz>

<campo restrito> ::=
<espago> <reg> <separa> <reg> <separa> <reg> <esp ou vaz>

<separa> ::=
<espago>
<esp ou vaz> ,	 <esp ou vaz>

<fb> ::=
&r0	 &RO
&rd	 :	 &RD :
&rdh	 &RDH

<reg> ::= <identificador de registrador> <n(Imero decimal>

<identificador de registrador> ::= r	 R

<num> ::=
<n(Amero coal base> :
<sinal> <n6mero com base>

<sinal> ::= +	 -

<n(imero com base> ::=
<nOmero hexadecimal> <base hexadecimal> :
<ralmero decimal> <base decimal> :
<nGmero octal> <base octal> :
<n(tmero binSrio> <base binaria>

<base hexadecimal> ::= h 	 H

<base decimal> ::= d	 D	 <vazio>

<base octal>	 ::= o	 0

<base binaria> ::= b	 B

<caracter> ::=
<letra ou algarismo>
<branco>
! 	"	 $	 &	 (	 )	 *
- 	.	 /	 :	 ;	 <	 =	 >	 @	 E	 \
1	 ^	 s	 1	 )
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<identificador> ::=
<letra>
<identificador> <letra ou algarismo>

<letra ou algarismo>	 ::=

<letra>•_

<letra>	 <algarismo decimal>

A:	 13 C:D'E F	 G:1-1:I	 J ' K L	 M
N:	 0 P:	 C1 R S :V W X Y Z
a:	 b c:d e f g:h:i k 1 m
nlo p:g r s t:u:v x y z

<nUmero hexadecimal> ::=
<algarismo hexadecimal> :
<nGmero hexadecimal> <algarismo hexadecimal>

<nGmero decimal> ::=
<algarismo decimal> :
<nGmero decimal> <algarismo decimal>

<nGmero octal> ::=
<algarismo octal> :
<nGmero octal> <algarismo octal>

<nGmero binario> ::=
<algarismo binario>
<nGmero binario> <algarismo binArio>

<algarismo hexadecimal>:_
<algarismo decimal> :
A :B:C:D:E:F:a:b:c:d:e: f

<algarismo decimal> ::= <algarismo octal> : 8 : 9

<algarismo octal> ::= <algarismo binario> : 2 : 3 : 4 : 5 : 6 : 7

<algarismo binArio> ::= 0 : 1

<esp ou vaz> ::= <espago> 	 <vazio>

<espago> ::= <branco> 	 <espago> <branco>

<branco> ::= ascii 32d	 /* <--- ??? */

<return> ::= ascii 13d /* <--- ??? */

_
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ESPECIFICACA-0 DOS CODIGOS DE MAQUINA PARA 0 RISCO

Versa.° 1.0

. Possibilidades para o campo de instruao:

MnemOnico	 Operandos

mnemOnico	 \	 /	 Rdst, Rft1, Rft2
mnemOnico.aps	 \ /	 Rdst, Rftl, num
mnemanico.cond	 / \	 Rdst, &RO, num
mnemOnico.cond.aps 	 /	 \	 Rdst, &RD, num

/	 \	 Rdst, &RDH, num

. Campos da palavra de instruao de maguina:

Bits:	 31	 30 29..25 24 23 22 21..17 16..12	 11 10..06 05..00
Campos: +--+--+	 +--+ -+ 	 + 	 +--+ 	 + 	 +

S	 : FT2	 ' 	 ,
A FT1 S + 	 + 	 +

T1 TO C4..00 P Fl FO DST 2	 : Kp '
S 	 +--+ 	

Kg
+--+ -+ 	 	 + - - + - +

3. Bits 31 a 25: Os campos Ti, TO, C4, C3, C2, Cl e CO sab determinados
pelo mnemOnico da instruao de montagem.

3.1 Instrugaes aritm6tico-lOgicas

\	 Bits 31 30 29 28 27 26 25
\ Campo T1 TO C4 C3 C2 C1 CO

Mnem.\

AND 0 0 0 1 1 1	 1
OR 0 0 0 1 I 1	 0
XOR 0 0 0 1 1 0	 1

ADD 0 0 0 0 0 0	 0
ADDC 0 0 0 0 0 1	 0
SUB 0 0 0 0 1 0	 1
SUBC 0 0 0 0 1 1	 1
SUBR 0 0 0 1 0 0	 1
SUBRC 0 0 0 1 0 1	 1

RLL 0 0 1 0 0 0	 0
RLLC 0 0 1 0 0 0	 1
RLA 0 0 1 0 0 1	 0
RLAC 0 0 1 0 0 1	 1
RRL 0 0 1 0 1 0	 0
RRLC 0 0 1 0 1 0	 1
RRA 0 0 1 0 1 1	 0
RRAC 0 0 1 0 1 1	 1

SLL 0 0 1 1 0 0	 0
SLLC 0 0 1 1 0 0	 1
SLA 0 0 1 1 0 1	 0
SLAC 0 0 1 1 0 1	 1
SRL 0 0 1 I 1 0	 0
SRLC 0 0 1 1 1 0	 1
SRA 0 0 1 1 1 1	 0
SRAC 0 0 1 1 1 1	 1



Instr. de montagem
	

Formato
	

Fl FO SS2	 Operaao

Mnem Rdst, Rftl, Rft2
Mnem Rdst, Rft1, num
Mnem Rdst, &RO, num
Mnem Rdst, &RDH, num
Mnem Rdst, &RD, num

DST/FT1/FT2
DST/FT1/Kp
DST/Kg
DST/Kg
DST/Kg

0 0 0 DST <-- FT1 op FT2
0 0 1 DST <-- FT1 op Kpe
0 1 x DST <-- RO op Kgl
1 0 x DST <-- DST op Kgh
1 1 x DST <-- DST op Kg1
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3.2 Instrugaes de acesso A memdria

\	 Bits
\ Campo

Mnem.\

31
1. 1

30
TO

29 28 27 26 25
C4 C3 C2 C1 CO

LD 1 0 0 x O x x

LDPRI 1 0 0 x 1 1 1
LDPOI	 1 0 0 x 1 0 1
LDPOD 1 0 0 x 1 0 0

ST 1 0 1 x O x x
STPRI 1 0 1 x 1 1 1
STPRI 1 0 1 x 1 0 1
STPOD 1 0 1 x 1 0 0

3.3 Instrugaes de salto e de sub-rotina

\	 Bits 31 30 29 28 27 26 25
\ Campo T1 TO C4 C3 C2 C1 CO

Mnem.\

JMP 0 1
SR 1 1

(sem	 .cond) 1 1 1 1	 1

.TR -- 1 1 1 1	 1

.NS -- 1 0 0 0	 1

.CS -- 1 0 0 1	 0

.0S -- 1 0 1 0	 0

.ZS -- 1 1 0 0	 0

.GE -- 1 0 0 1	 1

.01 - - 1 0 1 1	 0

.E(4 -- 1 1 1 0	 0

.FL -- 0 0 0 0	 0

.NN -- 0 0 0 0	 1

.MC -- 0 0 0 1	 0

.NO -- 0 0 1 0	 0

.NZ -- 0 1 0 0	 0

.LT -- 0 0 0 1	 1

.LE -- 0 0 1 1	 0

.NE -- 0 1 1 0	 0

Bit 24: Se existe a extensab .aps no mnemOnico, entab o campo APS
6 setado (=1).

Especificaao do format() e operandos da palavra de instruao de
maguina, atraves da instruao de montagem.

Mnem = mnemOnico, mnemOnico.aps, mnemanico.cond, mnemanico.cond.aps,
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6. Bits de 23 a 0: Pelos operandos da instruao de montagem sab
	determinados os campos Fl, FO, SS2,	 DST, FT1, FT2, Kp e Kg da palavra de

instruao de mAguina.

Operandos: Rdst, Rft1, Rft2
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 <--- Rdst ---> <--- Rftl --->	 0 <- Rft2 -> x x x x x	 x

Operandos: Rdst, Rftl, num

	

23 22 21 20 19 18 17 16 15 14 13 12	 11 10 9 8 7 6 5 4 3 2 1 	 0
0 <--- Rdst ---> <--- Rftl ---> 	 1 < 	  num 	

Operandos: Rdst, &RO, num

	

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1	 0
1 <--- Rdst ---> < 	  num 	

Operandos: Rdst, &RDH, num
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 0 <--- Rdst ---> < 	  num 	

Operandos: Rdst, &RD, num
23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 <--- Rdst ---> < 	  num 	
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MONTADOR PARA 0 PROCESSADOR RISCO

1. CARACTERISTICAS DO PROCESSADOR

0 Risco é urn microprocessador CMOS de 32 bits corn arquitetura tipo RISC (Reduced
Instruction Set Computer). InstrucOes, dados e enderecos sao palavras de 32 bits. 0 espaco maxim° de
enderecamento é constituido de 4 Giga palavras (16 Gbytes) e nao existe enderecamento a byte ou a
meia-palavra (2 bytes).

0 processador possui 32 registradores de 32 bits, alguns deles corn significado especial:

ROO - Contêm sempre o valor 0.
ROI - Contem a palavra de estado do processador (PSW).
R31 - Contem o valor atual do contador de programa (PC).

Todas as instrucOes possuem o seguinte formato-

5
	

1
	

5
	

17
T 1 TO I C4 CO APS F1 FO

	
DST
	

FNT

Tl-TO Definem o tipo de instrucdo:
00 - Aritmetico-lOgica
10 - Acesso a memOria
01 - Salto
11 - Sub-rotina

C4 CO	 Definem os opcodes numericos das instrucOes aritmetico-lOgicas e de acesso
memOria, ou a condicäo de teste nas instrucOes de salto e de sub-rotina.

APS	 Flag para atualizar ou n -ao a palavra de estado apOs a operacäo, se APS=1, entao
os bits N (negativo), 0 (overflow), Z (zero) e C (carry) da PSW serdo
atualizados de acordo corn o resultado da operacão.

Fl-FO	 Definem qual o formato dos operandos fontes (FNT).

DST	 Content o nnmero do registrador destino.

FNT	 Contem a especificacào dos operandos fontes, conforme os valores de F I e FO.
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0 Risco utiliza sempre trés enderecos para os operandos. Usualmente as instrucaes possuem urn
operando destino e dots operandos fontes. Existem tambem instnicoes corn um destino, urn fonte e uma -
constante de 11 bits; ou corn urn destino, um fonte igual ao destino e uma constante de 17 bits. Estes
trés formatos possiveis de operandos säo mostrados abaixo:

31	 30	 29 25
	

24	 23	 22	 21.17
	

16 12
	

11
	

10 06
	

05 00
T1 TO C4 CO APS Fl FO DST FT1 SS2 FT2
T1 TO C4 CO APS Fl FO DST FT1 SS2 Kp
Tl TO C4 CO APS Fl FO DST Kg

Os bits F 1 e FO indicarn o tipo do formato dos operandos que a palavra de instrucao possui,
como mostrado a seguir:

Fl FO SS2 Operandos fonte
0 0 0 FT1 e FT2
0 0 1 FT1 e Kp
0 1 x ROO e Kgl
1 0 x DST e Kgh
1 1 x DST e Kgl

Onde:

FT1
	

Content o nUmero do registrador do primeiro operando fonte.

FT2
	

Content o nnmero do registrador do segundo operando fonte.

SS2
	

Bit utilizado para definir o formato dos bits de 0 a 10.

Kp
	

Constante de 11 bits, estende sinal

Kgl
	

Constante de 17 bits, estende sinal

Kgh
	

Constante de 17 bits, ocupa a parte mais significativa e estende o sinal para os
bits menos significativos.

Havendo alguma constante na palavra de instrucao, ela é carregada em um registrador interno
tempordrio para ser utilizada como o segundo operando fonte. As diferentes constantes assumem
determinados formatos dentro desse registrador.

A constante Kp tem o bit mais significativo estendido, permitindo valores entre -1024 e 1023. A
constante Kg possui dois formatos diferentes. Ela pole ter o bit mais significativo estendido, Kgl,
permitindo valores entre -65536 e 65535. No segundo modo, a constante é carregada nos 16 bits mais
significativos do registrador tempordrio e seu 17° bit e estendido nos 16 bits menos significativos do
registrador, Kgh.



2. ESPEC1F1CACAO DO MONTADOR

2.1 0 MONTADOR

O montador para o microprocessador Risco é urn tipico montador de duas passagens, que possui
urn processador de macros embutido. Os innemeimicos e cOdigos de maquina das instrucOes do
processador estao em urn arquivo (instr tab); quando o montador é executado esses dados sao lidos e
colocados na memOria para serem utilizados na geracao do cOdigo de maquina.

Existe uma linguagem simbolica prOpria do montador para que os programas sejam escritos mais
facilmente. A especificacao dessa linguagem é feita no prOximo capitulo.

cOdigo gerado e escrito em dois arquivos. Um arquivo content apenas o cOdigo binario e o
outro contem a posicao relativa na memOria, o cOdigo hexadecimal e uma cOpia do programa fonte.

2.2 0 PROCESSADOR DE MACROS

O montador possui urn processador de macros que esta embutido na sua primeira passagem. Se
existir alguma macro, sua definicao é guardada na memOria para que posteriormente, na segunda
passagem, seja feita sua expansao.

processador de macros, de uma passagem, permite apenas que macros sejam chamadas apOs
terem sidos definidas. Nao sao permitidas definicCies internas a outras macros, mas podem ser feitas
chamadas internas desde que a macro chamada ja tenha lido definida.

A definicao de uma macro é feita utilizando as diretivas MACRO e MACROFIM. 0 corpo de
uma macro pode ser constituido por quaisquer tipos de comando, diretivas ou instrucOes.

A chamada de uma macro e feita atrav6s do nome dado durante sua definicao, incluindo os
parametros desejados, caso existirem. A sintaxe para definicao e chamada de macros sera apresentada
mais adiante.

2.3 COMO UTILIZAR 0 MONTADOR

montador Risco é utilizado atraves do comando de linha: risco [-n] <arquivo[.ext]>. A opcAo
-n refere-sea geracao automatica de NOP apOs cada instrucao de JMP. A geracao de NOP é opcional.
O nome do arquivo a ser montado deve ter a extensao .EXT, sendo esta opcional para execucdo do
programa. Todas as saidas do montador, codigos e mensagens de erros sac, geradas em arquivos.

2.4 ARQUIVOS GERADOS

Säo gerados 3 arquivos corn as saidas do montador. 0 <arquivo.bin>, que contem o cOdigo
binario do programa; o <arquivo doc>, que contem informacão de alocacao de memOria e o codigo em
hexadecimal; o <arquivo.err>, que contem informacao de erros que possam ocorrer durante a montagem
do programa. Erros de sintaxe sao detectados pelo analisador lexico (LEX) e enviados para o arquivo
de erros, abortando o programa. Quando houver algum erro o usuario sera avisado para que o arquivo
de erros seja verificado, quando o niimero de erros for elevado o programa sera abortado e uma
mensagem sera enviada para a tela
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3. DESCRICAO DA LINGUAGEM SIMBOLICA

A linguagem simbOlica possui alguns elementos basicos, corno rOtulos, registradores, constantes
e comentarios. A forma como cada urn é representado na linguagem esta descrita abaixo.

Tudo clue vier depois de um , sera considerado pelo montador como sendo urn comentario.

<comentario>	 ';' <texto do comentdrio>

Os rOtulos podem aparecer no inicio da linha, sozinhos, ou obrigatoriamente antes de algumas
diretivas, ou ainda , opcionalmente antes de instruce5es.

<renulo> :	 <identificador>

Representam-se registradores atraves da letra 'R' ou 'r' mais um rthmero, ou corn urn
identificador. Este identificador deve ter sido previamente definido utilizando a diretiva DEFINE, caso
contrario ocorrera urn erro

<reg>
'r' <flamer° decimal> I

'R' <flUmero decimal>
<identificador>

Constantes de diferentes bases säo permitidas, como hexadecimal, decimal, octal e binaria.

<num> :
<flUmero corn base> I
<sinal> <nUmero corn base>

<sinal>

<flUmero corn base> :
<flirmero hexadecimal> <base hexadecimal>1
<flUmero decimal> <base decimal>1
<numero octal> <base octal>
<fleimero binario> <base binaria>

<base hexadecimal> 	 'h' I 'H'

<base decimal>	 'd' I 'D' I <vazio>

<base octal> :	 'o'1'0'

<base binaria>	 'b' 'B'

MI



3.1 DIRETIVAS

A linguagem simbOlica do montador dispOe de nove diretivas que podem ser utilizadas em
qualquer parte e vat-las vezes dentro do programa. As suas funcOes s5o as seguintes: reservar area de
memOria, definir identificadores como registradores, inicializar constantes, alterar o contador de
programa e definir macros.

0 formato de cada uma varia, algumas possuem rOtulo e outran ndo, o tipo e o !Rimer() de
parAmetros tambem sdo diferentes. A seguir, e especificado o formato e a funcäo de cada diretiva.

Define registrador

DEFINE <identificador> Rxx

Define que o identificador representa o registrador Rxx.

Reserva area nao inicializada

<rOtulo> ALOCA <num>

Aloca <num> palavras para serem utilizadas como variaveis. 0 <reptulo> representa o endereco
da primeira palavra na area alocada. A area nä° é inicializada e <num> deve ser uma constante de 32
bits sem sinal

Reserva area e inicializa com urn Unico valor

<rOtulo> INICIA <num> ',' <numident>

Aloca <num> palavras para serem utilizadas como variaveis. 0 <rOtulo> representa o endereco
da primeira palavra na area alocada. A area é inicializada coal o valor de <num_ident>, que deve ser
uma constante de 32 bits ou um identificador que esteja associado a uma constante.

Reserva area e inicializa corn valores diferentes

<rOtulo> TABELA <num_ident> <num_ident>	 . <num_ident>

Aloca palavras para serem utilizadas como variaveis. 0 numero de palavras depende do rn:imero
de parametros especificados 0 <rOtulo> representa o endereco da primeira palavra na area alocada. A
area é inicializada corn os diferentes valores de <num_ident>, na ordem em que eles aparecem, podendo
ser uma constante de 32 bits ou urn identificador que esteja associado a uma constante.
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Altera contador de programa

ORIGEM <num>

0 contador de programa (PC) recebe o valor de <num>. As instrucaes que seguem serdo
posicionadas a partir do novo endereco. 0 <num> deve ser uma constante de 32 bits sem sinal. Esta
diretiva pode ser utilizada varias vezes durante um mesmo modulo, mas o novo valor para o contador de
posicâo deve ser maior ou igual ao valor atual

Define sinOnimo

<rOtulo> EQU <num>

Associa a <rOtulo> o valor de <num>. 0 valor de <num> deve ser uma constante de 32 bits.

Inicia definicäo de uma macro

<-16tulo> MACRO <parAmetros>

Inicia a definicdo da macro <rOtulo>. 0 corpo da macro é formado pelas linhas seguintes ate a
diretiva MACROFIM. Os parimetros são opcionais, mas, quando existir mais de urn, säo separados por
virgulas. Esses parametros de definicao säo apenas identificadores.

Termina definicao de uma macro

MACROFIM

Indica o tertnino do corpo da macro que estava sendo definida. Deve ser precedido no programa
por uma diretiva MACRO.

9- Chamada de uma macro

<identificador> <parimetros>

Na realidade, nao existe nenhuma diretiva especial para isso, apenas utiliza-se urn identificador
que representa o nome da macro, seguido de seus parametros de expansào caso a macro possua
parametros. Se possuir mais de um parimetro, eles devem ser separados por virgulas. Os parimetros
de expansäo podem ser identificadores, registradores, ou ainda, constantes.

Essa sintaxe para chamada de macros é a mesma para chamadas internas, dentro da definicdo de
uma outra macro
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3.2 INSTRUCOES

0 conjunto de instrucOes do Risco e formado por quatro tipos: aritmatico-lOgica, salto, acesso
memOria (carga/armazenamento) e sub-rotina. Sao implementadas 25 instrucOes aritmetico-lOgica, 8 de
acesso a memOria, 1 de salto e 1 de sub-rotina corn 16 condicoes cada uma, totalizando 35 instrucOes.

0 format() bAsico das instrucOes na linguagem simbOlica do montador é o seguinte:

<linha de instrucdo> : <rOtulo> <campo da instrucao>
<campo da instrucão>

<campo da instrucão> : <instrucAO> I <vazio>

Existem outros formatos que sat) especificos para determinados tipos de instrucOes:

<instnic5o> <mnemOnicos aritlog e mem> <aps> <operando>
<mnemOnicos mem> <aps> <operando restrito>
<mnemOnicos jmp e sr> <condicao> <aps> <operando>

InstrucOes aritmetico-lOgicas e algumas de acesso a memoria (LDIST), que aceitam o mesmo
tipo de operandos:

<mnemOnicos aritlog e mem> :
ADDIADDCI
add I addc
SUB I SUBC I SUBR SUBRC
sub I subc I subr I subrc
ANDIORIXOR I

and I or I xor
RLL RLLC I RLA RLAC
rill rlIc I rla I rlac
RRL I RRLC I RRA I RRAC I
rrl I rtic I rra I rrac
SLLISLLCISLAISLACI
sll I sllc sla I Mac I
SRLISRLCISRAISRACI
srl I srlc sra srac I
LDI ST I
Id st

Existe tambem o mnemOmico NOP, que nao possui operandos e tern fungdo equivalente a de
uma instnicäo ADD RO, RO, RO
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InstrucOes de acesso a memOria.

<mnemernico mem> :
LDPRI I LDPOI I LDPOD
ldpri I ldpoi I Idpod
STPRI I STPOI I STPOD
stpri I stpoi I stpod

Instruciies de salto e de sub-rotina.

<mnemOnico jmp e sr> :
IMP I SR I
jmp I sr

Instruceies de salto e sub-rotina podem ser condicionais ou incondicionais. No caso do salto
condicional, existem as seguintes condicOes aceitas pela linguagem:

<mnemOnico de condicao> :
.TR .NS .CS I .0S .ZS .GE I .GT .EQ I
.tr I .ns I .cs .os I .zs I .ge .gt I eq I
.FLI.NNI.NCI.NOI.NZI.LTI.LEI.NEI
.fl I .nn I .nc I .no I .riz it I .le I .nei
<vazio>

Toda instnrcao de maquina possui o bit APS. Por default, todas as instrucOes sao geradas pelo
montador corn o bit APS desligado. Para que esse bit seja ligado, é necessario adicionar o sufixo
".APS" ou ".aps" a cada instrucdo desejada.

<mnemOnico de aps> :
APS I
aps
<vazio>

Existem tres combinacOes basicas de operandos, todas possuem urn operando destino e dois
fontes. A maioria das instructies de acesso a memOria aceitam apenas a combinacao <operando
restrito>, exceto (LDIST).

<operando>
<operando restrito>
<reg> <reg> <exp> I
<reg> <fb> <exp>

<operando restrito> :
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0 campo lb serve para indicar o tipo do primeiro operando fonte. Este operando pode ser o
registrador 00 (&R0) ou o prOpfio operando destino (&RD ou &RDH). No Ultimo caso, o campo fb-
tambem informa qual o tipo da constante no segundo operando fonte. Pode ser uma constante de 17 bits
(&RD), estendendo o sinal, indicando que e uma constante Kgl, ou uma constante de 17 bits (&RDH),
ocupando a parte mais significativa, que é uma Kgh.

<fb>
&r0 I &RO I
&rd I &RD I
&rdh I &RDH

0 terceiro operando de uma instrucao pode ser urn registrador, uma constante, urn identificador
ou, ainda, uma expressdo. Säo permitidas expressOes de soma, subtracdo, multiplicac5o e divisdo; os
operandos não podem ser registradores ou identificadores de registradores.

<exp> :
<oper> <operador> <exp> I

<oper>

<oper>
<identificador> I
<num>

<operador>	 '*' 1 '÷'



4. ESPECIFICACAO DAS 1NSTRUCOES

4.1 1NSTRUCOES ARITMETICO-LOGICAS

0 Risco implementa apenas 25 instrucOes aritmetico-lOgicas das 32 possiveis definidas no campo
C4..00.

Tabela de instrucOes aritmetico-lOgicas

MNEMONICO CODIGO (C4..COL
0 0 0 0 0

OPERACAO
dst 4-- ft1	 1- 112

COMENTARIO
adicaoADD

ADDC 0 0 0 1 0 dst 4- ft. 1 + 112 + C adicäo c/ carry
SUB 0 0 1 0 1 dst <— ft] - 112 subtracdo

SUBC 00111 dst 4- ft 1 - 112 - C subtracao c/ carry
SUBR 0 1 0 0 1 dst 4-- 112 -111 subtracdo reversa

SUBRC 0 1 0 1 1 dst 4— 112 - II 1 - C subtracdo reversa c/ carry
AND 0 1	 1	 1	 1 dst 4- ft I and 112 E lOgico
OR 0 1 1 1 0 dst 4-- ft1 or ft2 OU lOgico

XOR 0 1 1 0 1 dst 4- ft I xor 112 OU exclusivo lOgico
RLL 1 0 0 0 0 dst 4- ft I rot ft2 bits rot. lO gica esq.

RLLC 1 0 0 0 1 dst 4- ft i /C rot 112 bits rot. lOgica esq. c/ carry
RLA 1 0 0 1 0 dst <— ftl rot 112 bits rot. aritmetica esq.

RLAC 1 0 0 1 1 dst 4- ft 1 /C rot 112 bits rot. aritmetica esq. c/ carry
RRL 1 0 1 0 0 dst 4- ft I rot ft2 bits rot. lOgica dir.

RRLC 1 0 1 0 1 dst 4— 111 /C rot 112 bits rot. lOgica dir. c/ carry
RRA 1 0 1 1 0 dst 4— ftl rot ft2 bits rot. aritmetica dir.

RRAC 1 0 1	 1	 1 dst 4— 111 /C rot 112 bits rot. aritmetica dir. c/ carry
SLL 1 1 0 0 0 dst 4-- 111 desl 112 bits desl. lOgico esq.

SLLC 1 1 0 0 1 dst 4--- 111 /C des! fte2 bits desl. lOgico esq. c/ carry
SLA 1 1 0 1 0 dst 4— 111 des! 112 bits desl. aritmetico esq.

SLAC 1	 1 0 1	 1 dst 4-- ft 1 /C des! 112 bits desl. aritmetico esq. c/ carry
SRI. 1	 1	 1 0 0 dst 4- III des! 112 bits desl. lOgico dir.

SRLC 1	 1	 1 0 1 dst 4- 111 /C desl ft2 bits desl. lOgico dir. c/ carry
SRA I	 1	 1	 1 0 dst 4-- 111 des! ft2 bits desl. aritmetico dir.

SRAC 1	 1	 1	 1	 1 dst 4— ftl /C des! n2 bits desl. aritmetico dir. c/ carry

dst, ft), ft2: operandos da palavra de instrucdo;
rot.: rotacdo; desl.: deslocamento,
dir.: direita,	 esq.: esquerda.
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4.2 INSTRUCOES DE ACESSO A MEMORIA

Sao implementadas as operacOes de carga e armazenamento de registrador na memOria, corn a
opcdo de fazer pre-incremento, pOs-incremento e pOs-decremento do segundo operando fonte, quando
esse é urn registrador 0 endereco E é obtido atraves da soma dos dois operandos fontes.

Tabela de instnicOes de acesso a memOria

MNEMOMICO CODIGO (C4. CO) OPERACAO COMENTARIOS
LD OX 0 X X dst 4-- M[ftl + 112] carga

LDPRI 0 X 1 0 1 112 4- 112 + 1;
dst 4- M[111 + 112]

carga c/ pre-inc.

LDPOI 0 X 1 0 0 dst 4-- M[111 + fin
112 4-- ft2 + 1

carga c/ pOs-inc.

LDPOD 0X0XX dst 4- M[ftl + ft2],
112 4-- 112 - I

carga c/ pOs-dec.

ST ()XIII M[tIl + ft2] 4-- dst armazenamento
STPRI 0 X 1 1 1 112 4--- 112 + 1;

M[ftl + 112] 4— dst
armaz. c/ pre-inc.

STPOI 0 X 1 0 1 M[ftl +112] 4- dst;
112 4--- 112 + 1

armaz. c/ pOs-inc.

STPOD 0 X 1 0 0 M[ft 1 + 112]	 — dst;
112 4- 112 - 1

armaz. c/ pOs-dec.

dst, 111 .112: operandos da palavra de instrucIo;
M[ ]: contend° da memOria, ftl + ft2: endereco de memOria E;
inc.: increment(); dec.: decremento.



4.3 INSTRUCOES DE SALTO

As instrucOes de salto são implementadas como uma soma condicional. Para se obter o salto
deve ser especificado dst = PC (= R31) na palavra de instrucão. COND é o resultado do teste
(especificado no campo C4..00) sobre a PSW (—R01) e o endereco E é obtido da mesma maneira como
nas instrucoes de acesso a metnOria Sao utilizadas 16 condicOes de testes visando diminuir operacOes
intermediarias para a obtencao do mesmo teste.

Quando nao existir condicao de salto, o codigo assumido sera o da tabela abaixo.

Tabela de instrucäo de salto.

MNEMONIC() CODIGO (C4..00) OPERACAO COMENTARIO
JMP 1	 1	 1	 1	 1 se COND = 1

então dts	 --- fl I + 112
salto

COND: resultado do teste;
dst, ftl, 112: operandos da palavra de instrucão;
111 + ft2 = E: endereco de salto E.

4.4 INSTRUCOES DE SUB-ROTINA

0 registrador dst pode ser qualquer um dos 32 registradores escolhido pelo montador para ser o
SP. A condicao COND e o endereco E sao obtidos como nas instucOes de salto. 0 retorno da sub-
rotina é realizado como uma instrucão de carga de registrador, PC, da memOria com pOs-incremento
(LDPOI).

LDPOI: ( PC 4- M[R00 + SP];
SP 4- SP + I; )

Quando näo houver condicdo para a sub-rotina, o codigo assumido sera o da tabela abaixo.

Tabela de instrucão de sub-rotina.
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MNEMONIC() CODIGO (C4 CO) OPERACA.0 COMENTARIO
SR 1 1 1 1 1 se COND = 1

entdo dst 4- dst - 1;
M[dst] 4 PC;
PC 4- + 112

sub-rotina

COND: resultado do teste;
dst, 111, 112: operandos da palavra de instrucäo;

+ft2 = E: endereco de salto E;
M[ ]: conteUdo da memOria;
dst = Rxx: endereco de pilha;
PC =  R31: contador de programa. 
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4.5 CU:111)10ES DE SALTO E DE SUB—ROTINA

Existem 16 opc(ies de condicOes para salto ou sub-rotina. Quando for especificada a condicao,
sera° assumidos os seguintes cOdigos da tabela abaixo.

Tabela para condicifies de salto e sub-rotina.

MNEMONICO CODIGO (C4. CO) COMENTARIO
TR 1	 1 1	 1 1 soma sempre (true)
NS I 0 0 0 1 soma se flag Ng ligada (negative is set)
CS 1 0 0 1 0 soma se flag Cy ligada (carry is set)
OS 1 0 1 0 0 soma se flag Ov ligada (overflow is set)
ZS I	 1 0 0 0 soma se flag Zr ligada (zero is set)
GE 1 0 0 1 1 soma se maior ou igual
GT 1 0 1	 1 0 soma se maior
EQ 1	 1 1 0 0 soma se igual
FL 0 0 0 0 0 soma nunca (false)
NN 0 0 0 0 1 soma se flag Ng desligada (negative is not set)
NC 0 0 0 1 0 soma se flag Cy desligada (carry is not set)
NO 0 0 1 0 0 soma se flag Ov desligada (overflow is not set)
NZ 0 1 0 0 0 soma se flag Zr desligada (zero is not set)
LT 0 0 0 1 1 soma se menor
LE 0 0 1	 1 0 soma se menor ou igual
NE 0 1 1 0 0 soma se diferente



5. EXEMPLOS

5.1 EXEMPLO 1

5.1.1 PROGRAMA FONTE

; Inicio do programa

DEFINE SP R28
DEFINE pc R31

ORIGEM 0

start:
Id	 rl,r0,r0

increm:
add	 rl,r1,1
sub . apsr0,r1,100
jmp.lt	 r31,r0,increm
add	 rO,r0,r0

espera:
jut!)	 r31,r0,espera
add	 rO,r0,r0

; Fim do Programa

; equivale a urn nop

; equivale a urn nop

5.1.2 SAIDA DO PROGRAMA MONTADO
1

2 ; Inicio do programa
3
4 DEFINE SP R28
5 DEFINE pc R31
6
7 ORIGEM 0
8
9 start:

00000000 80020000 10 Id	 rl,r0,r0
11 increm:

00000001 00021801 12 add	 rl,r1,1
00000002 OB001864 13 sub. apsr0,r1,100
00000003 463E0801 14 jmp.lt	 r31,r0,increm
00000004 00000000 15 add	 rO,r0,r0 ; equivale a urn nop

16 espera:
00000005 7E3E0805 17 jmp	 r31,r0,espera
00000006 00000000 18 add	 rO,r0,r0 ; equivale a um nop

19 ,
20 ; Fim do Programa
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5.2 EXEMPLA) 2

5.2.1 PROGAMA FONTE

; Inicio do programa

DEFINE SP R28

CHAR:	 EQU 10

ORIGEM 0

tab: INICIA 4, CHAR

add	 r I 0,r0,tab	 ; carrega endereco memoria valor 1
add	 r11,r0,tab	 ; carrega endereco memoria valor 2
add	 112,r0,tabt2	 ; carrega endereco memoria valor 3
add	 r13,r0,tabt 3	 , carrega endereco memoria valor 4

Id	 r20,r10,r0	 ; carrega valor da mem para registrador
Id	 r21,r1 1,r0	 ; carrega valor da mem para registrador
Id	 r22,r12,r0	 , carrega valor da mem para registrador
Id	 r23,r13,r0	 ; carrega valor da mem para registrador

add	 r24,r20,r21
add	 r25,r22,r23	 ; > soma valores
add	 r26,r24,r25	 ,/

add	 r27,r0,4
sra	 r26,r26,r27	 calcula media dos valores

add	 r14,r0,tabRAM	 ; carrega endereco mein resultado

st	 r26,r14,r0	 ; carrega resultado na memoria

aqui: jmp	 r31,r0,aqui	 ; tranca processador
nop

tabRAM: ALOCA	 1	 ;fim do programa

; Fim do Programa
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5.2.2 SAIDA DO PROGRAMA MONTADO

1

2
3
4
5
6
7

; Inicio do programa

DEFINE SP R28

CHAR:	 EQU 10

8 ORIGEM 0
9
10 tab:	 INICIA 4, CHAR
11

00000004 00140800 12 add	 r10,r0,tab ; carrega .endereco memoria valor 1
00000005 00160801 13 add	 r11,r0,tab+1 ; carrega endereco memoria valor 2
00000006 00180802 14 add	 rI2,r0,tab+2 ; carrega endereco memoria valor 3
00000007 001A0803 15 add	 r13,r0,tab+3 ; carrega endereco memoria valor 4

16
00000008
registrador

8028A000 17 Id	 r20,r10,r0 ; carrega valor da mem para

00000009
registrador

802AB000 18 Id	 r21,r11,r0 ; carrega valor da mem para

0000000A
registrador

80200000 19 Id	 r22,r12,r0 ; carrega valor da mem para

0000000B
registrador

802ED000 20 Id	 r23,r13,r0 ; carrega valor da mem para

21
0000000C 00314540 22 add	 r24,r20,r21
0000000D 003365C0 23 add	 r25,r22,r23 ; > soma valores
0000000E 00358640 24 add	 r26,r24,r25 ,/

25
0000000F 00360804 26 add	 r27,r0,4 ;\
00000010 3C35A6C0 2 7 sra	 r26,r26,r27 ;/ calcula media dos valores

28
00000011
resultado

001C0815 29 add	 r14,r0,tabRAM	 ; carrega endereco mem

30
00000012 8E34E000 31 st	 r26,r14,r0 ; carrega resultado na memoria

32
00000013 7E3E0813 33 aqui:	 jmp	 r31,r0,aqui ; tranca processador
00000014 00000000 34 nop

35
36 tabRAM: ALOCA	 1 ;fim do programa
37
38
39 ; Fim do Programa
40
41
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ANIEXO A-9

R 41 S IA 1 t. aL cl co di c? is. i m up. 1 at g'73--4	 I-IDC



fl
r0	 :0	 f2
r2	 :0	 f3
r5	 :2	 bout_bb
r8	 :0	 bout_inc
rula	 :0	 pc _bout
ba	 :2	 bsis_bo
rua	 :2	 bbula
bb	 :1	 dst_bb
rub	 :2	 badst
ula	 :4	 ba_r0
pc,dist:5	 ba_ftl
bout	 :5	 ruaja
pcinc :5	 bbconst
inc	 :6	 bb_ft2
pc	 :5	 rubjb



proxri:4	 fl

ri	 :4	 f2
CONTA :0	 f3
proxK :4	 SO
K_ext	 :3	 Si

mem	 :0	 ale
RO	 :0	 rd
RI	 :0	 wr
R2	 :0	 ba_dst
R3	 :0	 ba_ftl
R4	 :0	 ba_r0
SP	 :20	 bb_ft2
rula	 :0	 bb_K
rua	 :0	 bb_dst
rub	 :ti	 bb r0
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ANIEXO A-10

IF co -t c31 s do test—chip
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