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1) [20/40] Si supponga di dover programmare la pataake 16550A in modo da generare
una trama di 5 bit dati, 1.5 bit di stop, paritaadiri (numero di “uni” dispari) a un baud rate
pari a 9600. Tale chip sia mappato a partire dadlirizzo Ox 8000 03F8 dello spazio di
memoria di un processore MIPS. Si scriva il codisgembly necessario per programmare
tale chip supponendo che la frequenza esternack sla pari a 1.8432 MHz.

2)

[20/40] Si disegni lo schema architetturale/logicomprensivo di multiplexer, decoder,
porte logiche secondo quanto necessario) di urfaeadicdimensione pari a 512B, 4 vie con
dimensione del blocco pari a 64B e supponendoldhesidati di uscita sia di larghezza pari
a 4B (32 bit) mentre I'indirizzo e’ specificato 48 (32 bit). La politica di rimpiazzamento
e’ LRU, la politica di scrittura e’ writeback: sappresenti anche I'’hardware necessario ad

implementare queste politiche.

MIPSinstructions

Instruction Example Meaning Comments

add add  $1, $2, $3 $1=$2 + $3 3 operands; exception possible
subtract sub  $1, $2, $3 $1=9%2-%3 3 operands; exception possible
add immediate addi  $1, $2,100 $1=$2 +100 + constant; exception possible
subtract immediate subi  $1, $2, 100 $1=$2-100 - constant; exception possible
multiplication mult  $1, $2 Hi,Lo= $1 x $2 64-bit Signed Product ; result inlki
division div $1, $2 Hi= $1 % $2, Lo = $1/ $2 Signed division

move from Hi nfhi $1 $1 = Hi Create copy of Hi

move from Lo nflo $1 $1=1Lo Create copy of Lo

and and  $1, $2, $3 $1=$2 & $3 3 register operands; Logical AND
or or $1, $2, $3 $1=%$2|$3 3 register operands; Logical OR
nor nor $1, $2, $3 $1=1($2]$3) 3 register operands; Logical NOR
xor xor $1, $2, $3 $1=$2"$3 3 register operands; Logical XOR
and immediate andi  $1, $2,100 $1=$2& 100 Logical AND register, constant

or immediate ori $1, $2, 100 $1=$2]100 Logical OR register, constant
xor immediate xori  $1, $2, 100 $1 =$2 100 Logical XOR register, constant
shift left logical sl $1, $2, 10 $1=$2<<10 Shift left by constant

shift right logical srl $1, $2, 10 $1=3%$2>> 10 Shift right by constant

load word Iw $1, 100( $2) $1 = Memory[$2+100] Data from memory to register
load byte I'b $1, 100( $2) $1 = Memory[$2+100] Data from memory to register

load byte unsigned lbu  $1,100($2)

$1 = Memory[$2+100]

Data from mem. to reg.; nanségtension

store word SW $1, 100( $2) Memory[$2+100] = $1 Data from register to memory
store byte sb $1, 100( $2) Memory[$2+100] = $1 Data from register to memory
load address la $1, var $1 = &var Load variable address

branch on equal beq  $1,$2,100 if ($1 = = $2) go to PC+4+100 Equal test; PC retabranch
branch on not equal bne  $1, $2, 100 if ($1 != $2) go to PC+4+100 Not equal test; P@tiee

set on less than slt $1, $2, $3 if($2<$3)$1=1;else$1=0 Compare less jtBas complement
set on less than immediate slti $1,%$2,100 if($2<100)$1=1;else $1=0 Compare < camstd’'s complement
set on less than unsigned sltu  $1,$2, $3 if ($2<$3)$1=1;else $1 =0 Compare less sthatural number
set on less than imm. unsigned sltiu $1,$2,100 if($2<100)$1=1;else $1=0 Compare constaatiural number
jump 10000 go to 10000 Jump to target address

jump register r $31 go to $31 For switch, procedure return
jump and link al 10000 $31 = PC + 4;go to 10000 For procedure call

UART Intel-16550A

+ Visione logica del chip (tutti registri a 8 bit):

A2- A0 access DLAB  memoni ¢

Receive Buffer Register
RBR l:l Dove si trova il dato ricgvutn

bit
000 R O

Visione logica: LCR, Line Control Register

7

LCR

000 W 0
001 RWO
010 R O
010 W 0
011 RW-
100 RW -
101 RW-
110 RW-
111 RW-

001 RW1
000 RW1

Transmitter Holding Register
THR l:l Dove si mette il dato da r‘qsmgﬂ‘er‘z
IER[ | Inferrupt Enable Register
1WR[__ | Inferrupt Idenfification Register
FcR[ | FIFO Control Register
LcrR[ ]Line Control Register
MCR l:l Modem Control Register
I bit 0 e 1sono dei latch su /RTS e /DTS
(in scrittura gli altri bit possono essere messi a 0)
LSR l:l Line Status Register
MBR[ ] Modem Status Register
Scratchpad Register
SCR Registro dlp pp ,:'9 da usare liberamente
DM ] Divisor Latch MSB

DLL [ Divisor Latch LSB
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, n.dibit del dato 005, 016, 10>7, 11>8
n. di bit di stop: 01, 1515 se il dato ha 5 bit, 2 altrimenti

1>bit di parita’ presente, 0->bit di parita’ assente

00->parita=#dispari di 1,01>parita’ #pari di 1,
10> parita’=#dispari a 0, 11>parita=#pari di O

1>trasmetto un break (uscita a O logico)

Bit DLAB, se 1->posso leggere/scrivere la costante che
detrmina il bit-rate
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