© 0 N O 0o b ON -

A A B W W WWWW W WWWNDNDNDNDNDDNDDNDNDDNDNDNDDNDND=2 2 A A A A aa
N - O © 0o N O o0 B W N 2 O © 0N O O B W DN 2O © 0N O o & Ww N -~ O

Department of

Computer Science YFELALY

& Engineering

TR AL R sE SR 95 5 5-LABS

SHAMGHAL J1AD TONG UNIVERSITY

ikl [k 7 ekl
ERBAY N [z ey AR = 1 - - -
RN TR };ﬁ*ﬂ%«ﬁzmm%%?ﬁg% LABS l;;SyCOA LAB-005 0.5  10f13
Dept. of Computer Science & Engineering. CETC 03/21/2020 Z\%

Copyright © 2020 SJITU Department of Computer Science & Engineering. All rights reserved.




© 0 N O 0o b ON -

A A B W W WWWW W WWWNDNDNDNDNDDNDDNDNDDNDNDNDDNDND=2 2 A A A A aa
N - O © 0o N O o0 B W N 2 O © 0N O O B W DN 2O © 0N O o & Ww N -~ O

1. ik

1.1 SE5G 447K

Z& MIPS H 5 H AL PR 28 (1% 5 52

1.2 5256 H I
SR R 2%

BT 23 16 26 MIPS 54 (add, sub, and, or, addi, andi, ori, slt,Iw, sw, beq, j, jal, jr, sll, srl,) HJ

FUEHE CPU

MIPS Ab¥ 45

1.3 LN
1. IInstruction memory S5 ER [ it

2. B CPU
3. iRl E
4. ISR

PSR A%Y

1.4 SIS TN Ta]

240~480 435

1.5 LIS R & 5 i ik
1) S 25 R T RSO 5T — R b 23 SR
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2. 52T, SAXH

2.1 LIS HER

2.1.1 Hrd T2

1. Ja3) Vivado

2. HrE T lab5s

3. K HT PR S B RS I 21 1abS TREH KT

Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, ar directories containing those
disk and add it to your project.

¢ Add Source Files k

+

- Look in: lab24_code

@ ALU W

@ ALUCH Y
@ ctrv

@ Memoryv
@ registery

Add or Create Design Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Cre
disk and add it to your project.

o
Index MName Library Location
[0 1 AL xil_defaultlib CifUsersicetcs/Deskiop/DIY_labflabscodedab34 co
- 2 AL UCT v xil_defaultlip CifUsersicetcs/Deskiop/DIY_labvlabscodellab34_co
[ ] 3 Cirw xil_defaultlio CilUsers/cetcs/Deskiop/DIY_labflabscodedab34_co
& 4 Memary.wv xil_defaultlib CilUsersicetcs/Desktop/DIY_labllabscodellab34_co
[ ] 5 registerwv xil_defaultli C:lUsersicetcs/Deskiop/DIY_labflabscodedlab34_co
[ ] 5} signextw xil_defaullli C:lUsersicetcs/Deskiop/DIY_labflabscodedlab34_co

Add Files | | Add Directories | | Create File

[+ Scan and add RTL include files into project

[+ Copy sources into project
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4. N D B YA B A S A B R R A AR B 2

InstMemory

-

Read
address

Instruction
[31-0]

Instruction
memory

R AER SO R A, TS
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3. 2Bt

3.1 AR IR

AR BASRE MIPS AbPH S .

3.1.1 Bibiiig

=
© wem -

Instruction [15-0] 16 | sign\ &

Instruction [25-0]_ @\ Jump address [31-0]
a}—@ 28
PC + 4 [31-28] e
Add ] — T~
ALU
* ] / >Add result
e RegDst [ Shift —
/ \_ Jump ﬁQ?ﬂi‘ e
f \ __Branch ~
/ | MemRead
Instruction [31-26) & I'l MemtoReg
—!
| Control ATU0p
\ | MemWrite
\ | ALUSrc
/" RegWrite
A
Instruction [25-21] | Read
b Read register 1
address Read
Instruction [20-16] Read data 1
i L’F register 2
= (M| | write Read
Instruction Instruction [15-11] U™ register data2
memory « . _
|'/ o Write
| data  Registers

\ extend
\

Instruction [5-0]
L

Z& MIPS B[] #H A0 #0 4% J £ 1]

3.1.2 Wi W= BH A, A4 Top

3.1.3 EN[ETL

N Top BEERA (B MRIER G S 2dn 4, JFAE Top B E SCEA]
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N, Fo 4z R b A i 1 fRE LR

J RegDst

Jump
47 wire REG DST, \ Branch
18 JUME, : | MemRead
iy , |
:3 rsmﬂ ;g;m { PO ... Ll
% v ontro

51 MEM TO REG, . | _ALUOp
52 MEM WRITE; \ | MemWrite
53[0 wire[1:0] ALU OP; \ | ALUSrec
54 wire ALU SRC, .
55 REG_WRITE; ﬂ?‘! rite

3.1.4 #Erit#Es PC
TR ISR X /M 2 CPU REMS BRI o . 58 SL—A> 32 3 reg M TR P 1T 38
PC, TEBIEN FFHR(F I A RATAE S FE S T PC<=PC+4.

PS: 1) fileitit, (E4LEIBHPFIBLIERME =" , BB AL “<=" . BH LS
RIGBEA—FE, BRI RS %4, IR RIAL 22 A B always ol

2) PC Al LA RE B it AR BRoR SEEL

3.1.5 RESET

PC & 0x00000000, %2728 iE2, XA reset B TAE. Rk, ARk &,
EEZNEIRNEE:EE SN

AT S, BT ELE B EIRELIR ) register B, GBI reset (55 o

PS: NI reset ZyEE, BIEER “5”7 1) always B RUHIN—A always 2, AP “5”
always [F] I35 2 B, BURELASFIRATAME T -

3.1.6 MELspiltl, JERAE

SEAGIAY T R SRS HR e v AR, SR et R R B s 1 . SRR A DL PR
J7iks
1. RS R e SO ) g 0 SR 82, AN 3R B IR R e S RILRE 113 11 44 <

B B (B D 1554, Em{ES42..)
L EIERRITH] CU7 15T, REBEURE E SO RE R 44«
PP B (I 1 A(0ES D, smH 2 4155 2))
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100 Ctr mainCtr |

101 .opoode (INST[31:26] ),
102 .regDst (REG DS5T),

103 « Jumnp ( JUME) ,

104 .branch (BRANCH) ,

105 .memRead (MEM READ),
106 -memToReg (MEM TO REG),
107 .aLUCp (ALU OF),

ios .memWrite (MEM WRITE),
109 .aLUSrc (ALU SRC),

Iio .regWrite (REG WRITE)):
o S Ctr

21 module Ctr(opcode, regDst, jump, branch, memRead, memToReq, alUOp, memWrite, alUSrc, regirite);

Ctr BB
3.7 ERHEE T
1. MUX
Mux CATERT LRSI IS, SCIURMFI S, —AN= BIEEGmAT

Assign OUT = SEL ? INPUT1 : INPUT2;
OUT, SEL, INPUTI1, INPUT2 2 #i st & X HIE 5

MUX

INPUT1 s, 1 D OUT

INPUT2——s, ()

SEL

2. BT, HBRIEHAG: FR(e<<), AR
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3. ks, HEMEASInAEH
2 verilog " A A7 AR PURBEE T 5 2, AR (integer) B RS e — 2t 4h
ARS8 LR S IR 5 FAREAT fa B W A7 a8 Y, AR
FAFF T EARFAT R R 2 B WA (wire) AR TG 5 4

4. 517, HEHABEA&NLE). ERE&M&S&HI X
5. BIBRIASLE MRS CHFRM) B ATHISLIRA BTN, Z A AH R n] fE 25d 24

BEr
6. FEJF 1T A28 (PC) W v 25 FEIM I AR B B T R SE L, 298 22 BX e A (MUX) 2 i) 152 1 Rl
Heszgy
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4. fiE
LGS R

HAFARE B ORIEICS . TRt — ARSI HS S %

— A 1 3 AT
RS
R ‘ opcode ‘ rs ‘ rt ‘ rd shamt funct ‘
31 26 25 21 20 16 15 11 10 6 5 0
| ‘ opcode ‘ rs ‘ rt ‘ immediate ‘
31 26 25 21 20 16 15 0
J ‘ opcode ‘ address ‘
31 26 25 0
Mips FE A5 44 50
IEgwt o TERIL S b 3 A7 a5 B BR g 24 S A —
add $1,%$2,$3 : $1=82+83
sub $1,$2,$3 : $1=$2-33
and $1,%$2,$3 : $1=$2 & $3
or $1,$2,$3 : $1=%2 |83
slt $1,$2,83 : 1f($2<83) $1=1 else $1=0
Iw $1,10($2) : $1=memory[$2+10]
sw $1,10($2) : memory[$2+10]=$1
beq $1,$2,10 : if($1==%2) goto PC+4+40
[10 /& PC+4 J5 4R 4 I fE %L, #Ch PC+4+40]
j 10000 : goto 10000
2. Verilog ] & 4i4T 55 $readmemb H$readmemh, JUAE initial FIEaHEH .
Verilog HIXPIN R GUE 55 FIR SO F A s O e B Ak b, A% adn k-
1) XA
$readmemh("Instruction”, InstMemFile);
PS: 34 Instruction W AURAEA THE 41 H &
il [rizme ZZ3 [
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2) HaxtEgAE:

$readmemh("D:/Archlab/Lab05/Lab005.srcs /Src/Data", MemFile,10'h0);

X H 25t mem_data F1 mem_inst B5NFEFI SO, 43 I REE A data memory

H1 instruction memory o

mem data

0ooaaooo
00000001
Q0000002
Q0000003
00000004
00000005
0000000a
aooaaoo’?
00000008

w1 Ch LA ke g B3

(Ve I F]

mem_inst

00001000000000000000000000000100
00000000000000000000000000000000
00000000000000000000000000000000
00000000000000000000000000000000
10001100000000010000000100010100
10001100000000100000000100001000
00000000001000100001100000100000
00000000001000100010000000100010

S R B = R e

o | o (3 ]

3. HAbE M RGES (R LA )

//]a
// nop
{/ nop
// nop
[/ 1w 81, 276(50)
[ 1w 82, 264 (80)
// add &3, &1, &2
[/ aub 54, 51, &2

$monitor $/& {1t I 4% A1y 1 2 F 51 3R b R RIE A BAR BAH I DI RE «

Un$monitor(“rxd=%b”, rxb);

$time 3 [A] 4 | f7 H I ZI{E -
Un$monitor($time);

il
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4. BB R VO EA RGBSR, BT 0 E I

1))

2)

3)

4)

S)

VITE B A 2% . T8 A G S F B A7 28 = AP, X AV DL
Ve B A NI RE, He s, N E, RHARSRTS
$readmemh ¥ Data XA I EHE 2 A\ 3] DataMem #2H .

0 L
g
o

30 ¢ reg [31:0] DataMem [0:127];

2 AT it al PRETY R Ll PRI, (i 1 S
5 e | JA1nitial the 1nstruction and date memer

32 =) 1mtial

33 = begin

34 $readmemh( "Data”, DataMen); /7575 :‘_':‘--—I
35 end

o

a0

AN bl AN B A 5 T4 E VUG (E 5%

1R BRI A28 B regfile A R H B R EMNEN LR
55 BB E N, BE S M RBUE AR O

YN register AEER A1) regfile 27 A7 a2 207 B & HL SR8
AT A R AL O

A 7E Console & L1 HZG# N restart 772, TEHI run 2000ns 7
L, DB BT O, 07 LIRS B I MIPS $5 4164745
RHATXILE. ...

5. Mg AT EFES:

LEZEAY

HENMFSTER
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5. BRI CEAED

T

1. FIH switch. led 53 /& pushbutton 25 SR M 45 2181745 52 75 T
2. WZH lab2 MHRAME EAREIE K7

6. LML

LEZEAF
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