lab 3-1: BYFFEBRIZITZBRIREHN

1. SCISIRIR

1. #ERSt: Ubuntu 24.04
2. VHDL: Verilog, SystemVerilog

2. SLIRHEK

1. 2 SIEF Verilog 8 2 T R B 175 1%
9. BRI e RS P R A

3. BARATFRIRASHLI L HFI S

3. LIIRE 30%

3.1 S—FTHNIELHEMNBERE 15%

3.1.1 44 enum &% FSM &t 5%

1. A enum BIESEI FsM. sv, SRMMCAS:

1 typedef enum logic [1:0] {s0, S1, s2, S3} fsm state;
2 fsm state curr state;
3 always@ (posedge clk or negedge rstn)begin
4 if (~rstn) curr_ state <= S0;
5 else case(curr_state)
6 SO: if(a) curr state <= S1; else if(b) curr state <= S0; //else
curr_state <= S0;
7 Sl: if(a) curr state <= S2; else if(b) curr state <= S50; //else
curr state <= S1;
8 S2: if (a) curr state <= 83; else if(b) curr state <= S0; //else
curr state <= S2;
9 S3: ;//curr state <= S3;
10 endcase
11 end

12 assign state = curr state;
R CIRET A + RS

curr state FENBN EFIRERT, KHEFEEN rstn HRMEE] s0 . HHA a B, REH so-
>s1->52->53 #EHE; LA b AR, REMEER] so0 .

fﬁgﬁﬁ, Wi success!!! :
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ubuntu-1linux-240 $m verilate
b -1/build/verilate

--main -

rc/lab3
ril

arallels/sysl-s ¢/l ./../repo/sys-project/la /sim/te ich.v:49: Verilog $finish

3. REE: Hh
(a) a=1. b=0: BWAFZTFI a
(b) a=0. b=1: MAHKEFHF b
(¢) a=1. b=1: MIAFZEFF a
(d) a=0. b=0: ®ERA, RSERELE

YMNZESL =N a )z, state=3, FE rstn EMNASLEER 0.

MIETERTIL, RS BERRATE 1k ETHE, HESITARE TN,

- - GTKWave - fhome/parallels/sys1-sp26/srcflab3-1/buildfverilate/ Testbench.ved a o x
v
= :3.'4_‘ 5 E_i“ &} G-.l l’__\l Y e > From: 0sec To: 20508 @
~ 55T Signals Waves
L TOp Time
w s Teslbench .=
b=8
fsm k=
#+.judge errar =8
rstn=0
wire 2
wire b
wire  clk

wire  error

wire  param_a[31:0]
wire  param_b[31:0]
wire  param_rskn[31:0]
wire param_stats[31:0]
wire st

wire  state[1:0]

Append Insark Replace

Image 2

3.1.2 LZAZRARIKRSH 10%
THRERIR:
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g (Il
BTHD CP185

Ty |
BTND (P18>

Image 3
THRIAREHE—E, ZEmANN a. b G, ISR T ELE,
3.2 BEHIE enum + case HIRIESBAMEIMBAERNEIZEBINIMS 5%

1. BEHER

(a) LR RFERCRE &, R ETE;

(b) BREVEIKH hex FFAMNBEHEMF, TN ERIAR, JEESEFTEIRERME,
2. enum + case

(a) EARAASRTIEMESR, 1B EW;

(b) BREURTFERSCRER, HFEEZA KAWL,

LI MICEM enum + case HEE, FWEEMETRRFSMIRIH AR S RIETRE,
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3.3 HH—THRASNHRSENRSEBR 10%
WS 01 SRR 1 ASOCT 38, T FSM it 1 #omi2, Rz 0 RomEge,

WS ATy HRTE R TR 1 BEXE”: so/s1/s2/s3 HHIFRATE 0/1/2/3 M1, s4
FREBDAN 17, F—BEBEA sa, TEESHA 0/1 NERFHEZ,

RS
LIRS THKEx=0 T—K&Ex=1 iy
S0 S0 S1 0
S1 S1 S2 0
S2 S2 S3 0
S3 S3 S4 0
S4 sS4 S4 1
Table 1
TR

SR EEZ
S0/0 —1 1—p| S2/0 —1—p S3/0 1 ......... il \J?_Jﬁ i
E 0 0 0 0/1

3.4 HIRRENBEBLRNTRE

WEL DA R A BRARASHL RS ST BRI R VR, R ABE A FRERREE KA 4R (bonus,
B R Hreport) : +10%

1 always@ (posedge clk)begin

2 if (~rstn) state <= 2'b01;

3 else state[1:0] <= state[0:1];
4 end

1. FSMFEEARA x , TEXERRHE, TEREAFERSEBEEmLZE, TREEN FsM,
2. VIR BEFF, state[0:1] MERH {state[0], state[l]}.

3. RAFHERIRE,

o fRE (LH., SRIRAEFERE) NEBATRES HIARERN AT IR 00 f1 11 .
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lab 3-2: %488 / ENEIgITSMA

1. SCISIFIR

1. RS Ubuntu 24.04
2. VHDL: Verilog, SystemVerilog

2. SCIEEM

L. 3 Verilog 185 #ATE AR TA
2. WD EEA G, N

3.  FEIEIRE 30%

3.1 8HB—PHIELBEMBRRE 20%
3.1.1 1{FA#EiE, i success!!! 10%
Cnt.sv #5

always@ (posedge clk) begin
if (~rstn) cnt <= INITIAL|[3:0];
else if (high rst) cnt <= 0;
else if (en) begin
if (low_co) begin

else cnt <= cnt + 1;
end
end

end

= O W O ~J o U B> w N -

=

/A Warning

FEIXEHFEM RPN,

¥ always@ (posedge clk) begin BN

if (ecnt == BASE-1) cnt <= 0;

/ /BRI, FETHEH!

assign co = (cnt == BASE-1) && low co && en;

AR RINEATERL! KN F IR di Eresetif 2B, S reset FEMARAIE], XFTHE
AT AR, RET BN success, RN ERIIRERRL,

always(@ (posedge clk or negedge rstn) begin B AT gL b A iS4 8 AN A,

Cnt.sv K THERE en . AIEF high rst IR ATIPN low co BRI THE T

Cnt2num. sv ¥853

1 logic co_low cnt;

2 Cnt #(.BASE(LOW BASE), .INITIAL(LOW INIT)) low_cnt(
3 .en(en),

4 .clk(clk),
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.rstn(rstn),

.low co(low co),

.high rst(high rst||co),
.co(co_low cnt),
.cnt(cnt[3:0

’

Cnt # (.BASE (HIGH BASE), .INITIAL(HIGH INIT high cnt

.en(en),
.clk(clk),

.rstn(rstn),

.low _co(co_low cnt),
.high rst(high rst||co),
.col(),

.cnt(cnt[7:4

’

assign co = (cnt == {HIGH CO[3:0], LOW CO[3:0

&& en && low_co;

Cnt2num. sv B SRR SLIRMAAL T4 A7 H e s co_low cnt WAL

fﬁﬁﬁﬁ, #it success!!!

paralle buntu-linux-2404: $ make verilate
make[1]: “Testbench”"B 2 &

WELCINNE 3 ®"“/home/parallels/sysl-sp26/src/ 2/build/verilate”
cd /home/parallels/sy ./Testbench
init cnt stat

simulation

simulation

simulation cnt_ s

simulation cnt

simulation cnt state

simulation cnt_state = 2 0_state
simulation cnt state 22, co state
simulation cnt state = 23, co state
simulation cnt

simulation cnt

simulation cnt s ) state
simulation cnt = 3, co state
simulation cnt state co stat
simulation cnt state co_state =
simulation cnt state , co state
simulation cnt stat 7, co state
simulation cnt state = co_state =
simulation cnt state = co_state
simulation cnt state D, co_state
simulation cnt state = co state
simulation cnt state = co_state
simulation cnt state 3, co_state
simulation cnt state :

simulation cnt state =

simulation cnt state =

simulation cnt state

simulation cnt_state i
simulation cnt state co state =
simulation cnt state 20, co_state
simulation cnt_state = co_state =
simulation cnt state co state
simulation cnt state = co_state
simulation cnt state = 0, co state
simulation cnt state = co_state
simulation cnt_state = co_stat
simulation cnt state = 3, co state =
simulation cnt state = 4, co state
simulation cnt state co state
simulation cnt state co state =
simulation cnt state co_state =
success!!!

: Verilog $finish
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3.1.2 #4546+ HE 10%
EMREEGS, BEAEE

SABREIE T EUEEE, co = 1, HISHitehmsy, FiEsSR—80

XILINX, =5 e

ANALOG 114
DEVICES ISNU 0
UCC1V0 00
J1S5
eno(D)
vec1ve(0)

1 rr
U Ry Ry

I3 (2 1]m (O

2 VY Wl Me W

3.2 M{EBCDEitEkEE 10%

B Cnt2num £ 1234 #7 BCD &t # 8, 8% Cnt2num H Y co.
low_co. high rst 5| B #) & X

5 ZAIBCDRYELL, S 1234 ALEMAD Cnt2num GRS IRMALTATT M /AL, SRALASTE A/
AL, FHORFRIFEREALE T 2
co. low co. high rst MR XIETEIMLY FE:
* low_co: FEMURAZAIHENL;
o co: MEEMEHEA, EFRSHRE KA,
— A co WATENEIRIA SN AT HFRE, SKIHHERITTEE;
* high rst: fefiG—=Hl, METHEEE AL


af://n142
af://n146

lab 3-3: &Lz

1. SCISIFIR

1. #ERS: Ubuntu 24.04
2. VHDL: Verilog, SystemVerilog

2. SEIEEM

1. SRS ST HBR I T AT T
2. ISR ILES

3. EISIRE 40%
3.1 S—PHEELEHENRERE 20%
3.1.1 {3A:#id, # success!!! 10%

Multiplier.sv E85MRHG:

1 logic finish reg;
2 logic [LEN-1:0] add; / /KR ERwire
3 logic carry; //wire
4 assign {carry,add} = product reg[PRODUCT LEN-1:LEN] + multiplicand reg;
5 always@ (posedge clk or posedge rst) begin
6 if (rst) begin//EE
7 fsm state reg <= IDLE;
8 multiplicand reg <= 0;
9 product reg <= 0;
10 work cnt <= 0;
11 end
12 else begin
13 case (fsm_state reg)
14 IDLE: begin
15 finish reg <= 1'b0;
16 if (start) begin//start?E%E =5
17 fsm state reg <= WORK;
18 multiplicand reg <= multiplicand;//#Z3E&X
19 product reg <= {{LEN{1'b0}}, multiplier};//F&H->FH
R, =firkho
20 work cnt <= CNT NUM[CNT LEN-1:0];
21 end
22 end
23 WORK: begin
24 if (work cnt == 0)begin
25 fsm state reg <= FINAL;
26 end
27 if (product reg(0] == 1'bl) begin
28 product reg <= {carry, add, product reg[LEN-

1:11};//[:11RMAR, BRMUREALRENES
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end
else begin
product reg <= (product reg >> 1);
end
work cnt <= work cnt - 1;
end
FINAL:begin
finish reg <= 1'bl;//finishiBEFES
fsm state reg <= IDLE;
end
default: fsm state reg <= IDLE;
endcase
end
end
assign finish = finish reg;//HitHifinish{ES
assign product = product reg;

BALIETRESS: £ WorRk IRAH, FHAKE product regl0] @ #HHN 1, JLMPSREEER, &H
0, BERAE, 1B LEN (RIGHEA FINAL HHiE finish, B/GHEE] IDLE FfF F—K start

ﬁimﬁﬁiL #id success!!!

3.1.2 LZ&AEAEESR 10%
TR VYRR RTALS R
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"ibase=16; 797673C4
"ibase=16; 9EFDD502

*

"ibase=16; 92178378

"ibase=16; CAA49EB6

. 05467F450934BF70

. 2D306BEFAFF775C8
3. 6B310COD5FE91C20

. 214FA174B6ECA418

0546 7F45 0934 BFE70;
2D30 6BEF AFF7 75C8;
6B31 0COD 5F09 1C20;
214F Al74 B6EC A418

EHGHEATXAR, BdE B

*

parallels@ubuntu-linux-2404: ~ Q

4:-5 \
OB1ESD9C" | bc
48C2EOE4" | bc
BBD58EBC" | bc
2A14FFE4" | bc

i~S D

Image 7

Xargs
Xargs
Xargs
Xargs

printf "Fi1:
printf "Ff2:
printf "FFI3:
printf "FEFl4:

%016X\n"
%016X\n"
%016X\n"
%016X\n"

10
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3.2 start-finish EFHN 10%

B WA I T AR B TRUZ 45 M9 4 1 4 2 start-finish 8 F4h 0L, 2% 1 start-
finish 48 F P37 72 £ Bk 2R B B

TTESTUZREEMEIH start FSAERIEER, BREREEMEER finish [FSRHERNE,

RBRERAAEARIEIE R stare JEATHETAE, SMEFMAAE £inish ARINBEIREER, HRGeBHIETN
J%_‘O

R PR RERR A B AR, TOERIEENOT B AR RGO T, AR RADPIZIRE, &
BT AE finishE S, SR,

AT DSRH SAET N, Se 2 oA, FHikistart, SRR,
3.3 32bit TR SEIREE 10%

R ARk A W A AT TV REBRIE 09 7 R, %t 32bit ToRFSREIRIES, R
FELHBRTEBNT., REEMHRDERFNHELET X,

RN RIAIFRTRSS, T X640div_reg, =320 #4AMN0, R32BLHTAEML HEREL
Hldiv_regfym32iilbrEL (5K, RARTETOHITHRIE,
B RS20AF IR, 320 F BEREK,

XHEAH work IRESHITHRIZE,
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IRA <= WORK

T

div_reg <=div_reg<<1

v

temp = div_reg[63:32] - divisor

iy

=] N
= Fh

M v
div_reg[63:32] <= temp .
d 0]<=0
div_reg[0] <=1 v_reg[0] <

cnt <= cnt-1

e
v

JIRAS <= FINAL

3.4 BOABRIAEN +-15%

(bomus) K 3 B AT B A AR AL, 78— R P S 25 SR 4R A M B0 50
BT DS

BAR: Al DUE L2 Adder, RGN 2804, DURAGHREE 51 FH -,

BESE: pipeline? KM,

12
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