lab 2-1: 64 {iHEEZEEYSEIN

1. SCIRIFIR

1. EDA T E: Ngspice, Logisim-evolution
2. #{EAS: Ubuntu 24.04
3. VHDL: Verilog

2. SEIEEM

1. SEAEME Verilog 18 5 MEAT SR IFHYTTA
2. BEARITIROE AL INTA AN AN T2 a5 B
3. RHSEEL 64 MZERTHERINIESS

3. SEIRIRE 100%
3.1 S—FTHNIELHEMBERE 50%

ARIRELIG Tz« Ao/ MEEE, BB, RERARIEPINFER, &5 1-bit FEANTER I A
FH for + generate ¥ RBNZNEGN, EEMAM/BIEHIMIEK Addsubers , FHREHLEUIF

TREE RO E I,

3.1.1 1-bit Z114mE adder.v

1 module Adder (
2 input a,
3 input b,
4 input c_in,
5 output s,
6 output c_ out
7o)
8 wire sumO, carry0, carryl;
9 half adder hal(.a(a), .b(b), .s(sumO), .c out(carry0));
10 / /BN ZR
11 half adder ha2(.a(sum0O), .b(c in), .s(s), .c_out(carryl));
12 //EBZAINNERS, sumSc infBAN
13 or orl(c_out, carry0O, carryl);
14 endmodule
15
16 module half adder(
17 input a,
18 input b,
19 output s,
20 output c_out
21 1)s
22 xor xorl (s, a, b); //sum = A XOR B
23 and andl (c_out, a, b); //carry = A AND B
24 endmodule
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XAl 1-bit EANEELF: ABUEM DI B0 — el 1,

BAE AN AR R
3.1.2  AKK (fTH#ML) AikE adders.v

o M for WBAETIHENEZE 15%

1 module Adders # (parameter LENGTH = 32
2 input [LENGTH-1:0] a,

3 input [LENGTH-1:0] b,

4 input c_in,

5 output [LENGTH-1:0] s,

6 output c out

T 1)

8 wire [LENGTH:0] c; //carry

9 assign c[0] = c¢_in;
10 genvar 1i;
11 generate
12 for (1i=0; i<LENGTH; i=i+1)begi
13 Adder adder(.a(alil), .b(b
14 .s(s[i]),.c_o
15 end
16 endgenerate
17 assign c_out = c[LENGTH];
18 endmodule

X AT AR RS, FERAL A B IR L B s
HnZZa e R —ES %,

3.1.3 A&MEik&# add subs.v

o M for BAETIHENEZES 15%
o ZEESINEIIEL 20%

PFRUMER G, SR, i

) (

n
(i]),.c_in(clil),
ut (c[i+1]));

for EIMEAIEA] IERY REMEREATE, i

1 module AddSubers # (parameter LENGTH = 32) (

2 input [LENGTH-1:0] a,

3 input [LENGTH-1:0] b,

4 input do_sub,

5 output [LENGTH-1:0] s,

6 output c

7o)

8 wire [LENGTH-1:0] b _xor do sub;

9 genvar i;
10 generate
11 for (i=0; 1i<LENGTH; i=i+1)begin
12 assign b _xor do sub[i] = b[i]"do_sub;
13 end
14 endgenerate
15 Adders # (.LENGTH (LENGTH)) adders (
16 .ala),
17 .b(b_xor do_sub/*¥MWMIHH"xor c"*/),
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18 .c_in(do_sub/*XMNIXH "+c"*/),

19 -s(s),
20 .c_out(c)
21 )i

22 endmodule

X—Bifid b ~ do sub M c in = do_sub Z—HIEA: do sub=0 WHHANEE, do sub=1 Hf
FRUHAG IR, R FEaSt—, NRRENE I,

3.1.4 34 Testbench.v

1./ srandom () HREGEITIHREMBIZER 15%
2. ] for BAIMHATIIEMEZES 15%

1 integer i;

2 initial begin

3 //add test sample

4 /*Verilog #RMTERE srandom() FRRMEEN 32 {IRIFENE*/
5 for (i=0; i<10; i=i+1) begin

6 a = $random();//BEEMF, BEEHE, WTX
7 b = $random() ;

8 do sub = 1'b0;

9 #20;

10 end

11 for (i=0; i<10; i=i+1) begin

12 a = Srandom() ;

13 b = $random() ;

14 do sub = 1'bl;

15 #20;

16 end

17 Sfinish;

18 end

19

o REMSRUTENREHE)ESIME, FTREZ BN 2 EEEF B
o HWVIRUSTE initial FURDGEENANAM EIFRF AT DARERIZ A

1 reg [31:0] a;

2 integer seed;

3 initial begin

4 seed = $stime;

5 a = Srandom (seed) ;
6

end

L4 ?é%ﬁ%l'lit, Hﬂ‘llﬂjﬁl‘jrﬁ%(, (5’\17353@%1%@?5“3:51, H error = 0,
o TEEMIKEAZTE 1ab2-code H,
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Append Irsert Replace

Image 1

3.1.6 TFTARKE

® Note
BUE—4HEHE a = 0123456789%abcdef, b = 473950283859bcda o

3.1.6.1 ADD

sum: s = 0x485C958FC2058ACY, carry: c = 0 (o), {WIF, HEIEH,
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3.1.6.2 SUB

sum: s = OxB9EOF53F51521115, carry: c = 0 (HfE(L), &KIE, HEIFH.

4. BE@

1. X F repo/sys-project/lab2-1/syn/top.v HHJ reg [63:0] adder [0:7], BEIEHE

BFHLRE TSR adder BB bit SWHHEHNFANE? IHZEX readmemn GIfAIRI4AAL—4E]
BEAHNEA bit HHEER, 15%

Sreadmemh ¥ X% 1474 adder[0] , % 2 /7% adder[l] , Kk k. BAH
TARAHNBARCEE LY 64 L reg B (BEMEM. KATKLE); SHLHLE
BLA 0, MEKELRBTEL.
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RIETRER:
sw[5:3] = {0, 0, 0} B, adder([0] WK32fL a
sw[5:3] {0, 0, 1} B, adder([0] WE32ML b

89abcdef

01234567 ,
2. TR A ERTHERINTR SR TG AL INTA SR ER A2 20%

L AT R AL A &
(a) hEREMEE. R, BEEZHE;
(b) BhE RUFRAHEESHARLIE.
2. AR A0k A
(a) fh & R B
(b) Bk EZEBELLE. REFHEK.

3. RNz AR H? WA RN (H Addsubers HEIASHIH DARSAIAL ¢; THED. 15%

ATk HEReM#E i, c=1 HHEH,
THTRE: HHEML. AHERELIN, c=0 WHARL (TEEHED),
HAEEmE: RS mERT SN ES,

a[LENGTH-1] == b[LENGTH-1] H S [LENGTH-1] !'= a[LENGTH-1] .,
o BEERE REHMREEL SRS,

a[LENGTH-1] != b[LENGTH-1] H S [LENGTH-1] !'= a[LENGTH-1] .
o AR TR

overflow = c[LENGTH] ~ c[LENGTH-1] ,
Ho c[LENGTH] AM B )5 8#HM, B c_out.

I60F

1. [& 5 A o
(a)

F+iF: ZFEfL 0+0+x = x, c[LENGTH] = 0
i Rl x = 0 HMEMAH#M, c[LENGTH-1] = 0, R=:H 0,
i, M x = 1: FHEMAFHM, c[LENGTH-1] = 1, B=®H 1.
(b) i+ B 1+1+x = x, c[LENGTH] = 1
LOAREH x = 1: HEMAH#M, c[LENGTH-1] = 1, RHH 0.
i, i x = 0:  FHMEMLHM, c[LENGTH-1] = 0, B=&H 1.
2. FEMAE: HFFAMAFE
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