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what is the machine code (in hexadecimal) for the instruction

JAL32 ?

» ACO70010
) ACQ70008
C4000018

® CC000020

) C©4000028

e e Talalalabhlal



What is the output of the below medule when a=2bl0l and b=2'b0I0 ?

module circuit (out, a, b);

input [2:@] a,b;

output out;

wire [2:0] w;

NOR x@ {w[@], a[@], b[e]);

MOR x1 [w[1], a[1], b[1]);

MOR x2 (w[2], a[2], b[2]);

AND3 a? (out, w[@], w[l], «[2]);
endmodule

00
sl 1

Clear my choice



Fill in the blanks in the below code.

— En

hogowr O
address — 1102 O e 034
m‘-——-zn 1 W m
12 -bat a
regwrile —e En s et D Ragsiter F
-]

module registerfile {out, address, regwrite, data, s, clk, reset, enable);
input address, regwrite, s, clk, reset, enabls;

input [31:0] datg;

output [31:0] out ;

wire wi, wi;

wire [31:0] QI, QO;

/| Dectte2 ( out, in, En)

Declto? (| {w0,wl} = |, address, regwrite};

/[ Register (Q, D, clk, reset, enable)
Register r0 ( QO, data, clk, reset, wd );
Register rl ( Q, data, clk, reset, wl );

[IMux2tol ( out, in, )

Mux2tol mo0 (out,| {Qo, a1} + |,s):

endmodule



Fill in the blanks in below to implement a 3-bit counter.
module Counter (OUT, clk, reset);

input clk, reset ;

output [2:0] OUT;

wire wil, w2 :

[ [TEF( out, in, Clock, Reset )

L1
L1

TFF x (ouT[O],| 1 | clk

reset ) :

L1
L1

TFFy (OUT[i],| 1 .| out[o]

,reset ) :

TFFz (OuT[2],] 1

L1

ouT[1] + |, reset):

endmodule



HHme left U.ad.04

What are the values of VI, V2, and V3 in the below timing diagram of the register file

implemented in experiment 3?

L J
[ 0120ns flons ppons  ons . [60ns  [dOns _ [100ns [120ns ¥ [140ns

testRegFile regwnite / \
esRegrieckll  \___ /L / /. _/
testRegFile reset \

testRegFile.readreg1[4.0] [ 5 J{ C J 0

testRegFile readreg2[4 0] { 6 X 1F 4 C X 1F

testRegFile writereg[4-0] [k 0 J 1F J{ C ¥ 0 J C
testRegFile writedata[31:0] || ' [ (3400 |/ FFN K 58 b 28
testRegFile readdata1[31:0] - '; ‘ "}{' T |‘] o ;{ 5B }{ 0
testRegFile readdata2[31:0] X X 0 | V1 H V2 ' EE

Ak

V1l =

1l
T

V3




Answer true or false.

« In Verilogger Pro, if we have a project called circuitl, then the top-level entity module

must also be named circuitl. @ false #

* Using instances in Verilog is similar to calling functions in C++. | true *

» In Verilog, if we have afile called THipFlop.v, then this file must has a module with the

name TFlipFlop. :




In Expl0 (the assignment), you were asked to add XNOR and XNORI instructions to your
processor.

Which of the below modules has been modified?

you can choose more than one answer,

ALU_32
module

a

ALU_8 module
module

FullAdder

a

ALU_]1 module



In Expl0 (the assignment), you were asked to add XNOR and XNORI instructions to your
processor.

Which of the below modules has been modified?

only one answer is correct.

8]

program counter

(]

control unit

8]

forwarding unit

]

hazard detection unit

]

data memory

Clear my choice



A — 1 Time laft $:30:35
B o—
c Bk
0 e
=1 Biscie?

module circuit  A; B; C; D, E, ¥);
input &, B, C, D, E;
output ¥;

wire x1, =2, =3, x4, x5, x6, x7, =B ;

£ module Blockl{ IM1, IM2, IN3, IN4, IWS, OUT);

Blockl( A, B, €, D, E, x5);

ffmodule Block2 { IN1, IM2, OUT1, OUTZ, OUT3, OUT4};

Block2 ( E, D, | ®x1, x2, x3, xd = b

£f module AndGatel{ IM1, IN2, OUT);

AndGatel] =1, ®h, ®& = ¥;

£f module ORGatel{ IML, INMZ, OUT);

ORGate2( x1, =2, x¥);

£f module ¥orGate2{ IM1, IN2, OUT):

¥orGatelZ(| x3, =d = . XB);

£ module Blockld (IN1, IM2, IN3, OUT):

Block3 | x6, x7, =8, ¥ = | };




Fill im the blanks in the balow code.

H-

rodule circuit (clk, reset, enabla);

input, clk, reset, enable;

wire [31:0] wi, w2 w3, wd, ws;

e

f{Register ( Q. D, clk, reset, enable )

Register 0 (| w2 =

wi

. clk, rezgt/anabile );

/fBlocki( R A, B)

Block! bl { ws, w2[3116] , wa2l15:0] );

f{register ([ Q. D, clk, reset, enable )

Register fl (| wd =

wh

/fBlockz (R, A, clk)
Block2 b2 [ wil, wa, clk);

endmodule

. clk, reset, enable );



Fill in the blanks in below to implement a structural 2-4 decoder using three instances of a 1-2 decode

without causing any errors or warnings.
module Dec2to4 (out, in, enable);
output [3:0] out;

input [1:0] in;

input enable;

wire [1:0] w;

/[ Declto2 ( out, in, enable)

Declto2d0 (| w[0] + |,| in[10] ¢+ [,enable);
Declto2 dl ( out[1:0],| in[3:2] = |, s |);
Declto? d2 ( out[3:2], : |, s )

endmodule



Consider the below timing diagram for the pipelined processor implemented in experiment 9 to answer the
below questions.

Note: if needed, save the image to your PC to see better.
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What is the machine code of the flushed instruction (in hexadecimal)?

ik

What is the value of V1 2

L1

ik

How many instructions are stored in the instruction memory?

ik

How many times execute-to-execute forwarding occurred?

L1

What is value of the destination register (rd) when ForwardB=1 (shown inside a yellow circle) ?




In the below cir{:uit, assume Blockl delay is 2ns, Block? delay is 3ms, Block? delay iz 3ns, and AND, OR, XOR

delays are 1lns. What is the delay of the entire circuit?

(&t

Block

o 0 m»

Block3

L
E Block2 |

O 6
O 7
O 10
O

Q13
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Given that the above timing diagram is for the single cycle processor in experiment

6, answer the below true or false questions.

The instruction with the machine code AC070008 is a load instruction.

The instruction with the machine code C4000008 is a jump instruction.

True =




