CSE 140 Midterm llI
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Q2.2 With 3 Muxes
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Q2.2 With 2 Muxes
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Q2.2 With 1 Mux
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Q 4-a
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S1:
S2:
S3:
S4:
S5:
S6:
S7:

5.1.1

If start’ goto S1 || done<=1

done<=0 || A<=X]||B<=Y || C<=7

If A[7] goto S7
If B[7] goto S7
If C[7] goto S7

A <= Add(A,B);
B <= Add(B,C);
C <= Add(A,C);

goto S3 || A <= Add(A,B);
U<=C|| goto S1;

State Instruction

S2 A <= Load(X)
S2 B <= Load(Y)
S2 C <= Load(2)
S3, S6 A <= Add(A,B)
S4 B <= Add(B,C)
S5 C <= Add(A,C)

S7

U <=C, wires
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5.2.1
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B1

Evaluation of the ith bit of the sum uses the two carry bits ¢;_; and d;_; that respectively
correspond to the Oth and the 1st bits of the i — 1th sum.

One possible evaluation of the sum and carry bits at step i is given by
5;=0,0b,Dci_1 De DY

¢;=di_1 @Y1 ® ¥

d; = d;_1yin +di_1Yn + YV

Where the intermediate variables y;; and y,; are defined as
Y1i = aibi +ac;,_|+ bici—l and

Yoi = €f;
The following schematic implements this using a network of 4 full adders and 3 D flip flops
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B2

Here is a routing combination that achieves the desired connections via the Benes network
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B2

Here is the routing combination that achieves the desired connections via the Omega
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B.4 (way 1)

Multiply4(X,Y, Z, start, done)

Input : X[31:0],V][31: 0]

Output : Z[64 : 0]

local objects : A[15 : 0], B[15 : 0], C[15 : 0], D[15 : 0], U[31 : 0], V[31 : 0], W[31 : 0], T'[31 : 0], S[13 : O]

So :
S1
So
S3

S5

: if start’ goto Sy||done «+ 1;

: A« X[15: 0]||B + X[31:16]||C < Y[15: 0]||D < y[31 : 16]||done «+ 0;

: Multiply,; (A4, C, U, start, done) || Multiply,, (B, C, V, start, done) | [ Multiply,4 (A, D, W, start, done) || Multiply,, (B, F, T, ste
1V Add(V,W);

54 )
«— Add(U,V,T);
Sﬁ :

V+ V< 16||T + T < 32;

Z < S||done < 1||gotoS;;
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Cy
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B.4 (way 2)

Multiply4(X,Y, Z, start, done)

Input : X[31:0],V[31: 0]

Output : Z[64 : 0]

local objects : A[15 : 0], B[15 : 0], C[31 : 0], M[63 : 0], ¢, mstart, mdone

So
S1

S :

: if start’ goto Sy ||done « 1;
. A« X[31: 16]||B « Y[31 : 16]||i « 0||C « 0

||M < 0||mstart < 1||done + 0||goto Ss;

: M + shift(M, L,16)||A < X[15: 0]||i < i + 1

||C < 0||goto Ss;

: A+ X[31:16]||B + Y[15: 0]||z « i + 1||C <« 0||goto Ss5;
: M <+ shift(M, L,16)||A < X[15: 0]||z «+ ¢ + 1||C « 0;

: Multiply,4(A, B, C, mstart, mdone);

: if mdone’ goto Sg||mstart «+ 1;

:if 4 == 0 goto S2||i == 1 goto S3||i == 2 goto S4||M][15 : 0] + Add(C, M][15:

SsZ < M]||goto Sy :

0]);
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