VLSI SYSTEMS AND ARCHITECTURE
2021-22
Lab-4 : Handling.multi-bit data and
Concatepation in Verilog
By Dr. Sanjay Vidhyadharan
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Demonstration : 4-b

Ag-Az= Tst 4-bit number

It Adder

MSEB By - Bs = 2nd 4-bit number L5SB
Bz Bs A; B: A, B AN Ba
B e
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SUM SUM SUM SUM
T R
module Four_bit_adder(
input [3:0] A, = = o __ Remarks
. —_—
input [3:0] B, T - [3:0] [MSB:LSB]

output [3:0] Sum,
output Carry );

assign {Carry,Sum}=A+B;== == == == == == = )

Concatenation

endmodule
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Binary Coded Decimal

General digital systems

User enters decimal > BCD i/p—> Binary i/p.=> compute in binary
-> Binary o/p - BCD o/p - Decimal output shown to user
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Binary Coded Decimal

BCD addition
4+ 5 4 0100
50101
9 1001 Expected Result
4+ 8 40100

81000
1100 Isthis expected Result ?

Expected answer 0001 0010
Is BCD of 12 4
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Binary Coded Decimal

BCD addition
4+ 8 4 0100
8 1000

Greater than 9

0110 Add correction of +6

00010010
1 9 = To skip 6 invalid
states (10 - 15) BCDs
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Binary Coded Decimal

BCD addition
9+9 90 1001
9 1001

Carry outgenerated 10010 Expected result ?
0110 Add correction of +6

00011000
1 8

After addition if-carry out Is generated or If sum Is greater
than 9 there is need for correction
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Binary Coded Decimal

BCD addition 0000
s - 0001

H } 0010

oo | 5% 75, BD Gy 0011

T 2227 0100
—CF = 0101

i O 0110

| ; @LL;::ﬂ | 0111

NS T 1000
C (output adder Cin
camy) Co 8,5, 54 5y - 1001
- I
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Problem 1: BCD Adder

Addend Augend
input [3:0] A,
B A input [3:0] B,
assign w2=(Z[3]&Z[2]) | (Z[1]&Z[3]); A AT output [3:0] Sum,
PTATITY 7483 o output Carry);
Carry 4-bit ;:rallel
27, 2, 2, assign {wl,Z}=A+B;
"/r—‘ a 117 °~~= ~ 1 . .
7J — S T4l Ve \VITE [3:0] Z;
TS E—
’
- = _t- -~ ~
/ 0—C— ‘I L0
assign Carry=...; | Cany 882 B, Bq 7483 ;3;;2 ,-;1 ;m
4-bit parallel
adder
—
wire [3:0] C; wire w3; T‘ S2 51 T
aSS|g9/2%32 2{1 b0, Carry, Carry, 1'b0} Sum .
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Thankyou
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