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1 Emulate expl in lab1 (a full adder s+cout=x+y+cin) with the following parameters.

Design Specification

input : x, y, cin;
output : count, s;

block diagram :

Design Implementation

Logic function :
s = xyAcin
count = (x&y) | (x&cin) | (y&cin)

Logic diagram :

Result
1. cin=1,y=1,z=1 - count=1,s=1
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2. Derive a BCD (i[3:0]) to 7-segment display decoder (D_ssd[7:0]), and also use
four LEDs (d[3:0]) to monitor the 4-bit BCD number. (Other values of i outside the
range will show F).
Design Specification
input : i[3:0]
output :d[3:0], D_ssd[7:0];

block diagram :

Design Implementation

Logic function :
d =4'b1110; //{ monitor R A GENEREEA IR

i & 4'd0: D_ssd = 8'b00000011; //0
i &5 4'd1: D _ssd =8'b10011111; //1
i /5 4'd2: D_ssd =8'b00100101; //2
i /5 4'd3:D_ssd =8'b00001101; //3
i /5 4'd4: D _ssd =8'b10011001; //4
i /5 4'd5: D _ssd =8'b01001001; //5
i & 4'd6: D_ssd = 8'b01000001; //6
i /5 4'd7: D _ssd =8'b00011111; //7
i & 4'd8: D_ssd = 8'b00000001; //8
i &5 4'd9: D _ssd = 8'b00001001; //9
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default: D_ssd = 8'b01110001; //F
Result
1. i=1010 > 15 3. i=0101 = 10(>9) > HE = F
2. i=1001 2> /9 4. 1=1011 > 13(>9) > FE/~F
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3 (Bonus) Design a combinational circuit that compares two 4-bit unsigned
numbers A and B to see whether A is greater than B. The circuit has one output X
suchthat X=0if A<Band X=1if A>B. (let A[3:0], B[3:0] be controlled by 8 DIP
switches, the binary numbers are displayed on 8 LEDs. The result X is on another
LED.)
Design Specification
input : [2:0]A, [2:0]B;
output : [2:0]Aout, [2:0]Bout, X;

block diagram :

Design Implementation

Logic function :
A=Aout; /[/IEEN{ER S T AGHE pin EEIAY LED JEREERE —HEemg
B = Bout ;
X=(A>B)?1:0; //3 ASB E¥IHY> X=1; tHEMY » FEARAELILD X=0



Result
*U16 {Aout[3]} ~ E19 {Aout[2]} ~ U19 {Aout[1]} ~ V19 {Aout[0]}
*W18 {Bout[3]} ~ U15 {Bout[2]} ~ U14 {Bout[1]} ~ V14 {Bout[0]}
*L1 {X}
1. A=1100, B=0011 = B>A > X=0 > L1(H/LIEAVE) R ="
2. A=1101, B=1010 = B<A > X=1 D L1({/CEIIE)" ="
3. A=1100, B=1100 > B=A > X= oeu(yﬁ:@éﬁkﬁr' 52
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Conclusion :
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