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1 Emulate exp1l in lab1 (a full adder s+cout=x+y+cin) with the

following parameters.

I/O x |y [cin|s

cout

LOC T1| P2 |P1 | H5

H6

Design Specification
Input:x,y,cin
Output:s,cout

block diagram:

Design Implementation

logic function:

full adder s+cout=x+y+cin)

s=(x"y)~cin

cout=((x"y)&cin) | (x&y)

logic diagram:
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block diagram and logic diagram(3/3)
I/0O pin assignment(5/5)

discussion and conclusion(3/5)
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I/O pin assignment:
NET "x" LOC=T1,;

NET "s" LOC = H5;
NET "y" LOC = P2;

NET "cin" LOC = P1,;
NET "cout" LOC = H6;

The Final Result:
X=1Tldown » y=1 P2down > cin=1 P1down

-> cout=1 H6 = > s=1 H5 =

GND GND GND
+33v O ©

Discussion:
15w B 1 FYRFE > LED &5g -

2 Derive a BCD (i[3:0]) to 14-segment display decoder (D_ssd[14:0]),

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 2-2
Input: i[3:0] Design Specification(2/2)
) block diagram and logic diagram(2/3)
Output: D_ssd[14:0 . P
utput: D_ssd[14:0] block diagram[& & ER 14-segment

Output: d3:0] LEDDisplayFEZ A E , B AD ssdiit
block diagram: R EA% output

I/0O pin assignment(5/5)
discussion and conclusion(3/5)
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Design Implementation
logic function:

BCD (i[3:0]) to 14-segment display decoder (D_ssd[14:0])
i=0000 -> D_ssd =0000_0011 1111 111//0
i=0001 -> D_ssd =1111_1111_1011_011//1
i=0010 -> D_ssd =0010_0100_1111_111//2
i=0011 -> D_ssd =0000_1100 1111 111//3
i=0100 -> D_ssd =1001_1000_1111_111//4
i=0101 -> D_ssd =0100_1000_1111_111//5
i=0110 -> D_ssd =0100_0000_ 1111 111//6
i=0111 -> D_ssd =0001_1111 1111 111//7
i=1000 -> D_ssd =0000_0000_1111_111//8
i=1001 -> D_ssd =0000_1000_1111_111//9
i=others -> D_ssd =0111_0000_1111_111//F

use four LEDs (d[3:0]) to monitor the 4-bit BCD number
d=i

I/O pin assignment:

NET "d[0]" LOC = H4;

NET "d[1]" LOC = H6;

NET "d[2]" LOC = F1;

NET "d[3]" LOC = F2;

NET "D_ssd[14]" LOC = P6;
NET "D_ssd[13]" LOC = N4;
NET "D_ssd[12]" LOC = V5;
NET "D_ssd[11]" LOC = T5;
NET "D_ssd[10]" LOC = U7,
NET "D_ssd[9]" LOC = R3;
NET "D_ssd[8]" LOC = N5;
NET "D_ssd[7]" LOC = R5;
NET "D_ssd[6]" LOC = T3;
NET "D_ssd[5]" LOC =T4;
NET "D_ssd[4]" LOC = V4;
NET "D_ssd[3]" LOC = V7;
NET "D_ssd[2]" LOC = R7;
NET "D_ssd[1]" LOC=T7;
NET "D_ssd[0]" LOC = U5;



NET "i[3]" LOC = T1;
NET "i[2]" LOC = P2;
NET "i[1]" LOC = P1;
NET "i[0]" LOC = N2;

The Final Result:
i[3]=1 Tldown > i[2]=1 P2down > i[1]=0 P1up  i[0]=0 N2up

AR

->d[3]=1F2 %% > d[2] =1 F1 %% > d[1] =0 H6 FZ > d[0] =0 H4 HZ
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Discussion:

1. iBld 2 pin FEEE R AR IEIET - RNigm AfgER(i #Y 3 2] 0 (I EHAE R -
d#y3 F 0y BEHRGZE - H dOIEAZEE BT HS 45580 HA) » BEra LT
JEREL > HERBURGERAIERE - (HECR i -

2. I/O pin assignment 8783 » FTAFAIRE - AXEE—FH4EE D_ssd #Y pin
T AFH R EEUARURIEHERECFE -

Conclusion:

B—R(EH FPGA T » —Bitaa BHE N AR AR T R AVAZ =G FE R E
FPGA iy I » H- R EERRTERE e A ME EFEHEE S IEHE - e85z Al
E—FETT T HREEZL5 B pin # B AL E BB R E - BERE T ERE
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