D1 11016 VDD
D2 2 151 f
LT {3 14l- g
RBO {4 13f a
RBI 5 12- b
D3 {6 1 ¢
DO -7 10 d
GND {8 I e

7447 7-Seg Decoder

B3 {10 16| VDD

AltB;, -2 15 A3
AegBi, {3 141~ B2
AgtBi, 4 13- A2
AgtBou {5 12~ A1
AeqBoyt —{6 1~ B1
AltBout 7 10~ A0
GND {8 91 BO

7485 Comparator

B0 {10 24| vDD
A0 —2 23 A1
S3 3 221~ B1
S2 4 211~ A2
S1 5 20~ B2
S0 6 191 A3
C, 7 18[- B3
M 8 17 Y
FO 9 16/~ Crsa
F1 10 15~ X
F2 11 14~ A=B
GND {12 131 F3

74181 ALU

. RBO LT RBI D3:0 abc de f g
7-segment Display Decoder o7 x x «x 1111111
D3ﬂ: data 1 0 x X 00000O0O0
a.f.  segments T 11 00000000001
(low = ON) 1 1 1 00001001111
LTb: light test 1 1 1 00100010010
RBIb:  ripple blankingin 1 1 1 9910090110
RBOb:  ripple blankingout 1 1 1 o101 0100100
a 1 1 1 01101100000
= 1 1 1 01110001111
¢ b 1 1 1 10000000000
1 1 1 10010001100
9 1 1 1 10101110010
1 1 1 10111100110
e‘ ‘C 1 1 1 11001011100
d 1 1 1 11010110100
1 1 1 11100001111
1 1 1 11110000000
4-bit Comparator
A3;0, B3;0: data
relin: input relation
relout: output relation
always @ (*)
if (A > B | (A == B & AgtBin)) begin
AgtBout = 1; AegBout = 0; AltBout = 0;
end
else if (A < B | (A == B & AltBin) begin
AgtBout = 0; AegBout = 0; AgtBout = 1;
end else begin
AgtBout = 0; AegBout = 1; AgtBout = 0;
end
always @(*)
case (F)
4-bit ALU 0000: Y M ? ~A A
- o . 0001: Y =M ? ~(A | B) : A
Aso, Bso: inputs 0010: Y =M ? (~A) & B : A
Y30: output 0011: Y = M ? 4'b0000 4'b1111
. ; 0100: Y = M ? ~(A & B) A
F3.o: function select ool v o e
M: mode select 0110: Y =M 2 A ~ B A
Cby: carry in 0111: Y =M 2 A & ~B (A & ~B)
. 1000: Y =M ? ~A + B A
: i
Cb”p'“_s“ ca ryf)ut 1001: Y =M ? ~(A ~ B) a
AeqB: equality 1010: Y =M ? B (A | ~B)
(in some modes) 1011: Y =M ? A & B (A & B)
X,Y: carry lookahead 1100: Y =M 2 1 A
1101: Y =M ? A | ~B (A | B)
adder outputs 1110: Y =M 2 A | B (& | ~B)
1111: Y =M ? A A
endcase

b=

I I e
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~Cbn;
~Cbn;
~Cbn;
~Cbn;
~Cbn;
~Cbn;
Cbn;

Cbn;

~Cbn;
~Cbn;
~Cbn;
~Cbn;
~Cbn;
~Cbn;
~Cbn;
Cbn;



