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Mpumep 4. NbneH eaHo6uTOB cymaTop onucaH Ha VHDL

C NoBeAeH4YeCKU N CTPYKTYpPEeH Mmogenu

1. Jlornyecka cxema Ha nbfieH eAHOOUTOB cymMaTop:
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®ur.1 EaHobuTOB CymaTop

2. MpwvHuMn Ha pencTBUe:
EnHOOMTOBMAT cymaTop e rormyecka cxema, KOSITO M3YMCnsiBa cymaTta Ha Tpu
efHobuToBM ABOMYHM yncna. Tom uma Tpu Bxoda (A, B n GCi,) n gBa mn3xoga (S m
Cout). MbnHMAT cymaTop € KkaTo nonycymaTtopa, C Ta3u pasnuka, Ye uma owe eavH
BXO[, OCTaTb4yHUSA OMT Ha ApYyr eAHOOMTOB MbJlEH CyMaTop.

3. Tabnuua Ha UICTUHHOCT U NTIOTMYECKU YPaBHEHUA:

INPUT OUTPUT
A | B | CARRY | CARRY | SUM
IN ouT
0 0 0 0 0
0 0 1 0 1
0 1 0 0 1
0 1 1 1 0
1 0 0 0 1
1 0 1 1 0
1 1 0 1 0
1 1 1 1 1

Cout

®ur.2 Tabnuuya Ha UICTUHHOCT Ha 1-6uToB cymaTop

Jlornyeckn ypaBHeHUs Ha eqHOBUTOBKSI cyMaTop:
S = (A XOR B) XOR Cin
Cout= (A AND B) OR (Cixy AND (A XOR B)) =

= (A AND B) OR (Ciy AND B) OR (Cjy AND

)
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4. OnucaHue Ha nbneH egHo6uToB cymaTtop Ha VHDL:
* noBeAeHYeCKU Moaen:

ﬁ)rary ieee; \

use ieee.std_logic_1164. all;
entity ADD is port (a, b, k : in std_logic;
s, ¢ : out std_logic);

end ADD;
architecture archADD of ADD is
begin
process (a, b, k)
begin s<=a xor b xor k;
c<= (a and b) or ((a xor b) and k);
end process;

wd archADD; /

® CTPYKTYpeH Mmoaen, KOWTO U3NON3Ba KaTo KOMMOHEHT nonycymartop:

ﬁbrary ieee; \
use ieee.std_logic_1164.all;

use work.elements_lib.all;

entity FullADD is port (x,y,cin : in std_logic;
sl, c1 : out std_logic);
end FullADD;

architecture archFullADD of FullADD is
signal s2, c2, c¢3: std_logic;

begin

HalfADD1: HalfADD port map (x,y,s2,c2);
HalfADD2: HalfADD port map (s2,cin,s1,c3);
cl<=c2 or c3;

QjarchFuHADD; /

5. BxoaHu curHanu:

Signal Type Frequency
a Clock 10MHz
b Clock 5MHz
k Clock 2.5MHz
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6. Pesyntatm ot cumynauusta B ACTIVE-HDL SIM:
" | Active-HDL Sim (MyAdder) - Waveform2 *
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7. Nsnon3BaHu pecypcu BbpXy nporpamupyemara cxema CY37256P160-
83AC u 3akbcHeHus ot REPORT canna FullADD.rpt:
RESOURCE UTILIZATION (15:00:14)

Information: Macrocell Utilization.

Description Used Max

| Dedicated Inputs | 11 1|

| Clock/Inputs I 21 41

| I/O Macrocells [ 21128 |

| Buried Macrocells | 0 | 128 |

| PIM Input Connects | 3 | 624 |

8 /88 =0 %
Required Max (Available)

CLOCK/LATCH ENABLE signals 0 20
Input REG/LATCH signals 0 133
Input PIN signals 3 5
Input PINs using I/O cells 0 0
Output PIN signals 2 128
Total PIN signals 5 133
Macrocells Used 2 256
Unique Product Terms 6 1280

TIMING PATH ANALYSIS
Messages:

(15:00:14) using Package: cy37256p160-83ac

cmb::s[152]
inp::a
tPD 15.0ns 1 pass
cmb::c[156]
inp::a
tPD 15.0ns 1 pass

tPD = 15.0 ns for s



