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Mpumep 5. 4-6utoB cymaTtop onucaH Ha VHDL cbc cTpykTypeH
Moaen

1. Jlornyecka cxema Ha 4-6MTOB CymaTop:
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2. MpuHUMN Ha gencTBME:

4-BUTOBUAT CymaTop € fnormdecka cxema, KosiTo M3vmcnaea cymarta Ha ase 4-6utosu
ABOWYHU YMcna.

[MpoekTpaHnaT cymatop € C nocnegosaTefnieH npeHoc. Ton ce cbctoM OT 4
nocrnegoBaTenHo CBbp3aHn egHobuToBM cymaTtopu. [MbpBUAT NbneH cymaTtop €
OTroBOpeH 3a cbOMpaHeTo Ha NbpBUTE ABE Undpn Ha 4-OMTOBOTO YMCNO, BTOPUSAT
3a cbbupaHeTo Ha BTOpUTe ABe uMdpu, KaTo KbM TAX nNpubaBs M ocTaTbka OT
npeaHnst cymaTop U Taka, 4OoKaTo BCUYKNTE BUTOBE Ha YMCnoTo 6baaT cbOpaHu.

3. Jlornyecku ypaBHeHuUs:
BxopoBe: A=A3A2A1A0 N3axoamn: S=S3S52S1S0

B=B3B2B1B0 Cour=C4
Cin=C0
S0 = (A0 XOR B0) XOR CO0;
C1 = (A0 AND B0) OR (CO AND B0) OR (C0O AND A0)
S1 = (A1 XOR B1) XOR C1;
C2 = (A1 AND B1) OR (C1 AND B1) OR (C1 AND A1)
S2 = (A2 XOR B2) XOR C2;
C3 = (A2 AND B2) OR (C2 AND B2) OR (C2 AND A2)
S3 = (A3 XOR B3) XOR C3;
C4 = (A3 AND B3) OR (C3 AND B3) OR (C3 AND A3)

4. OnucaHue Ha 4-6utoB cymaTtop Ha VHDL cbc cTpykTOopeH Moaen, KOUTo
M3non3Ba KaTo KOMMOHEHT eAHOOUTOB cymaTop:

library ieee;
use ieee.std_logic_1164.all;
entity adder_1_bit is port (a,b,Cin : in std_logic; S, Cout : out std_logic);
end adder_1_bit;
architecture structure of adder_1_bit is
begin
process (a,b,Cin)
begin
S<=a xor b xor Cin;
Cout<= (a and b) or (b and Cin) or (a and Cin);
end process;
end structure;
library ieee;
use ieee.std_logic_1164.all;
entity adder_4_bit is
port ( Cin: in std_logic;
a,b: in std_logic_vector(3 downto 0);
S: out std_logic_vector(3 downto 0);
Cout: out std_logic );
end adder_4 bit;
architecture structure of adder_4_bit is
signal t: std_logic_vector (4 downto 0);
constant n: integer:=4;
begin
t(0) <=Cin; Cout <=t(n);
FA_f: foriin 0 to n-1 generate
FA_i: adder_1_bit port map (t(i), a(i), b(i), SQ), t(i+1));
end generate;
end structure;
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5. BxoaHu curHanu:

Signal Type Frequency
A Constant 0
b Formulae | 0.4us00.8us 11.2us 21.6us 32
us 4 24us 5
Cin Clock 10Mhz

6. Pesynrtatu ot cumynauusta B ACTIVE-HDL SIM:

" | Active-HDL Sim (constant) - C:\Sylvia\My Projects\My new Adder Project\wvhd\My4bitADD\src\Waveform2.awf
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BxogHuTe 1 n3xogHUTE curHanu ca npeacrtaBeHn KaTto 4-6uToBM MarmcTpasnnm n Kato
geceTnyHn 4ymcna.

7. U3non3BaHu pecypcu Bbpxy nporpamupyemata cxema CY37256P160-83AC m
3akbcHeHnsa ot REPORT c¢panna adder_4 _bit.rpt:

RESOURCE UTILIZATION (15:08:01)
Information: Macrocell Utilization.

Description Used Max
| Dedicated Inputs [ 11 1 |
| Clock/Inputs I 41 4 |
| I/O Macrocells [ 13 1 128 |

| Buried Macrocells | 3 | 128 |
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| PIM Input Connects | 23 | 624 |

44 /1 885 =4 %

Required Max (Available)

CLOCK/LATCH ENABLE signals 0 20

Input REG/LATCH signals 0 133

Input PIN signals 5 5

Input PINs using I/O cells 4 4

Output PIN signals 5 124

Required Max (Available)

Total PIN signals 14 133

Macrocells Used 12 256

Unique Product Terms 107 1280

TIMING PATH ANALYSIS (15:08:02) using Package: cy37256p160-83ac

Messages:

embisO42]
inp::b(0)

cmb::s(1)[52]
inp::b(0)

cmb::s(3)[63]
inp::b(0)
---->S_1

cmb::s(2)[82]
inp::b(0)
--->S 4

cmb::cout[91]
inp::b(0)
---->S_6
tPD 26.0 ns 2 passes

tPD = 26.0 ns for s(3)



