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Mpumep 8. EAHOOUTOB cyGeTpakTop

1. Jlornyecka cxema Ha eqHOOUTOB CcybCTpaKTop:
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2. MpwvHuUMn Ha pencTBUe:

CybGcTpakTopute ca yCTpoMcTBa M3NbIHABAWM Oonepaumsita UsBaxgaHe Ha
yncnata. Ako B AJlIY ocBeH cymatop uMMa W cybcTpaktop, oOTnaga
HeobxogmMmocTTa OT M3non3BaHe Ha obpaTeH M AONMbAHUTENEH Ko npu
N3BbpPLUBAHE Ha onepaumsATa “m3BaxgaHe” T.e. “anrebpuyecko cvbbupaHe”.
Moxe pa ce cuHTe3Mpa cxema, KOATO Ada M3NbfHABa €e4HOBPEMEHHO
dyHKUMNTE Ha cymatop M cybcTpaktop. EgHa TakaBa cxema e uma Tpwu
BXO4a U Tpu naxoaa.

3. Tabnuua Ha UICTUHHOCT U JTIOFTMYECKU YPaBHEHUA:

A | B | BORIN | DIFF | BOR
0 0 0 0 0
0 0 1 1 1
0 1 0 1 1
0 1 1 0 1
1 0 0 1 0
1 0 1 0 0
1 1 0 0 0
1 1 1 1 1

®ur.2 Tabnmua Ha UCTUHHOCT Ha CybCTpaKTop

Jlornyeckn ypaBHeHUS:
DIFFi = A xor B; xor BORIN;
BORIi= (notAi and Bi) or (BORINi and (notAi xor Bi)))
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4. OnucaHue Ha nbneH cybeTpakTop Ha VHDL:
* noBeAeHYecKu moaen:

library ieee;

use iee.std_logic_1164.all;

entitiy fullsubd is port (A,B,BORIN: in BIT;
DIFF,BOR: out BIT);

end fullsubd;

architecture dataflow of fullsubd is

begin

DIFF<=A xor B xor BORIN;

BOR<=(( not A) and B) or (BORIN and (not (A xor B)));

end dataflow;

.

® CTPYKTOpPEH Mmopen:

library ieee;
use iee.std_logic_1164.all;
entitiy subs is port (A,B,BORIN: in BIT;
DIFF,BOR: out BIT);
end subs;
architecture struc of subs is
component halfsubd
port (A,B,BORIN: in BIT;
DIFF,BOR: out BIT);
end component;
component or2bit
port (A,B: in BIT;
C: out BIT);
end component;
SIGNAL BOR1,BOR2,DIFF1:BIT;
begin
HS1:halfsubd port map (A,B,DIFF1,BOR1);
HS2:halfsubd port map (DIFF1,BORIN,DIFF,BOR2)
O1:0r2bit port map (BOR1,BOR2,BOR);
end struc;
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5. Pesyntatm ot cumynauusata Ha AVTIVE-HDL SIM:

" | Active-HDL Sim (subtractor) - Waveform2 *

File Search WYiew Design  Simulation  Waveform  Tools  |lelp
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6. M3snon3BaHu pecypcu BbpXy nporpamupyemara cxema CY37256P160-
83AC u 3akbcHeHusa ot REPORT canna SUB.rpt:

RESOURCE UTILIZATION (19:11:22)

Information: Macrocell Utilization.

Description Used Max
| Dedicated Inputs | 1 | 1 |
| Clock/Inputs | 2| 4|
| 1/0 Macrocells | 2] 128 |
| 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 7 1280
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TIMING PATH ANALYSIS (19:11:22) using Package: cy37256p160-83ac
Messages:

Signal Name | Delay Type | tmax | Path Description

cmb::diff[152]
inp::a
tPD 15.0 ns 1 pass
cmb::bor[156]
inp::b
tPD 15.0 ns 1 pass

tPD = 15.0 ns for diff



