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Design of limit detector based on multi-cycle limit sample method
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Abstract: The study is aimed to solve the problem that single cycle sampling data shows low precision
for limit detector. Based on the idea of synthetic sampling method proposed by Professor Dai Xianzhong,
the limit synthetic sampling method is put forward. Then the limit detector is designed based on the
multi-cycle limit sample method. The limit detector includes First In First Out(FIFO) modular, register
modular and compare modular. It obtains precise values in five cycles of data sampling. Through the
simulation verification on the platform of QUARTUS, the design is able to detect the limit value of 3 ns
offset accurately.
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Fig.3 Design of limit detector
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SMALL:=MIN;
BIG:=MAX;
WRITE_R<='0';
READ W<='1";
N<=N+1;
DATA:=DD;
IF(SIGNED(SMALL)>SIGNED(DATA)) THEN; //#/IME 3¢ #t
SMALL:=DATA;
REG_MIN<=SMALL;
END IF;
IF(SIGNED(DATA)>SIGNED(BIG)) THEN; //#% K838 #k

BIG:=DATA;
REG_MAX<=BIG;
END IF;

END IF;
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1.10 ps 1.11 ps 1.12 ps 1.13 ps 1.14 ps 1.15 pus
name
CLK | J | J | J | J | I L
CLK_W J | J | J | J | l_
= 0 45 CKEIN -48
IN 41 40 39 38 X 37 X 36 L

Fig.4 Output of the first cycle
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CLK | | | | | | | | | | | | J
CLK W [ 1 ] | ] | ] | ] | ] | ] [
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IN -39 -38 -37 -36 -35 -34 -3
Fig.5 Output of the second cycle
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Fig.6 Output of the third cycle
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Fig.7 Output of the fourth cycle
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Fig.8 Output of the fifth cycle
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