@

NMoTeHuManbHbLIN U gUHamMmn4veckun D Tpurrepbl
T un JK Tpurrepbl

D-type Latch and Flip-Flop
T and JK Flip-Flop




TakTnpyemobin RS Tpurrep
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HexenatenbHasa kKombuHaums

YnpasneHue no asym noptam R un S.




[MoTeHumnanbHbIn D Tpurrep
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Hano ceasatb noptel R ' S ctpobunpyemoro RS Tpurrepa vyepes nHseptop




[ToTeHunaneHbIM D Tpurrep. BpemeHHasa guarpamma.
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nepenaeTcd Ha BbIXo

B Tpurrepe 3anommHaeTcsi COCTOSAHME

Bxoda D Ha MOMeHT npuxoga cpesa



[ToTeHuuanbHbIM D Tpurrep. lNpo3padyHocTb.
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OuHamundeckun D Tpurrep. BpemeHHas gmarpamma.
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OuHamunyeckunn D Tpurrep. Tabnuua UCTUHHOCTMN.
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OuHamundeckun D Tpurrep. dpyroe Ha3BaHue.
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[ByctagnnHein D Tpurrep
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D Tpurrep co ctpyktypon MS
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OuHamunueckun D Tpurrep. OnTuMmnsmpoBaHHast cxema.
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CobObiTHnA

MepeagHnn dpoHT | | 3aaHun PPOHT
OpoHT Cpes
Rise Fall
Rising edge Falling edge
1 ks

Bpemsa HapacTaHus

(. 90%

Bpemsa cnaga

10%

[1ns1 BXoOoB BpemMeHa
HapacTaHus 1 crnaga He
OOMKHbI NPEeBbILWATb
onpeaeneHHbiX 3Ha4vyeHnn!!
[Mpy CNULIKOM ONMUHHbIX
BXOAHbIX COObITUAX
paboTta umMdpoBbIX
YCTPOWCTB CTaHET
HenpeackasyeMoun.
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T Tpurrep
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T Tpurrep. Npnmepbl UCNONL30BaHUA.
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T Tpurrep. Npnmepbl UCNONL30BaHUA.

[TONCK KOPOTKMX NapasnUTHbIX MMMNYNbCoB — rnutden (glitch)




T Tpurrep. Npnmepbl UCNONL30BaHUA.
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Mo Tabnuue NCTUHHOCTK Ha BbIXOAE TaKoW rnyrnom
cxeMbl JosmKkeH 6biTb Bcerga 0. Ho B MOMEHTHI

| | | | N3MEHEHMS Ha BXOAe cxema DyaeTt reHepupoBaTtb
KOPOTKME NMMYSbCHI.
Bbl6p0CbI no NMTaHUKO MeTon 60pbbbl: MCNOMBb30BaTb CUHXPOHHLINA AN3aNH.
Ucc
]
- B MOMEHT nepeknoyeHunst BbIXOOHbIX KackagoB

KpaTKOBPEMEHHO TEKYT CKBO3HbIE TOKMW.
MeTtoa 60pbbbl: Bcerga ctaBuTb UbTpyoLme
— KOHOEeHcaTopbl.
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T Tpurrep. Npnmepbl UCNONL30BaHUA.
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T Tpurrep. [Npumepbl NCNOMb30BaAHUA.




T Tpurrep. Npnmepbl UCNONL30BaHUA.

“center-reading"
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T Tpurrep. Npnmepbl UCNONL30BaHUA.
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T Tpurrep. [Npumepbl NCNOMb30BaAHUA.
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OuHamnuecknn RS Tpurrep
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JK Tpurrep
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JK Tpurrep
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,D,OI'IOJ'IHI/ITeJ'IbeIe dCNHXPOHHbIE BXOAbl TPUITEPOB
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Mpwn BKNIOYEHUN NUTAHUS TPUITEPbI BCTAHYT B HeEONpeaeneHHoe cocTosiHue!




,D,OI'IOJ'IHI/ITGJ'IbeIe dCNHXPOHHbIE BXOAbl TPUITEPOB
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MoxHo caenaTtb ynpaBJieHne Hanpamyro 4epea
OOMOJIHNTESIbHbIE BXO4bl




,D,OI'IOJ'IHI/ITeJ'IbeIe dCNHXPOHHbIE BXOAbl TPUITEPOB

YyCTaHOBKU 1 cbpoca.
YnpaBneHne nocrnegHnm D
TPUITEPOM HaNPSMYHO.
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OuyeBnAHoO, 4TO AdCNHXPOHHbIE BXOAbl MMEKT NPUNOPUTET
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,D,OI'IOJ'IHI/ITGJ'IbeIe dCNHXPOHHbIE BXOAbl TPUITEPOB
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OuHamundeckun D Tpurrep
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D Flip-Flop

T Flip-Flop

JK Flip-Flop




Tpurrepbl

USSR_TTL
TP2
TM2
T™M5
T™M7
T™M8
TM9
T™M10
TB1
TB6
TB9
TB10
TB11
TB15

USSR_CMOS
TP2

T™M1
TM2
TM3
TB1

74 notation

279 R
74 D
77 D
75 D
175 D
174 D
375 D
72 JK
107 JK
112 JK
113 JK
114 JK
109 JK
4xxx notation
4043 RS
4003 D
4013 D
4042 D
4027 JK
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Latch
Flip-Flop
Latch
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Latch

Flip-Flop
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