LndpoBa cxeMoTexHuUKa

4. MOCINEAOOBATEJIHOCTHU NOIMM4YECKU CXEMU
4.1. Tpurepm

AcuHxpoHHuUTe Tpurepu (latch)

CUHXPOHHUTE TpUrepu:
- C ynpaBneHue no HUBOTO Ha CUHXpPOHU3upawma curHan (gated latch);
- C ynpaBneHue no ¢ppoHTa Ha CUHXpoHUu3npawma curHan (pulse triggered flip-flop)
- OT TUNa ,,ynpasnasBaul-ynpasnasaH”’ (M-S — Master-Slave flip-flop)
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4.1.2. SR-TpuUrepmu
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SR-mpueep ¢ nocuyecku enemeHmu NOR.
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SR-Tpurep ¢ norn4deckun eanemeHTn NAND.

TY — Codhusn, kateapa “EnekrpoHHa TexHUKa”
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[IpnnoxceHne Ha SR-Tpurep 3a oTCTpaHAIBaHe Ha CMyLeHNs
OT BUbpaynn Ha MEXaHN4YeH KOHTaKT.

4 TY — Codhusn, kateapa “EnekrpoHHa TexHUKa”
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CUHXPOHEH TPUIEP, C YNPaBAEHNE Ha HNUBO Ha TAKTOBUS CUIHA/T
(paspewaBsaH SR-Tpurep).
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OnpocreH SR-Tpurep, yrnpasasBaH no GpPoHT
Ha CHHXPOHNU3NPALYNS UMITY]IC.
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CUHXPOHEH ANUHAMUYEH SR-TpUrep.

TY — Codhusn, kateapa “EnekrpoHHa TexHUKa”
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CurHxpoHeH SR-Tpurep or tuna M-S.
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CHHXPOHN3UPpaL ummnynac 3a M-S
TpUrep.

TY — Codhusn, kateapa “EnekrpoHHa TexHUKa”
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ZBycTbnaneH SR-Tpurep cbc 3aKao4YeH BXo,.
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4.1.3. JK-Tpurepu

— n_ —n-1
Q=CKQ"1+CJQ

_________ JK-mpuzep

Jk|[o ©
J O—-—& 1S 50 J 13 0 0 0| be3 npomsana
Co- >C1 . _ C—PCl B 1 0f 1 0
Ko+—g R pP*ioQ KKk p—0 01| o 1

! i —- -1

11| ot O

JK-Tpurep. CnHres Ha JK-tpurep or SR-tpurep.

10 TY — Codhusn, kateapa “EnekrpoHHa TeXHUKaA”
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JK-Tpurep or tuna , ynpasnasaly-ynpasasasaH” (M-S).

11

TY — Codhusn, kateapa “EnekrpoHHa TeXHUKaA”



LndpoBa cxeMoTexHuUKa

4.1.4. D-Tpurepm
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D-tpurep. CuHres Ha D-tpurep or SR- nan JK-tpurep.

12 TY — Codhusn, kateapa “EnekrpoHHa TeXHUKaA”
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LnHamnyeH D-Tpurep.
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Tabsimya Ha UCTUHHOCT 348
nosy4yasaHe Ha JK-tpurep ot D-
TpUrep.

_____________ JK-mpueep
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CuHtres Ha JK-Tpurep ot D-tpurep.
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4.1.5. T-Tpurepm
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CuHTEe3 Ha ,,cokpareH” T-Tpurep.
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4.2. bpoauu

4.2.1. Knacungukaynsa m
rnapameTpu Ha 6posaYnTe

1. Cnopea nanonsBaHarta cucrema Ha GpoeHe:
a) ABOMYHUN Oposum;
0) neceTnyHM 6posUM;
B) Oposiun ¢ Nnpou3BoneH KoemumeHT Ha OpoeHe;
r) cneyunanHu oposun.
2. Cnopea Ha4uMHa Ha 6poeHe Ha umMmnyncure:
a) cymmpaium 6posuu;
0) nasaxxgawm 6posauu;
B) peBepCUBHU Oposun.
3. Cnopea Ha4YMHa Ha Bb34eMCTBUE Ha BXOOAHUTE UMIMYIICHK:
a) aCUHXPOHHU OpoAuu;
©) CUHXPOHHM Bposun;
B) cMeceHu Gposun (bposum ¢ KOMOUHMPAHO AenucTBuUe).

16 TY — Codhusn, kateapa “EnekrpoHHa TeXHUKaA”
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OcHOBHU NapameTpu Ha OposauuTe:

1. Moayn Ha 6poeHe — N. Ton e paBeH Ha OpoA Ha CbLCTOAHUATA, KOUTO MOXe Aa
3aeme eauH 6posy. NMpu HanNMYMETO Ha N TPUrepHU KNEeTKU OpPoAT Ha
CbCTOSAHUATA € MakcumanHo 2". MoaynbuT Ha 6poeHe onpeaena Kanayuteta
Ha 6posiya (MaKCMMarIHOTO YMCIO UMMNYFICU, KOETO MOXe Aa perucrpupa
AaaeH 6posay). KanaunteTsbT Ha ABOMYHUTE Oposium e 2"-1. Cnep
permncTpupaHeTo Ha MaKCUManHUA Gpon MMNyNcu GpPoAYLT ce Bpblua B
M3XOAHOTO CU CbCTOSAAHME.

2. MMHMManHa NPOABLIMKUTENHOCT Ha TaKTOBUA UMNYNC — tyy,i,- TA FAPaHTUpa
peructpupaHeTo My oT Gposiua.

3. MakcumanHa yectoTa Ha 6posiva — f .. ToBa e Hall-BUCOKaTa YecToTa Ha
nMnyncurte, Npyu KOATO Te MoraT Aa 6bAaT perucTpupaHu.

4. Bpeme Ha peruncrpauuva — tQ. ToBa e MaKCMManHoOTO BpemMe OT NOCThbNBaHeTO Ha
BoAeLluA (aKTMBeH) d)pOHT Ha TaKtToBUA mMmnync 0O MOMEHTAa, B KOWUTO
n3xoauTe Ha 6po;|qa Ce YCTAaHOBAT B HOBOTO CbCTOAHUE.
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4.2.2. ACUHXPOHHHN 6pOsYN
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YemupupaspedeH acuHxpoHeH 6posid ¢ HenocpedcmeeHa epb3ka (Ripple Counter).

18 TY — Codhusn, kateapa “EnekrpoHHa TeXHUKaA”
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Yemupupa3pedeH acUHXPOHeH 6posiy ¢
rnocsiedoeamesieH NMpPeHoc.

tQmax = (n_l)tG+tQ
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4.2.3 CUHXPOHHN 6possdn
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Yemupupa3pedeH CUHXPOHEH pesepcueeH 6posiy ¢ eQUH MaKmoe
ex00 u ynpaeJsieHUe Ha Nocokama Ha 6poeHe.
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Yemupupa3spedeH CUHXpOHeH 6posiy, uzz2padeH ¢ T-mpuzepu..
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Yemupupa3pedeH CUHXPOHEH pesepcueeH 6posiy ¢ dea makmoesu
exo0a, uszpadeH ¢ T-mpuzepu.
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26 TY — Codhusn, kateapa “EnekrpoHHa TeXHUKaA”
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4.2.5 HapacrsaHe Ha 6posynrte
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ACUHXPOHHO ceébp38aHe Ha 6posTyu.
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Cmpykmypa Ha acuHXpoHHuUs1 6posiy 1/2 ‘393.
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CuHXpOHHO nocrniedoeamesiHO
cebp3eaHe Ha 6posiyu.
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lNapanenHo-nocnedoeamesiHO cebp3saHe Ha
CUHXPOHHU pesepcusHuU 6posiyu ‘193.
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4.2.6 [Bon4yHo-geceTtndHn 6posyn
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YemupupaspedeH dsou4yHo-0ecemu4eH 6posid '290: a) — cmpykmypHa
cxema, 6) — epemeduazpamu Ha 6posiya Ha nem.
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5 10 Hdenumen Ha 10 ¢ 1/2 koepuyueHm Ha
posit Ha 10. 3anbJieaHe Ha u3xoGHama Yecmoma.
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Yemupupa3pedeH CUHXPOHEH cymupau, 080U4YHO-0ecemuyeH 6posiy.
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4.2.7 CokpareHun 6posidyn n JEeNTesIn Ha
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CbkpauqaeaHe Ha cmapuwume CbCMOsHUSA Ha 6p0ﬂ'~l.’ a) — npu u3noJsi3eaHe Ha
dCUHXPOHHO HYyJ1UpaHe, 6) — MNpuU u3nosizeaHe Ha CUHXPOHHO HyJTupaHe.
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CobkpawaeaHe Ha Miadwume cbCMOsIHUSI Ha 6posy: a) — npu
u3rnosizeaHe Ha aCUHXPOHHO 3apexdaHe; 6) — Npu u3rosizgaHe
Ha CUHXPOHHO 3apexodaHe.
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Henumen Ha yecmoma,
usnosnizeauwj aCUHXPOHHO
3apexdaHe 3a cbKpauwasaHe
Ha mMnadwume CbCMOSHUS.
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4.3. Perucrtpm

4.3.1. [lapanenHn perncrTpu
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8-pa3peneH napaneneH peructop ‘273
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8-pa3peneH agpecupyem chukcartop.
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4.3.2. [lpemecTBalyn peructpu
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MpemecTBawy, perncTbp ¢ NocnegoBaTenieH BXxoa u
napanenHu usxoau, uarpageH ¢ D-tpurepm.
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lNpemecTBaly perucTbp € nocrnenoBarenieH Bxoa U
napanenHu naxoau, usrpageH ¢ JK(SR)-tpurepu.
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PeBepcuBeH npemecTBall PpermCtop C
nocnenoBartenH BXxogoBe U napaneiniHn n3xoau.
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CuHXpOHHO 3apexaaHe Ha D-Tpurep.
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4.3.3. Kpbros npemecrsaly perucrop n 6posiy Ha L)KkOHCbH
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Kp'brOB npemecTtBall permctop C Ha4aliHO
nocnenoBaTtesiHO 3apexanaaHe Ha MH(bOpMaLIMHTa.
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4.3.4. [eHepaTopun Ha NCeBAOC/TyYanHN NOC/IELOBATENHOCTH
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4.3.5. [eHepaTopun Ha CUrHaTypa n Ha KOHTPOJIEH LUKITNYEH KOJ

Cuenamypa
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16-pa3peneH nocnegoBaTeneH oopMupoBaTen Ha CUrHatypa
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8-pa3peneH napaneneH cpopMmupoBaTen Ha curHaTypa.
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4.4. O6wa CTPYKTYpa Ha nocneaoBaTe/NIHOCTHUTE NIOFrMYEeCKU CXeMHU

Q" = f(Q™1, X). O6Lwo ypaBHEHME:

Q" — BEKTOP Ha HOBUTE BbTPELLUHN CbCTOSIHUA (B N-TUSS MOMEHT),

X — BEKTOP Ha BXOOHUTE Bb3ENCTBUS;

Q"1 — BeKTOp Ha cTapuTe BbTPELLUHN CbCTOSIHMA (B N—1-BUA MOMEHT);

Y — BEKTOP Ha U3XOO4HUTE peakuun (CUrHanm).
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CTpyKTypa Ha nocnegoBaTtenHa norumka: a) — aBromat Ha Myp; 6) — aBTtomaTt Ha Munu.
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ABTOMaTHN C NameT: a) — aCUHXPOHEH; 6) — CUHXPOHEH.

57




	4. ПОСЛЕДОВАТЕЛНОСТНИ ЛОГИЧЕСКИ СХЕМИ
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57

