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AcuHXxpoHHU JK Tpurepu ot RS Tpurep /naso/ n
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CUHXPOHHMU NO HUBO TPUrepHU
(enabled / gated / c “nornuyecko” paspelueHue)

I OcHoBeH Npobaem Npu CUHXPOHHUTE NO HUBO CTPYKTYPU — ZINNCA Ha
LUYMO3aLWMUTEHOCT Ha CUCTEMHO HUBO. Bb3MOXXHOCT 3a NPOMAHA CTOMHOCTTA Ha
nHPopMmaLMOHHUTE BXOAOBE Npe3 uAnoTo speme, npes Koeto E=high.
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CUHXPOHHMU MO HUBO TPUrepU
(enabled / gated / ¢ “norunyecko” paspelueHue)
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JonbaHuTenHu npobaemum B ropHaTa cxema:
- ronamo o6uw,o 3akbcHeHue (3 reirta/NE);
- HeeiHaKBO 3aKbCHEHME NPU BCUUKU
npexoau (2 unu 3 renta);
E - Bb3MOXXHM Ca cbcTe3aHuA Ha curHanu (hazards)
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CMHXPOHHU NO HUBO TpUrepu
(enabled / gated / c “nornuyecko” paspelueHue)

Earle Tpurep
Cxema ¢ HaMas1eHo 3aKbCHeHue (2 2elima) u aurca Ha CbCmMe3aHUA Ha CU2HAAU
(hazard-free cmpykmypa)

EH 1 o
0/1
D on } 1/0 j@ 0/1 Q
| 0/1

1




Hugposa cxemomexHuka, criey. KCT, ®KCY, 2012-2013 yuy.200.

CUHXPOHHU TpUrepn. CUHXPOHHU NO PPOHT CXeMM
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CuHXPOHHU No ¢poHT Tpurepu /RS Tpurep/
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CUHXPOHHU NO PPOHT TpUrepu
/D Tpurep — cxemHo pelwueHue Ha Texas Instruments 8 UC 7474/
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CXeMHO pelleHne Ha CUHXPOHEH MO npeaeH
$dpoHT D-TpUrep ¢ aCMHXPOHHM BXOAOBE 33
Hy/NMpPaHe 1 NpUBEXKAaHe B egnHULa (positive
edge triggered flip-flop with preset and clear) Ha
dmnpmata Texas Instruments
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CuHXpPOHHM NO ¢poHT Tpurepu — D Tpurepum c MNE (AK)
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CUHXPOHHU NO PPOHT TpUrepu
MS D-tpurep cNE
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ACUHXPOHHO ynpaBaeHue Ha
CUHXPOHHU TPUTEPHU CTPYKTYpH

! UsnuckBaHe (cMcTeMHO) — HaYa/IHO YCTAaHOBABAHE HA YCTPOMUCTBOTO (T.€. Ha
BCUUYKU TPUTrepU B HEro): HyAnpaHe, NpuBeXKaaHe B KOHKPETHO CbCTOAHME
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CbcTe3aHnA Ha CUTHAAN B TPUTEPHU CTPYKTYpu (npumep)
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ABYyCTbNanHu TpuUrepm
Master-Slave cTpyKrypm, pulse-triggered flip-flops
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Master Slave
Master TpurepsT
oS Q, S Q - pearnpa Slave TpurepbT
NpexBbpns
— E E MH@. B n3xoga
R Q R Q0 =

W{>@ CLK

CLK
R|S |CLK| Q"
0|0 | | Q
O |1 ]| 1 1
110 | [ 0]
111 X




Hugposa cxemomexHuka, criey. KCT, ®KCY, 2012-2013 yuy.200.

ABYyCTbNanHU TpUrepu
NMpumepHa JK MS cTpyKTypa. BpemeBu napameTpu Ha Tpurepm
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HecumetpuuHu Tpurepm
MpuHUMN Ha cxemuTe ¢ xucrepesuc. Heobxoammoct/PpyHKuUU
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HecumetpuuHu Tpurepm
NMpuHUMN Ha cxemuTte ¢ xuctepesuc. Cxema c Oy
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HecumetpuuHu Tpurepm
T c OY. AmMnantyaeH xucrepesuc. Llymoycroirumsoct. PerynupaHe Ha nparoseTte
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HecumeTtpuuHu tTpurepu
T c OY. AmMnantyaeH xucrepesuc. LymoycroitumBocr
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HecumeTtpuuHu tTpurepu
TpaH3UCTOpPEH TpUrep e emmTepHa Bpb3Ka

Ve
Ve 'Re;< Rey
Res Cy Re,
] U, U Re Re,
) u,=Ul=v
up 7 R L7 o CC
®—L T, —BL_ % T, !
NnoB u.
\> | Ieiy T, T,
|
QRE QRBZ
Re Re
U’ =U U ;o Uge = _Re V, U=V
= Ure T Ycesars RE — ccC — Vcc
R: + R,
Re £ —E +_ € (Voo —Ugp )
€ =Uge +Uge = Vee +Ugeo 2 0 R_.+R cc BEO
e +Re, E C1



Hugposa cxemomexHuka, criey. KCT, ®KCY, 2012-2013 yuy.200.

HecumeTtpuuHu tTpurepu
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HecumeTtpuuHu tTpurepu
TL c RS Tpurep c MOS TpaH3ucTopu (NpMMepHO peLueHue)
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HecumeTtpuuHu tTpurepu
Cxemu ¢ “BpemeBu” (time-domain) xucrepesuc. MpuHuun
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HecumeTtpuuHu tTpurepu
Cxemu ¢ “BpemeBu” (time-domain) xucrepesuc. 0606uweHa cxema
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HecumetpuuHu Tpurepm
Cxemu ¢ “BpemeBu” (time-domain) xucrepesuc. Cxema c Oy
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Jlornyeckmu cxemm c xmcrtepesuc
MpepHasHaueHue, MNMX, 0606uweHa cTpyKTypa Ha JIC ¢ xucrtepesuc 8 TTL 6a3uc
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JlorMyecku cxemum c xucrtepesuc
NHTerpanHa peanunsaumua B TTL-6a3uc




