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Ilenv padomeur:
Peanuzanust u TeCTUpOBaHUE MMapaMETPU3OBAHHBIX MOAYJIEH CIBUTOBBIX PETUCTPOB C
MOCJEA0BATEIBHBIM U NTApaJICIbHBIM BXOJJAMH.

3aoanue:

1) O3HaKOMHUTBLCS C OCHOBHBIMH TOHSITHSMH SI3bIKa OTMCAHUS ammaparypbsl System
Verilog.

2) Co3znaTh MO TEXHUYSCKOMY 3aJaHHI0 CTAHJAPTHBINA MOYJIb CIBHTOBOIO PEruCcTpa
C IIOCJICAOBATCIIBHBIM BXOJA0M U ITIAPAJUICIbHBIM BBIXOJAO0M, CACIATb JIUCTHUHI
MOJIYJIS MPOEKTa, MOJATOTOBUTh COOTBETCTBYIONTUMN (paiti.

Texanueckoe 3aaHue:

parameter M - pa3ps;IHOCTh PETUCTPa,;

Bxonsr: Brixon:
clk - TakTOBBII BXO/I; byte_out — M pa3psiaHast mrHa
reset — curHaja CHHXpOHHOTO cOpoca siUeeK perucTpa; 3HAYEHUS pETUCTpa

bit_in — mocnenoBaTenbHbIM BXO/ B CTApIIMA pa3psi;

shift — curnan 3anucu B crapiimii pa3ps BXOJIHOTO OMTa CO

CIIBUTOM COJICP’KHMOTO B CTOPOHY MIIAJUIIETO Pa3psia.
Jloruka paboThl perucrpa

[To mepenHeMy (pOHTY TaKTOBOT'O UMITyJIbca eciiu Ieset = 1 peructp oOHyIseTCs, NHAYE €CIU

shift =1 mpou3BOAMM CIBHI M 3aIIUCHIBAEM BXOJl B CTAPILIMI pa3psil.

3) Co3aaTh O TEXHUYECKOMY 3aJaHUI0 CTAHIAPTHBIA MOJYJIb CIIBUTOBOTO PETUCTPA
C IapaJuIEIIbHBIM BXOJIOM U MOCIEA0BATEIBHBIM BBIXOIOM U3 MIIAAIIETO pa3psa,
CO3JaTh JINCTUHT MOJYJISI IPOEKTA, MOATOTOBUTH COOTBETCTBYIOLIUMI (haidll.

Texanueckoe 3agaHue:

parameter M - pa3psiiHOCTb PETUCTPA,

Bxonpr: Brixon:
clk - TakTOBBIN BXOI; bit_out — mocnemoBaTenbHbIH
reset — curuan CHHXpOHHOTO cOpoca silueeK perucTpa; BBIXOJ

bus_in — BxomHas M pa3psiiHasi HIMHA;

Set — cur"as 3anucu B perucrp;

shift — curaan caBura coaep)KUMOT0 PErucTpa B CTOPOHY
MUTAJIIIIETO pa3psiia.

Jloruka paboThI peructpa
ITo nepenHeMy (ppoOHTY TaKTOBOTO UMITyJIbCca eciau reset = 1 peructp oOHyisieTcs, nHaUe
ecnu Set = 1, nuireM B perucTp U3 BXOIHOM IIHHBI,
eciu shift =1 mnumewm B crapimmii pa3psaa eAMHUIYY U CIBUTaeM COJEPKHIMOE PETHCTpa B
CTOPOHY MJIAJIILIETO pa3psiaa.

4) Coznmath MOJyJIb TECTOBOTO OKPY>KEHHUS [Tl BEPHU(PHUKAIIMA CPa3y IBYX PETHCTPOB
B COOTBETCTBHUHU C 33JaHHOU CTPYKTYpOH.



5) Usyuuts nporpammy TectupoBanus cueturnka B ModelSim, muctunr module
cnt_en_testbanch u moaroToBUTH COOTBETCTBYIOLIMIA (hafi.
6) Bemoauuts cumysisiiuio B ModelSim mist 8 paspsiqHoro cueryuka.

Omuem 00./151cen cooeprcamn:
® 1Ic)Ib paOOTHI;
® KOJl IPOTPaMMBI B BUJI€ CKPHUHIIIOTA,
® DSIIIOPHI, IOJYUYECHHBIEC BCICACTBUE CUMYJIAIIMU U TECTUPOBAHUS;
® CJieJaHHbIC BHIBOJIBI O TIOJYUYEHHBIX pe3yJIbTaTax.

MeTonnquKne YKa3daHus

1. O3nakomumscs ¢ OCHOBHBIMU ROHAMUAMU A3bIKA ONUCAHUA annapamypul System
Verilog, neobdxooumvimu 01 6bino1HeHUA KOHMPOALHOU PAdOmbl.

e Yucaa B Verilog
A3bik Verilog MmoxeT paboTaTh CO credyiouumu 8eIuyunamu;
v KOHCTaHTaMH, KOTOPbIE XPAHAT (PUKCUPOBAHHYIO HH(POPMAIIUIO, U
v’ IepeMEHHBIMHU, KOTOPHIE MOI'YT H3MEHATHCS BO BPEMS MOJIEINPOBAHHS.

W KOHCTaHTHI, U EPEMEHHBIE MOTYT OBITh KaK IEIBIMH, TaK M JECHCTBUTCIHBHBIMU
YHCJIAMH.
Hanbonee yacto npuMeHstoTCs 11eible yuciaa. @opmaT 3anucy MeJIoro Yucia uMeeT
CJICYIOLINN BU/L;

<paspsonocms>"<ocHosanue><uucio>
Pa3psgHOCTh yKa3bIBaeTCS B JECATUYHOM CHCTEME M ONpPEACIISICT KOJIMYECTBO OUT
IO IIPEACTABICHUE YUCIIA.
Y KOHCTaHT M JIECATUYHBIX YUCEII PA3PSIAHOCTh U OCHOBAHNE MOTYT HE YKa3bIBaThCS.
B sTOoM ciydae pa3psiAHOCTh pacCUMTHIBAECTCS U3 BEIIMUMHBI YU CIIA.

e OcHoBaHHeE onpeaesieT BHIOPAHHYI0 CHCTEMY CUMCICHHUS:
v' B b - geonunyio;
v D i d - necsatuunyio;
v H um h - mectHaguaTepuynyo;
v’ WM O - BOCBMEPUUHYIO.

Hanpuwmep:

v' 5'h10011 //'5 6UT OTBOAMTCS MO MpeAcTaBiIeHUe yucia 19
v 4'd 12 // 4 6ura oTBOAMTCS MO IIPEACTABIEHUE Yncia 12
[TpuBeneM HEKOTOPBIE CIIOCOOBI 3aITMCH YHCTIa §:

v' 4'p1000 // 3anuck crenaHa B ABOMYHON CUCTEME

v’ 4'd8 // 3anIMCh caenaHa B JECITUYHON CUCTEME



v’ 8 /| mecsatuuHas cucreMa MOYKET NMPUMEHSTHCS 0€3 yKa3aHUs Pas3psIHOCTH W
OCHOBaHHSI.

Pa3paboTtunk cam BeIOMpaeT y100HYI0 Al paOOThI CUCTEMY CUUCIICHHS.
B m1000M MecTe unciia MOKET OBbITh 3alIMCaH 3HAK IMOJYEPKUBAHUS B KAUECTBE
pa3aenuTenis pa3psiioB, YAyUIIAlOUUNd YUTA0ETIbHOCTb.

Hampumep: 12'b0001_1010_1000.

Ecnu paspsaHocTh 3akazaHa OoJbllle, TO YUCIO JOIMOJHSETCS ciieBa JMOO
HYJISIMH, JHMOO 3HAKOM X (HEOINpPEACIICHHOCTh) B 3aBUCUMOCTH OT 3HAuY€HUS
CTaplIero pa3psa.

Hanpumep:
v 3ammcs a = 4’b010; o3naugaer a = 0010,
v 3ammcs ¢ = 4'bx10; o3nauaer ¢ = xx10.

Jlist o603HaueHus noseneHus curHanoB B Verilog, kpome 0 u 1, mpeaycMoTpeH yder
HEOIPEICJICHHOI0 M  BBICOKOMMIICAAHCHOIO COCTOSIHMI. OTH  COCTOSIHUSA
0003HaYaI0TCsI COOTBETCTBEHHO CUMBOJIAMU X U Z. CUMBOJI X UCIIOJIb3YETCS TaKXKe JJIs
0003HaueHus 0e3pa3TnYHOTO COCTOSHUS.

B nauane paGoThl yCTpOWCTBA MOSIBICHUE X SBIISETCS €CTECTBEHHBIM, TaK KaK H3-3a
HaJu4Msl 3a/lepKEK DJIEMEHTOB HE BO BCEX Y3/aX cpa3y YCTaHaBIUBAKOTCSA
omnpenereHHble  3HauyeHus  curHaioB. Ho B mpoiuecce  MOAEIUPOBAHUS
MOSIBJIEHUE X MOKET CBUJIETEIBCTBOBATh O KOH(MIMKTHON CUTYalIUH.

[losiBneHne  BBICOKOMMIIEAHCHOTO  COCTOSIHMS Z (TaK  HAa3bIBAEMOTO  TPETHETrO
COCTOSIHUSI) TOBOPUT O HAJIMYMHU OOphIBa B Ienu. B 3aBUCHMOCTU OT OCOOEHHOCTEM
MIPOEKTAa COCTOSIHUE Z MOKET MCIOJIb30BATHCS B KAUECTBE PaO0YEro, HO MOXKET OBITh U
MPU3HAKOM KOH(IIMKTA.

Kak X, Tak uZyka3pIBalOTCS B YHCIIE BMECTO IMGPHI B TOM MeECTE, KOTOPOE
COOTBETCTBYET CUTHATY, IPUHUMAIOIIEMY 3TU 3HAYCHUS.

YcioBHBIE OnIEPaTOPHI
K ycrmoBHBIM OTHOCSITCA TpU OnepaTopa:
v’ omeparop ycloBHOro nepexoja if;
v’ omeparop BEIOOpa Case;
v/ omeparop BETBIIEHHs (TEPHAPHBIN OIIEPATOP).

[lepBbie 1Ba omepaTopa MPUMEHSIOTCS, KakK MpaBmio, B Oioke always; omeparop
BETBJICHUS MOXET MIPUMEHSTHCS U B OJ0ke always, u B KOHCTpyKIuH assign.

Onepamop ycnoenozo nepexooa if



B »TOM omeparope BBIUMCISETCS YCIOBHE, M B 3aBUCUMOCTH OT pe3yJibTaTa
BBIIIOJIHSIETCS] TMOO MEPBBIM yKa3aHHBIM ONEepaTop (MM rpyIia onepaTopos), JINOO
BTOPOM.
KoHcTpykuus oneparopa HMeET CIEAYIOIINI BUA:

If (ycioBue)

begin [:<ums>] // BBITOIHSETCS, €CITU pe3yNIbTaT paBeH | (MCTHHA)

<rpymnmna oneparopoB>

end

else

begin [:<ums>] // BbIMOIHSACTCS, eCiii pe3yabTaT paBeH 0 (J10XKb)

<rpynmna oneparopoB>

end
B xadecTBe yci10BHS MOTYT HCIIOJIB30BATHCS ITPOCTHIE U CIIOKHBIE (PYHKIIMH, KOTOPbIE
3aMKUCBIBAIOTCS C MOMOIIBIO oniepatopoB Verilog. OnepaTop JTOrH4ecKoro paBeHCTBa
C €IMHUYHOM MpaBoM 4YacThiO (== 1) MOXET HE YyKa3bIBaTbCS; TOTJa B KaueCTBE
yCJOBHS (PUTYPUPYET OJIHA HE3aBUCUMAs IEPEMEHHAS.

Hanpumep, 3amucwm if (clk) wuif (clk ==1) toxnectBennsl. PesynbpraTom

MIPOBEPKH YCIOBUS JOJIKHA ObITh OTHOOMTHAS BETUYHMHA (MCTUHA WJIH JIOKD ).
JlomyckaeTcs BIIOKEHHOCTh oriepatopos if.
Taxum 00pazom, ornepaTop yCIOBHOIO Nepexo/ia TpeOyeT BhIIOIHEHHS KaKHUX-TH00
NEUCTBUI NIPU YCIOBUHU "MCTUHA" WU APYTUX JEUCTBUM NIPU yCIOBUH "10Xb". Eciu
pe3yabTaT "JIOXb'" MaloBEepOsSITEH WIM HEBO3MOXEH, TO Verilog pomyckaer mpu
OUYEBUIHOCTHU CUTyalluu HE yKa3bIBaTh else. Opnaxo HapylIeHHue
napsl If - else MoxxeT BbI3BaTh CHHTE3 HEXKENATEIBHON JTOTUKU. UTOOBI yKa3aTh, 4TO
HAYETO HE JOJDKHO IPOUCXOIUTH IPU YCIOBUU "JIOXKB', UCIIOIB3YETCS ITyCTON
oreparop else u Touka ¢ 3armsToi:

else ;

Onepamop evibopa case

B omneparope BeIOOpa Case BHIYHCICHHS IPOU3BOISATCS TaK ke, Kak U B onepaTope f,
B 3aBUCUMOCTH OT yciioBus. OJIHAKO YCIIOBHE MOXET OBITh TOJBKO YHCICHHOM
BEJIMYMHOMN WJIH, B YACTHOM CJIydae, MapaMeTpoM.

KoHcTpykius orneparopa UMeeT BUL:

case ({mepemenHas 1, nepemenHas 2, ...})
<ycnoBue 1>:<omepatop 1>;

<ycnoBue 2>:<omnepartop 2>;

default: <onepatop>;

endcase

HesaBucumeblie nepeMeHHbIE B OIlepaTope CaASe yKa3bIBAIOTCS C MTOMOIIBIO
KOHKAaTeHAINM (CKJICUBaHUsA):



case({inl, in2}) //inl, in2 — ogHOOUTHBIE TIEpEMEHHbIE, HAIPUMEP, BXO/IbI
YCTPOUCTBA

2'b01: y=0 /I y — BBIXOA yCTpOMCTBa

default: y=1 // Bo Bcex ocTanbHBIX Ciydasx

endcase

B nmpumepe onienuBaetcs BeanuuHa omneparopa {inl, in2}.

Ecnu on paBen 2'h01 (inl = 0, in2 = 1), TO BBIXOQY MPHUCBAUBACTCS 3HAUYCHUE HYJIS.
B cnyuae HecoBmaeHUsT 3HAYCHHS BXOAHBIX TIEPEMEHHBIX C YCIOBHEM (KJIFOUEBOE
cioBo default) BeIxomHO# curHam nomkeH ObITh paBeH eiuHMIE. Bo n30OekaHue
po6JIeM MPU MOACITMPOBAHNHN YCTPONCTBA OTIepaTop CaSe BCETa JOIKECH BKIIIOUATh
CJly4ail HEeCOBIA/I€HUs, 1aKe €CIIU OH ITyCTOM:

default: ;

Onepamop éemeénenus
Onepatop BETBJIECHHS SABJISETCS TEpPHApHBIM (TPOMHBIM)  ONEPATOPOM.
KoncTpyknus onepatopa UMeeT BHUI:

<mepeMeHHass™> = <yCJI0BHOe BbIpa:keHue>? <BbIpa:keHue 1> : <ppIpaxeHnue 2>;

Ecnu yclnoBHOE BBIpaKEHHE WCTUHHO, TO NEPEMEHHas NPUHUMAET 3HAYCHHE
BbIpakeHus |, MHAYe - 3HaYCHHUE BBIPAKECHHUS 2.

VYcnoBHoe BbIpaxkeHHe (MHA4Ye - TpoBepseMas BEIMYMHA) MOXKET ObITh
MEPEMEHHON WM MMapaMeTpoM, a TaKKe MOXKET BKJIYaTh B ce0s MNPOBEPKY
pe3yibTaTa BhIMOJIHEHUS PA3IMYHbBIX ONIEPaTOPOB.

Hanpuwmep:

flag = (in == 4'01100)?1.0;

B nanHOM ciydae, eciii BeKTOpPHAs BeJIMUYWHA IN MPUHUMAET 3HAUCHUEC
1100, flag = 1, unaue flag = 0.

ITo YMOJJIYAaHHIO YCJIOBHOC BBIPAKCHUC CPABHUBACTCS C CHHHHHefI.

BekTopsl
Kak nenwm, Tak 1 perucTpbsl MOTyT HIMETh TPOU3BOJIBHYIO Pa3psiAHOCTh. B 3TOM citydae
€CTh BO3MOXHOCTb OOBSIBUTh UX KaK BEKTOPBI.

OO6mmii popmaTt 0OBSABIECHNS BEKTOPOB UMEET CIEAYIOIIUNA BU/I:
reg/wire[N2:N1|<ums nmopral>,<ums mopra2>...;
rae
N2 - crapimii (Wi 3HaYUMBIN ) OUT;
N1 - muragmmii Our.

Hanpumep:



reg[3:0]q; // BbIXOA 4-OMTHOTO (4-pa3psaHOro) perucrTpa. 31aech MOPThHI

q[3], q[2], q[1] u q[0] siBAsIFOTCS OTACABHBIMU AJIEMEHTAMH BEKTOpa; npuuem q[3] -
cTapuuii OuT (Hymepaius oT OOJBIIETO K MEHbBIIIEMY ).

C KaXIbpIM OTAEIBHBIM 3JIEMEHTOM BEKTOpa (IOPTOM) MOKHO pabOTaTh U BBIMOIHSTD
pa3inyYHbIe ONepaliy HE3aBUCUMO OT IPYTUX SJIEMEHTOB.

[Iprmeps! 3anMcH BEKTOPOB:
wire [31:0]data; // 32-pa3psgnas muHa

reg [3:0]a,b; // 3mech 0OBABICHBI 4-pa3psaHble IIEpeMEHHbIE a U b.
[TocnenHss 3anKCh SKBUBAJICHTHA JIBYM CJICIYIOIINM:

reg [3:0]a; reg [3:0]b;

Ecnn B xapakTepucTuke reg/wire MmopTbl OOBSIBIEHBI KaK BEKTOPbL, TO U B
Ha3Ha4YeHUHU output / input OHU JTOJKHBI OBITH OOBABIEHBI KaK BEKTOPHI ((hopmaT
aHaJIOTHYEH).

Hanpumep: output [3:0]q;

Ilepeuncnsiemple B BBIXOJAX WJIM BO BXOJAaX OTHAEJIBHBIE BJEMEHTHI BEKTOpA
YKa3bIBAIOTCS B MOPSIIKE OT CTApIIEro OUTa - K MJIaIIIeMy.

Hanpumep:
output test_out[6], test_out[3], test_out[0];

Jlydmmnii CTUIB - IPUCBAMBATh BEKTOPHI TOJBKO PABHOM JUIMHBI, IIOCKOJIBKY Pa3HbIE
MOJEIUPYIOIIME TPOTrpaMMbl, & TAaKXE pPa3HbIE BEPCHUM NPOrpaMM HEOJWHAKOBO
pearupyroT Ha pa3HyIo JJIMHY BEKTOPOB.

Ecnu npucBanBaroTcs BEKTOPHI pa3HOU IHHBL, TO Verilog mubo JOMOMHSIET HYJISIMHU,
160 00py0OaeT MpaByro YacTh ONepaTopa MprucBanBaHus (=) B 3aBUCUMOCTH OT TOTO,
MEHbIIIE WK OO0JIbINE Pa3ps 0B B MPABOM YaCTH, YEM B JICBOH.

Hanpumep:
reg [7:0]a; reg [3:0]c;

a=c;// mepeMeHHas C JOIMOJHICTCS YEThIPbMS HYJSIMH B CTapiine pa3psbl;
//HesiBHOE NOTIOTHEHNE; HEKOPPEKTHAS 3aIHCh

a= {4'h0,c}; // MpUMeHEeHne KOHKAaTeHAIUH, SIBHOE JIOTIOJTHEHNE HYJISIMU;
/[koppeKTHast 3aKCh.



JIst cIBMra MOKHO MCITOJIb30BATh OIEPAIIUIO ITHHUPOBAHHS:
reg [7:0] a;
a<={1bl,a[7:1]} /I cmemenue Ha 1 pa3psa BIpaBo, B CTAPIIUN pa3psi
/[3anceiBaeTcs 1.

2. H3yuums mexnuueckoe 3a0anue Ha cO30aHue CMAHOAPMHO20 MOOY/IA
COBU206020 PE2UCMPA C NOCIAE006AMETbHBIM 6X000M U NAPAIETbHBIM
8bIX000M, CO30amb JUCMUHZ MOOYJIA RPOEKMA, NOOZOMOBUMb
coomeemcmaeyowuil gaiiu.

TexHuueckoe 3aJaHucC:

parameter M - pa3psiIHOCTh PETUCTPa,;

Bxonpr: Beixon:
clk - TakTOBBII BXOJ; byte_out — M paspsiaHas mivHa
reset — CHrHAJI CHHXPOHHOTO cOpoca siYeeK PErucTpa; 3HAYEHHsI PErHCTPa

bit_in — mocaemoBaTeNbHbIN BXO B CTAPIIHIA Pa3ps;

shift — curaan 3anucu B crapiiuii pa3psii BXOJIHOTO OUTa CO

CIIBUTOM COJICP’KUMOTO B CTOPOHY MJIAJIIIETO Pa3psijia.
Jloruka paboThl perucTpa

[To nmepeaneMy (ppOHTY TAaKTOBOTO MMITyJIbCa eciu reset = 1 peructp oOHyIsIeTCsl, HHAYE eCIIn

shift =1 mpow3BOMM CIBHUT M 3aITUCHIBAEM BXOJI B CTApINHUil pa3psil.

Bapuant peanmuzanuu KOMOWHALIMOHHOM CcXeMbl MOA0OHOro perucrpa Ha D-
TpUITEpax MoKa3aH Ha pUCyHKe 1.

bit_in byte out

shift

Pucynox 1- KomOunanmonnas cxema peructpa Ha D-tpurrepax



3. H3yuums mexnuueckoe 3a0anue Ha coO30anue CMaHOaApmMHO20 MO0y
COBU208020 pezucmpa ¢ napaileabHblM 6X000M U NOC/1€008AMENbHBIM 8bIX000M
U3 Maaouwiezo pazpaoa, co30amsy JUCHUHZ MOOYJISL BPOEKMAa, HOO20MOGUMb
coomeemcmayrowiuil aiu.

Texanueckoe 3agaHuE:

parameter M - pa3psiAHOCTb PErUCTpa,;

Bxonmr: Brixon:
clk - TakTOBBII BXOI; bit_out — mocrenoBaTenbHBII
reset — curuas CHHXpOHHOTO cOpoca SYeeK perucTpa; BBIXO[

bus_in — BxoaHas M paspsiiHas muHa;

Set — curuas 3armcu B perucrTp;

shift — curnan caBura cogepKMMOro perucTpa B
CTOPOHY MJIAIIIETO pa3psijia.

Jloruka paboThl perucTpa
[To mepenneMy (ppOHTY TAaKTOBOT'O UMITyJibca eciu Ieset = 1 peructp oOHymseTCs, HHAYE
ecsu Set = 1, nuiem B perucTp U3 BXOJHOW LIMHBI,
ecau Shift =1 mumem B crapimii pa3psi/i eAMHUILY U CABUTAEM COJCPKUMOE PErucTpa
B CTOPOHY MJIQJIIIETO pa3psijia.
4. Co3z0amb M00yib Mecmo8020 OKPYIHceHUs 015 eepugukayuu cpaszy 08yx
pezucmpoes 6 COOmeemcmeuu co CmpyKmypoii, npueedeHHol Ha pUcyHke 2.

[IporpamMmma TeCTUpOBaHHUSI PETUCTPOB HA MPUMEPE S-pa3psAHbBIX IK3EMIUISIPOB
1. | IlogaTe HA BXOJ CUETYMKA TAKTOBBINA CUTHAJI

2. | OOHYIHTH COACPKUMOE TIEPEMEHHBIX

2. | COpoc perucTpoB B HOJIb 110 TPETHEMY 3HAUYCHHUIO TAKTOBOTO CHTHAJIA

3. | 3amuch OaiiTa B perucTp C mapajuiesIbHOM 3arpy3Koil mociie 5 3HaYeHUs
TAKTOBOT'O CUTHAJIA

clk
clk S
g £
= 3
reset reset ® dat =
—  If(3) = = 2
=} o s
5 © o
= B
Cnt takt — 4 €z
D/2 wire [7:0] | PVt 8 &
J tx=8h11| * e g
o g
g- =
a active : shift = =2
start o) =
—  If(5) tr (&) g
set

PucyHnok 2 — CTpyKTypHasi CXeMbI TECTOBOI'O MOJYJISI

DTamHOCTh CO3/IaHUSI TECTOBOTO MOMYJIS:
a) Cosnaiite mepemennsbie ClIK u [4:0]cnt_taktov, oObsBUTE THIT IEpEMEHHBIX e(.



b) B 6moxke initial oonyauTe comepxumoe nepemennsix Clk u [4:0]cnt_taktov.

C) 3anaiite TakTOBBIN curHai ClK ¢ mepromom 20 exuHUT BpeMEHH.

d) B 6moke always ocymiecTBuTe HHKpEMEHTHUPOBAHUE CYETUYNKA TAKTOB TI0
nepeaHemMy GpoHty curHana Clk.

e) OObsBUTE HEOOXOIMMBIC POBOJIA U IIUHBI, B COOTBETCTBHH CO CXEMOU 1
COCJIMHUTE C UX MOMOIIBIO CO3/1aBAEMbIC HJICMCHTHI.

f) Ilomaiite Ha mpoBoa reset u start ycimoBus paBeHCTBa COACPKUMOTO CUCTINKA
TakToB 3 1 5, a Ha muHy byte 1 — 3HaveHwue Oaiira.

g) CosmaiiTe 3K3eMILIAP TPUITEPa aKTUBHOTO COCTOSHHSI.

h) Co3naiiTe SK3eMILISPbI TECTHPYEMBIX MOYJICH U COSTUHUTE UX BXOJIbI U BBIXOIBI
C 0OBSIBIICHHBIMH TIPOBOAMH M IIIMHAMHU.

5. IIposeoume cumynauyuio npoekma ¢ ModelSim. Bpemsa cumynauyuu om 500 ps.
1.  Cospgaifre manky Ajsi POEKTa U IIOMECTUTE B Hee CIeAyIomre Gaiiibl: MOILyIH

CIABUTOBBIX PETUCTPOB (TECTUPYEMBIE MOIYJIIH ), MOIYJIb TECTOBOTO OKPYKEHUS
u trigger_X.sV (Tpurrep akTHBHOTO COCTOSTHHS, B3ATh U3 J1a00paTOPHOM
paboThI Ne2).

2. Otkpoiite nporpammy ModelSim u co3naiite HOBBIN NPOEKT (
3a/laiiTe UM NMPOEKTa, BEIOEPUTE CBOIO MHIUBUIYAIBHYIO MMANKY U I00aBhTE
HaxoJsIIMecs B Hell (haiisib).

3. Boimonaute kommmsiiuio mpoekta (Compile — Compile All). B cinyuae
HaJUYHsI ONTMOOK MCIIPABhTE MX U BHITIOJHUTE KOMITUJISAIIUIO 3aHOBO.

4.  Tlepeitmute K nporneccy cumyssnuu (Simulate — Start Simulation — work —
cnt_en_testbanch.sv)

S5. Jlo6aBbTe CUTHAJIBI, KOTOPbIE HEOOXOIUMO MOCMOTPETH B MPOILIECCe
cumyisiun - ( Add — to wave — all item in region)

6. OTkpoiite BKkIaaky Wave u 3amyctute cumysisinuio (Simulate = Run = Run -
All)

1. Yo6eauTech B IPaBUIBHOCTH PaOOTHI MPOEKTA, PE3yIbTaThl IPUBEAUTE B

OTYETE.



