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1 3ACOBU MOAEJTIOBAHHA | BIAJNTATOOXXEHHA CAIMNP
ACTIVE-HDL

MeTa — o3naifomuTucs 3 ABOMa crocodamu HYHKIIOHATBHO-CTPYKTYPHOTO MOJIe-
mroBaHHA ormcy mudposux cucrteMm (L[C) moBoro VHDL. Ilepmmii cioci6 — BuKo-
HaHHSA MOJICITIOBAHHS B TICHIN B3a€MOJI] 3 KOPUCTyBaueM, SKHHA BIACHOPYY 3a/1a€
TecToBi mociimoBHOCTI. [pyruii cocid — TectyBanns L[C 3a momomoroio BUIpoO-
OyBaNBHOTO CTEHAY. 3a pe3ylbTaTaMH POOOTH BHUIPOOYBATBHOTO CTCHIY PO3TIIS-
HyTH BHyTpimmHii ycrpiit mogeni IIC y Bikui Data Flow.

1.1 ITocTanoBKka 3agaui

Onuc yactotoMipa Mmoo VHDL, 1o OyB CTBOpeHHU# B MOMepeaHil 1abo-
paropHiii poOorti, moBuHeH OyTH mnepeBipeHHd. Lle MOXIMBO BMKOHATH IIiJ yac
MoJieroBaHHsl pobotu npuctporo. J{ns aBromaruzanii TectyBanns L{C 3acobamu
Mo VHDL Moske OyTH CTBOpEHUi sunpobdysaivruii cmeno — Iporpama, 1o Mic-
TUTh mecmogi nocridosHocmi Ta nepeipsie npasuibHicTs podot UUT (Unit Un-
der Test, npuctpiii 0 TECTY€ETHCS).

CAIIP Active-HDL mae psin 3aco0iB u1si epeBipku poOOTH KOMITOHEHTIB
VHDL-mpoexTy, TpacyBaHHs mporpamu Moo VHDL.

Hanpuknan, B pemakropi BDE moxna crexutn 3a 3MiHOIO 3HaYeHb CHUTHA-
7B, 0 300pakeHi Ha JIoTi4HIN cxemi; B pemakropi HDL moxna BUKOHYBaTH:

- TpacyBaHH: mporpamu mosoio VHDL,
- [pU3HAYaTH KOHTPOJIbHI TOYKH;
- CTEXHTH 33 3MiHOIO 3Ha4€Hb CUTHAJIIB, 110 BUKOPUCTOBYIOTHCS y POTpaMmi.

Penaxtop FSM mae BracHi 3aco0u TpacyBaHHs KiHIIEBUX aBTOMATIB.

Kpim Toro, ans Bimmaromxkenssa L{C MOXyTh BUKOPHUCTOBYBATHUCS CHEIiajb-
Hi 3acobn: BikHa Processes, List, Data Flow, Call Stack Ta in.

B nmabopatopHiii poOOTi BUBYAIOTHCS HACTYITHI ITUTAHHS.

1. 3aco0u iHimiamizamii Ta MIOBTOPHOTO 3aITyCKy MOJCITIOBAHHS.

2. 3aco0u BinoOpakeHHs pe3yNbTaTiB MOACTIOBAHHS — BiIKHAa YaCOBHUX Jiarpam
Ta TabJINIb IepEeMUKaHb.

3. 3aco0u CTBOpEHHS TECTOBUX MOCITIIOBHOCTEH — CTUMYJIATOPIB.

4 3aco0u KepyBaHHS MOJICITIOBAHHSIM.

5. TexHika CTBOPEHHS HAWIIPOCTIIIIOTO BUIIPOOYBAILHOTO CTEHAY — JUIS OJHO-
ro mporecy (single process test bench).

6. 3acobu kepyBaHHS TpacyBaHHAM nporpamu Moo VHDL.

7. 3acobu BimoOpakeHHS pe3ynbTaTiB TPAaCyBaHHS — BiKHA MPOIIECiB, CUTHAIIIB
1 IOTOKIB JITaHUX.

8. 3aco0u MiATPUMKH BiJUIaroKeHHs, o BOyaoBaHi y penaktopu HDE, BDE

i FSM.
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Bapiantu iHnuBigyansHUX 3aBJaHb HaBeneHi B Tabmumi 1.1.

Tabmuus 1.1 — [uauBigyanbHi 3aBIaHHSI

Bapiant | f input,uc | f pattern, uc | Bapiant | f input,uc | f pattern, uc
0 100 10000 13 100 17000
1 22 11000 14 640 16000
2 40 12000 15 200 15000
3 200 13000 16 56 14000
4 70 14000 17 65 13000
5 750 15000 18 24 12000
6 40 16000 19 100 11000
7 425 17000 20 200 10000
8 60 18000 21 200 11000
9 200 19000 22 20 12000
10 50 20000 23 130 13000
11 19 19000 24 125 14000
12 20 18000 25 60 15000
Xin po6oTun

B sikocti mpukiany posrisiiaersest Bapiant 0. YacToTomip MOBHHEH BHBO-
JUTH pe3yabTaT BUMiproBaHHs, mo nopisutoe f_pattern/f _input = 10000/100 =
100. ToOro, wacToTa CHTHaNIy, IO HAAXOIAWTH Ha BXiJ YaCTOTOMIpy (CHTHamI
f_input) B 100 pa3ziB Ginbiie 3pa3koBoi yacrotu (curnan f_pattern). Slkimo gacro-
TOMIp TIpAIFO€ MPAaBWIBHO, TO UL BiMOOpaKCHHS PE3yNbTaTiB BUMIpIOBaHHS Ha
yotupu 7-cermenTHI LCD iHanKaTOpy MOBUHHI HAAXOJUTH KOJIH:
KaHai A — micTHaauaTupiuauii kox 40 (Bignosigae cumaoiry '0');
kaHan B — mictHapusTupiuauid kox 79 (Bixnosigae cumBoiy '1');
kanan C — mricTHaauatupiuauii kox 40 (Bignosigae cumsoiny '0');
kanai D — mictHaastupiuauii kox 40 (Bignosigae cumoiy '0").

1.1.1 Imigiaxizauiss MoaeIOBaHHSA

Bci kommonertn VHDL-mipoekTy dacToToMipa 3i0pani B pemaktopi BDE B
enunuii ¢aiin freq_top.bde. V sikui Design Browser mnoxasani ¢aiimn VHDL-
npoexkrty (puc.1.1,a).

1.1.1.1 Iepm, HiX MoYaTH MOAENIOBaHHSA, Tpeba YIEeBHUTHCS, 110 BCi daiimu mpoe-
KTy KOMITIOI0ThCs 6e3 mommtok. [ mporo y Bikai Design Browser su-
Oepits aiin freq_top.bde, knaunHiTe MPaBorO KHOMKOIO MHMIIN i B KOHTEKCT-
HOMY MeHIo BubepiTh komanmy Compile All in Folder (puc.1.1,6).

1.1.1.2 Tlepen ¢yHKIIOHAIEHUM MOAETIOBAaHHAM Tpeba BU3HAYUTH TApy OIHUCIB
cyrtHocTi (entity) i apxirexrypu (architecture) BepXxHbOro piBHSI TIPOCKTY
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(Top-Level). Ins meoro poskpiiite 3mict daitny freq_top.bde, xmanmysm
CHUMBOJ nepex #oro iM'sm y Bikai Design Browser. Bubepits mapy
freq_top (freq_top) i kmarHiTh MPaBOIO KHOMKOK MHII. B KOHTEKCTHOMY
MeHIo BubepiTh komanmy Set as Top-Level. (puc.1.1,B).

[BesignBiowsan — W PesignBrowser x|
Bowzeean = B andz (andd) |
[ B ]| Hlrosiors E T Warkspace Tuterial=" 1 dergals)
@ [ B Woikspace 'utasials": 1 dasign(s) E 25 rutoisLVHDL
= tutorial VHDL (548 witorial VHDL L et Mom Fie
[t Add e Fie [ addbianie BEY Attt
E2 ] ent_dbavhd 1+ @ J enl_tbald Em.—mzm
= @ J and2 vhd 2l sndzvhd -/ ond_bedbde
.,."‘A B g | 15 bexted vhd
249/ end bedbde B Jond badbde i
= 8 hesdied vid | 08 hendied vhd ' 1 @ e topid
[0/ Iieq_top bz [-PJIIE'"!';’"‘ L@ o
4 f conshiol aif B Jod per: .-Ev\,m,l,mllgw:wgmu
Effl wiois VHDL Bray il i ExchCR liom Compdoiion) il tatoriavi[ %
I —  Remove | Geneipte TeaBe
| B Fles /FSlicre/SResou. ]| [[ELFI6s @ atnotcsoin LT e
EEs o C e Do B Copy Dectain Dust

a)

8)

a — (ail poekTy; 6 — KomITisAnis Beix ¢aiinie VHDL-npoekry;
B — BUOIp mapwu entity/architecture Bepxuboro pisus
Pucynoxk 1.1 — Bikuo Design Browser

1.1.1.3 Bukonaifre iHimiamzamito MoaenroBaHHA. [JIs mboro BHOEPITH KOMaHIY
Simulation — Initialize Simulation romosaoro menro CAITP Active-HDL.
[Micns imimiamizarmii MoJeOBaHHS CTaHE aKTUBHOIO BKJIajKa Structure y Bi-
kui Design Browser.

1.1.1.4 Bigkpuiite BikHO penakropa udacoBux miarpam Waveform Editor. [{ns

[IFOT0 KJAIlHITh HA KHOIII New Waveform maneni iHCTpyMEHTIB
Active-HDL. BubpaBuin y Bepxuiii wactuni BikHa Design Browser na
BKJIai Structure nose freq_top, BHU3Y BikHA MOKHA MOOAYMTH BCi CUTHA-
i BuOpanoro monyns (puc. 1.2,a). JIist 3'emHaHHS KOMITOHEHTIB MPOCKTY
JIeSIKI CUTHAJIA MOXKYTh OyTH CTBOPEHHI aBTOMATUYHO. IMEHa TaKMX CUTHA-
J1iB moynHaroThes 3 cumBoiiB BUS 1 NET. ITicas knananas Ha ko New
Waveform 3'ssurbcst HoBe BikHO yacoBoi giarpamu Waveform (puc.1.2,0).



[DesignBrowser ]
[@iecortionn 5]
[BEiicq top (rea oo}
5 U1 : contolforlol_arch)
(- U2: entbed (enbed)
(48 U3: hexdied (heied)
588 Ud: he2led (hex2led)
588 US: heled heed)
(588 US: hexdled heZed)
B s standerd

@ icee.td_logic_1164

B icer s ogic_aith )
ieee.std_logic_unsigned

(0L

a — CHT'HaJIM BUOPaHOTO MOJYJIs Ha BKIaaui Structure; 6 — moposHe BIKHO 9acoBOI Jiarpamu
Pucynoxk 1.2 — CTBOpeHHsI HOBOT 4acOBOi Aiarpamu

1.1.1.5 lonaiite curnamu, 1mo BimHOCATBCS g0 Momyns freq_top, 3 Bikma Design
Browser B crBopeHe BiKHO 4YacoBoi Aiarpamu. TpHMarO4Yd HATHUCHYTOIO
wiaBimy <SHIFT>, knanuite Ha curxam f_input i, mepeMictuBum Kypcop
M, notiM kiaanHiTe Ha curHami led_d. Bcei curmanm, mo posramioBasi
MK BUOpaHUMHM CUTHaJIaMH, OynyTh BuaiieHi (puc. 1.3,a). Tpumaroun niBy
KHOITIKY MHIII HATUCHYTOIO, MEPETATHITh BUUICH] cCUTHaiIM y BikHO Wave-
form Editor (puc. 1.3,06).

¥ freatop (e top)

&8 U2: ent_bed (enbed)

* GATE

a — BHJIINCHHs cHrHaNiB y Bikai Design Browser; 6 — po3milieHHs! CHrHaJIB Ha 4acoBiif giarpami
Pucynok 1.3 — JlomaBauns curnanis y Bikao Waveform Editor

1.1.1.6 Pesynpratu monemoBanus B Active-HDL moxyTs BimoOpaxaTrcs He Tillb-
KA y BUTJIAI 4acoBoi jgiarpamu. [HOAlI HEOOXiZHO BHBOAWTH DPE3YNbTaTH
MO/ICTIFOBaHHS B CHMBOJIbHOMY BHUIUIsiAL. [lJist i€l METH MOYKHa BHKOPHCTO-
ByBaTH mabauyi nepemuxans (Bikuo List). 11[o6 cTBOpUTH HOBY TaGJMIIIO
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NepeMuKaHb, KIAIHITh Ha KHOIII New List manemi iHCTpYMEHTIB
Active-HDL. Tak camo, sik 11e poOGHIoCs NpH TOAaBaHHI CUTHAJIB B 4aCOBY
niarpamy, momaite curHamm f_input, f_pattern, reset, start, led_a, led_b,
led_c, led_d B HoBe BikHO List (puc.1.4).

| o 0t
Time|oel. | = F_meut [ £ entreAn] = Reser] =stant| < Leo ] = ep 8] < e ¢ = ep o] i‘

4 v 3=
aesign..., =lhexdl.... Awavelo... Dfieq_{0... =lfieq lo... Bonl_be.. =iont bo. . list]

Pucynok 1.4 — Bikno Tabuuii nepeMuKanb

1.1.1.7 TloBepHiTBCS 10 BiKHA peJaKTOpa YacOBHX Hiarpam. i bOTO KIAIHITH Ha
Briaaui Waveform Editor 1. Bubepite curnan f_input i, knaunysimm Ha
HbOMY TIPABOI0 KHOITKOIO, B KOHTEKCTHOMY MEHIO BHOepiTh KoMmaumy Sti-
mulators... 3'ssutsca Bikao Stimulators, ne MoxHa 3a7aBaTé TECTOBI MOC-
JIIOBHOCTI [T BUOpaHUX cUrHamiB (puc. 1.5).

1.1.1.8 B moni Type Bikua Stimulators suGepits Tun ctumynstopa — Clock mms
curtany f_input. 3amumre 6e3 3MiH 3amaHi 3a yMOBYaHHSM HACTPONKH
(puc.1.5) i kmarniTe Apply.

Stimulators
Signals | Hotkeys | Precefined |

Forces  clock pulse of a speciic reguency and
duty cycle

fo

Formula

010
110

™ Display paths.
=t Vs Apply Stiength: [Ovemde ¥

Close.

Pucynok 1.5 — Hactpoiikn ctumynsaropa ansa cursany F_INPUT

1.1.1.9 Ins toro, mo6 3amaTH TECTOBI MOCIIJOBHOCTI I PEIITH CHUTHAIIB BiKHO
Stimulators moxHa He 3akpuBatu. Bikno Stimulators mepemicture Tak,
mo0 GaYuTH CHTHAIM Yy BiKHI peJaKTopa 4acoBHX aiarpam. Temep y BikHi
Waveform Editor moxxua Bubpatu curnan f_pattern, iioro im's Gyzxe aBTo-
MaTHYHO J0JaHOo 10 criucky Signals y Bikuai ctumysstopis (puc. 1.6,a).

1.1.1.10 {yst curnany f_pattern BukopucToByBaTHMEMO TOH K€ THIT CTUMYJIATOPA.
Ha meii pa3 Tpeba 3MiHUTH 3a7jaHy 32 YMOBUYaHHAM HaCTPOWKY CTHUMYIISATOPA
Clock — 100 ns ua inme 3nauensss — 10000 ns. J{jist bOro KJIALHITh y BimIo-
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BigHOoMy momi (100 ns) i mampykyhte HOBe 3HaueHHS — 10000 ns (puc.
1.6,6). lnst miaTBepKeHHS BHECEHUX 3MiH KianHiTe Apply. IMo 3aBepineH-
HIO HACTPOMKY CTUMYIISITOPA iM'st CHTHAITY 1 MiTKa Tepel HUM B CIUCKY Sig-
nals BUIUISIOTECS SKUPHAM IIPUPTOM.

Stimulatars [7] =] Stimulators [71=]
Sana | Halhieys | Prodetined | Signalt | Helkeys | Fredefned |
Focas 3 ciock puse of a speciliz hequancy and
Select signals duty cpcle
and stmulator type -
uf : 1
recumncy (TORFE ]
5 1
LI P V| Suenge [ [E i Appy Shengtc [Ovenids =
al J)

a — BUOip curHaity; 6 — 3MiHa 3aJJaHUX 33 YMOBYAaHHSM HACTPOHOK
Pucynok 1.6 — Hacrpoiiku curnany F_ PATTERN

1.1.1.11 BubGepits curuan reset. Jlns wporo Bubepith THI cTUMysiTopa Value. B
nouti Force Value Bubepits 3Hauenns '1'. IlinTBepAuTh 3MiHH KHOTIKOIO Ap-

ply.

Signals | Hotkeys | Predefined |
Signals Type: Forces a constant value

Force value:

I Display paths.

o | Overide v

Close.

Pucynok 1.7 — Hacrpoiika curnany RESET

1.1.1.12 donaiite y BikHO Stimulators ocranuiii BXigauii curnain — start. Ockinbku
HOro 3HAYCHHS HE 3MIHIOBATUMETHCS INPOTATOM MOJIETIOBAHHS, BHOEPITH
JUsl HBOTO THI ctuMyssTopa — Value. B momi Force Value BuGepits 3Ha-
genns '1'. [lixrBepauts 3Minn Kinaranasm Ha kaomi Apply (puc.1.8). Xoua
BCi cTUMyJIsiTopy Oyid 3a1aHi, BikHo Stimulators samumire BigkpuTuM.



Signals | Hotkeys | Precefined |

s e Forces 2 constant vaue

Clock  Force vaue:

fo

™ Display paths.

Overde ¥

Close.

Pucynok 1.8 — Hactpoiika curnamy START
1.1.2 BukoHaHHS MO/IeJIIOBAHHS

1.1.2.1 Jdns BuxoHaunus mozaemroBants B CAIIP Active-HDL BHKOpHCTOBYIOTHCS
N'ATh KHOIOK, PO3TAIIOBAaHHX Ha MaHelNi iHCTPYMEHTIiB. 3BEpHITH yBary Ha

KOMOIHOBaHHUH CIUCOK MOPS 3 KHOIIKOO El Run for. HeoGxiaHo 3MiHUTH
3a/1aHui 3a yMOBYaHHAM Kpok MozentoBaHHs 100 NS Ha HOBE 3HAYEHHS —

10000 ns (10 us). s nporo KIAHHITH HA KOMOIHOBAHOMY CITHCKY 1 HAIpYy-
KyiTe HOBe 3Ha4YeHHs (puc. 1.9).

> 10000n @ 4 I

.ﬂa NOMOYHOZ0 4aC

ﬂycx | Hoﬁeﬁ.ﬂﬁalmﬂ 4
Kpox Bneped I(pox wazad
flepezanyck

Kpox modenwBanus

Pucynok 1.9 — Knornku ynpaBiiHHS MOZIEIOBAaHHSAM

1.1.2.2 KiaiHyBIIN KHOIKY El Run for (it Biamosigae "rapsua" knasimra <F5>)
BUKOHaiiTe MOJIEIFOBAaHHS IIPH 331aHUX HACTPOIMKAX BXiJHUX CHTHAJIB IPO-
TsiroM nepmux 10 MikpocekyHn. Pesynprath mMozemoBaHHS OyayTh Bifo-

Opaxeni y Bikai Waveform Editor (puc.1.10). fxmo curnan reset = '1', va-
CTOTOMIp HE MOBHHEH TPAIFOBATH.



Name [value |EH| 3 IR TR EEE. ';nuq_'_l
& F_INPUT 1] Cla... -
o FRATTERN 0 £ [ e e |
o RESET 1 =1
o START 1 =1
©-0 LED_A an (w0
ERJTHN} w0 (@
= 1EDC 0 (@
= LED D w0 @
i e Jvlutvl»l_l

{Ecnt b Eland2vhd, & cnt be., Slhex2led . & freq to. ¥ confrol_, Awavefor. 2. list2 &

Pucynox 1.10 — MogenmroBanas. YacToToMip BigKIFOUEHHIT

1.1.2.3 3miniTs 3HaueHHS curHaTy reset 3 '1' ua '0'. s mporo y Bikai Stimulators
BUOEpiTH curHan reset i 8 mosi Force Value BuGepits 3nauenns '1'. Sk i pa-
Hillle, MATBEPIUTH 3MiHY HACTPOMOK KiamaHHsM Ha kuomii Apply i 3a-
Kpuitre BikHo Stimulators, knamaysum sa Close.

1.1.2.4 KnanHiTth Kijbka pa3iB KHOMKO Run for, moku He 3'SBISATHCS MIiCTHAIIIS-
tupiuni 3Havenus 40, 79, 40, 40 nanporu Buxoxis led_a, led_b, led _c, led d
BignoBifgHo (puc.1.11). L{s xomOinamist Biamosinae uuciam 0,1,0,0, mo Bi-
JOOpaKaroThCsl Ha 7-CETMEHTHOMY DiJKOKpHCTalliYHOMY iHauKaropi. Yac-
tota f_input, mo Bumipserses, B 100 pasip Oinbine 3pa3KoBOi H4acTOTH

f_pattern.
Name Walue
o FINFUT 0
& F_FATTERN 0 e ) e ]
o RESET 1 =0
o START 1 =1
® LEDA a
® LED_B 40 ul
=0 LED_C 0 R
= LEDD 0

\Ecm db.. =l and2hd = cnt_be. Elhex2led.... & freg to.., ¥ control... , alwavaf:

Pucynok 1.11 — MogentoBauns. YacToTOMIp BKIIOYEHHI

1.1.2.5 IlepemxHiThes y BikHO List. B HboMy BimoOpakaroThcsi pe3ylbTaTd MOJe-
JIFOBAHHS B CHMBOJIBHOMY BUTIsI (puc.1.12).
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w A 0!
Time | 0eta|_ = FpuT | = F_patTERn] = Reser [= stan] = Leo_a] = Len 6] = Leo_c = Leo o <]
49955 me. L] 1 1 1 79 40 an
49360 ms. o
49965 me. [
49570 ms. o
am 0
8980 D
0
0
0
[

1
] 0 1 an 79 40 an
1 1 1 an 79 40 a0
o 0 1 an ] 40 a0
1 1 1 40 19 40 40
] 0 1 an 19 40 40
1 1 1
] 0 1
1 1 1
0 0 1

49905 ms a 78 40 0
49590 ms ] 79 i w0
49395 ms 4 79 40 40
50,000 ms a0 79 40 a0

P 1+l |»F|
¥ design flow = hex2ledwhd D fieq top bde | drc report fil; Awaveform e %, list2 £

Pucynok 1.12 — MonentoBannst. Bikuo List
1.1.3 CTBOpeHHs BUIPOOYBAJIBHOIO CTEHIY

PesynbraTn MozenFOBaHHS MOXKYTE OyTH 30epexeHuit B "pizHoMy" ¢popmari
yacoBux miarpam CATIP Active-HDL — daiini, mo mae posmmpenns .awf. [Tns
poro tpeba Bubpatn komanay File — Save romoBHoro menro. Takoxk € MOXKITH-
BICTb €KCIIOPTYBATH Pe3ysbTaTH MojentoBanHs y ¢aitn VHDL-npoyecy, sxuii Mmae
posuupenns .Vhs. Takuit Gaiin MOKHA BUKOPHCTOBYBATH ISl CTBOPCHHSI 8Unpo6y-
sanvrozo cmendy (test bench).

Bunpob6ysanvnuii cmeno VHDL (test bench) — ne nmporpama mosoro VHDL, B
AKIH OMUCaHI mecmosi nociioogHocmi — iH(OpPMAIIis, 0 HeoOXiTHA I MOJEIIO-
BaHHA LIC. Y VHDL € psin ¢yHKIii 1 MOBHUX KOHCTPYKIIiH, pO3pOOJICHUX CIellia-
JBHO JJIsl CTBOPEHHSI TECTOBUX HOCIiIOBHOCTEH. JlaHi MO/ICIIOBaHHS MOXKHA YHMTa-
TH 3 TEKCTOBOTO (aidiry, OpaTh 3 OKpeMHX MPOLECIB, M0 KePYIOTh BXiTHUMH MOP-
TaM# OA(PPOBOI CHCTEMHU Ta iH.

TunoBuil crnoci® cTBOpeHHs1 BUNPOOYBANBHOTO CTEHAY — JOJATH 1O NPOCKTY
HC nonatkoBwuii ¢aiin moBoro VHDL, sikuit cnpuiimMae panim crBopenunit VHDL-
npoekt sk kommonenT UUT (Unit Under Test) i mpusxaunTy neBHi 3HAYESHHS BXi-
JTHAM TIOPTaM LbOT'O MOJIYJISL.

BunpoOyBanbHuii cTeH]1 MOXKe 3a0e3MedyBaTi BXOJH MOICIIOBAHHS, a TAKOK
MepeBipsITA BUXOIU MpoekTy. Ll MeTomooris 3a0e3neuye sKHARIOBHINIY MepeBi-
PKY TPOEKTY 3 MiHIMaJbHOI B3aEMOJIIEI0 3 KOPHCTYBAUEM.

1.1.3.1 3po0iTh akTHBHUM BiKHO 4YacoBoi jgiarpamu i BuOepith komanay File —
Export — Waveforms rososaoro mMeHto. ¥ BikHi Save AS HaapyKyiTe im's
(aiimy — vectors i 30epexith ¢aiin, knanHysmum Save (puc.l.13). 3akpuiite
BIKHO YacOBOI JliarpamH.
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e e T e

File name:  [vectors ave

Save 2 tpe: [TDEE YD)

Pucynok 1.13 — Excriopr ¢aitry yacoBoi Jiarpamu

PesynbraTn MopmemoBaHHS, sSKi OyinH EKCHOPTOBaHI 3 YacoOBOi Aiarpamu,
MOXXHa BHKOPHCTOBYBATH SIK TE€CTOBI MOCHIJOBHOCTI BUIPOOYBaIbHOTO CTEHAY. B
CAIIP Active-HDL BunpoOyBanpHHI CTEH]] T€HEPY€ETHCSI aBTOMATUIHO, 33 JOMO-
MOTOO BiJIIOBITHOTO MaicCTpa.

1.1.3.2 ¥ Bikui Design Browser poskpiiite Bmict daiiny freq_top.bde, mio6 moxua
6yno Bubparu mapy entity/architecture Bepxuboro piBHs npoekty. Bubepith
napy freg_top (freg_top) i knarHiTh npaBor0 KHOMKOK Mullli. B KOHTEKCT-
HOMY MeHI0, IO 3'iBHIOCS, BUOepiTh KomaHmy Generate Testbench
(puc.1.14,a).

1.1.3.3 3'sButhes BikHO Maiictpa Testbench Generation Wizard (puc.1.14,6). B
JaHOMy BHIIQAKy THI BHIPOOYBaJbHOTO CTEHIy mHoBuHEH Oyt Single
Process (okpemuii npomnec). Knamaysmm Next, mepeiiaiTe B HaCTyITHE BIKHO

MaucTpa.
a2 - 5 i Selecthe cesgn Lkt wtich ot went o gererel o
7 L% eat bench. The wizerd wil geriesale appropiiale souce
e top (e topl | ; oS e mome i o o KRR
Unsored
[ Warkspace ulorials”: 1 dosionfs)
S tutorial_VHDL Enity
[ Adationin [ ol
% 8 Jont_dbvhd
i‘ gjaﬂd}vﬁd Archilecise:
;"p.'cwd,,bmbdu req_top =
i
& @ hesded vhd
8 J heq_top.bde Euifm T
£ 8 Iren_top vhd Sayevsipesst
ik € WAYES Baed
1% conshol o (B ViEN Sauee
A naosis v S Setss TepLevel
‘B Fies jF  AddNewAchicchio.
7%:‘55;& e ZHs Heat> Cancel Help
Py
a) a)

a — 3amyck maiictpa Testbench Generation Wizard; 6 — BuGip Tumy BUnpoOyBaisHOTO CTCHIY
Pucynok 1.14 — CTBOpeHHs BUIPOOYBaIBHOTO CTEHILY

1.1.3.4 Ha nactynHOMy Kpolli Tpeba 3aJaTu CHUTHaJM TECTOBUX ITOCIIJIOBHOCTEH
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BUTIPOOYBaNBEHOTO CTeHAY. OCKINBKH TECTOBA MOCIHIIOBHICTH AJIS 9aCTOTO-
mipa Gepetbest 3 VHS-daiiny, To Brmowite ommiro Test vectors from file
(puc.15,a) i kanHITH Ha KHOMIII Browse.

1.1.3.5 3'sButhCs cranmapTHe mianorose BikHo Open (puc.1.15,6). B momi Files
type: BubGepith Gopmar Qaiiny, mo Bigkpusaethbest, — Stimulus files (*.vhs).
3HaiiniTh paHinie cTBopeHuit haiin vectors.vhs i kiranuiTe Ha KHOmIi Open.

et vociees o Fia
| Selact i check: bau 1 you want o use pevioutly
| e e
Lok i =k '] EI Q‘] @J
L oows |
LT pon:
¥
Filepame:  [veclwsVHS. Open ]
Filozoflype: | timabus e [".vha) e Cencel
<Gack o> cocel | e |
a) g)

a — BUOIp CHTHAJIIB TECTOBOI MOCIiIOBHOCTI; 6 — Bubip VHS-daitry
Pucynok 1.15 — Bikno Testbench Generation Wizard

1.1.3.6 CAIIP Active-HDL aBromMaTi4HO mIyKaTHMe CHTHAIIM Y BKa3aHOMY (aiini i
noxacth ix B crmcok Signals found in file: sikaa Testbench Generation
Wizard. ¥V pasi HeBmaui Oyae BUAAHO MOBIJOMIIEHHS MPO MOMHIKH. J{yist
MPOJOBKEHHS po0oTH KiarHiTh Next.

Test Bench Generator Wizard [x]

Defie fe<t vectors

¥ Test vectors from fie.
Select this check box i you wark o use previcusly
created test vectors saved n 2 wavelom fi

&
| Gelect atest veclorie:

b ) C:5My Designs tutorels utoria VHDLAerc\eeetors VH

Signal found n fle: UUT pests:

<Back | New> | Concel | Hep |

Pucynoxk 1.16 — Bikuo Testbench Generation Wizard. Curnamnu TecTOBOI MOCTi JOBHOCTI

1.1.3.7 B HactynHOMY BiKHI MaiicTpa MOXHa 3amatd imeHa entity, architecture i
VHDL-¢aiury BunpoOyBansHOTO cTeHIy. TyT e 3a1aeThes iM's AUPEKTOPii
BUIIPOOYBAIFHOTO CTEHAY. 3aJIMIITEe HACTPOHKH, 10 BUKOPUCTOBYIOTHCS 3a
YMOBYaHHSAM i, KnanHyBInu Next, mepeiaiTe 10 HaACTYITHOTO BiKHA.
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Test Bench Generator Wizard [x]

: Enten the tes! bench speciication

ype the narie of the test bench ety

1 Typa the name of the tes bench archiscture

& Type the nams ofthe test bench scurcs fie:

re_top_T8 vhd

127, Type the name of the folder for test bench fles-
[fetboncn

cBack [ Ne> | concel | Hep |

Pucynoxk 1.17 — Bikno Testbench Generation Wizard. 3aBasHst iMeH KOMIIOHEHTIB BUIIPOOYBAIBLHOTO
CTEHIy

1.1.3.8 B HacTynmHOMY BiKHI MOXHa BKa3aTu (hailyl KoHQIryparlii s 9acoBOro Mo-
nemoBanHs. OCKIUIBKH HALIOKO 33Ja4elo € He YacoBe, a PyHKI[IOHAIBHE MO-
JIEIIIOBaHHs, TO HacTpoiiky Generate 3ammmre HeBuOpaHoto (puc.1.18,a). B
kiHni pobotu 3 maiictpom Testbench Generation Wizard xnansite Ha
kHommi Finish. V Bikai Design Browser (puc.1.18,0) 3'IBUThCS HOBa AUPEK-
topist Testbench, uio mictuts nBa daiinu:

- freq_top_TB.vhd — ¢aiin BunpoOyBaisHOT0 CTEH/Y;

- freq_top_TB_runtest.do — komangHuii (aiin i 3aMycKy BHUIPOOYBaIBHOTO

CTCHY.
Test Bench Genorator Wizard [x]
T frea_top (ea_lop) ;
The wizatel 3£ 1eack to ganarals tesl bench ks, Ut = —l
i m— - St —
E The folloing fes willbe perioted! r@ :::;[I;::;:c;n't:loualsJ design(s)
et banch flefs]: e E_ﬂ\ T
Narc\TestBenchioq_top_TB.vhd £ @ ool 4bvivd
B @&/ and2vhd
B30 Jend_bed bde
b % Fis vith S N B2 (8] FanZisd) vhd
25 = rd D Jfreq_top.bde
Asc\TestBench\req_top_TB_fm cigvhd 2
= ﬂELJﬁeq_'!uDth
= - Ireq_lop lfeq_top)
fic) 2%/ conshral, ast
sc\TesiBenchfien_top_TB_ uniest do e Teslberoh|
-4l 7 freq_top_TB.vhd
fteq_top_TB_tuntestdo
o Eff twtorial VHDL library
Cancel Hep |
=) Files {?Sliu:iu!e 2y Resou.. ||
al o)

Pucynok 1.18 — Bixno Testbench Generation Wizard. 3aBepuents poGoTi

1.1.3.9 Bubepits ¢aiin freq_top_TB_runtest.do i knarHite NpaBor KHOIMKOK MH-
mri. B koHTekcTHOMY MeHI0 BHOepiTh komaHny Execute. Byxe zamymennit
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mpoIiec TpaHCIIALil i MonemoBanHs (puc.1.19,a). [Tix yac MoxenroBaHHS Oy-
Jie aBTOMaTUYHO CTBOPEHO HOBE BIKHO YacCOBHX Jiarpam. Pe3ymbTati Mome-

JIIOBaHHS TOBUHHI CITIBIIACTH 3 Pe3yJbTaTaMH, sIKi OyTu OTpHMaHi paHimie
(puc.1.19,6).

el |Vahe [SIL|l_ @ + ® « 8@ « B i 8 i B o W o & Wi 4
o F_INFUT

A F_PATTERN
mr REEET

0

0

0

)

w

i T
© D EEEEE
40

i

| e top ke
| L@ extop rag_tesl
1 oot

EEHT Tesillanch
|-§I|'H.-na_lnP_YB\h!

@

Sl o 020
Aenave

m&wlwm

ol irce

5 Corele Al Pl

g) B2y ooy e

e o | a)

B Creste HewFoler

a — 3aIyCK KOMaHIHOrO (aiiny; 6 — pe3yabTatT MOACTIOBaHHS
Pucynok 1.19 — 3anyck BunpoOyBaibsHOTO CTEHY

B CAIIP Active-HDL € gekiipka KOPHCHUX IHCTPYMEHTIB, MPU3HAYCHHUX

st eexTrBHOTO BimaromkeHHs VHDL-mpoekTy i npencTraBieHHs pe3ybTaTiB
MOJIEIIIOBAHHSL.

1.1.4 Binnaromkennss VHDL-nporpamu
Bimarommkenns nporpamu Mooto VHDL nokpokoBa. MoskHa BCTaHOBIIIO-
BaTU Kowmpoavui mouku (breakpoints), siki BiAMOBiAalOTh IHCTPYKINiIM MOBH abo

CHTHaJIaM. YTIPaBJISATH HPOLIECOM BiJJIaroJKEHHs (TpacyBaHHS) MOXKHA 32 JIOIIOMO-
TOF0 KHOTIOK T race, po3TalioBaHUX Ha MaHeN i iHCTpyMeHTIB (puc.1.20).

s | IZE GE

L TRACE OUT  (F10)

TRACE OVER (F8)

TRALE IN (F7)

Pucynok 1.20 — KHonku ynpapiiHHS MOKPOKOBOIO BIITaroJKEHHAM
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1.1.4.1 Iepen crapToMm ceaHCy Bifjaro[keHHS Tpeba Imepe3amyCTHTH MOJISTIOBaH-

Hi. [{ns mporo BHOEPITH KOMaHT
BHOI'O MEHIO.

y Simulation — Restart Simulation rosmo-

1.1.4.2 BcraHOBUMO KOHTPOJIBHY TOUKY B onrci BCD-miunsbauka. Y Bikai Design

Browser 3uaiinite ¢aiin cnt_4b

.vhd i nBiui knanHiTE Ha ¥oro iMeHi. Ko

(haiinr Bke BIIKPHUTHH, MOXKHA KJIAIIHYTH HA BiINOBITHIN BKIAAII peIaKkTopa
HDL. B nporpawmi 3HaiiiTh pSa0K, 0 ONKUCY€ BKIIOYEHHS JIYUIbHUKA!

if ENABLE '1'" then

BceraHOBITE Kypcop MUII B IIbOMY PSAKY i KJIAITHITE MPaBOIO KHOIKOKO MU-

mi. B KOHTEKCTHOMY MEHIO
(puc.1.21).

[Ticnst ycTaHOBKM KOHTPOJIBHOT

HDL, maBpoTu BUOpaHOTO psIKa, OyA

BuOepiTh KoManmy Toggle Breakpoint

TOYKM B JIBIH YacTHHI BIKHAa peaakTopa

€ TIOMiIIeHa MKTorpama . ITepemukaTn-

sl MIXK KOHTPOJIbHUMH TOYKaMU MO>KHa 3a JOIMOMOToro Kiagimn <F9> i 3a mormomo-
roto komanay Disable Breakpoint koHTEKCTHOTO MEHTO.

% @] o [ ]

Zlar|e|snanl

-- <<enter vour stat
process (CLK, RESE
begin

if RESET = '1'

Qint <= f{o
elsif CLE='1

if ENAELE

(5l =7

(Ctrl £

> lrds
| Hedo

ChilsK
Ciik+ShiftsK

=T Comment
E Uncomment

Block
Document structure

ements herex» j
T)
then
thers => '0');
and CLK'event then
then
9 then
<= (others => '0'

<= Qint + 1;

%
0'; end cnt_4b.jg

3
13

(=l freq... » Ewav.., |

T i

Pucynok 1.21 — YcTaHOBKa KOHTPOJIBHOI TOUKU

1.1.4.3 Jlnst cocTepekeHHS 3a 3MiHAM

Y 3Ha4eHbh BUOpAHUX CHUTHAIIIB BHKOPHUCTO-

BiCTBCS[ BikHo Watch. Bimkpuitte Bikno Watch, kmamuyBmm Ha KHOTII

View Watch Window na maneni iHCTpyMeHTIB. 3'SBUTBCS TIOPOXKHE Bi-

kno Watch (puc.1.22).
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Type

Value |

;“% |Name

ick here to ...

Pucynox 1.22 — Bikno Watch

1.1.4.4 Tonamo y BikaHo Watch curman Qint scix BCD-niumnpaukis. Curnan Qint
BU3HaueHui y ¢aiimi cnt_bcd.vhd. Poskpiiite Bmict momyss freq_top_tb y

BKJIami Structure sikua Design Browser (puc.1.23,a).

1.1.4.5 Bubepits moayns Ul: cnt_4b. CurHamu, mo BigHOCATHCS 10 mboro BCD-

JTYUIBHAKA, 3'SIBIATHCSA B HIDKHIN yacTuHi BikHa. Cepen Hux € curnan Qint,
SKuii moBUHEH OyTh mepemimenuii y BikHo Watch. Ilepemictite y BikHO
Watch curnan Qint, mo BigHocutscst g0 moayais Ul: cnt_4b, U2: cnt_4b,
U3: cnt_4b i U4: cnt_4b. Tenep MoxHa CrOCTepiratd 3a 3HaAYEHHSIMHU BCiX
curHaiiB QiNt 4oTHUPHOX ABIHKOBO-AECATKOBUX JIIYHIBHHUKIB, 32 JIOTIOMOTOIO
SKHX BiOOpaXkaeThCs pe3ynpTat podboT gactoromipa (puc.1.23,0).

[DesianBrovser
Fﬁ-fleq_lgp_lb [tb_architecture) _:]

=-1F freq_top_tb (tb_architecture) =
&Lk UUIT : freq_top (freq_top)
-2k U1 - control [conlral_arch]
L_'—ﬂ'- U2: ent_bed [ent_bed)
-0l et 4b lent 4B)
5}-ﬂ U2: ent_db (ent_4b)
B4k U3: ent_4b [ont_4b)
ek U4 : ont_db fent_db)
B4k US: and2 (and2)
-4 UG : and2 (and2)
@k U7 and2 (and2)
w3 U3: hewZled (hex2led)
s-k Ud - hew2led (hex2led)
oLk US - hexZled (hexZled)
-4k U6 : he2led (hex2led) =
¥

|;Value

u

u

u

u

u
E . [
4 | ¥

[£]_Files ;3¥Structure/Resou...

] Neme =

 Type
i B & YUT/UZ/UL/...
:ET B & gursuzsUzs,. .
B W guT/U2/U3/. ..
& o yur/Uz/ULs,. .

sed_logie_wees. ..
std_logic_wact...

std_logic_vect...

al

g ga4a

Fra e

sud_logic_wacs...

a)

a — BubOip curnany Qin y Bikui Design Browser; 6 — curaanu Qin BCD-nmiumnpaukiB y Bikai Watch
Pucynok 1.23 — JlonaBanHs curuaiis y Bikao Watch
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1.1.4.6 Cnouarky Bci curHamu Maroth 3HadenHs U (unknown — meimomo). Ilpu
MOJICNTIOBaHHI iM OyxyTh mpu3HadeHi HOBi 3HadeHHA. L[[0o6 cmocrepiratn
3MiHy CTaHiB CHTHaJiB B TMIPOIeCi MOJEIIOBaHHS BiIKPHHATE BIKHO
Processes. Jlnst 1iporo BubepiTh KoMauay View — Processes B rooBHOMY
MeHro. 3'IBUTHCSA BikHO Processes (puc.1.24).

1 | Label | Hiearchyp | Status -
. | |

o |reTTMULYS ! Ready

o |gregt_nachine UUT/UL Paady

Hlrine_ 22 UUTUZ /UL Ready
1ine__a7 UUTUZ /UL Ready
(Fl1ine 49 UUT/UZ /UL Ready
llin=_ 32 UUT M2 /U2 Ready
line_ 47 UUT/UZ/UZ Resdy |

Pucynok 1.24 — Bixuo Processes

1.1.4.7 3amycTiTh MOJETIOBAaHHS, KJIAITHYBIIM KUTbKa pa3iB KHOIKOIO IEI Run
For. Ockinekn B onuci BCD-niunnpHuKa Oysia BCTaHOBJIEHAa KOHTPOJIbHA
TOYKA, MOJICIIOBAaHHS OyJie 3yIMHMHEHO ITiCIIsl TOCSTHEHHS! KOHTPOJIBHOI TO4-
ku. Y BikHi penakropa HDE noTouHuii psgok TeKCTy mporpamu HincBidy-
€TbCS KOBTUM KONBHOPOM. [IJIsi BUKOHAHHS TpacyBaHHS (IIOKPOKOBOTO Bil-

JIArOJKEHHs) Tpeba KOPHCTYBATUCS KHOIMKOIO Trace in maneni iH-
cTpyMeHTiB. [Ipn KO)KHOMY KJIallaHHI Ha Il KHOMII BUKOHYETHCS HACTYII-
HUI psIOK TeKeTy mporpamu. OCKibKy KHOIMI Trace in Biamosigae "raps-
ya" knapima <F7> kiaBiaTypw, TO MOXKHa KOPHCTYBaTHCS Heto. Pe3ymprar
Oyze Toii xe (puc.1.25).

EEEE SRR e
o :'
26 signal Qint: STD_LOGIC VECTOR(® downto 0);  —
30 begin
31 —— <<enter your statement

process (CLE, RESET)

begin

if RESET = '1' then
Qint <= {others => '0'):

16 elsif CLE='1' and CLE'event then
ERREL] if ENABLE = '1' then
] if Gint = O then
39 Qint <= (others => '0'):
40 else
41 ] Qint <= Qint + 1;
12 end 1f:
43 end 1f;
44 end if: z
45 end process; k3
16 @

7 0 <= Oint; 52
“ »
VIO S L NG T BN S B

PucyHok 1.25 — ITokpoKOBe BiJIarO/PKEHHS



1.1.4.8 KopucTytouuch KHOTIKOIO El Run For, moxxHa 3amyckaT MOJICITIOBaHHS i
CIIOCTEPIraTH K MiHSIOTHCS 3Ha4YeHHs curHaniB Qint y sikui Watch. V Bik-
Hi Watch oxpimM MOTOYHHX 3HAYEHb CUTHATIB, BiIOOPAKarOThCSA TAKOK iX
MOTIEPEIHI 3HAYEHHS 1 Yac OCTaHHBOI momii. [/odi€ro HA3UBAETHCSA 3MiHA
3HA4YeHHs CHUTHaIy. Y BiKHI Processes MokHa crocTepiraTv 3MiHY CTaHiB
DCD-niunnsauka. [Ipomecu MOXyTh MaTH 1Ba crann — Wait (ouikyBanHs)
abo Ready (roTosmit).
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S [Label [Histarchy e, [Status |
[ Name: | Tope [Valie [LasiValue [Last Evert Time. o |Line_32 UUT/U2/Ul Teady
Cliak eo oL r}ﬁ line_ 32 UUT/UZ/U4 Ready
Bl ™ QUT/UZAUL/Qine  2md logi... 2 L 3615002 Vf“i line 32 UUT/UZ/U3 Ready
{ ¥ oUTAUZAUZ/Gine  std_legi... 1 O 35950n% Hiiime retesain
B W QUT/UZ/UI/0int  25d_logi... O u op= Lf =
! =
B O wur/vzru/gine std_tegi... 0 U op= =
=
|ET! HC |
a) 3}

1.1.4.9 [Ina cioctepe:keHHA 3a 3MiHAMU 3HAYCHb CHUTHAJIIB MOXKHA KOPHCTYBATHCS
BikHoM Design Browser. Bubepits Bkiaaky Structure i snaitnite HeoOXin-
HUH KOMITOHEHT IpoekTy. Hampukian, mob criocTepiraTi CHUrHaiIM MepeT-
BoptoBaya HEX komy Ha kox LED-immgmkaropa, TpebGa pO3KpHTH ICpPEBO
freq_top_tb i Bubparu moayns U4: hex2led. 3uu3y BikHa MOKa3ylOThCs CH-

a — Bikno Watch; 6 — BikHo Processes
Pucynok 1.26 — 3mMiHa 3HaUeHb CUTHAIIIB

rHanu neperBoproBaua hex2led 3 iX moTOYHUMH 3HAYEHHAMH.

PEME
”?nr.ammp,m (tb_architecture] =l

=+-{F freq_top_tb [tb_architecture] 1=
R UUT : freq_top (freq_tap)

E-4F U1 control (contiol_arch) |

Lk U2: ent_bed (ert_bed)

+4F U3 hes2led (hex2led)

[ d [y )

E-4F U5 : hexled (hexZled)
-1k U6 - hex2led (hew2led) =

MName |Valua

[+ = HEX 0

= LED 40

4 | =i

(2] Files ;%¥Structure/_jResou...

Pucynok 1.27 — Crioctepexxenns curnaiis y Bikai Design Browser
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1.1.4.10 Ioroune 3HaYeHHs CHTHAIy MOXKHa crioctepiratu B pegakropi HDL, sk-
10 TOMICTHTH Kypcop Ha IMEHi CHUTHaIy B TeKCTi mporpamu. Hampuxman,
106 MoOaYNTH TOTOYHE 3HAUEHHsS curHamy Qint, mepemicTiTe Kypcop Ha
iM'st curaany Qint sk mokasano Ha puc.1.28.

=ianal Qimt: STB_LOBICVECTOR|: dowato 0)7 |

Begin
1 process (CLE, RESET]

1f RESET = then

! Qint <= (othera => '0'):z
elsif CLE='1' and CLK'event then

‘ if ENABLE = then

7 & if Qint = 3 then

Global e "ULIT U270 /0irt" of type "std_logic_veclor3 dovntn O
e La|0 e

d Qint <= Qimt + 1
a1 end if;

sz end if;

43 end 12;

a4 end process;

Q <= Qint;

FULL <= when (Qint = 9) else

end CNT_4b:

o=

|« |
2 hesdled vhd ;® top_rqm.bile - 2] fop_frqm shd (2] crt_ah vha

Pucynok 1.28 — CriocteperxeHHs curaaiis B pegakropi HDE
1.1.5 Bisyanizanis 3Minu 3Ha4eHb curHajis B peaakropi BDE

OkpiM IHCTPYMEHTIB BBEIEHHs 1 pelaryBaHHs JIOTIYHHUX CXEM peIaKTop
BDE moxe B iHTepaKTHBHOMY PEKHMi BioOpakaTH IMOTOYHI 3HAYEHHS CHUTHAIIB
[T 9ac Bi/UIaroUKEHHS 1 MOJAEIFOBAHHS.

1.1.5.1 Crouatky Tpeba BUIAIUTH PaHillle BCTAHOBICHY KOHTPOJIBHY TOUKY B OITH-
ci BCD-niunnbuuka. Bigkpuiite daiin cnt_4b.vhd B penaxropi HDE i 3naii-

JITh PSJOK 3 KOHTPOJIPHOIO TOYKOH (BOHA IOMIYE€HA MiKTOTPaMOI0 )
IMomicTiTh Kypcop B HBOMY PSIKY i HATHCHITH KiaBimy <F9> xmaBiaTypu.
KoHTponbHa Touka Oy/ie BUianeHa 3 psaKa.

1.1.5.2 Binkpuiite daitn freq_top.bde B pemaxkropi BDE. Lle moxHa 3pobutn, Kia-
uHyBIM Ha BKimammi freq_top.bde (sxmo ¢aiin Bxe Bigkputwii) abo aBiui
KITAIHYBIIK Ha iMeHi ¢ainy y Bikai Design Browser. Tlicis mporo nepesa-
MyCTiTh MOJEIIOBaHHs, BUOpasmm komanay Simulation — Restart Simu-
lation ronosHoro Mmento. JloriuHa cxema 4acToTOMipa y BiKHI peiakropa
BDE maTtume Burisinm, moka3zanuit Ha puc.l.29. [ToyaTkoBi 3HAYeHHS BCiX
curnaiuis — U.



> led_b(f 0)
N bed_atzo)

ate bed_ba o) Mg ted_c(6:0)
leot bed_cgzn N

bed_aa0) )

e kaso

nexZed

|2 crt_db.__i (el andZahd | cni_bed... Ehex2ied. ., fieq_lop. /¥ conlral..., (= freq_top.., & wavefar...

Pucynoxk 1.29 — Bisyaizauis curaanis. [To4aTok MOAeTIOBaHHSI

1.1.5.3 JIBiui KJIAIHITh Ha KHOIIII @ Run For i cioctepiraiite sk 3MiHIOIOTBCS
3HAYCHHS BCiX CHTHAJIB Ha JIOTigHiM cxemi dactotomipa (puc.1.30). s
TIepeMUKaHHA BiToOpaXeHHs 3Ha4eHb B pegakTopi BDE moxxHa BUKOpHCTO-
ByBaTH komanay Probes — Probes Visible menro Diagram.

bk bed_a3m) N

o bod_b30) W N Eied
Presat bod_sc20) W us

- S

a0

= o e bt e 2oy % con e o

Pucynok 1.30 — Bisyaunizarist 3MiHH 3HaYeHb CUTHAIB
1.1.6 BinsiaroaskeHHs1 KiHIleBUX aBTOMATIB

B CAIIP Active-HDL moHa B iHTEpaKTMBHOMY PEXHMMi BUKOHYBATH Bijl-
JIaro/DKeHHS KiHIeBUX aBToMaTiB. B penakropi FSM BinoOpaxaeTbcs 3MiHa CTaHIB
aBTOMATa I1i/1 4ac MOJICITIOBAHHSI.

1.1.6.1 Bigkpuiite ¢aitn control.asf 8 penakropi FSM. Lle moxHa 3po6uTH, Kial-
HyBIIM Ha BKaaai control.asf (skuro daiin Bxe Binkpuruii) abo aBiui kiair-
HyBIIM Ha iMeHi ¢ainy y Bikai Design Browser. Ilicnst nporo nepesamyc-
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TiTh MOJICTFOBAHHs, BUOpasm KoManmay Simulation — Restart Simulation
rojoBHOTO MeHI0. I'pad mepexoniB aBromara y BikHI pemakTopa FSM ma-
TUME BWIIIAJ, IMOKa3aHwWii Ha puc.l.31. BepmmnHa rpada (craH), BuaiIcHA
JKOBTUM KOJBOPOM, € HOUAMKOBUM CMAHOM — CTQHOM, B SIKOMY aBTOMAaT
3HaXOAWTHCS Ha IOYaTKy POOOTH.

stat=1" star=

=0
gate<=1"
end_reset<=10"
end_cycl

4y s | of
(et Fand. et S hex o freg. ) ¥ cont. /S fisg.. Bwar..

="

Pucynoxk 1.31 — Bimgnaromkensst KinieBoro aBromara. [lo4atok po6otu

1.1.6.2 Binkpuiire BikHo Watch, kmanHyBmu Ha KHOMII IEI View Watch
Window, po3sramioBanoi Ha maHeni iHCTpyMeHTIB. Te jk came MOXHa 3po0u-
TH, K110 BUOparu komanay View — Watch ronosroro meHto.

1.1.6.3 Ha Bxuamui Structure sikuna Design Browser poskpuiiTe KOMIIOHEHT Tpoe-
kry freq_top_tb (puc.1.32,a). Bubepits curnamu Sreg0, gate, end_reset i
nepeTsrHiTh iX y BikHo Watch (puc. 1.32,6). ITouaTtkoBi 3HaYEHHST CUTHAIIB
gate i end_reset — U (unknown — ueBizomo). ITouaTkoBuii cTan aBTOMara —
end_cycle. TloyaTtkoBUil CTaH KiHIIEBOTO aBTOMAara MOXHA 3MiHUTH. J[is
pOro Tpeba BUKOPHCTOBYBaTH KoMaHay View — Sort Objects mento pe-
nakropa FSM.

1.1.6.4 Jlns mouaTkoBOiI iHimiamizamii i CKMJaHHS KiHIIEBOIO aBTOMATa KIIAIHITh Ha

KHOIIII ‘ Trace over Transition, po3rarioBaHoi Ha aHesi iHCTPYMEHTIB.
IoBuHeH BinOyTHCs mepexin aBromara B ctaH idle. Ha rpadi nmepexony cran
idle Gyme Buminenwuii skoBTHM KobOpoM. Y Bikai Watch 3HadeHHs curnamy
Sreg0 3minuThes 3 end_cycle na idle. 3minu curnanis y Bikui Watch sui-
JSIFOTHCSI YEPBOHUM 3HaKOM BUTYKY (puc.1.33).
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TR

® gUT /T /gne std logic U T (T8

SWateh

=-1F freq_top_tb (tb_architecture] Z f

Lk UUT : freq_top [ireq_top] I hei
- Ui eaniol (Eonial areh] ;

L5 Sieg0_machine

-0k U2: enl_bed ont_bed)

A U3 : hexZled hexZled)

Lk U4 : herZled (healied)

Ak U5 : hexZled [heaZled)

-1k UB: hexZled (hexied)

=D CHECK_LED_A

—I> CHECK LED B

B CHECK_LED_C

LB CHECK_LED D

I~ BEM_PATTERN

® GUI/Ul/end_resec  std legie U cl otz

1] g}

Meme alis
= FPATIERN U
 TRESET U
& START u |
< END_RESET U | a
= GATE u
e e

a — Bubip KiHuesoro aBromara y Bikui Design Browser; 6u — Bikno Watch
Pucynok 1.32 — JlomaBanus curnaiis y Bikao Watch

! o Name | Type Valus |Last Value Last Event Time

|=

1 ! ¥ grrmissreqn Sregd_type idle end_cycle Ofs

Il © voriisgace sed_logic  © u oes

| =

B4 ! ® vwrivrsend reser  sea_logic 1 u oes

Il | 2

Pucynok 1.33 — 3miHa cTaHy KiHIIEBOTO aBTOMAaTa

1.1.6.5 Kopucryrounch KHONKOIO ‘ Trace over Transition, MoxkHa 3amycKaTH
MO/ICTIFOBAHHSI 1 CIIOCTEPIiraTH Ik MiHSETHCSI CTaH aBroMata. Y BikHi Watch
OKpIM MOTOYHMX 3Ha4€Hb CHUTHAIIB, BiIOOPaXKaIOThCs TaKOXK iX MONepesHi
3HAYEHHS 1 YaC OCTAHHBOT MOIii.

1.1.7 Bixuno Data Flow

Bikuo Data Flow — mie rpadiunnit iHCTpyMeHT, 3a JOMOMOTO0 SKOTO MOX-
Ha yNpaBJIsITH PYXOM JaHHUX Kpi3b aKTUBHI MPOLIECH IPOTATOM MOZEITIOBAHHS.

1.1.7.1 Bubpasum komanay Simulation — Restart Simulation rososroro meHro,
nepe3anyctite MonemoBanns. 11[o6 Bimkputu BikHo Data Flow, Bubepitsh
BKJIaJIKy Structure pikna Design Browser i, po3kpuBIIH CTPYKTYPY KOMIIO-
Henty UUT, BubGepith mpouec Stimulus. 3'sutecst BikHo Data Flow
(puc.34). TIpomec Stimulus o6'eqHye curHanu TECTOBOI MOCIITOBHOCTI, 10
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MICTSTBCA y (haiimi BHIIPOOYBANBHOTO CTEHIY. 3BEpPHITH yBary, Mo IpoIec
BUTIPOOYBAFHOTO CTEHAY HE Ma€ BXOZIB.

[RESET
u
[START
u
JLED_A
uu
JLED_B
uy
/LED_C
uu
/LED_D
[}
JEND_SIM
false

‘ o

Pucynok 1.34 — Bixno Data Flow. ITpouec Stimulus

1.1.7.2 Knaunite Ha KHOMII EI Run For, po3raimoBaHoi Ha naHeni IHCTPYMEHTIB
Active-HDL. MoxHa crmocTepiraTt 3MiHH 3HaUeHb CHTHAIIIB B mporeci Sti-
mulus.

1.1.7.3 Knannite Ha curnami reset. ¥ Bikai Data Flow Gyme moka3zauuii Hampsim
PO3MOBCIOKEHHS curHany reset (puc.1.35). Curnan reset 3 mporecy Stimu-
lus mocTynae Ha BXix rpada nepexoniB Kepyroduoro aBToMara, OIMcaHoro y
¢aiini control.asf.

a4 |e=]

o
(STIMULLS Q—[—C} UUT/UL/Sreq0_machine

ol

PucyHok 1.35 - Bikuo Data Flow. Hanpsim posmniosciopkentst curnanry RESET

1.1.7.4 JIns Toro, mio0 cimityBaTH Jajli y HanmpsiMi pO3TMOBCIOKEHHS CUTHATY Ieset,
BubepiTh mpasuii kommonent UUT/UL/Sreg0_machine. Sk Gyso ckasaHo,
curHaj reset mocrymnae Ha BXij reset miarpamu mepexofiB aBromara control
(Sreg0_machine). ABromar mMae Tpu BuxoAu. [10TOYHI 3HAUEHHS CUTHANIB
BiztoOpaxkatoThes y BikHi Data Flow (puc.1.36).
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00_machine

Pucynok 1.36 — Bikno Data Flow. ITporiec UUT/U1/Sreg0_machine

1.1.7.5 [Ins Toro, mo6 NOAMBUTHCS, SIKI IPOLIECH 3aJIeXkKaTh Bijl 3HAYCHHS CUTHAITY
gate, kianHiTh Ha HbOMY MHIIEI0. Tenep BUAHO, IO CUrHai gate BUKopuC-
TOBYIOTb JIBa MPOLIECH:
- UUT/U2/Ul/line_32 — curnan Qgate BUKOPUCTOBYETHCS SIK BXIiJHHIA
nopt enable BCD-niunnbHuka;
- UUT/U2/U5/line_26 — curnan gate mocrymae Ha Bxia oguoro 3 JIE 1.

PEE

UUT/U1/gate
Oy wurruzussine_ze
O UUT/UZ/ULfline_32

Pucynok 1.37 — Bikno Data Flow. Curnan gate

oulputed

1.1.7.6 Knaunite Ha npoueci UUT/U2/U1/line_31. V Bikui Data Flow 6yxe noka-
3aHU# Tporec, mo BimHOCUTHCS 1m0 BCD-miumnpHUKA, SKUA Mae €TUHUA
Buxig — Qint. Curnan gate renep nasusaerbcs enable.

4p D F

UuT/UZ/U1/lin

w» LK
[}

w» RESET
1

=0

Qint
0
an ENABLE
0

Pucynok 1.37 — Bikuo Data Flow. IIporiec UUT/U2/U1/Line 32
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1.1.7.7 Knannite Ha curmani UUT/U2/UL/Qint y sikui Data Flow. 3'sButhcst 30-
OpakeHHS, sIKe TIpeacTaBirsie 3B'130K Mixk BCD-niunnsHIKOM 1 mpocTiMH 4-
X PO3PSIHAMH JITYUITbHUKAMH.

Pucynok 1.38 — Bikuo Data Flow. Curaan UUT/U2/U1/Qint

1.1.7.8 Knaunite Ha mporeci UUT/U2/U1/line_49. Curnan Qint e noprtom full y
¢aiini Cnt_4b.vhd, sikuit micTuTh omuc 4-X po3psSAHOTO JIYHIbHUKA.

s

uUT/U2/U1/line__49

Pucynok 1.39 — Bikno Data Flow. [Tporiec UUT/U2/U1/line_49

1.2 3micr 3BiTY

1. Merta po6oTH.

2. Homep BapianTy iHIMBiyaJbHOTO 3aBAaHHsA. Po3paxyHOK pe3yJsibTaTiB BU-
MIpIOBaHHS YaCTOTH.

3. PesysbpraTy MOA€IOBaHHS Y BUIUISII YacOBOI JliarpamMu Ta TabJMLi IepeMu-
KaHb.

4. TexcT nporpaMu BUIPOOYBAILHOTO CTEHLY.

5. BucHoBku.

3BiT MOBUHEH MICTHUTH pe3yJbTaTH, OTPUMaHI IiJl Yac BUKOHAHHS 1 Te3M Bi-
JIITOBi/Ieif HA KOHTPOJIbHI MTUTAHHS.
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1.3 KoHTpObHi NUTaAHHSA

Mo Taxe BumpoOyBameHUH cTeHA? TectoBa mocmimoBHicTs? I[lopiBHsiTE
nBa criocobu MoemoBanHs LIC: 3a ygacTio KOPHCTyBada Ta aBTOMATHIHHH.
Sxum uymHoM y CAIIP Active-HDL moxHa CTBOpPUTH BHIPOOYBaJbHHI
CTEH/I UTS. OJTHOT'O TPOIecy?

B sikiit mocniOBHOCTI BUKOHYEThCS iHimiamizaris moaenroBanHs L[C? Sk
BUKOHATH ITOBTOPHMH 3aITyCK MOJICTIOBAHHS ?

SIki 3aco0u kepyBaHHs MoJeNoBaHHsIM 1 TpacyBanHsM VHDL- npoekty € B
CAIIP Active-HDL?

Ski 3acobu BimoOpa’keHHS pe3yNbTaTiB MOJCIIOBAaHHS i TpacyBaHHS MO-
KYTb BUKOPHCTOBYBATHCS?

st woro npusHadene BikHo Data FlIow? Skum urHOM MOXHA #OT0 BimKpH-
T™H?

Sxi tunu crumyssitopis € B CATIP Active-HDL? SIk BoHM HACTPOIOIOTHCS?
Slki € BOymoBaHi 3aco0M MiATPUMKH Biajaro/pkeHHs y pemaktopax HDE,
BDE i FSM. Ik ix BukopucroByBatu?
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