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Quartusl! web ver. 10.1 kype as miniDiLaB-ClV

BBegeHue:

Hean 1abopaTopHOii padoThl — CAMOCTOSITEIBLHO MIPONTH LUK MPOESKTUPOBAHUS B paMKax
naketa Quartusll, Bkiirouas cienyromue 3Tamnsl:

4 Co3gaHue IpoeKTa

v Ananm3 onucaHus OPOCKTa ( BBOJ OITMCAHUS IMPOCKTA Y>KC BBINNOJHCH JJIA Bac)

v' Ananu3 HazHauenus BiBo10B CBUC ( omimu komnuisitopa v BeiBoasl CBUC mis
mwiatel MiniDiLaB-Clll vxe nHasHauens! u xpansarcs B dature labl.gsf)

4 Komnmnsamus nmpoekTa

v" Kondurypuporanue CBMC u npoBepka MpoeKTa Ha 1iaTe

Yt10 He00X0AUMO UMETH JIJISl BHINIOJIHEHHS JIA00PATOPHOI padoThI:

v' Tlaker Quartusll (qocraro4no GecruiaTHOM BEPCUH TTAKETa, KOTOPYIO MOKHO CKayaTh
¢ caiita pupmsl Altera:
https://www.altera.com/support/software/download/altera_design/quartus we/dnl-
quartus_we.jsp wiu 3anpocuTh y OHUIHATBHOTO AUCTpHOBIOTOpa Grpmbl Altera B
Poccun — pupmer D2PO: www.efo.ru

v’ Ilnara miniDiLaB-ClV, 3aka3ars KOTOpYI0 MOKHO Ha caiite: www.altera.ru.
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Quartusl! web ver. 10.1 kype as miniDiLaB-ClV

Pa6ouas manka npoekra (\labl ) comepxkut:

v cXeMy BEPXHETO ypoBHs B Mepapxuu npoekra — ¢aiin labl.bdf

swo]  [AND2 =
counter high cnt[22] _D——(i%?—m: led0 |
INPUT up counter inst13 Hhs
[[clk 25mhz  T——o—Hyp clock a[22.0] cnt[22..0] X swi1] nstl h
= j[}o--@u:nw_:) led1
© - :MD_ inst22 |
st
instl sw[2] A ED_N |
—Cl SO—QFRI{T 5 |ed2
reset = inst23
sw3]  [AND2 =
" S0 fomsr T s |
vy inst24
st
swi4]  |AND2
N
jl&o_@umu:q:)
[sw[7.0] :}—WHLl—L]—XSW L0 :D_ inet25 led4 |
- G instl?7
sw[5] AND2 N
—(i}O—MRUI—D led5 |
incTQ nsi26
sw[6] AND2
N N
ourpur T——
[pba D_WT:%O_IOM _)—%?— led6 |
D_ietx inst1Q
[pbb - swirl A2
OB inst2 _D_ %I
ins PP > led7
m e inst28 |
st

v’ @aiin ¢ onrcaHreM KOH(GHUrypupyeMoro cueryuka - counter_high.tdf
v @aiin ¢ cuMBOJIOM cueTuka - counter _high.bsf

V' @aiin ¢ HacTpoiikamu mpoekTa —labl.gsf

AJIropuT™M padoThl IPOEKTA:
JlaHHBII IPOEKT 0OeCTIeUnBaET:
v JeneHue Ha cueTynke 4acTtoThl 25Mhz na 2%*23;

v’ BKIJIIOYEHHUE (AKTUBHBINA YPOBEHD — JIOTHYECKHI HYIIb)/BBIKIIIOUEHUE CBETOIHOJI0OB
CTapILIUM pa3psIOM CUETUYUKA-IEITUTEINS;

v’ paspelienre(akTUBHBINA YPOBEHD — JIOTHYECKAs €IUHMIA)/3apenieHre paboThl
Kaxoro ceeroauosa led[7..0] curHazoMm OT COOTBETCTBYIOIIETO MEPEKITFOUATEIIS —
sw[7..0];

v’ cOpoc cueTyrKa pH HaXkKaTHU Ha KHONKY pba wiu pbb.
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Quartusl! web ver. 10.1 kype as miniDiLaB-ClV

Yactb 1 — Co3gaHue npoekTa
1. 3amycrute naker Quarusl|

2. Bwmenro File menemkepa nakera, Beioepute New Project Wizard....

Eile Edit Miew Project Assignments
DO ew. .. Crl+N |
& Cpen... Cirl+0 r[

{2 New Project Wizard. ..

3. Ha skpane mosiButcs okHO BBeaeHus - Introduction (eciu oHO HEOBLIO OTKJIFOUEHO).
Haxxmure kHonky next.

4. B nosiBUBLIEMCS OKHE BBCAUTC CICAYIOIIUC JAHHBIC!

Pa3znen YT1o0 BBECTH
What is the working directory for this project? ..\labl
Pabouast manka ( ¢ nomowwio 6paysepa naiioume pabouyio nanky
npoexma)
What is the name of this project? labl

Nwms npoekra

What is the name of the top-level design entity for this project? labl

VMst MOZLyJIsl BEpXHETO YPOBHS B UEPAPXHHU ITPOEKTA.

5. Haxwmure kHonky Next.

6. B oxue Add Files [page 2 of 5] naxxmure knonky AAdAll — 106aBuTH K TIpoeKTy BCe
(aiibl, pacnonoxeHHbIe B paboueii manke. 3ateM KHONKY Next.

Add Files [page 2 of 5]

Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the project.

Mote: you can always add design files to the project later.
File name: EI Add
File Mame Type Library Design Entry/Synthesis Tool HDL Version Add Al

counter_high.tdf AHDL File Remove

7. B oxue Family & Device Setting[page3 of 5]:
e B paszaene Family Beioepure Cyclonel VE.
e B pazuene Filters:
o Brpade Package Brioepute TQFP,
o Brpade Pin count Beidoepure 144,

o Brpade Speed grade Beibepute 8.
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Quartusl! web ver. 10.1 kype as miniDiLaB-ClV

o B pasaene Available devices seioepute CBMIC EPAC6E22CS8.
Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.

Device family Show in 'Available devices' list

Family: |Cyc|one IVE - Package: |-|—Q|:p = |

] ! - Fin count: |144 v|

Target device Speed grade: |8 v|
Auto device selected by the Fitter v | Show advanced devices

@/ Specific device selected in 'Available devices' list HardCopy compatible only

Other: nfa

Available devices:

Name Core Voltage LEs User I/ 0s Memory Bits

Embedded multiplier 9-bit eleme *
EP4CEGE22C

276480 E N

8. HaxmuTte kHomky Next.

9. B oxune EDA Tool Setting [page 4 of 5] ocraBbTe Bce 6¢3 M3MEHEHUS M HAKMUTE KHOIIKY
Next.

10. IMosiBuTcst okHO SUMMary [page 5 of 5], B koTopom yka3aHbl yCTaHOBKH, 33 aHHbIC BaMu
JUTs co31aBaeMoro mpoekTa. [IpoBepbTe nx. Eciu Bce MpaBMiIbHO, TO HAKMHUTE KHOMKY

Finish. B npotuBHOM ciydae, BepHUTECH Ha3a]l, HaKaB (BO3MOXKHO HECKOJIBKO pa3) KHOIKY
Back.

Ilpoexkm co3oan.
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Quartusl! web ver. 10.1 kype as miniDiLaB-ClV
YacTb 2 — AHanus onmMcaHus npoekKTa

Peanu3yeMblii MPOSKT MEPAPXUUCCKUI, €r0 OITUCAHKUE COJCPIKUT MOIYJIb BEPXHETO YPOBHS
HepapXHH, CO3TAHHBIN B CXEMHOM PEIAaKTOPE MaKeTa, U MOIYJIb HIDKHETO YPOBHS UEPAPXHUH —
CUETYHK-JCIUTENh, CO3AaHHbIN C HCITOIb30BaHKeM omMomrHuka “MegaWizard Plug-In
Manager”

1. OrtkpoiiTe MOIY/Ib BEPXHETO YPOBHS HEpapXHH, IpeacTaBieHHblii B daiine labl.bdf:

e Ha nanenu HHCTPYMCHTOB ITaKCTa C MIOMOIIIbIO NKOHKHA BX BKJIIFOYUTC (eCJII/I OH HC
ObUT BKIIIOYCH) HaBUTaTOp IpoekTa - Project Navigator

e B OKHE HEpapXHUUECKOro oToOpaxkenus nmpoekra — Project Navigator,
HEePEeKIIIOYNTECh Ha 3akiaaaky Hierarchy u qeakapl meaKHUTE JICBOH KIIaBHIICH
mbim B moje labl

Project Navigator

Entity

Cyclone IV E: EPACEGE22C8
- [abl

OTKpOETCSI OKHO CXEMHOT'0 PeIaKTOpa IaKeTa, B KOTOPOM Oy/IeT IpeICTaBICHa CXeMa
MO/TyJIsl BEpXHETO YPOBHS B M€papXHUU NPOEKTa, IPUBEACHHAS HUXKE.

swo]  [AND2
N
counter high cnt22] _D——(i%?—% ledo |
INPUT up counte insf12 s
[[clk 25mhz  To—HyRy clock q[22..0] cnt[22..0] N sw(i] insil ,
= %O—-QUIEUJ—:) ledl
© L - inst22 |
. o instld
instl sw[2] AND2 N
q SO—QFRET > led2
reset ey inst23 ed |
x st
swl[3] AND2 N
" S0 fousr T feas |
—1‘: nst24
st
2
SW[4] A D?_N_C[}O_ led4 |
lourPur T |e
sw[7..0 L
[sw[7.0] [ ST U VY inert7 AsL2s
sw[5] AND2 N
" S0 fomsr T feds |
_1Q nsi26.
st
N sw[6] AND2 N
[pba D—W—c&o— _D——Cf}o—oumw—z led6 |
S—linsu —LOR2 reset L - ins27
DH instl1Q
N sw[7] /AND2
[_pbb [——rer s N
“inss st _D—q}o—gulnwﬂ:) led? |
—’)n nsi28
st

Yactb 3 — AHanu3 HasHa4vyeHus BbiBogoB CBUC
Hasnauenue omnuit KoMmuisTopa (IpakKTHYECKH BCEe OMITUU UMEIOT 3HAUYCHUS 110
yMmordanuo) U HomepoB BbiBo1oB CBUC mist mmater miniDiLaB-ClV Beimoninens! s Bac u

xpansrcs B ¢aitne labl.gsf

Paznen Pin & Location Assignments ¢aiiia, comepiKaiuii NpUBsA3KY BEIBOJOB IPOSKTA K
BBIBOZIaM MuKpocxembl EP4C6E22C8 |, mpuBeneH Huxe:
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Quartusl! web ver. 10.1 kype as miniDiLaB-ClV
# Pin & Location Assignments

set location assignment PIN €4 —to pba
set location assignment PIN 58 —to pbb
set location assignment PIN 72 —to led0
set location assignment PIN 71 —to ledl
set location assignment PIN 70 —-to led2
set location assignment PIN &9 -to led3
set location assignment PIN &8 -to led4
set location assignment PIN &7 —-to led5
set location assignment PIN &6 —-to ledé
set location assignment PIN &5 —-to led?
set location assignment PIN 88 -to sw[7]
set location assignment PIN 89 -to sw[é&]
set location assignment PIN 90 -to sw[5]
set location assignment PIN 91 -to sw([4]
set location assignment PIN 49 -to sw[3]
set location assignment PIN 46 -to sw[2]
set location assignment PIN 25 -to sw[1]
set location assignment PIN 24 —to swl[0]
set location assignment PIN 23 —to clk 25mhz

Yacts pasaena Fitter Assignments, B KoTopoii 3a1ar0TCsL:

- pexuM paboThl He UCTONb30BaHHbIX BhIBO0B CBUC: kak BXosbl ¢ pull-up pesuctopom
- CTaHJapT CUTHAJIA OJId KaXKO0TO BXOI[a/BI)IXOI[a

NpUBEJIEHa HIDKE:

set_global assignment —name RESERVE ALL UNUSED PINS WEAK PULLUP "AS
INPUT TRI-STATED"

set instance assignment —name IO STANDARD "3.3-V LVTTL" -to clk Z25mh=z
set instance assignment -name IO STANDARD "2.5 V" -to led0

set instance assignment -name IO STANDARD "2.5 V" -to ledl

set instance assignment —name IO STANDARD "2.5 V" —-to ledZ

set instance assignment -name IO STANDARD "2.5 V" -to led3

set instance assignment -name IO STANDARD "2.5 V" -to led4

set instance assignment —name IO STANDARD "2.5 V" —-to ledb

set instance assignment —name IO _STANDARD "2.5 V" -to ledé

set instance assignment -name IO STANDARD "2.5 V" -to led?

set instance assignment -name IO STANDARD "2.5 V" -to pba

set instance assignment —name IO _STANDARD "2.5 V" —to pbb

set instance assignment -name IO STANDARD "3.3-V LVTTL"™ -to sw[7]
set instance assignment -name IO STANDARD "3.3-V LVTTL" -to swl[€]
set instance assignment —name IO STANDARD "3.3-V LVTTL"™ -to sw[5]
set instance assignment —-name IO STANDARD "3.3-V LVTTL" -to sw[4]
set instance assignment -name IO STANDARD "3.3-V LVTTL" -to swl[3]
set instance assignment —name IO STANDARD "3.3-V LVTTL" -to swl[2]
set instance assignment —-name IO STANDARD "3.3-V LVTTL"™ -to sw[l]
set instance assignment -name IO STANDARD "3.3-V LVTTL" -to swl[0]

set global assignment —name STRATIX DEVICE IO STANDARD "2.5 V"

Yactb 4 — Komnunsauma npoekra

1. B oxne 3amau (Tasks) Beibepute npoueaypy Full Design u aBOIHBIM IIeTYKOM JIEBOH
KJIABHIIU MbIIU 110 Komanae Compile Design 3amycTuTe Moy KOMIHIISAIIUIO TPOCKTA.
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|Taslu: 8 X
Flow: |Full Design -
Task i

» [ Start Project
> ] Create Design
> [Z1 Assign Constraints
4 W Compile Design
> M Analysis & Synthesis
> W Fitter (Place & Route)
> W Assembler (Generate programming files)
> W TimeQuest Timing Analysis
> W EDA Netlist Writer
di> Program Device (Open Programmer)

m

2. Oxmno 3amau (Tasks) OymeT 0ToOpakaTh X0/ BBIIOJIHEHHUS IPOLEAYPHI KOMITHIISIIUH.

[Tasks & x|

Flow:  Full Design ¥ || Customize...

Task i

b [ Start Project
> [Z1 Create Design
> ] Assign Constraints

» sian

> » =
b M Fitter (Pla

b » oA bler (Generate programming files)

P P TimeQuest Timing Analysis

[> » EDA Netlist Writer

B npoyecce nonnoti komnunsayuu npoekma ocyujecmensiemcs:

v’ nposepka cunmakcuca,

v’ cunmes ¢ onmumuzayuell 3aHUMAeMOl NIOWAoU U GbLICMPOOCUCmEUs.
npoexkma,
mpaccupoexa u CBUC ¢ onmumusayueti 3anumaemoui niowaou u
bvicmpooeticmeus npoekma,
nonyuenue ¢aiina ons kongueypuposanus CEUC — pof(sof) ¢paiin,
noxyueHue mooenu ¢ epemeHnvimu napamempamu peanuzoeannoti CbUC,
8PEMEHHOU AHANU3,

@opmupoeaHuﬂ qbaﬁﬂa C 0emanbHbiM OMYEmoM O 6Cex SMAaAnAx Komnuuisayuu
npoexkma.

<

AN NN

3. Ilpu ycrenHom 3aBepIieHNH NMpoLeaypbl KOMIWIALUU Bbl nmoiayunrte coobieHue
(BO3MOXKHO HAJTMYUE HECKOIBKUX MPEAYTIPEIKIACHUI):

| X |

Full Compilation was successful (8 warnings)

Haxxmute kaonky OK.

Ilpouedypa komnunayuu 3agepuiena.
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YacTtb 5 — KoHdurypuposaHne CBUC n nposepka npoekra Ha nnarte

1. Ha mare miniDiLaB-ClV ycraHoBHTE JKaMIIephl CICAYIONMM 00pa3oM:
a. Coeaunure BoIBOJBI pazbema “TYPE”

b. Coenunure BoIBOIBI 1-2 pazbema “MODE”

2. Tloacoenuuute BXOoasumi B kKomiuiekT noctaBku USB kabens A-miniB k USB 2.0 nopty
KoMITbIOTEpa (10/oKeH obecreunBaTh TOK 10 S00MA), a 3atem k miare miniDiLaB-CIV.

3. Brumounte mary miniDiLaB-CIV : nepexmtouatens Power

4. B oxne 3a1au (Tasks) Beioepute npouenypy Full Design u ABOWHBIM HIETYKOM JIEBOM
KJIaBUIIH MBIIIH 110 KoManae Program Device 3amyctute mpuiioKeHue, ypapisiomiee
koHpurypupoanuem CBHUC.

[Tasks 8 x

Flow: |Full Design -

Task i

[» (] Start Project

[> (] Create Design

[> (1 Assign Constraints

4 P Compile Design

P Analysis & Synthesis

P Fitter (Place & Route)

P Assembler (Generate programming files)
P TimeQuest Timing Analysis
»
P

m

ANANANENEN

EDA Metlist Writer
rogram Device (Open Programmer)|

]ﬁvvvvv

5. Otkpoertcst okHO yripaBieHus konpurypupoannem CBUC.

6. [lns ycraHoBKH MHTerpupoBaHHOro Ha aty miniDiLaB-CIV cpencrsa kondurypupoBanust
CBUC naxmute kHOTIKy Hardware Setup, oTkpoercst OKHO HaCTPOECK.
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;:; Hardware Setup... | Mo Hardware Mode: |IJTAG

' | Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

i File Device Checksum  Usercode  Program/ Verify Blank-
Wi Start Configure Check
lab1.sof EP4CEGE22 00096618 FFFFFFFF

] Stop

b Auto Detect

K Delete

& Add File... ToI
—

e Change File.,

& save File EP4CE6E22

TDO
[ Add Device..

7. B pasnmene Available hardware items BeiOepuTe (JIBOMHBIM MICITYKOM JICBOM KIIABUIIH
mbiin) USB-Blaster. Haxxmute kaonky Close.

Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the current programmer window.

Currently selected hardware: |USB-Blaster [USB-0] vl

Available hardware items

Hardware Server Port Add Hardware...

Local USB-0

Remove Hardware

8. BxurouunTe omiuro Program/Configure u naxxmute kaonky Start. B okue Progress oymet
0T0OpaXkaThCs CTaTyC mpoleaypbl Konpupypuposanus CBHC.

& Hardware Setup... | USB-Blaster [USB-0] Mode: Progress: 100% (Successful) .

|| Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

File Device Checksum  Usercode  Program/ Verify Blank- BExamine Security Erase ISP
Wb Start Configure Check Bit CLAMP

lab1.sof EP4CEOE22 00096618 FFFFFFFF

iI‘“Stup
T R—

9. Korma CBUC Oynet 3anporpamMmmupoBana Ha iate mMiniDiLaB-CIV 3aropurcs 3enensbrii
ceeronuon — “Done”.

[Z] /un»mmmmwummh E]me[@m
H

cn?_] m
3 4%

R SW7 _SW6_ SW5 SW‘
RESET r |

o S

10. Ceeroauonst led[7..0], mis KOTOPBIX pa3pelieHa padboTa (COOTBETCTBYIOIIME MEPEKTIOUATEIIN
sw[7..0] B monosxenuu “1”’) OymyT MUTATh C YaCTOTOM ~ 3 pa3a B CEKYH]y, OCTAIbHbIC
CBETOIUO/IbI — BBIKJIOUYCHBL. [Ipy HaxkaThu Ha KHOTIKY pba mim pbb Bce cBeTommoap1
BBIKITIOYAIOTCS.

Ilozopasnsiem!
Jlabopamopuas paboma 3asepuiena.
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