JlabopaTopnasi padora Nel

Co3nanue npoekToB B cpeae Quartus. Ilpocreiimue jJijoruyeckue cxeMbl.
IIporpamMmHasi CUMYJISIIIUS JIOTHYECKUX CXEM

1. Heab padoTsl
Lenbro paObOTHI ABISACTCS:

e I3yuenue cpenp Quartus

e l3yyenue OCHOBHBIX MOHATHIA si3b1Ka Verilog

e U3ydyenue cpenst moaenupoBanus ModelSim-Altera
e CoszmaHue MPOCTOro MPOEKTA M €ro MOJACIUPOBAHHE

2. Cos3nanue nmpoekrta B cpene Quartus 11 13.1
Onucanue pabOTHI:
I{J’I}I CO31aHuAd NPOCKTa B CPEAC QuartUS HGO6X0)II/IMO BBITIOJIHUTH CIICAYIOIIME Iaru:
1. 3amyctute cpeny paspadotku Quartus II 13.1.

2. Otkpoiite mactep co3aanusi HOBbIX poekToB (File / New Project Wizard...)

File Edit View Search altera.com @

LEdad 4-

|Project Navigator #8x
4 Compilation Hierarchy

$o O PO WL QP A @D QORI ¥ O VVPROLAACT v P &

Directory, Name, Top-Level Entity [page 1 of 5]
What is the working directory for this project?
F:/work/altera_projects/kurs_plis/lab_01

What is the name of this project?

lab_01

What is the name of the top-level design entity for this project? This name is case sensitive
and must exactly match the entity name in the design file.

7l lab_01 =] =
|Use Existing Project Settings...| > I I

ersion 13.1

Hierarchy | = Files | # Design Units | < IP Comp
iTasks rex
Flow: Compilati " ICustomlu

Task o Time
4 » Compile Design
» Analysis & Synthesis
» Fitter (Place & Route)
» Assembler (Generate programming files)
» TimeQuest Timing Analysis
» EDA Netlist Writer
¥ Program Device (Open Programmer)

< Back [[Finish | [ cancel | [ Help |

< i
H @ g @ ;‘ ‘Q T <<Search>> <
H

Twpe 1D Measage

0%  00:00:00

3. B cooTBeTCTBYIOIIUX MOIAX HEOOXOIUMO BEIOpaTh pabovyo MaIKy Il HOBOTO MPOEKTa, UM POEKTa 1 UM
riaBHOro Moayns. Haxxmure kHonky Next. Crnenyromiyro BKIaJKy MOXKHO npoirycTuTs. Haxkmute kHOnKy Next
elwe pas.

4. Nanee HyxHO BbIOpaTs Mukpocxemy IIJIMC c koTopoii coOupaereck paboTars. B paMkax qaHHOro Kypca BbI
Oynere paboTaTh ¢ TIaTaMu, Ha KOTOpbIX ycTanoBieHa Mukpocxema Cyclon III EP3C10E144C8. BeibepuTe eé
B CIIMCKE B HIKHEH 4acTH OKHA. UTOOBI OrpaHUUYUTh 3TO CIIUCOK MOKHO BBIOpATh MapaMeTphl 3TON
MHKPOCXEMBI B BBINIQJAOIINUX CIIUCKAX B BepXHeW yactu okHa. Haxxmure kHonKy Next.



Family & Device Settings [page 3 of 5]

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices command on the Tools menu.

Device family Show in 'Available devices' list
Family: [Cyclone III '] Package: [Any
Devices: |All " Pincount: 144

Target device Speed grade: [8

© Auto device selected by the Fitter Name filter:

© Specific device selected in 'Available devices' list
Other: n/a

v] Show advanced devices

Available devices:

Name Core Voltage LEs User I/0s Memory Bits Embedd(”

m_ |

EP3C16E144C8 1 2V 15408 85 516096

CNRYAACE4 AACO 4 MM NACAA on cnoncec 471
< | [ |

[< Back] | Next > | [ Finish ] [Cancel ] [ Help ]

5. Cnenyrolnyro BKJIAJKy B TEKyILeH paboTe MOXKHO mpormycTiTh. Haskmure kHOmKy Next.

6. Ha nocnenneli BKiajKe MpUBeCHBI BEIOpaHHBIC HA MPEABIAYIINX dTanax napamerpsl. Eciiu Bc€ mpaBuiIbHO
HaXMUTe KHOTKY Finish.

Summary [page 5 of 5]

When you click Finish, the project will be created with the following settings:

Project directory:
Project name:
Top-level design entity:
Number of files added:
Number of user libraries added:
Device assignments:
Family name:
Device:
EDA tools:
Design entry/synthesis:
Simulation:
Timing analysis:
Operating conditions:
VCCINT voltage:

Junction temperature range:

F:/work/altera_projects/kurs_plis/lab_01
lab_01

lab_01

0

0

Cyclone III
EP3C10E144C8

<None> (<None>)
ModelSim-Altera (VHDL)
0

1.2v
0-85 °C

Next > | Finish ”Cancel H Help ]




7. Co3natite HoBBIH Verilog-aiin. To ects BeiOepuTe myHKT MeHIO File / New... U B TOsIBUBIIIEMCSI OKHE
BeIOepuTe Verilog HDL File. Haxxmure OK.

New Quartus II Project

+ Design Files
AHDL File
Block Diagram/Schematic File
EDIF File
Qsys System File
State Machine File
SystemVerilog HDL File
Tcl Script File

VHDL File

s Memory Files
Hexadecimal (Intel-Format) File
Memory Initialization File

« \erification/Debugging Files

OK [ Cancel ]

8. HaGepure Tekct Ha si3pike Verilog, onuChIBaIONIIIA MOJYJb, COTTIACHO BalieMy BapuaHTy. COXpaHUTE €ro B
pabouyro manky mpoekra. MIMs MOTyJIst JOJKHO COBIAIaTh ¢ MMEHEM IIIAaBHOTO MOJIYJIS, YKa3aHHOTO PU
CO3/1aHHH MIPOEKTA.

T EEH

File Edit View Project Assignments Processing Tools Window Help # Search altera.com @
DSdd £« 28 9~ |lab 01 @Y S PO ER QP AL O QAGIE T O IVPROLAAS =P A
Project Navigator iox|| @ lab_01.v 0|9 Compilation Report - lab_01 =
 Files IMNT = o Bem IS BE | ~EEE
# lab_01.v 1 omodule lab_01(
2 input KEY®, KEY1,
3 output LED@, LED1
4 )5
5
6 assign LED@ = KEYQ & KEY1;
7 assign LED1 = KEY® | KEY1;
8
S Hierarchy | Files | # Design Units | *IP Component {|+| 28 cndmodule
Tasks ex
Flow: Compilation -| [customize...
Task )
¥ 4 » Compile Design 00:00:15
v » Analysis & Synthesis 00:00:02
v > Fitter (Place & Route) 00:00:06
v » Assembler (Generate programming files) 00:00:02
v » TimeQuest Timing Analysis 00:00:03
v » EDA Netlist Writer 00:00:02

% Program Device (Open Programmer)

e .
=\ system /\ Processing (125)/

100%  00:00:15



9. Y6enurech, 4TO MOAYJIb KOMITWIIMPYETCS BBIOpaB IMMyHKT MeHIO Processing / Start Compilation. Bauzy
JIOJDKHO 3aJIOTUPOBATHCS YCTICIITHOE 3aBEPLICHIE KOMITHIIALINH.

Quertus 1 64-5it - Fifwek)
File Edit View

Project mems Processing Tools Window Help #

Search altera.com '@
DEFW@ 28 9o [laboL By ew e PP DD ER QP AL O Y QAIIH Y D IVVROLAAG =P &
Project 8 @ lab_01.v | @ Compilation Report - lab_01 o
& Files Table of Contents Flow
# lab_01.v @ Flow Summary Flow Status Successful - Sat Aug 31 14:19:13 2019
= Flow Settings Quartus II 64-Bit Version 13.1.4 Build 182 03/12/2014 S Web Edition
= Flow Non-Default Global Settings Revision Name lab_01
™ Flow Elapsed Time Top-level Entity Name lab_01
= Flow OS Summary Family Cyclone IIT
&l Flow Log Device EP3C10E144C8
1 Analysis & Synthesis Timing Models Final
I Fitter Total logic elements 2/10320(<1%)
a bl Total combinational functions 2/10320(<1%)
& Hierarchy & Files | * Design Units ‘ RIP Oompmemjfj 3 TimeQuest Timing Analyzer Dedicated logic registers 0/10,320(0%)
Tasks #8x|| » =1 EDA Netlist Writer Total registers 0
Flow: Compilation -| [customize... ¥ Flow Messages ot Pins S S0
¥ Flow Suppressed Messages Total virtual pins 0
Task o Total memory bits 0/423,936 (0 %)
v 4 » Compile Design 00:00:15 bedded Multiplier 9-bit el 0/46(0% )
v » Analysis & Synthesis 00:00:02 Total PLLs 0/2(0%)
v » Fitter (Place & Route) 00:00:06
v » Assembler (Generate programming files) 00:00:02
v » TimeQuest Timing Analysis 00:00:03
& » EDA Netlist Writer 00:00:02
¥ Program Device (Open Programmer)
< m v«
XA @] Bafle = <<search>> v
Iype  ID  Message
P 204019 _01/simulation/modelsim/" for EDA simulation tool
¥
8| ®2930¢
g
S
=\ System /\ Processing (125
100%  00:00:15

10. Teneps Ha/IO cAENaTh TaK, YTOOBI JTIOTHYECKUE BBIBOJIBI MOAYJISI COOTBETCTBOBAIM ONPEACIEHHBIM HOKKAM
MHUKpPOCXeMBI. sl 3TOro U3y4HuTe CXeMy MAaKeTHOH IJIaThl U ONPEAETIUTE, K KAKUM (PU3UUIECKUM HOKKAM
MOJKITFOUEHB! KHOIIKU U CBETOIUOIBI.

E
10_VBSNO_79/DIFFIO_R10n -2 — -
10_VB5N0_83 EARAA
10_VB5N0_84/DIFFIO_Ren Ha4—p s 2
10_VB5No_85 Vce D3 D4 D5 D6
CLK1/10_VB1N0_23 [-22 i
CLKO/IO_VBINO_22 | o7 5 = & S
LEDO LED1 |\ LED2 [N LED3 |
R0 2K

ALTERA EP3C10E144

o

40 KEY0 4 KEY1
'3
[e}

"”_ %

Devkit Marsohod2
ize Document Number ev
A Page4 A
N ate’ Tuesday, September 04, 2012 [Sheet 1 of 5
3 T = T = T > T T

11. C momomsio myHKTa MeHIO Assignments / Pin Planner 3amycture natepdeiic, KoTopbli HO3BOJISET
HAa3HAYUTh COOTBETCTBUC MCKIAY HOXKAMU U BEIBOJAMU MOTYJIA. 21.]'[51 KaXX010 JIOTHYCCKOI'O BBIBOAA
3aIl0JIHATE HAMMEHOBAaHKME HOXKKHU B cTONOIe Location. YOenuTech B MpaBHJIbHOCTH HANPABJICHUH B CTOJIOIE
Direction. 3akpoiite unrepgeiic.



& Pin Planner - Fiwork/aliea projectours pizAsb0 By
File Edit View Processing Tools Window Help =

01 -1a5.0

Search altera.com @

&

% |Groups Rax
= Named: * M
() NodeName  Direction Location 1/0 B¢
£| <<ne..up>> |
7
- Top View
P
o Wire Bond, with Exposed Pad
™
5] "
u An
2 e Pin Legend =
#l = S " Symbol Pin Type :
& - o User 1/0
(] Report Rox S ° User 4
$[ Report not availabl ser assi...
5 eport not available Cyclone Ill 2 ° Fitter ass...
¥ e ® Unbonde...
& EP3C10E144C8 a: ®  [Resstved.
%3 € Other co...
o~ € DEV_OE
R DEV_CLR
On AICE . S
y\ololelezololo]
% | Named: * - [ Edit: Filter: Pins: all Z
£ Node Name Direction Location 1/0 Bank /REF Grouy tter Locatic 1/O Standard ~ Reserved Current Strength Slew Rate fferential Pi
% KEYO Input PIN_23 1 B1_NO PIN_24 2.5 V (default) 8mA (default)
% KEY1 Input PIN_22 1 B1_NO PIN_25 2.5 V (default) 8mA (default)
21 LEDO Output PIN85 5 B5NO  PIN 28 2.5V (default) 8mA (default) 2 (default)
“% LED1 Output  PIN_84 5 B5_NO PIN_38 2.5 V (default) 8mA (default) 2 (default)
<<new node>>
@
£
a
=

0%  00:00:00
12. TlepekoMnuaupyiTe MPOEKT € TIOMOIIBIO TyHKTa MeHI0 Processing / Start Compilation.

13. IIpucoenunute miaty ¢ [IJIMC k komnerorepy. C noMouisio mynkra MeHto Tools / Programmer 3amyctute
nporpammatop. Yoeautech, uto B nmoje Hardware Setup... Beiopano MBFTDI-Blaster v1.8b (64) [MBUSB-0].
HaxxmuTte knomky Start. [locie sToro B mosne Progress nomkHa nossBUThCs HaaAnmuch Ha 3eaeHoM ¢one 100%
(Successful). Ha miaTe g0/KHBI 3ar0peThCsi CBETOAMOIHI.

S

Search altera.com @

| File Edit View Processing Tools Window Help

2 Hardware Setup...| MBFTDI-Blaster v1.8b (64) [MBUSB-0] Mode: [ITAG o oprogress: [ ]

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

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

#5top || output_files/lab_01.sof |[EP3C10E144 00092F99 00092F99 2

@Auto Dete:

Delete

gAdd File..

Change File

= Save File

Add Device ﬂ; @
Tt Up

Tpo EP3C10E144

¥ Down

14. Y6enurech, 4TO CBETOAMO/IBI IPABWIILHO PEATUPYIOT HA HAXKATHSI KHOTIOK. YUTHTE, YTO COTIIACHO CXEMe
MTOIKJTIOYEHMSI, Ha)kaTasi KHOTIKa COOTBETCTBYET HYJIEBOMY CUTHAITy HAa COOTBETCTBYIOIIEM BXOJIE, a
OTITyIIEHHAs - EANHUIIE.

3. Onucanne KOHCTPYKIUii si3bika Verilog

PucoBanue cxem B rpadudeckoM penakTope HEyJ0OHO M OTHHMAaeT MHOTO BpeMmeHHu. U, 3auacryio,
Takue cXeMmbl mpobiematuyHbl B omiaake. Iloatomy ams pa3paboTku ycTpoiictB Ha 06aze FPGA
MPUMEHSIOTCS sI3bIKM ommcanus ammapatypsl HDL (Hardware Description Language). B pamkax
JTAHHOTO Kypca MbI mo3HakoMuMcs ¢ si3bikoM Verilog (u ero moaudukarueii — SystemVerilog).



Huxe npuBeieHbl OCHOBHBIE KOHCTPYKIIUU SI3bIKA.
J171s1 0OOBSABICHUS IEPEMEHHOM THITA TIPOBOJ UCTIONB3YETCS KITFOUSBOE CJIOBO Wire:
wire a;

JI7st TOrO, 9TOOBI COSAMHHUTE MPOBO/IA IIPHUMEHSIETCS HEMPEPHIBHOE MPUCBOCHHUE aSSigN (Apyrue THIIbL
MIPUCBOEHUH OyTyT pacCCMOTPEHBI TIO3/IHEE):

wire a,b;
assign a=b;

[Ipu onrcanuu cxeM UCHOJB3YETCS pa3AeiieHne Ha Moaynu. KakIplil MOIyJIb UMEET BXO/Ibl M BBIXO/IbI THIIA
wire;

module module AND (input a, input b, output f);
assign f=aé&b;
endmodule

[IpuBeaeHHBIN BBITIE MOAYIb PEATNU3YET JIOTHUECKYto (yHKuMio M. Moxynu MOKHO COSIMHATH B
HEpapXUYECKyI0 CTPYKTYpY. IIpumep Takoro coeiMHEHUs

module module AND (
input IN1,

input IN2,

output OUT

)

assign OUT = IN1 & INZ2;
endmodule

module module XOR(
input IN1,

input INZ,

output OUT

) ;

assign OUT = IN1 + IN2;
endmodule

module module sum (
input a,

input b,

input c_in,

output sum,

output c out

) ;

wire sl, s2,s3;

module XOR my XOR 1 (.IN1 (a), IN2 (b), .0UT (sl) );
module XOR my XOR 2 (.IN1 (sl), IN2 (c_in), .OUT (sum) );
module AND my AND 1 (.IN1 (a), .IN2 (b), .OUT (s3) );
module AND my AND 2 (.IN1 (sl), .IN2 (c_in), .OUT (s2) );
module XOR my XOR 3 (.IN1 (s2), .IN2 (s3), .OUT (c_out) );

endmodule



Monayne module_Sum omuchIBaeT OJHOPA3PSAHBINA CyMMaTop Ha OcHOBe jormyeckux snemenToB U (AND) u
NCKITIOYAIOIIEE-NJIN (XOR). Jlnst sToro BHyTpH ocHOoBHOro Moxayns (top level) cozmaroTcs HeCcKoIbKO
sx3emIusipoB Moaysieit module_XOR u module_AND.

3K3GMHJI$Ip MOAYJd OIMCBIBACTCA CICAYIOIIHUM 06pa30M: CHadaJla HOUmeTCsad Ha3BaHHUC MOIYJIA,
OK3CEMILIAAP KOTOPOTI'O HYXKCH, 3aTCM YKA3bIBACTCA MM JAHHOI'O 3K3CMILIApA U AaJIEC OIMMUCBIBAIOTCA
MOAKIIFOYCHHA CUTHAJIOB: TOYKA, UM CUT'HaJIa MOYJIS U B CKOOKax uMs IMPOBOJHHUKA, KOTOpBIﬁ K HCMY
IIOAKJIFOYCH.

ITocMOTpeTh MOMYYHBINYOCS cXxeMy MOKHO uepe3 Mero T0ols/Netlist Viewrs/RTL Viewer.

my_AND:my_AND_1 my_XOR:my_XOR_3
a D IN1 ouT IN1 | ouT D c out
my_XOR:my XOR_1 N2 IN2
IN1 ouT my_XOR:my_XOR_2

my_AND:my_AND_2
b D—Tim — IN1 ouT
IN1 ouT —+—— > sum

N2
cin[ > [ IN2

C nomomipto HDL Verilog mudpoBas cucrema MOXeT ObITh ONUCAaHA HAa CTPYKTYPHOM U IOBEICHYECKOM
ypoBH:X. [IpuBenéHHBIN BbINIE KOJX OINMCHIBACT CXEMy HA CTPYKTYpHOM ypoBHE. CTpYKTypHOE ONHCaHUE
NpPE/ICTaBIsIeT COOOH ONMCAaHWUE CHCTEMBI B BHJE COBOKYITHOCTH KOMIIOHEHTOB M CBSI3eH MEXKIY HHMH.
[ToBenenuyeckoe onucaHue NPEACTABIISAET COOON ONMMCAaHNE CUCTEMBI IPH ITOMOILH 3aJaHNsl 3aBUCUMOCTH BXOJI-
BBIXO/I.

Hwxe TpUBEAEH KO/ OMMCAHUS CXEMBI CyMMaTOpa Ha MOBEJICHYECKOM YPOBHE.

module module sum (
input a,

input b,

input c_in,

output sum,

output c out

) ;

assign sum = ((a”b)é& c in);
assign ¢ _out = ((a”b) ~ c_in) ~ (aé&b);

endmodule



4. TlporpaMMHasi CUMYJISIIMS JJOTHYECKUX CXeM

3aganue:

1. 3anmycTure cpeny momenuposanus ModelSim-Altera 10.1d

™ ModelSim ALTERA STARTER

10N 10.1d - Custom Altera Vession - 8 x

T Ea J Layout fiioDesign - J Colmmlayout 311001

<Ho Design Loaded> [ <io Context>

2. C momoripio mynkra metio File / Change Directory... Beidepute pabouyio AUPEKTOPHUIO MPOEKTA, CO3TAHHOTO

BaMU B TIpoliecce J1abopaTopHOi paboThl Nel.

3. B 9T0li AUPEKTOPUH yKE HAXOAUTCS MOILYJIb, KOTOPHIX BaM HEOOXOJMMO MPOBEpUTH. Tenepb Hallo co3IaTh

MOJTyJIb, KOTOPBIH OYAET OCYIIECTBISATH MPOBEPKY. [JIst 3TOTO C MOMOIIBIO ITYHKTa MEHIO

File / New / Source / Verilog co3naiite HoBbIi Verilog-¢daitn. B HEM HanummTe KO 111 MOAECITUPOBAHUSA

Balllell CXEMBI.

[Ipumep Takoro ¢aiina npuBenEH HIKE.

“timescale 1Ins / 100ps
module testbench;
reg KEYO, KEY1;
lab 01 lab 01 inst(KEYO, KEYl, LEDO, LED1);
initial
begin
KEYO = 0;
KEY1l = 0;
#10 KEYO
#10 KEYO
KEY1
#10 KEYO
#10 $finish;
end
endmodule

= o
e Ne Ne s



CoxpaHuTe ero B pabouyio TUPEKTOPHIO.

|7 ModelSim ALTERA STARTER EDITION 10.1d - Custom Ahera Version
File Edit View Compile Simulste ls_Layout Bookmarks Window Help

BRI LIRS [ vt ropeasm [3-3-28-3]] %
Moy =
e Tiyee path [
220model Ubrary— $MODBL_TECH) 1 timescale ins /
Z0ncdd ver  Lbrary  SMODEL TECH. Jaerajveriog/220m.. 2
atera Loy MODE TECH. jateaprdfates 3 module testbench:
altera_nsm Lbrary. SMODEL_TECH/. . /aitera/vhd jaitera |... 4
alters_hsm_ver  Lbrary  $MODEL_TECH]../alters/veriogaltera. 5 zeg KEYO, KEY1:
altera_mf Lbrary SMODEL_TECH/../altera/vhd /altera_mf €
ateamfver  Lbray  SMODE TECH..joteralveriogiatera... 7 1 leb_01_inaz (KEYO, KEY1, LEDO, LEDI):
altera_ver lbrary  SMODEL_TECH). jaftera/veriogjatera 8
altgxd Lbrary  SMODEL TECH]../aters/vhdaterb s
alg Jb Loy SMODE TECH. faterapd o 20
aitgeb_ver Lbrary  SMODEL_TECH/. faterajveriog/atrb o
arigx Lbrery  SMODEL_TECH. foerafvetjamiogx 3
arriagx_hesi Lbrary  $MODEL TECH). Jalterajvhdarmiagx._. A T
arriagx_hesl_ver Lbrary ¥ 1s
ragy_ver Lorary 1 Pre
i Loy 1 e
arnsi_hoa Lerary 15
armiai_hssi_ver Lbrary 18 #10 KEYO = 1;
s poebp  Lbrary 20
arri_pcie_hip_ver  Lbrary 21 #10 sesnten;
arrai ver Lbrary  $MODEL TECH/.Jatrajveriog/amai 22
arraige Lbrary  SMODEL TECH. joterapvndamaigz 23
arrinigz s Lbrary  $MODEL_TECH/../alteva/vidaridige. 24 endmodule
arriaigz_hes_ ver  Lbrary SMODEL_TECH/. . /altera/veriog/armiai... 25
amaigzsce o Lbrary  SMODEL TECH/.Jaterajedjarmaigz.
armiaigz_poe_hp_y... Lbrary SMODEL_TECH/.. jaitera/veriog/amai...
arrigs_ver Lbrary  SMODEL_TECH. jaerajveiogartiaige
armay Lbrary  $M0DE TECH. jateraphdamay
array_tesver (e... Lbrary  SMODEL TECH.Jatralveriogjamav...
arriay_poie_bip_ver...Lbrary  $MODEL_TECH)../aitera/veriog/ariav.
e ver (enply) Lbrery  SMODEL TECK/.Jateraeriog/amias
o amavgz Lbrary  SMODEL TECH]../atera/vhd/amavgz
ol arrvgz_hssi Lbrary  SMODEL_TECH)..foterajvhdjormavgz...
arriavgz_hssi_ver (...Lbrary SMODEL_TECH)..jaltera/veriog/ariav.
) ff amisvgz poe o Lbrary  SMODEL TECH). faiterajvhd/amiavg.
armavgz poe 1o v..Abrary  $MODEL TECH.Jateralveriogjamav...
arriavgz_ver (empt...Lbrary SMODEL_TECH/. . jaftera/veriog/omavgz
oy Lbrery  $MODEL_TECH)../aters/vbd fcycone
2 Lbrary $MODEL_TECH/../aitera/verfogjcydone
& Lbrary  SMODEL_TECH/../atera/vhdijcycones
Y Lbrery  SMODEL_TECH/../oftera/veriogfcychonei
@ Lbrary  SMODEL TECH)..jalterajvhdcydoneii
o Lbrary  $MODEL TECH. jaerajvertosicrch...
By Lbrary SMODEL_TECH/. . jaitera/vhd jcyclonetis
I Lbrary  SMODEL_TECH/. Jatereriogfeycs.
I o ipoicnnglojvuriyiumuinn -l ]
il | | |

cd D:/projecta/altaze)

|[¥ meading p:/a1zera/is.1/moceratn ase/zel/vatz/pres.cor
o1t 0
delsm>

oD Lowded> [ Cotert> i 25 Cak 0

4. CxoMmuaupyite Gaii TSCTUPYEMOro MOAYJISI BMECTE ¢ TECTUPYIOIIUM MOyJieM. i 3TOro UCTIONb3yHTe
nyHkT merto Compile / Compile... YtoOsI ¢aiinb ckoMIHIMPOBAIKCH BMECTE HA0 BEIOpaTh 00a (aiiia u
Haxate Compile.

™ Compile Source Files X

Library: Iwcuk _v]

MNanka: | lab_01 _:J -

ck B3~

* Wma [ata usmeHeHna Tun
db 02.09.2019 9:34 Manka c ¢
Eec e output files 02,09.2019 8:34 Manka ¢
- simulation 02.09.2019 8:34 Manka c ¢
PaGowit cron work 02.09.2019 10:09 Manka c ¢
. & lab_ 01y 31.08.2019 21:05 ®aiin "V"
™ u lab_01_testbench.v 02.09.2019 10:09 Daiin "V"

BubnuoTtexn

<

>
Umadaiina:  |'1ab_01_testbench.v" lab_01v" |
Tun paitnos: |HDL Files (*.v:".vl:".vhd:" vhdI:".vho:" hdl:" vo:* ;I Done |

[~ Compile selected files together Default Options... Edit Source I




5. Eciiu BbI KOMITHJIHPYETE B IEPBBIi pa3, TO BaM OyeT MpeaIoKeHo co31aTh ondanorexy WOrk B paboueit
nupexTopun. Haxxmure Yes.

M Create Library X

@ The library “work™ does not exist. Do you want to create this library?

No

[~ Don't ask this question again?

6. YbenuTech B OTCYTCTBUH OIMHOOK KOMITHIIAIIUK U B TOM, TO OHOIMOTEKa WOrK MOsSIBUIIACH B CITUCKE
OUOINOTEK.

ﬁ ModelSim ALTERA STARTER EDITION 10.1d - Custom Altera Version

File Edit View Compile Simulate Add Library Tools Layout Bookmarks Window Help

J E - #AEN| S PERE l b H Layout [NoDesign ﬂ J Colun
| ~Mi§2 | ] D:/projects/alterajkurs_plisfiab_01/lab_01_testbench.v - Default
| AN inz
Library D: /projects/altera kurs_plisflab_01/work 1 ‘timescale 1lns / 100ps
brary Gy . jaerav model 2

(=4l 220model_ver Library ~ $MODEL_TECH/../altera/verilog/220m... 3 module testbench;

;}ﬂ altera Library SMODEL_TECHY/.. faltera/vhdl/altera 4

[+l altera_insim Library ~ $MODEL_TECH/../altera/vhdl/altera_l... S reg KEYO, KEY1;

:)—‘l altera_lnsim_ver Library SMODEL_TECH)/.. faltera/verilog/altera... 6 - .

g—‘l altera_mf Library SMODEL_TECHY/.. falterajvhd/altera_mf Z dab 03 1ab 01 1nac(KEIO,: KEIL. LEDON M
__p—‘l altera_mf_ver Library SMODEL_TECH/.. faltera/verilog/altera... ; —

M altera_ver Library SMODEL _TECHY/.. faltera/verilog/altera 10 b.e.gir:

[ g—m altgxb Library SMODEL_TECHY/.. /altera/vhdl/altgxb 11 KEYO = 0:

:}-‘l altgxb_lib Library SMODEL_TECHY/.. faltera/vhd|/altgxb 12 KEYl = 0;

:}-‘l altgxb_ver Library SMODEL_TECH)/.. falterafverilog/altgxb 13

+ arriagx Library $MODEL _TECHY/.. faltera/vhdl/arriagx 14 $#10 KEYO = 1;

_{)—ﬂ arriagx_hssi Library SMODEL_TECH/.. faltera/vhdi/arriagx_... 15

ﬂ—‘l arriagx_hssi_ver Library SMODEL_TECH)/.. falteraverilog/arriag... 16 #10 KEYO = 0O;

+ arriagx_ver Library SMODEL_TECHY/.. faltera/verilog/arriagx — 17 KEY1l = 1;

_4-)—‘1 arriail Library SMODEL_TECHY/. . faltera/vhd/arriaii 18

M arriaii_hssi Library SMODEL_TECHY/.. /altera/vhdl/arriaii_hssi 19 #10 KEYO = 1;

:J-‘l arriaii_hssi_ver Library SMODEL_TECHY/. . faltera/verilog/arriaii... 20

(x4l arriaii_pcie_hip Library ~ $MODEL_TECH/../alterajvhdl/arriaii_p... 21 #10 S$finish;

=+l arriaii_pcie_hip_ver Library  SMODEL_TECH/../altera/verilog/arriail... 22 end

+ arriaii_ver Library SMODEL_TECH)/.. faltera/verilog/arriaii 23

+ arriaiigz Library SMODEL_TECH/.. falterafvhdl/arriaiigz 23 ShGmodulc

M arriaiigz_hssi Library SMODEL_TECH/.. faltera/vhdl/arriaiigz. .. 23

1}—‘1 arriaiigz_hssi_ver Library SMODEL_TECHY/.. falterafverilog/arriaii...

1‘)“1. arriaiigz_pcie_hip Library SMODEL_TECH)/.. falterafvhdl/arriaiigz. ..

i}"l arriaiigz_pcie_hip_v... Library SMODEL_TECHY/.. faltera/verilog/arriaii...

M arriaiigz_ver Library SMODEL_TECHY/.. faltera/verilog/arriaiigz

a5 o e N R A TR T SO

7. 3amycTrTe CUMYJISINIO BRIOpaB myHKT Merio Simulate / Start Simulation... B mosiBuBIieMcst OkHe BEIOEpHTE
TecTupytommii Moayiib. Haxmure OK.

M Start Simulation X
Design l VHDL ] Verilog ] Libraries ] SDF ] Others ] <3
V1Name |Type |Paﬂ1 | [ i]

= work Library D:/projects/altera/kurs_plisflab_01/work
{i) lab_01 Module D:/projects/altera/kurs_plisflab_01/ab...
] testbench Module D:/projects/altera/kurs_plisflab_01/lab...
+H4l, 220model Library $MODEL_TECH]/. . /altera/vhdl/220model
++-flf, 220model_ver Library $MODEL_TECH/. . /alterajverilog/220m...
14l altera Library $MODEL_TECH/.. /altera/vhdl/altera
( y’l altera_Insim Library SMODEL_TECHY/.. falterafvhdl/altera_|...
:)—jl altera_Insim_ver Library SMODEL_TECH/.. falteraverilog/altera...
ﬂ“l altera_mf Library SMODEL_TECH/.. faltera/vhdl/altera_mf _I
An - =3 QRN e 2 sds eiel X
g o
-Design Unit(s) Resolution
|work. testbench |def ault ﬂ
-Optimization
™ Enable optimization Optimization Options...




8. B mosiBuBIIemMcst okae Objects BeiGepuTe CHrHAIBI, KOTOPBIE XOTHTE OTCIICKHBATD M, C TIOMOIIBIO
koHTekcTHOro merto Add to / Wave / Selected Signals, no6assre nx B okao Wave.

™ ModelSim ALTERA STARTER EDITION 10.1d
File Edit View Compile Simulate Add Objects Tools Layout Bookmarks Window Help

= v o = = = T :
[8-za O-ME || SHRHA| ot @ T 10w me pjpef|tatitan] oufmie o
. = 5 ) = S 4 g % 1
[T 7o oo 0 a2 ] 0 8] | % 4 d i B[] & e [t b manl  CORE | SS4SA|[ LNN
sim - Default —————u————— H df x| §llObjects —————Hd{x] || ] D:/projects/alterajkurs_plisfiab_01/lab_01_testbench.v (/testbench) - Default
¥|Instance [Design unit_[Design unit | (¥{Name [value [kind [Mode tnz |
/-4 testbench testbench  Module & KEYO x Regis...Internal 1 lns / 100ps
- lab_01_inst lab_01 Module & KEVL x Regis...Internal 2
& #INITIAL#9 testbench Process « LEDO StX Net  Internal 3
|5 #vsim_capacity= Capacity L e e ] 4
i B
€
Add Wave ctrl+w 2
Add Wave New )
Add Wave To » 10
Add Dataflow Ctrl+D 11 0;
Add to Wave Selected Signals
List »|  SignalsinRegion
Copy ci+C log > SgnalsinDesign | X7
v > A ————
Find... Cul+F Data:‘ov\ , ( $10 REYO = 0;
Wat S =
Insert Breakpoint 8 KEY1 = 1;

Toggle Coverage 4
#10 KEYO = 1;

Modify »
Radix... 21 #10 $finish;
22
23
4% Processés AX| | 24
¥|Name [Type (fitered) [state| | 25
<
3
<
Kl [ ]
1 Library sim <l o J

A Transcript
# Loading work.lab_01
add wave sim:/testbench/*

VSIM 6>

Now: Ops Delta: 0 ‘sm:/hastbench

™ ModelSim ALTERA STARTER EDITION 10.1d

- 8 x
View Comple Simuiste Add Objecs Tooks Layout Sookmarks Window Help
(=1 = R Y 2iO-AEM|| & 9!‘ B § = | B Lavout [Sipulate | || coumniayout [perau1c - -G-2 B3| xox 2 & @‘
Thewmuws|eae|r as Tk waR [ gmims
EEER T ———
oesgrims Toesgnurs v
>
b0 Modie
tesbench  Process
oy
€ Processes (hctve) T
home ——___[Tpe (iteres) st
F
-’
-
=3
| | 4
EEN
sim: frestbench a1

9. Beibepute mynkt mento Simulate / Run / Run -All. B nosBuBiemcst okHe ¢ mpeayiokeHHEM 3aKOHYHTh
paboty ¢ ModelSim maxxmure Her.



M Finish Vsim

"9\ Are you sure you want to finish?

10. Yepes nexoropoe BpeMs B okHe Wave nosBarcs rpaduku, 0ToOpakarolue MoBeACHNE BHIOPAHHBIX
CHUTHAJIOB.

|7 ModelSim ALTERA STARTER EDITION 10.1d
| View Compile Simulate Add Wave Tools Layout Bookmarks Window Help
[9smiaivanc HEn||o=aH] ot esml o 1me O] T T R o

s ][B e o[\ ot sser: . CphE[QRAQn
LR G

Gom-oetauc

= @ X
[rype () [state
o FINITIAL®9 Intal Actve

Y R— |
[T p— | Cssises)

R Trensaript

vsmM 10

[Now: 405 Dalta: 0 " [sm: restoench/sNTIALTS [opstoszns

11. IloBenennem curnanoB KEYO0 u KEY1 ynpasnsiet tectupyromuit Moayins. BunHo, 4to oHu
MOCJIEZI0BATENIBHO MPOXOIAT YePe3 BCe BO3MOXKHbIC KoMOMHaIuu 3HadueHui. Curnaisl LEDO u LED1 — 3to
BBIXO/IbI TECTUPYEMOTO MOAYJIA. Y OeIuTech, YTO OHU pabOTalOT B COOTBETCTBUH C BHYTPEHHEH JIOTMKON
TECTHPYEMOT'0 MOAYJIS.

3ananue

Omucats Ha si3bike Verilog cxemy B COOTBETCTBHH C BAPHAHTOM (HA CTPYKTYPHOM YPOBHE).
CKOMITHIIMPOBATh CXEMY U 3arpy3uTh B ILIATY.

[IpoBepuTh paboTOCIIOCOOHOCTH CXEMBI TIO TAOJIUIE UCTHHHOCTH.

Omnucarp cxemy JIpyruM CIocoO0M (Ha TOBEEHUYECKOM YPOBHE).

CKOMITMJIMPOBATh U 3aTPy3HTh B IUIATY.

ITpoBepuTh PabOTOCIIOCOOHOCTH CXEMBI 110 TAOJIUIIE HCTHHHOCTH.

ITpoBecTn MoaeIMpOBaHKEe MOTy4YeHHBIX cxeM B ModelSim.

NoookrowddE O



Bapuanrsl 3aganuii

1
2
3
4
5
6
7
8
9
1

F=x+y*z
F=x+y*Z
F=y+x*z
F=y+x*z
F=z+x*y
F=z+X*v
F=x+y*z
F=x+y*z
F=y+X*Z

0 F=y+x*zZ

11
12
13
14
15
16
17
18
19
20

F=z+X*y
PF=z+x*y
F=xX+y*z
F=x+y*Z
F=y+x*z
F=y+x*z
F=Z+x*y
F=Z+X*y
F=X+y*z
F=x+y*z

71 F=y+X*Z
22 F=y+x*z
23 F=z+x*Vy
24 F=Z+x*y



