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a. ioO>T o bD ssiE (1/4)

o File -> New Project Wizard...

Edit View Project Assignments Proces
] New... Ctrl+N
& Open... Ctrl+0 B
Introduction “Next” ' -
® n rO u C I O n eX B New Pypject Wizard...
[z Open Project... Ctrl+)

x New Project Wizard

Introduction

The New Project Wizard helps you create a new project and preliminary project settings, including the following:
Project name and directory Create / Update »

*
* Name of the top-level design entity
* Project files and libraries ; i
* Target device family and device S e e
* EDA tool settings i
You can change the settings for an existing project and specify additional project-wide settings with the Settings X
command (Assignments menu). You can use the various pages of the Settings dialog box to add functionality to o
the project. =Y
l Recent Files » ’\'T
Recent Projects »
o Exit Alt+F4 Custc
Task
AR RN AN A AL

Don't show me this introduction again

Help I < Back Finish || Cancel

AR K 5
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a. #iMIO>STI bR EETE (2/4)

o Directory, Name, Top-Level Entity

(=R gVl NV

Directory, Name, Top-Level Entity [page 1 of 5] /_I_\_Ag_ - l/g '\ U %@E@%*E;‘EH?,

What is the working directory for this project? i %\Tgﬁﬁ@g_\\/]’ DO l\IJ %{’Fé:é. %5

| /home/lab3/takase/le3a/addera 1 Il L/j—d: (/ \ t \y _) l/b\‘lﬁl i ) 7:____ D Z;%-Bj:: D 3-5
= [RENZIRD. )

atch he ey name i '-m-l-l QLIRS Drolect? e is case sensitive and must exactly g 7:: ’ j I:I :/“\ I 0 '\% (: 5— ,r I/g '\ |J %
\addem lj {/FD 7::(&573‘(4:[/\ (%_H\-U(Q:QEE) J

[l_.lse Existing Projecj\Settings...

[adder4

VNAT IS The name o The Ton-16

FOSTY R ]

by T LARLDEIREE @
RICBTICLRITNEZTO> O & E
B— (BE#ANETNDB)

™ Quartusll

< Back [ Nexpe ] Einish H Cancel Directory "/home/lab3/takase/le3a/adder4bit" does not exist.
Do you want to create it?
Yes N I No
Sebr = o = hLs = |
BFNSIRED.

FelF-(U\A TNEED
O 1T MEACEIRE (S [ VEEEST « L2 BUNFEIELRRLY

BRI C IS —H 2D TEITS. BEEBEEER L T<ND

OIS 2 »n

S 2
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 Project Type : Empty project%i&iR
« Add Files : fERBEAHDEIEEZT O T O MIENT S
— SOlFIFIRZMAECEONDTZERDFIEF"Next” [E}Rb“ﬁﬁmi%’a\(i
_ _ _ 71 ILIIRZEEEIEE
« Family & Device Settings

Fa m i I . New Project Wizard
y . Family & Device Settings [page 3 of 5]
"Cyc | O n e IV E " 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.

- Ava i Ia b | e d eVi Ces . Device family Show in 'Available devices' list

Family: | Cyclone IV E Package: |Any

"EPACE30F2317" o

4 4

Pin count: | Any
Target device Speed grade: [Any
() Auto device selected by the Fitter Name filter: \ EP4CE30F
@ Specific device selected in 'Available devices' list < Show advanced devices HardCopy compatible only

O Other: n/a

Available devices:

Available devices: h*>
EP4CE30F23177%3E1R | — — — R

HardCopy: s

Limit DSP & RAM to HardCopy device resources

| G X l “é
e :: ,E{%IS | Help < Back ‘ Next > ‘ Finish H Cancel ‘ 21
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a. #iMIO>S T bDEREETE (4/4)

« EDA Tool Settings

— SNEBODERETY — )L &R
ZEIDHEICIBETD =

y7i - - nr|— Tool Type Tool Name Format(s) Run Tool Automatically
S I I I I u | a tl O n ( L_ Z 5 i al = Bun this tool automatically to synthesize the current
Simulation ModelSim-Altera % | Verilog HDL 3 R]n ate-level simulation automatically after compil
I I D L E }b — l 5 [ ” 9 ‘r>J g y p

New Project Wizard

EDA Tool Settings [page 4 of 5]

Specify the other EDA tools used with the Quartus Il software to develop your project.

Timing analysis:
Operating conditions:
VCCINT voltage:

Junction temperature range:

| Help |

I'/\ b

KYOTO UNIVERSITY

0

1.2v
-40-100 °C

mc... v
Board-Level Timing | <None> 2
Symbol | <None> ¢
e Summary St
Boundary Scan | <None> 2]
— EREZH C"Fi h”
as JE AW, INis
Summary [page 5 of 5]
When you click Finish, the project will be created with the following settings:
Project directory: /home/lab3/takase/le3a/adder4bit
Project name: adder4bit
Top-level design entity: adder4bit (i [ D)
Number of files added: 0
Number of user libraries added: 0 — —
Device assignments: ‘ Help < Back ‘ [ N ] | Finish J ‘ Cancel
Family name: Cyclone IV E
Device: EP4CE30F2317
EDA tools:
Design entry/synthesis: <None> (<None>)
Simulation: ModelSim-Altera (Verilog HDL)

< Back Next

Cancel

22
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411303§§ JEEHE - TA'EDD‘deL\TﬁE'IEKJ
d H D LIg_\\/‘/ g %1§% 3_5 Block Diuagram/JSchematic File
File -> New -> VHDL File

b. HDLI— ROfEEL (1/3)
— File -> New -> Verilog HDL File F7z(& O
v BROEVZVHDLICED R GERT D | Cimiirae -

AKB& (S Verilog-HDLAETHZ
AHDL File
SystemVerilog HDL File
erification/Debu gg gFI

In-System Sou and Prob...
—— < W = AY e _E Logic Analyzer I ten‘ ce File
— EER3TIF/\— RO T Vel EE(C K DT = SigrlTo g Anayer ..
- Other Files

—_— iy AN !
??ﬁ( /E\ ' /\J Z\\ < 77— é ([ \ AHDL Include File
(G — Block Symbol File
Chain Description File
Synopsys Design Constraint...

v BIENEDHEEEE0OKTYT rex e

v N FLAJVIZEEE, EBREFHDLET S E e )
2OEBUNBRRDET T —

« FI(FCILBIC)HDLD 7 1)L ZRF e OOREE

— File -> Save As... @@jj\gp!ﬁ\\gé J
_ ”adder4.V” J71)L&lIE TS

v VHDLOIEE (L "adder4.vhd” — ,
o TasksZEMDFlow:Z “Compilation” (29 & s mmsron v

v Add file to current project

(o]

4
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) <
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%7

% UNIV, ) K a A )
& K 24

Y KYOTO UNIVERSITY




b. HDLO— FDERL (2/3)

o (FIER) DA > RODIER

— NP TVKDICLAT7 D MDA XEZEEREL TR
View -> Utility Windows 2 &

- I« S REBROT, BIFHFDOIT 1 F=ERLTELL
MR —ILEDT 7 A LEHARE S EET)

BT Pz H& M:’v‘ Lo QADE 9
77/(”/0)—%:‘—\’9 , FILERET NN WL
PO U B

Y —JURE7 A >

11?4@ﬁ¢74:>

21%“4 9@@]

)

ARO(A)NAIVE)D
ﬁ?ﬂﬁiﬂ?ﬁgy
l// {_ ODZ\L_ T S " = ~ W
Flow: “Compilation”& 93 xyﬁéx gg/_l’ ;\»I?j
TS—#ERE

A [ <<Fiter #05ind.. | s8Find Next
Hessage
;

ooNVEN  —Ea »

o)
T 3

< 2

Y V4 AY {
n £ system| Processing
0% 000000
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b. HDLO— FDERk (3/3)

 Verilog HDLOHl « VHDLODHI

— | on—
‘ & adder4.v X L ] e adder4.vhd aF L
H #%0 =€ a0 hocm 0 8 ¢ B AM%MT == af om0 8 9
1 [lmodule adderd ( 1 library IEEE;
2 input [3:0] a, b, 2 use IEEE.std logic 1164.all;
3 input cin, 3 use IEEE.std logic_unsigned.all;
4 output [3:0] sum, 4
': output cout ); 5 [lentity adderd is
7 assign {cout, sum} = a + b + cin; ¢ o PoEe X
’ ’ 7 a, b : in std _logic vector (3 downto 0);
8 endmodule d
8 cin : in std _logic;
9 sum : out std logic_vector (3 downto 0);
10 cout : out std logic );
11 end adderd;
12
23 Earchitecture adderd body of adderd is
14 L signal tsum :@: std logic vector (4 downto 0);
15 [Clbegin
16 tsum <= ('0' & a) + ('0' & b) + cin;
17
18 cout <= tsum(4);
] 19 sum <= tsum(3 downto 0);
20 end adderd body;
21




c. A>J)\ALJ)L (1/4)

« FPGARMDRED O U DIERKIGIRICERT D
- EigN%Z L X FEX LN VICEBRT D
- WIS, >0/ O0>YvE>D, REBERHREITD

v RTLCE R SN ZoigZFPGA LDiwIE T Ow D (CEI DT,
siE ) O D DECEERZITD

- Ev MR NJ—-ALAZERNRTS
v BiiE /BeiRDIBEZ )\ U SEih DIERIBIR T 7 1) LICERT B

« 2 )\AJLFE

— Processing -> Start Compilation F7z(&
W — ) LIRET7 1 1> dDStart Compilation /=& Ctrl+L

v’ Start Analysis & Synthesis TARNF T WV IDHEE]EE

= H T » adders S X X< >+ L OQAOE O
Project Navigator| & Hierarchy amesw ¢ adder4.v @ Compilation Report - adder4
Entity:Instance __- 60 {'§ =§ ::E ol IE‘ I:g L[ﬂ ._ A 52; ;
& Cyclone IV E: EP4CE30F2317 @module adder4 (
58 adderd ® 2 | input [3:0] a, b,
g A"“’/\ ﬁls —
’5@ ‘;‘\J IE\ j : §
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« TasksZE®D"Compilation”h‘all greenv (CRRDTESIEFEICO >/ \AJILEIN
- &\F (FEoTJO-—TBI2/)\1ILHWMEBRCEEZEKRT
- REX(FEDTIO—TIS—MERELTCNDIEERT

o IEEIRT UM DIES, FTEIDAXAYVT—2T0402 RO KzE
“Compilation Report -> Flow Messages” "X E&MESRE L,
Avt—7EE(CT/I\YITEITD
- H520YUwJ Help TAXAwYtZ—>0DWebt&ZXE 0] g
— Critical Waning / Warning 6&F 1w/

v CADW—ILTEFESENS EZICHASTNMAELED, BRI IBEEEED
BIRZIEFLUCHLLCE GHETZRICTDLKZEBEZLY)

® o ®
B (Al O A 4 A 88Find..  @8Find Next
2

= |Type ID Message

204019 Generated file adder4.vo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_7_1200mv_100c_v_slow.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_7_1200mv_-40c_v_slow.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_min_1200mv_-40c_v_fast.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool
204019 Generated file adder4_v.sdo in folder "/export/home/lab3/le3a/TA/yano/le3atest/simulation/modelsim/" for EDA simulation tool

Quartus Prime EDA Netlist Writer was successful. © errors, 1 warning
293000 Quartus Prime Full compilation was successful. @ errors, 13 warnings

(-2 - - - -

o
9
oo
©
&
I

g System  Processing (127)

100%  00:00:21 2 8
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« Compilation Report TERIERZHRT D
— Processing -> Compilation Report &7/z(3 Ctrl+R
- ZIEEHOFHEZRB CTHRHEI DL

K adderd.v

Table of Contents

Flow Status

[ G [ o 4

AR K 5

KYOTO UNIVERSITY

= Flow Settings

B2 Flow Non-Default Global Settings
= Flow Elapsed Time

E= Flow OS Summary

E| Flow Log

[ Analysis & Synthesis

(] Fitter

1 Assembler

(23 TimeQuest Timing Analyzer
(1 EDA Netlist Writer

) Flow Messages

) Flow Suppressed Messages

Quartus Il 32-bit Version
Revision Name
Top-level Entity Name
Family
Device
Timing Models
Total logic elements
Total combinational functions
Dedicated logic registers
Total registers
Total pins
Total virtual pins
Total memory bits
Embedded Multiplier 9-bit elements
Total PLLs

X ‘ 4 Compilation Report - adder4bit X ‘
QCyFlow summary |

Successful - Wed Apr 12 16:20:56 2017
13.0.1 Build 232 06/12/2013 SP 1 SJ Full Vers:
adder4bit

adder4

Cyclone IV E

EP4CE30F2317

Final

6/28,848(<1%)
6/28,848(<1%)

0/28,848(0%)

0

14/329(4%)

0

0/608,256 (0 % )

0/132(0%)

0/4(0%)

29
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o« [EE&H X : Fitter -> Summary
— FPGAEDETOv ODERH=
—- 100%%ZB X DIEBMNH D EFPGAT )\ X (CURE SR
o BIERE SEE : Timing Analyzer
— SDCTset_max_delay, set_min_delay%®:i&E I NLZNEN
DADImF NS BN ImFANOGHGEERE] (Bfiildns) ZFRRT
=23 (FAQZ=ER)
— IEFPEIREMDEEET T AN IOy IZIEE I UL, BERIKRERES
FTRCEDLDICIRD
- RFDIEENDDIHZE(ET 1 Z Iz mz U TULVIRLY
v"Unconstrained Paths(d set.__max_delay, set._min_delayZz
B (CERE I NULBERD
B ElEgE%ET CIIFICRICT DHENHD

UK
9 )
A

O%?a/‘y KYOTO UNIVERSITY



d. 14 =20 HINDEEE(S

. HEBDONEETHASHOEEIIBRD TREDKE (SR, J0Ov
D% ERT DERFEIIETENI RET Do

e JOVIDIBEDLAA =T8I0 (LSXIAINANDTEY 8PV T
BFfEIvorR—)L REFR, EIREETRE) DREZITD

- BEARNIZOOY UDIEEDHER, FMEZBETREI DI L.
« Timing Analyzerz{ER 93

— Tools -> Timing Analyzer E7/z(d,
W —)IVED7C > D “Timing Analyzer”

TimeQuest Timing Analyzer - /home/lab3/takase/lezhw3/training/dfftest/dfftest - dfftest
- = v JEarkiansna.Lwn w File View Netlist Constraints Reports Script Tools Window Help
] g > N > s 1 + = Getting|Started
My > % @ AL 1B AR IR SR e N
- ‘ Report not available Welcome to the TimeQuest Timing Analyzer
dfftest.bdf X L lTlmeQuest T|m|ng Analyzer L e
I = R . T TSy T

~ o — R |

Tasks fe®
« (& Open Project... -
[ Netlist Setup
» Create Timing Netlist
» Read SDC File
» Update Timing Netlist
» Reset Design - 2
] Set Operating Conditions... Console
[ Reports
= & Slack
=79 Report Setup Summary
9 Report Hold Summary
=3 Report Recovery Summary
=9 Report Removal Summary!
=3 Report Minimum Pulse Wi
= Report Max Skew Summar
= [z Datasheet
9 Report Fmax Summary
= Report Datasheet
= & Device Specific

=9 Report TCCS H
= I DN
AL ® 1) assumed to be external and are run using Tcl's "exec"
1) command.
IE )

1) - Type "help" to view a list of Quartus IT Tcl packages
D - Type "help <package name>" to view a list of Tcl commands
KYOTO UNIVERSITY D evettunte. tor the specieied guareus 11 el pacras
i) -= Tvbe "help

@@

—+cl” to aet an overview on Ouartus IT Tel usages



d. 91 Z >V HIRIDETE (S

« Timing Analyzer
— TasksZ®d “Netlist Setup -> Create Timing Netlist” #3417
— TasksZE®D “Netlist Setup -> Read SDC File” =317
— Constraints -> Create Clock... 520w O %:&%E

TimeQuest Timing Analyzer - /home/lal

TimeQuest Timing Analyzer - /home/lab3/takase

File View Netlist Constraints Reports Scr

Report 1 -

File View Netligt NeGhSdcilhicl Reports Script
Create C|ock...‘

| 3 TimeQuest Timing Analyzer Sur SD( Report
L diftes [ - TimeQuestTiy  Croate venerated Clock-- g parp
Set Clock Latency... ic
Set Clock Uncertainty...
Set Clock Groups...
‘[“ I ) Remove Clock...
| Tasks 18® | Set Input Delay...
il - ?pﬁ" P'°'er°t"‘ g fl Set Output Delay...
3 5 remg — ; = Derive PLL Clocks
— — < | « 3 Open Project... ) .
» Reset Design [ Netlist Setup Derive Clock Uncertainty...
] Set Operating Conditions... v 4 » Create Timin
[ Reports W " Read SDC Fi Set False Path...
=& Slack =l —t =
=79 Report Setup Summary > Updatg Timir  Set Mult‘lcycle Path...
=7 Report Hold Summary 5 ge:%t Design . Set Maximum Delay...
59 Report Recovery Summary et Operating Co -
=7 Report Removal Summary [ Reports Set Minimum Delay...
&9 Report Minimum Pulse Wi B2 Slack Set Max Skew...
59 Report Max Skew Summar| =9 Report Sety
=- [y Datasheet H
=9 Report Fmax Summary &9 Report Hol¢ Read SDC File...
I Report Datasheet 50 Report Rec{  write SDC File...
[ Device Specific 57 Report Ren
5 Report TCCS = @ Report Min Reset Design

[« »
|

J) - Type "help <package name>" to vie
\i) available for the specified Quart

HeE]

AR K 5

KYOTO UNIVERSITY




d. 91 Z >V HIRDEE(SE)

o Timing Analyzer
— Constraints -> Create Clock... 520w J% 8T
v Clock name: 0V O%DEE FRic ATHBE (Fl : clock)
v Period: 20w D REBEADESTE
v Waveform edges: i75 MWD /IIETFH D EEDRTE

v Targets: %ETOIIE DO OwW DJ7Z1ER
0 “List" S5 LT >"T&IR

Collection: ‘get_ports s ‘ Filter: | *

v SDC command(c&ERk =N s
Bl RREND oty o

No duplicates

o Create Clock
Matches

Clock name: T |
Period: 10.000 ‘ ns T4 matenes found 1 selected name
Waveform edges | 8;{3} lock
Rising: ns gg{;}
ing: ; <]
raling; e 0.00 5.00 10.00 [ = =
<<
data[1]
Targets: \ | data[2] I
SDC command: \ create_clock -period 10.000 | SDC command: | [get_ports {clock}]

‘ x Run H Cancel H Help ‘ [r— [ OK IU Cancel H Help —_—
& R %IS . ¥
- UK 5 33
o{/

Y KYOTO UNIVERSITY




d. 91 Z >V HIRDEE(SE)

e Timing Analyzer

— Reports/ L FTHAZJICEATBELDLNR— MY
RESNDLDICIRD
v R U CTORWEDH S NUTHEIFIDBINR ETXHIL T B
v Compilation Report WS EBHERTETDLDICRD
v Fmax Summary: B{ErJgE/REmKEIRE (BEADFRIICKD TEND)
v Clocks: IRTESEAME T D% TEIEED I O T B ER

— TasksZED “Write SDC File...” THI¥I T 7 1)L =R F
v <module>.sdc &93&ET0O2 T MMCEEERHEINDS

(UL TZESH &L
v '|;é.int =5 j_—q:x l\/\‘—xt“ SDC file name | dfftest.sdc | fiad

4T 7 1 JLEVER U TIREEL TH KL v oo

Tcl command: | write_sdc -expand "dfftest.sdc"

| OK [}H Cancel H Help l

\ \
SOONW&/”U’, __N a »
- 7t 34
-
< DED

</ KYOTO UNIVERSITY



e.>=a1L—>3> (1/12)

e FI(FITAMIUFIF7AI)ILEZVERRT D
- FAMMIFI7AILEN, 8ETUCEIEHEREHE D OFEZ I D

IMESR T DIESHD T 7AILDC &.
— J\— RO 7sEih=5EVerilog HDLTEEIN 9 B (EER3 TIISCEDIRAES
9B E)

e MIIRICIERDANZE X, > =1L —~ModelSimTH
7]%2%%/5\“@“5

fMulladder_vig_tst/A |0
fMulladder_vig_tst/B

fMulladder_vig_tst/... |1
fMulladder_vig_tst/...
fMulladder_vig_tst/... | St0

\

O&Ouer%m __N a A )
-~ 5

S Y/

ODED

</ KYOTO UNIVERSITY

35



e.>=Za1b—>3> (2/12)

o TAMMIFI7A)L7ZERkd DFIE
— Processing -> Start -> Start Test Bench Template Writer
— ./simulation/modelsim/*.vt BMERR=ND

o *vt ZiRE BEULIE JE-LULTHLWI 7AILZED

v VICTBEITrHICKDTldverilogE— RHAIMEZ S
v FEBEUZZEETD
“timescale 1 ns / 1ps
o 1591 ARXTY T MIns, AHBE (/NEAI) HlpsEUL\DSER
v BUTFOEERDIE T (CHIHAZR EZ Lk 9 D
// code that executes only once
// insert code here --> begin

v ITOEMRDE T ICAREDIE (RAZ) Zicihd D
// code that executes for every event on sensitivity list
// insert code here --> begin

o eachveciES (I EDIRVDT@eachvec; (A 7D MHHIBRYT S
. BNTE=5Template WriterZ{EHDIRX< THERL)

oSN M %IS N
/9 ) l}l ,ﬁ f?
< N

Gt KYOTO UNIVERSITY
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o« TAMIFIT7AILDEEEH — JEJE :
— KA : #1000
A<= 0; - wOIRL :
B<=B+1; always begin
Cin <= ~Cin; //¥x #100
As <= 4'b10_01; // 4Ew clock <= ~clock;
~D2EEER (binary) end
v GEZEDVERFUL)AES (C v 0w iR DR (T {EF
RAEND v initial begin - end 1>

always begin - end MD%Mal,
module - endmodule @
REICEEAT D&

v alwaysJOw oEL(E
5 (CEITETND
Verilog-HDLTE MM TWEXT, v’ eachvec(dR{ERDTZH
FAGIERELBVEHFEHEREBDEY,  Qeatvec IS cRbE
=¥

&OJNWS/”Q N a #IS »y
NS 37
O(/ DED

</ KYOTO UNIVERSITY




e.>=1Lb—>

o TAMIFT7A)LDE kA
— BB EEERH
"timescale 1 ns/ 1ps

v 194 LRFT YT ns. F&HIE
E (&/)\&fi) H'lps

- COPFREIFEEEROH
12T, IRUCHTKLKEZ
=L

— BE{DELEFILSERD
V EDCNhE=hE? ?

AR K 5

KYOTO UNIVERSITY

X fulladder_test1.vt (/home/lab3/takase/le2hw3/training/full
RPBe - Bz B & 35

fulladder_test1.vt ¥
)s
initial
begin
// code that executes only once
// insert code here --> begin

A <= 0;

B <= 0;

Cin <= 0;

// --> end

S$display("Running testbench");
end

always

// optional sensitivity list

// @(eventl or event2 or .... eventn)

begin

/] code executes for every event on sensitivity list
// insert code here --> begin

#100

Cin <= 1;
#100

B <= 1;
Cin <= 0;
#100

Cin <= 1;
#100
A<= 1;

B <= 0;
Cin <= 0;
#100

Cin <= 1;
#100

B <= 1;
Cin <= 0;
#100

Cin <= 1;
@eachvec;
// --> end
end
endmodule




~

=2l —= (5/12)

« Quartush*Smodelsim-asex MU I fzsbDETEE T B
— Assignment -> Settings -> EDA Tool Settings -> Simulation
v Tool name: ModelSim-Altera

~

v' Format for output netlist:
Verilog HDL
(VHDL T %51 HF(EVHDL)

v NativelLink settings:
Compile test bench

v’ Test Benches... #21w/2

Settings - Fulladder

Category:

General
Files
Libraries
= Operating Settings and Conditit
Voltage
Temperature
= Compilation Process Settings
Early Timing Estimate
Incremental Compilation
Physical Synthesis Optimizal
= EDA Tool Settings
Design Entry/Synthesis

Formal Verification
Board-Level
= Analysis & Synthesis Settings
VHDL Input
Verilog HDL Input
Default Parameters
Fitter Settings
TimeQuest Timing Analyzer
Assembler
Design Assistant
SignalTap I Logic Analyzer
Logic Analyzer Interface
PowerPlay Power Analyzer Sett
SSN Analyzer

Specify options for generating output files for use with other EDA tools.

Tool name:|| ModelSim-Altera

—
o

[ <
Run gate-level simulation automatically after compilation

EDA Netlist Writer settings

Format for output r{tlist: IVeriIog HDL s ‘ ] Time scale: |1 ps

Output directory: | simulation/modelsim

Map illegal HDL characters Enable glitch filtering
Options for Power Estimation

Generate Value Change Dump (VCD) file script | Script Settings..

Design instance name:

More EDA Netlist Writer Settings...

NativeLink settings

None

Use script to set up simulation:

E l Test Benches. I
I

Script to compile test bench:

[More NativeLink Settings...

| Reset |

OK H Cancel H Apply H Help ‘

AR K 5

KYOTO UNIVERSITY
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(6/12)

— Test Benches
v New... Zz0Uw D
— New Test Bench Settings

v’ Test bench name: {EFED%HI

v Top level module in test bench: Z=
EROFTAIFEDS I —ILRAICTS
(Template writerz{E> /235, *_vig_tst
(CIRDTWL\D)

v Test bench and simulation files:
simulation/modelsim/*.vt

(...nSEIR—TYERR UTE T 7 1)L 7Z23E4R)
v Add Zz0Uw D
— Test BenchesIC&E> COK, Applyz2oUw 2

o Edit Test Bench Settings

Edit test bench settings for the selected test bench.

Test bench name:[ testl J

Top level module in test bench: \ testl

Use test bench to perform VHDL timing simulation

Design instance name in test bench: ‘
Simulation period
@ Run simulation until all vector stimuli are used

End simulation at: |

Test bench and simulation files

filename[\simuIation/modeIsim/adder4_test1.vt |:|II Adi Ij

File Name Library HDL Version Remove
Up
Down

Properties...

oK || cancel |[ Help

Specify settings for each test bench.

Existing test bench settings:
Name )p Level Modu jesign Instanc Run For Test Bench File(s) Edit
testl NA simulation/modelsim/adder... =
Delete

TN »
< /5\' %IS j: ‘:T’z’

Y/ KYOTO UNIVERSITY




e.>=a1L—>3> (7/12)

o TANFT7A)LDEEkA
— BRI BEEFH
"timescale 1 ns/ 1ps
— BEIOEIE(ILSERD
vV BFEDICINENE??

@eachvec; (&
X RN7DI

);

initial

begin

// code that executes only once
// insert code here --> begin

a <= 4'b000o;

b <= 4'b0000;

cin <= 0;

// --> end

$display("Running testbench");

end

always

// optional sensitivity list

// @(eventl or event2 or .... eventn)
begin

// code executes for every event on sensitivity list
// insert code here --> begin

#100

a <= 4'bl10ee;

b <= 4'b0010;

cin <= 0;

#100

a <= 4'bol1e;
b <= 4'bl010;
cin <= 0@;

#100

a <= 4'bo11e;
b <= 4'b0011;
cin <= 1;

#100

a <= 4'blee1;
b <= 4'b0100;
cin <= 1;

//@eachvec;
// --> end
end
endmodule

AR K 5

KYOTO UNIVERSITY
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e.>=a1L—>3> (8/12)

e ETZBI/\AILTD (DRIEBN 7 (CIRD>TLBIET)

e =L —A%ZEETD
— Tools -> Run Simulation Tool -> Gate Level Simulation...

3/training/fulladder/fulladder - fulladder

Window Help &
Run Simulation Tool id =& RTL Simulation

*" Gate Leypl Simulation...
I

== 2, Launch Simulation Library Compiler
e S\ Launch Design Space Explorer

~ |73 TimeQuest Timing Analyzer Status Successf

Advi R rtus 1l 32-bit Version  13.0.1 Bt

i sion Name fulladder

& Chip Planner !evel Entity Name fulladder

. . ily Cyclone

4 Design Partition Planner = EP1C6Q2
Netlist Viewers * ng Models Final

. . | logic elements 2 /5,980

1 SignalTap Il Logic Analyzer | pins 57185 (

«= In-System Memory Content Editor | virtual pins 0
=) Logic Analyzer Interface Editor | memory bits 0/92,16
| PLLs 0/2(0¢

|of] In-System Sources and Probes Editor
j: QinnalPrahe Pinc

AR K 5
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>=Zab—>3> (9/12)

Objects 1> K
gFHUWMESZ
WavelC I\j\JO

Help

Ny e i
— “a-a-ga 4

tat sl

e ] Waver-f > R

ZoOMmZE O]
ﬂg@@ﬁ“@@Q RICLM W
W e ————— 1 1|7]X]

& sim - Default
*|Instance
=14 adderd_vig_tst {
+- o i i
@ #ALWAYS#E0 i
|£ #vsim_capacity#

fadderd_vlg_tst/a 00 1001
fadderd_vlg_tsth —'\'MHH—W@@W
fadderd_vlg_tst/cin |0

fadderd_vig_tstic...

fadderd_vig_tst/s... {0000 {1110 { {1010 {1110

Net

48 Processes (Active) —— z—— + & X|
*|Name | Type (ilter /=

A

509.599 ns
p— 2] P Cursor 1 .
W Dbrary ) a3 sim <[ <[>l e i = [ = =l
f-] Transcript +

# Time: 0 ps Iteration: 0 Instance: fadderd_vlg_tst File: /home/lab3/tskase/le3a/adderdbit/simulation/modelsim/adderd_testl. vt
d wave -position end sim:/adderd vlg tst/a

wave -position end sim:/adderd vlg_tst/b

-position end sim:/adderd_vlg_tst/cin

Tra n Scrl pt -position end sim:/adderd_vlg tst/cout

|j/r ~ '{|j -position end sim:/adderd_vlg_tst/sum
/ v§IMipaused)> run -all l/ \_7) l/ \_7)

# JRunning testhench

VSIM(paused)> run -continue —
¥SIM(paused)> run ﬁmj taj.gs Lj J: D

VEIM(paused)>

[

@

[Now: 509,599 ps Delta: 0 sim:/adderd_vlg_tst | 0 ps to 535079 ps

AR K 5 43
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e.>=a1L—>3> (10/12)
o RIS NIRVNGEES

— TAMIFI7AINZZDZHBEIAZI/I\AILLELD

v “Library” D4 > K@ gate_work -> <module>_vlg_tst %z
H2Uw LT “Recompile”

— Transcription>«r > RJ(C# Error loading design”h T
UNDIOVHEER

v BO2)AIILUTEHETVDEES, TAMMIFI7AIUI
2h, T7AILDEENEED TLWDIREDEIRENEN DD

C=AND

ModelSim
Eile Edit View

RA STARTER EDITION 10.1d

imulate Add Library Tools Layout Bookmarks Window Help
iB@Eno| o-ATN|cEgH|

| Layout [Simulat vl H ColumnLayout ATL0oTunn H N W @H R EEEr

T[N ] kL eyl E S
lt> ESEaET LW W

m] Wave - Default

lﬁﬁ%éwg

W“‘*JWvHx&amH

\
NIV
©

5 No
N 2
S aab V4 AY
< S
O(/ <

"g h o Create Wave
KYOTO UN|VERSH JIIL altgb_y

|Tvpe (filtered)
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e.>>=a1L—>3> (11/12)

o SRIEDRRRSNBVES (ZD2)
— Simulate -> Start Simulation...
— Design 7@ "Design Unit(s)” (CT
gate_work.<module>_vig_tst %&&EiR
— Libraries 2@ “Search Libraries” (CC Add... LT
MEIRS A TS UZEBNMT D (“cycloneive_ver'@FHEIRTLLY)

v "altera_ver”, "gate”, “gate_work” ""BEIMCAD> TWLWDZEN
HDN, EE5TEXL

X ModelSim ALTERA STARTER EDITION 10.1d

> Start Simulation > Start Simulation

Design] YHDL ] Verilog ] Libraries ] SDF] omers] < Design] WHDL ] verilog  Libraries ] SDF] others] <)
¥|Name | Type |Path E Search Libraries (-L )
£
= fl) work Library gate_wark l Add“.%‘ ]
= M gate_work Library fhomedlab3ftakaseslezhwidraining
s Module fhome/lab3itakasesleZhw3itrainin Modify
:"mga'el—‘*“”k End Simulation I ] fulladder_vlg_tst lModule /home/lab3itakasesleZhwadtraining Fo—

L Tuhadder w4l 220model Library  $MODEL_TEH. /altera/vhali22( ﬁ

) ,{m 220model_ver Library $MODEL_TECH/. /alterasverilogst

Y] M altera Library $MODEL_TECH/. falteras/vhdl/alte R

-4l attera_insim Library  $MODEL_TECHY. /altera/vhdl/alte Select Library

w1 altera Insim ver | ibrary SMONFI TECH/ falterasvariins il

KT | = Select Library

esign Unit(s) Resolution cycloneive ver F Browse...
!"gatE_work.fulladder_vlg_tst ‘ (Ilps ﬂ‘ _cycloneiv_ver L ———— |
‘cycloneive
Sptimizat cycloneive_ver u K Cancel
[~ Enable optimization Optimization Options e JC.Y.Clonev J = fr—

N » ¥ [ |
/5\

KYOTO UNIVERSITY ok | cancel ok | cancel



e.>=aLb—>3> (12/12)

o TDABDIEIE
— “Objects” T4 > ROMNSEHIUTZVMESTRZ
"Wave” D14 > RIICRSYITS
— “Run Length” ZFREDAET=(CF D (ffl : 100ns)
vV RKETEDESZaL—a>EEHIEND
— “Run” > “Run - AllI” RREZDT W IT B
v “Transcript” O > ROTEERADEO]EE
(BNTEES5T>BDEFSIHNERVDE)
— RIEDOFRREIHIVYVIOXREIEF—ANT
Zoom In/Out/Full’i EHVZE ] Ee
— B ET A MR FTEEBHCH, BEEIEEGOIEE
v E8HR0OG20 v T "Force..."1q E
- T AMIFZEZREUCIZE(E,
“Library” 21 > RO 5SRecompile LT “Restart”

O&OSNWS% N a #B »y
c ) /'i\ j( ‘:T5

%O\M:%Dy KYOTO UNIVERSITY



f. AAE>DEIET (1/3)

e CIIEDESIRZFPGAOALRLHE>(CEINDHTS
_BMTOIEICHL T, R—REDXAVFHSANESZED,
LEDICIEBR N LIED TEB LS (013
— EOED1-ILDEDAEHE(CHIELTLBIME
1-—H-XRZATIEESTHA 2R BBRT B E
v EVT7HAURFTED DIEBICET]

o https://panda.ecs.kyoto-u.ac.jp/access/content/group/2024-110-
9084-000/HW~NX a2 7IL/E>TF7HA > FK_rev.xlsx

e FPGAOAHADE> ERIERE EDMISIE,
BEUNGRIBER LVE > 77U A > REZFFR I D
— SEIOHITIE, 2DDAIERT v TSWDA,B,
FvrU—a>"FT>F—DTwWVI 1SW SW4,
MEFv -7 RZELEDELTULD
— FEEES RN TIHEOVBEFCIHU THRHICZEZATHFELULD

| JooNT __N a 3 ‘
-~ K 47
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f. AlBaES

>~DEIFT (2/3)

e Pin PlannerZzic&) 9 3

“Assignments”

“Pin Planner” ZFJz(J Ctrl+Shift+N

Quartus Il 32-bit - /home/lab3/takase/le3afadder4bit/adder4bit - adder4bit

File Edit View Project Processing Tools Window Help

QE d

Project Navigator

b =3

Fe

[ Files

| Search altera.com ‘ @

%’ Device...
_" Settings... Ctrl+Shift+E

TimeQuest Timing Analyzer Wizard...

-fssignmant-Edicon

% Pin Planneg Ctrl+Shift+N

il

.

¥ O rwv OO @ P A e

v X | 4 Compilation Report - adder4bit X
h

‘Flow Status ‘Successful - Wed Apr 12 16:57:56 2017
Quartus Il 32-bit Version 13.0.1 Build 232 06/12/2013 SP 1 S) Full Vers

RETTOVEASSIgITTeTsS™

i'» Back-Annotate Assignments...
Import Assignments...
Export Assignments...
Assignment Groups...
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Alt+D

5 LogicLock Regions Window
gz Design Partitions Window

GloHal Settings | | Revision Name adder4bit

e Top-level Entity Name adder4

v Family Cyclone IV E
Device EP4CE30F2317

2sis Timing Models Final

6/28848(<1%)
6/28,848(<1%)
0/28,848(0%)

Total logic elements
Total combinational functions

T

(i) Flow Sunnrecced

j Analyzer Dedicated logic registers
r Total registers 0

Total pins 14/329(4%)
Meccanes Total virtual pins 0
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- EOZBIMH T CRVNEE(EEEST 2B /\1ILT B
- BlDOE> 2N D5 E(E, Top-level[C/dD> TLDINETRT D

Pin Planner - /home/lab3/takase/le3a/adder4bit /adder4bit - adder4bit
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o in_a[3] Input PIN_D10 8 B8_NO PIN_C8 2.5V ..fault) 8mA (default)
n_a[2] Input PIN_C10 8 B8_NO PIN_H11 2.5V ...fault) 8mA (default)
@ in_a[1] Input PIN_B10 8 B8_NO PIN_B6 2.5V ...fault) 8mA (default)
'n_ a[0] Input PIN_A10 8 B8_NO PIN_B5 2.5V ...fault) 8maA (default)
pio in_p[3] Input PIN_B13 7 B7_N3 PIN_A5 2.5V ..fault) 8mA (default)
in_ b[2] Input PIN_A13 7 B7_N3 PIN_C7 2.5V ...fault) 8mA (default)
'n_ b[1] Input PIN_F11 7 B7_N3 PIN_A4 2.5V ...fault) 8maA (default)
in_ b[0] Input PIN_E11 7 B7_N3 PIN_E9 2.5V ...fault) 8mA (default)
‘% cin Input PIN_E15 7 B7_N1 PIN_G10 2.5V ...fault) 8maA (default)
24 cout Output PIN_A8 8 B8_NO PIN_F10 2.5V ...fault) 8mA (default) 2 (default)
24 sum[3] Output PIN_A9 8 B8_NO PIN_H10 2.5V ..fault) 8mA (default) 2 (default)
°”‘ “ sum[2] Output PIN_F8 8 B8_N3 PIN_C6 2.5V ...fault) 8mA (default) 2 (default)
°“‘ sum[1] Output PIN_C8 8 B8_N1 PIN_B8 2.5V ...fault) 8mA (default) 2 (default)
N a N «» °”‘ sum[0] Output p|N Bﬂ default) 2 (default)
? £ | <<new node>> O DIFFIO_T20p, DA 4
Vs A =z (4] PIN_| 89 IOBANK S Column 1/0 DIFFIO_T24p, PADD17, DQS5T/CQ5T#, DPCLKIO =)

PIN_B14 IOBANK_7 Column I/O DIFFIO_T31p, PADD10
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i TimeQuest Timing Analyzer
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1 SignalTap Il Logic Analyzer
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|s] Logic Analyzer Interface Editor

|od] In-System Sources and Probes Editor

SignalProhe Pins
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[search altera.com | @
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J & Compilation Report - adderdbit X

Flow Status
Quartus Il 32-bit Version
Revision Name
Top-level Entity Name
Family
Device
Timing Models
Total logic elements
Total combinational functions
Dedicated logic registers
Total registers
Total pins
Total virtual pins

< Programmer A

Fqtal memory bits
E]:bedded Multiplier 9-bit elements
Jotal PLLs

rrTTAG T DeTTggeT

#z Transceiver Toolkit

Jrgiiy

KYOTO UN

I External Memory Interface Toolkit

Flow: [Compilation

S | [Customize..

Task

1
CERCER J

Compile Design

P Analysis & Synthesis

» Fitter (Place & Route)

P Assembler (Generate programming files)
» TimeQuest Timing Analysis

 ENLNLNENIN
@

“{, MegaWizard Plug-In Manager

Nios Il Software Build Tools for Eclipse
A Qsys
/2 Tcl Scripts...

Customize...

+

etlist Writer
Program Device (Open Programmer)

-

Options...
License Setup...

l{; Install Devices...

Successful - Wed Apr 12 17:51:01 2017
13.0.1 Build 232 06/12/2013 SP 1 S] Full Vers
adder4bit

adder4

Cyclone IV E

EP4CE30F2317

Final

6/28,848(<1%)
6/28,848(<1%)

0/28,848(0%)
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0/132(0%)

0/4(0%)

52



g. FPGANDEIEDEZIAFH

» FPGAR— R7Z2PC(Ci%#Ht
- BRI

— USB%& #%ift




g. FPGANDEIEDEZIAFH

g — — 7 (SIBIE(C
e Programmer®DsEZITD | o TELS I
— Hardware Setupz=2UJw 2o LT,

Currently selected hardware: Z “USB-Blaster [X-X]" &9 &
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“Create Symbol Files for Current File” Z1#iR9 3
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