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1. [FL&HIZ

ZDEFIE. Quartus” Prime v17.1 ICTTIERERBEHINI-SMERY—ILDATIL HLS /(5% FERL
F-—EDEEFIBICOVLWTHALTWVET ¢ Y—R-a—FZ#a2/ ()L, T2aL— 3L, HDL ZFERE.
Quartus’ Prime @ Platform Designer X7 LIZHRYAA ., BIFF VM TEIERERRE TITOTLVET S

AEHTIE HDL {ET 2 R—R MDA ATT—RELT Avalon-MM Slave 1871 —REL £FE
Ni=a R —FRUkE Nios® I 7Oy ML ZAAFIELEIEEZITOTLNET,

AREETIE axb OLUTIEEESRE HOL £T5V—R-TOTSLERELTLET,

2. FHEiZRE

FRBEENSIC L —EORETFIEEHBLTLET,

TS5y TH—L: Windows® 7
Visual Studio: Microsoft” Visual C++ 2010 Express
Quartus’ Prime: Standard Edition v17.1.1 Build 593

ModelSim® - Intel® FPGA Edition: 10.5b

(R Cyclone® VE FPGA FRFEFvk

2-1 Cyclone®VE FPGA BAF* vk

X BLAERIZTERET BBA1E. Quartus® Prime OFOCIHMNITYOVIRERBELTEL, EUEE
#EARTAR—FIChHhhE THRET HETHRHLTEET,

—
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ihc_work.zip [Z—EDIEEICLEL I7AIILEEE[HL TLVET , ihc_work.zip ZFEET HETECER (K 2-1-1)
(2> TLVET,

quartus_project
THILE software F# /LS

ihc_work 744 E—
—] , software _ €] test.c
|| nios_sys.qsys

, quartus_project

build.bat | top.qpf
ihc_setup.bat || top.gsf
¢+ test.cpp =] top.sdc

¢+ test_tb.cpp =] top.v

2-1-1 AN ET7AIVIERL
ihc_work Z#/)L%": A TILOHLS AV NASDEBEICTHERLEY,
quartus_project ZAJLA:  Quartus’ Prime DIE{EICTHERALETS .

software J#/LA: Nios® Il Software Build Tools for Eclipse (Nios® Il SBT) DIR{EIZTHERLET .

FI7AIVZDWTIE, BRI ChHE THRALET

—
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3. A2 TIL HLS a5

AT IV HLS a2/ L S(&, Quartus” Prime v17.1 &Y Pro Edition. Standard Edition. Lite Edition 3 XT®D
Quartus’ Prime Edition [ZIZETREINTEY ., BETHERTHENTEET,

31 A2 TILHLS T SDIEE
AT ILEHLS a8 5%, ANSIC/C++ DY—R+O—K% HDL 1EF BATENTEREMERY—ILTT,

VIR 7 CEIRTBEYEN—FD7 TERL-ANSEEMERTEER ¢ Y—X-O—FNDHEEEE HDL
£FBIEMNTEE T HDL IET BN ETT—RITEE T H/N\—RKHT7I2HhE CEIRAIEETT,

o ERMEEA AT —R
T A FTT—R
Avalon-ST

Avalon-MM

Avalon 423 71—R%EEIRTHZET Platform Designer DAR—FRAD 1 DELT Platform Designer
AT LRAICEET HIENTEET,

AEHTIE, Avalon-MM Slave A2 T7x—REFHAL-FIBZEFRALTULVET,

A TIL HLS AV ASIZTHR—FEN TS HEEEIL TR TY W
® Emulation (build.bat A TI& test-x86-64 TEZ
PC L CRABMDMEEERIILET , A/ (ILRICERSh=ERITO7M IV FRELET,

® Generate (build.bat ATl test-fpga TERE)
component FETELT-BA%®D HDL ZHERLET .

o Verification (build.bat )N TI& test-fpga-sim TEZ)

component FEFELT-BE%k% HDL {t. main BEEIMST AU FELERL. RTL Simulation Z3E1T
LEYT . ModelSim® [CTEITINTIaL—La iERE wif IJ7MILELTERLET,

AV VRICERSNI=RITI7 AV EREILET .

—
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3-2. AUTIVHLS aVINASERBFICNELR) I I T

AU TIVHLS AUNASEERT BRI, FEEY Iz 7 RIEREICRYET,

[Windows® DiFE]
® Microsoft” Visual Studio 2010 Professional

X BHhRD Microsoft® Visual Studio [FHR—RLTULVER A, (2018 £ 3 BIRTE)
e Quartus’ Prime 17.1 LI E

o FiELVFhA®D HDL ¥3al—4
* ModelSim®- Intel® FPGA Edition
* ModelSim®- Intel” FPGA Starter Edition

+ ZDfth Mentor Graphics® £ @ ModelSim®

ModelSim® D HR—k+/A—3 (2 DULVTIX, Quartus” Prime D1)1J—X+/—krKN TEDA
Interface Information] Z&+HHE TISHRFZALY,

Intel Quartus Prime Pro Edition Software and Device Support Release Notes Version

Intel Quartus Prime Standard Edition Software and Device Support Release Notes

[Linux DIHFE]
® GCC TV/RAF.C++ F4T3Y) va7.7
X BRFIRD GCC AV AFEELY Cr+ SATIFVIEHHR—ILTUOER A,
o TRELVFIM®D HDL ¥2al—4
* ModelSim®- Intel® FPGA Edition
* ModelSim®- Intel® FPGA Starter Edition

» ZMh Mentor Graphics® ¥t @ ModelSim®

ModelSim® D HR—k+/3—3 212 DUVTIE. Quartus” Prime M')1J—X+/—kKN TEDA
Interface Information] Z&HE TISHRZEL,

Intel Quartus Prime Pro Edition Software and Device Support Release Notes Version

Intel Quartus Prime Standard Edition Software and Device Support Release Notes

ATIL HLS A/ A(Z5DARUER -S4 IF g+ EEBREDLHY . FEEHEFDI7AILIE c++ T7AILE
BIRRIZHRULNVET,

.c. .C. .cc, .cpp. .CPP, .c++, .cp, .CXx

—
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3-3. ERERREZHDRTE)
AT IV HLS AV ASERBHZL O DIBETHDEENNETT,

IHCROOT: A TIL HLS a5

VC_INSTALL:  Microsoft® Visual Studio
THE

ihc_work¥ ihc_setup.bat Z{ERAL . HWELRREBELHDFRENTTEETT,

ihc_setup.bat ND/N\RFRIZIZEHE THIREL . ETL TSN, RIBEICHHE THRELT= ihc_setup.bat
FETTHETREEHNERSN-OTUR-TOVT M EFHLET,

% ihc_setup.bat ZE{TLI=aVYUR-TOVTMNATOARBEEHNEDILYET,
aAvUR-FOVTNEFCEE AL, BE ihc_setup.bat #E{TTAINEAHYET,

(FNE 1) ihc_setup.bat ZHV')vIL. "#RE" T FERLET,

quartus_project 20
|| build.bat 20
12| ihc_setup.bat [

| B< (0)
¢ test.cpp ‘ RE(E)
¢+ test_tb.cpp HJE'J(P)

& EERESUTESA)..

3-3-1 ihc_setup.bat DIFE

(FlE2) TEE3IITEFREICHHETRELET,
6 TH: IHCROOT: Quartus’ Prime A AR—JL=T#4ILEHN®D his TAHILFEETTH/SR

3-3-2 f5l:  set IHCROOT=D:¥tools¥Intel_FPGA¥v171_Std¥hls

8 {TH: VC_INSTALL:  Microsoft” Visual Studio D74 JLE
FIHIEDA A= )L THILETT,

3-3-2 f5:  set VC_INSTALL=C:¥Program Files (x86)¥Microsoft Visual Studio 10.0

10 4TH: LM_LICENSE_FILE: Quartus’ Prime & ModelSim®- Intel” FPGA Edition D54t X

3-2-2 f5l:  set LM_LICENSE_FILE=D:¥flexim¥altera.dat;D:¥flexm¥mentor.dat;%LM_LICENSE_FILE%
%LM_LICENSE_FILE% 1KY, Z DD EEEITL TBMERLTLET,

—
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17 478: PATH: ERTFED ModelSim® DRITI7AIVDIFHET DTAILTETD/NR
3-3-2 fi:
set PATH=%VC_INSTALL%¥VC¥bin¥amd64;D:¥tools¥Intel FPGA¥v171 Std¥modelsim_ae¥win32aloem;%PATH%
%PATH% [Z&Y., ZDMD PATH FRFEISHL TEMERLTLET .

X EHD ModelSim® @ Edition 2/ \—23 F A AR—ILENTWDIGEEIL. FAT S ModelSim D
RITI7MINDFET D IAHIVEETNREERETIVLELHYET,

Becho of f

1:Please Set Following

##F#E#ﬁ#########################################################
set IHCROOT D:¥tools¥Inte| FPGAY/171_Std¥hls

set LMLCENSEFLED V1 o m¥a I o ra. clat s D ¥ ox | mémertor . dat ; 2LM_L ICENGE_FILEZ

1:0o rot edit from herel!
###ﬁ#ﬁ########################################ﬁ#ﬁ###############

t1Set Tools
4 ‘||’O1I’1I’1I’“ﬁllk|Tﬁﬁ| E S TV N Conc o A7 e witan |

set PATH=3WC_ INSTALL%¥VC¥bin¥amd84 D:¥tools¥Intel FPGAY¥W171_Std¥modelsim_ae¥win32aloem; 3PATHR I

oty LSS =10 I R % mﬂ: e DFR LTI TSy ol TG TRL LA+ VL F TS TUS, aﬁINCLUDE%
set LIB= %VC INSTALL%¥VC¥||b¥amd84 C:¥Prozram Files (x86)¥Microsoft SDKSYWindows¥7. 140 ib¥x64: % 1BY
set LIBPATH=RYC_ INSTALL%¥VC¥||b¥amd84 C:¥Prozram Files 086)¥Microsoft SDKs¥Windows¥w7. 1¥L|b¥x84 HLIBPATHR

cal | BIHCROOTR¥init_hls.bat

[

cmd

3-3-2 ihc_setup.bat FmEELHI

(FIE3) LEZRTEL. ihc_setup.bat ZFALET,

—
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4, —EDEEZO—

F9 1. test_th.cpp & test.epp DY—R-T7AILEFERAL, 42T IL° HLS a2/3(SIZT HDL ZERLE
T HLVTERSNT- HDL % Quartus® Prime T Platform Designer > AT LIZERYAHA, A/ (L JLEE
TLFET . Quartus’ Prime IZT FPGA FADEZIAHT7AILERFR. Nios” I SBT IZT testc ZEALY I
T ® Build ZXE{T#. EHICT Nios” Il ZE)MESE, HDL LIz R—RUMDEMEERERELE T

AT ILPHLS a7 Quartus® Prime Nios® Il SBT
build.bat DfRE HDL ZaE— TOD I EFRER
\ 4 \ 4 y
4 )
a2 /84 JL - Emulation Quartus® Prime @ Build MDET
oo rERK
v . J v
4 )
HDL D4R - y VIRITT DEIT
Generati FHA AR
L eneration ) THAUiRE
A 4 \ 4
4 )
RTL Simulation = a1 JL
Verification
. J v
EFTAH

41 —EDEFTO—

FMICOLTIE, EEICTEHRALEY .

—
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5. AT IL°HLS A /M5 D

ATV HLS VA5 OEEIZBELTERBALE T,

5-1. TH A2 (test_th.cpp. test.cpp) EXTY) Tk+T74 )L (build.bat) DEFE

AEHTIE. BHICEELEZRTED LI cpp DY—RT7AIL Tl axb DOFEELEEEFERALTLY
7,

2 DM .cpp F7A I (test_tb.cpp. test.cop) FEALTLVET , KERTIE 2 DD .cpp F7AILEFERALT
WETH. 1 DD .cpp F7AMILIZEEDHDIELTEET,

o test_th.cpp
main BS%X
DEal—arvBEIZIETAMUFIZEREINE T,

® test.cpp
HDL 1bX5RDBEEEL
axb DEEEEM

test_tb.cpp test.cpp

axb

test.cop FEUMHEL
4 4

51-1 V=R T7AILDA A*—

—
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5-1-1. test_tb.cpp

main BAEDY—RT7AILTT, HDL ILFED test BARZEMUHLTLVET , BIEEL TIE. test BEED
2 DOEIHIZENEN 0 ~ 9 DEERAL. test BAICKDIRVIEZRTT HHDTY , test_th.cpp NTIE
HDL b3t EAED test BEIFUZ®L T component MSANJLZEFIILTLNVET .

1 #mc}uge <Stg}°5h; RYfE integer

2 #include <stdlib. h> N _ . N s

0 : = ] 513t a.b &HIT integer M test BAEUH
component int test (int a, int b); .

o , HDL 1EXtZR D 71=8 . component DT)L

6 int main

7 (=] kY

8 int i = 0; Z{thn

9 int j = 0;

10

11 for (i =0; i < 10; i++)

12 for (j = 0; j <10; j++)

13 = {

14 grintf("%d * %d = %d\n", i, j, test(i,j));

3 557

16 o

17 return 0;

18

19 -

5-1-1-1 test_tb.cpp

5-1-2. test.cpp
HDL X&MDY—RT74ILTT ,axb DEEEITHITIOAYSLTI,

34TH: #include “HLS/hls.h”
ATV HLS a2/ (SITSNVERHSE D=0 1V VIL—FEE
54TH: his_avalon_slave_component
FHEDBEEIL Avalon-MM Slave DAVR—RUNTHAIZELEEZES
6 fTH: componentint test
RYIEHD integer D test ELVIEIEAY HDL IEXIRDIAVR—RUNTHAILEZTESE
7-8 1TH: his_avalon_slave_register_argument int a,
hls_avalon_slave_register_argumentint b
5% a.b #IZ Avalon-MMSlave @ LU RAELTER
12 17B: axb DEZERY

L #include <stdio.h>
2 #include <stdlib.h>
3 #include "HLS/hls.h"
4
5 h1s_avalon_slave_component
6 comﬁonent int test (
7 1s_avalon_slave_register_argument int a,
8 hls_avalon_slave_register_argument int b
9
10 @1
11
12 L return a * b;
13

5-1-2-1 test.cpp

—
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5-1-3. build.bat
ATV HLS AVNASIZTRERATUREARD) TMELE=T7/4IL T,

117H: @echo offset “SOURCE_FILES=test.cpp test_tb.cpp “set “HLS_CXX_FLAG="
WEDY—RT7AI)L% test.cpp. test_th.cop ELTEZELTLNET,
main BIED RSNz —R-T7 4L (FABRTIE test_tb.cop) ERKICEEHRLES
2 ~ 11 178: IAVMITHREG DAL (TARGET) [CDWVTEREAL TLVET,
test-x86-64:  Emulation
test-fpga-sim: Verification
test-fpga: Generate

12 TR EHOBRTFELETINDZITURGEENTRINTLET,

@echo offeet "SOURCE_FILES=test.cpp test_th.cpp “set "HLS_CHY_FLAGS=":: This batch file will compile tH
e test -msve Compile the example desien to the CPU
Uses Visual Studio 2010
?) test-x86-B4 Compile the example desizgn to the CPU
Uses the Intel HLS Comeiler
3) test-fpza-sim Svnthesize the example desien to HOL
Generates wlf which iz a result of the HIL simulation
zes the Intel HLS Compiler
4) test-fpea Synthesize the example desien to HOL
Generates a cosimulation executable to simulate the HOL
Uses the Intel HLS Comeiler
it B clean Remove any temporary files zenerated by the compiler
1 Usage: build.bat <target>
11 Example: build.bat test-x86-64

Only one argument expected
\f not “%27=="" zoto usasze

Acgept]the yser's target, else default to x86-64
sTt IARGET a”
set "TARGET=test-x36-64"

echo Mo tarzet specified, defaulting to XTARGETH
echo Available tareets: test-x36-64, test-fpza-sim, test-fpza, test-msvec, clean

2t Ay tools installed with HLS can be found relative to the location of i++
for @8] in (i++.exe) do

(
) set "HLS_INSTALL _DIR=%%"dpdPATH: [
set "HLS_INSTALL _DIR=%HLS_INSTALL DIR®..”

11 Set up the compile variables
if "BTARGETE”™ == "test-x86-64" (
set "CHx=i+"
set "CHOFLAGS=RHLS_C)(_FLAGSY -march=x86-64”
set "LFLAGS=-o %TARGET% exe”
else if "BTARGETE” “test-fpga-sim” (
set Oz
set "CHNFLAGS=RHLS i FLAGSY -march=Arriall --simulator modelsin -ghdl
set "LFLAGS=-0 %TARGET% exe”
else if "BTARGETE” “test-fpza” (
set Oz
set "CHHFLAGS=RHLS iy FLAGSY -march=Arriall
set "LFLAGS=-0 %TARGET% exe”
else if "HTARGETH™ “test-meve”
set "Cii=cl”
set "CHMFLAGS=/1 ""%HLS_INSTALL DIR¥¥include”™” /noloso /EHsc /wdd068 /DIWIN3Z /MD”
set "LFLAGS=/|ink ” /I|bpath - #HLS_INSTALL _DIR%¥host¥windows64¥ | ib™ hls_emul. | ib /out:RTARGETE.exe”
else if "RTARGETE™ == "clean”
del /3 /F /0 test-msvc.exe test-fpea.exe test-fpea.pri test-x86-64.exe > NIL
rmdir /3 /0 test-Tpeza.prj > NUL
goto:eof
Jelze (
goto usase

—

—

—

—

: Replace " with 7 in the flags
Set “CHRFLAGS=#CKAFLAGS: ""="%"

¥ 5-1-3-1 build.bat D—EB

—
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TR TAVTNMIEIFBANAEITTETY,
build TARGET
TARGET (I, EIRLI-ULMEREZIEELE T,

<TARGET>
test-x86-64:  Emulation
test-fpga: Generation

test-fpga-sim: Verification

sim -ghdl test.cpp test_th.cpe -0 test-fpg

5-1-3-2 O R-Fav I+ 5ERR ]

52. AT )L HLS a5 DRE

ATV HLS AV ASOEATO—IETEETY .

AT ILPHLS a5

Y—RT7AILDIRE

\ 4

build.bat DIRE

\ 4

a2 /31 JL = Emulation

\ 4

4 A
HDL DERL -
Generation
\. J
\ 4
4 A
RTL Simulation =
Verification
\. J

X 5-2-1 42T IL°HLS a/s(S5D 70— A A — ]|

—
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REFITIL. test_tb.cpp. test.cpp. build.bat [ZT @echo offset “SOURCE_FILES=test.cpp test_tb.cpp ” T. 9
TITREZEA D=, TRIEOAEERLET,

e O/ JL * Emulation

o \/erification

5-2-1. aA2/8AJL * Emulation

(FlE 1) %5 33 E [BaiElE REEHOEKRTE)] [CTHREEFAD ihc_setup.bat 5 TILD)v. £LL
ZHEV)vY » BEELELTEITEERLET,

WEBRBEREHREL. avUR-TOUTMEBLET

(FIE2) TFEEav kFZEAHNL., Enter F—ZFHLET,
buid test-x86-64

e EEE: C:¥Windows¥System32¥cmd.exe - build test-x86-64

X 5-2-1-1 build test-x86-64 MDEIT

TEREAVURAEITENET

i++ -march=x86-64 test.cpp test_th.cpp -o test-x86-64.exe

test_tb.cpp & test.cpp ZFA/NAILL. test-x86-64.exe ZFEMLET .
ERSINTz testx86-64 FFRITL.OX0O ~ 9x9 MNEITIN, HERERTRLET,

5-2-1-2 test-x86-64 DEITHERDIRT

—
Ver.17.1/Rev.2 201849 A 14/40 ALTIMA Company, MACNICA, Inc.
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HERENTZ exe DEITREREY. BMFICRIEN TN EEHEELET .

5-2-2. RTL Simulation

% 5-2-1 [A2/84JL - Emulation] [ZTENMEIZRIREMN LM DT=1=8. test.cpp & HDL 1EL. main BE&EH
ST AR FEHAERLL . RTL Simulation MDEIFTETITULVET . build.bat Tld. RTL Simulation &[Z vsim 37>
F#ZE1TL. ModelSim® ZH#2EId 5&5IZHE->TVET,

(FIg1) FTiEEavrRZEAAL, Enter F—FHLET,

build test-fpga-sim

5-2-2-1 build test-fpga-sim MDZELT

FRATFRETENET,

i++ -march=Arrial0 --simulator modelsim -ghdl test.cpp test_tb.cpp -o test-fpga-sim.exe

—-simulator modelsim: a2l —%4% ModelSim® |Z357E

--ghdl: RTL Simulation D#EREHE wif TJ71ILELTER

5-2-2-2 build test-fpga-sim MDZELT

Arria® 10 ZXRIZLT= test-fpga-simexe MERSINFET,

Iz test-fpga-simexe 17T D& test.cpp & HDL. test_tb.cpp FT AR FIEL.
ModelSim® [ZT RTLSimulation MEfTEN, FERFITUR-TOVTMIRRLET,

—
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5-2-2-3 test-fpga-sim.exe MDEITFERD TR

RTL Simulation T vsim O REEITT 5718, ModelSim® HEEILET .

X] 5-2-2-4 ModelSim” - Intel FPGA Edition DEEITATK

(FlE2) #EEHLT= ModelSim® [CTHERSNT= wif T7AIVEREET,
File » Open ZZEiRLET,

M ModelSim - Intel FPGA Edition 10.5b
File | Edit View Compile Simulate A

New

Toad »

Close

5-2-2-5 ModelSim File A*=a1—

(FIE3) TEE vsimwlf ZFRL . "Open” RAVEHLET,

¥ihc_work¥test-fpga-sim.prj¥verification¥vsim.wlf

—
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A Macnica Division Company

‘ . wverification
o &A
th

| vsim.wif

- T=T ]

[X] 5-2-2-6 OpenFile T742K™

(FIE 4) test_inst ZFIRL. BHV')YY » Add Wave Z#FEIRLFET,

= + | x| |§a Objects —— =31

454 vsim - Default
Vllnstance

View Dedaration

| test_comp( View Instantiation
|— 2 test_compi

|- of test_compi UM
| test_comp( —

|- test_comy —
= | split_compl Add Wave I
- ‘ mm_ma:

5-2-2-7 #ERFERDOERT

—
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5-2-3. BifEDHESR

IN—RT7 DEMEEHERT B ETLO RADFIEFIEEIRET HENTEET . LU RAI TR ERT
FAIVZTHERTEEY,

¥ihc_work¥test-fpga-sim.prj¥components¥test¥test_csr.h

.csth A Register Address [ byte BEIDTRLRIZHESTULVET , FLURED 64bit D1=8 8 byte
address (23 %& Register Address [ 0x0. 0x8. 0x10+++0x30 D&K= 8 T DAY ARLTLVET,

64bit BA{iI0) Address IZZEEF BE 0x0. Ox1. 0x2. 0x3. Ox4. 0x5. 0x6 DLDIZ 1 T DAL)AL FET,
Z. 64bit BT Address ZFERALTL P RRZTIEALET,

|
/% This header file describes the CSR slave for the test component */

g#ifndef __TEST_CSR_REGS_H__
#define __TEST_CSR_REGS_H__

* Memory Map summary ) ) ) b

J¥

Address 0x6

———tr

Register Access Register Contents Description

Address 0x0 Address (64-bits)

0x0 R {reserved[62:0], Read the busy status of

busy[0:0]} the component
0 - the component is ready
Address Ox1 to accept a new start
1 - the component cannot
accept a new start

0x8 w {reserved[62:0], write 1 to signal start to
Address 0x2 start[0:0]} the component

0x10 R/W {reserved[62:0], 0 - Disable interrupt,

interrupt_enable[0:0]} 1 - Enable interrupt

0x18 R/wWcC1r {reserved[61:0], signals component completion

Address 0x3 done[0:0], done is read-only and
interrupt_status[0:0]} interrupt_status is write 1
to clear

0x20 R {reserved[31:0], Return data

Address Ox4 r returndata[31:0]}
{reserved[31:0], Argument a
a[31:0]3

0x30 R/W {reserved[31:0], Argument b

Address 0x5 b[31:0]} :

PNOTE : writes to reserved bits will be ignored and reads from reserved
bits will return undefined values.

9 e e Ve Se S S Ve Se e Ve Se S Ve Fe S Ve Fe S ¢ Ve $e S0 Ve $e Fe Ve Ve $e 0 Ve $e R Ve Fe 50 0 Fe Fe 0 Ve Fe R0 Ve Fe F Ve Fe Fe 0 Ve Fe K0T F R T RO T TR TR [

/* Register Address Macros */
Bt $e Ve Ve e B B Fe Ve TR R R TE R H R RRRRRRRURRRRRRRRRRRRRRRR [

/% Byte Addresses %/
#define TEST_CSR_BUSY_REG (0x0)

5-2-3-1 test_csrh

RTL Simulation M#EREEEE test_csrh ZEAL. BMELHEELTLVEE T, /3 AD Radix (& Unsigned 12
LTWET,

—
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resetn
dock
avs_aa_write

avs_cra_address
avs_cra_writedata
avs_cra_byteenable
avs_cra_read
0-“. avs_oa_readdata
“.. done_irq

5-2-3-2 RTLSimulation #&8 1

5-2-3-2 RTL Simulation %8R 1 Tl&. TRIEET Write ZEELTLVET,

#2 5-2-3-1 Write —47 22X

64bit B Address writedate byteenable B=

Interrupt 0x1 0x1 Interrupt % Enable

Interrupt Status % Clear ox1 ox1 Interrupt % Clear

Argument a 0x0 0x15 Argumenta [Z 32bit
M 0 % Write

Argument b 0x0 0x15 Argument b [Z 32bit
M 0 Z Write

Start 0x1 Ox1 Start

5-2-3-2 RTLSimulation #&R 1 TlX. FERIEEF T read ZEMHLTLVET,

3 5-2-3-2 Read —4 R

64bit E{sf Address byteenable W=

Return Data 0x1 Return data @) Read

readdata [ZFERMART

done 0x1 Done

Ver.17.1/Rev.2 201849 A 19/40 ALTIMA Company, MACNICA, Inc.
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[ 5-2-3-2 RTLSimulation #&R 1 DFifLlL, FTEEDBYTY
1. Interrupt % Enable (0Ox2 [Z 0x1)
2. Interrupt Status % Clear (0x3 [T Ox1)
3. Argumenta [Z Write (0x5 [Z 0)
4. Argumentb [Z Write (0x6 [Z 0)
5. Start Z Write (0Ox1 [Z Ox1)
6. ReturnData (0x4)
readdata [Z#ESR (0) Z&RT
7. done (0x3)% Read

(&) Return Data % Read
% Read

@ Interrupt % Enable
0x2 12 0x1 % Write

(3 Argumenta. b IZ 0x0 & Write
(@) 0x5., 0x6 [Z Ox0 % Write

@ Done

0x3 % Read

@ Interrupt Status % Clear
0x3 IZ O0x1 % Write

Ox1 IZ Ox1 & Write

(&) Return Data @
0x0 HYR%

5-2-3-3 RTLSimulation #&& 1

EEELOREDOFHIENZT Argumenta, b [ZT—45% Write L. Return Data KYUHERIIRDFIEIZZYET,

BOTHEREREZELTLVEE T axb & HDL {EL. EITL-FER%E main BARIZR T FER TIL. 0x0. 0x1.
0x2 ==+ DEAEFBYDEMEICLE>TWAT EEHERTEET,

5-2-3-4 HDL {b#EDEITHR

—
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LML, ModelSim® - Intel” FPGA Edition T TR HEREZMESET HE Argument a (0x5) D Writedata A3
152316720185344 2L DIEIZHEH>TLVET,

Argument a Argument b
152316720185344 = 1

4. done_irg

5-2-35 axb=0x1 DKHFER

Memory Map [Z&53@Y . Argument a X2 Argument b [ 32bit 18 TI, EfiI bit [FERTEET, TiL
32bit NERRIFERAINDT—FTT,

B e e B S e e B B e e B e e B S e e BB e e B S e BB e B BB e B Ve e BB S B BB e BV e BB S B BB BB SRR
/¥ Memory Map Summary =
/e e e Ve e Ve Fe Ve e e e Ve e Ve e Ve '.>':)'o.)'1\'4.\'4.)'4\'4.)'4\'4.)'4\?.)'4\?.)‘4\?.)'4\?:\?!\?:\?!\?:\?!\?!\?!)?!>'!S!$!$’$’S’$’$’S’S’S’S’S’995‘(5'(5'(5'(5'(5'(5'(!()'(!()'/3'(93'(93'(93'(*i(
Register | Access | Register Contents | Description
Address | | (64-bits)
____________ AREREENS S S TN | N S
0x0 | R | {reserved[62:0], Read the busy status of
| busy[0:0]F | the component
| 0 - the component is ready
| | to accept a new start
1 - the component cannot
accept a new start
0x8 | w | {reserved[62:0], | write 1 to signal start to
start[0:0]} | the component
0x10 R/W . {reserved[62:0], 0 - pisable interrupt,
interrupt_enable[0:0]} | 1 - Enable interrupt
_______________________________________________ “_____________________________
0x18 R/wWcr {reserved[61:0], | signals component completion
. done[0:0], | done is read-only and
interrupt_status[0:0]} \ interrupt_status is write 1
| | to clear
0x20 R {reserved[31:0], | Return data
returndata[31:0]} |
_______________________________________________ e ———————
0x28 R/W {reserved[31:0], | Argument a
| | a[31:0]1%} |
0x30 R/W {reserved[31:0], | Argument b
1 b[31:01} |
NOTE: wWrites to reserved bits will be ignored and reads from reserved
bits will return undefined values.

5-2-3-6 test_csrh

WO T writedata ZRTHBETHL 32bit [ “00000000” [ZH>TULNST=8 . BAZFEHBYDEMEIZA>TLY
9,

—
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3
5
P
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S
1.
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3
=
P
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! ave_cra_read

HLS [ZLOHTHAR - BHEFa— )T

O 0000 O0OCOOCOOCOODODDOODOoODODODDOCDODDDO0DODOCOROSOD R O

1%]
2 &

5-2-3-7 writedata i 32bit L RKFT

0x0, 0x1 === 9x8,9x9 MW\ HIF@EY DFERIZLEHO>TWNSEXMHERTEEY,

9 avs_ca_address

9x9 MFER
81

9x8 MFER
72

[X] 5-2-3-8 RTL Simulation &8 K

RTL Simulation [Z&Y ., HDL [CRABEELNC ENFERTEELT =,

Ver.17.1 / Rev. 2

2018 9 A

22/40 ALTIMA Company, MACNICA, Inc.



[,\ ALTIMA HLS [ZLOHTHAR - BHEFa— )T

5-2-4. A ENDTAHILE ETT7AIL

test-fpga X° test-fpga-sim FEITT HERMEDIAUHR—RU MDY HOL ILSNFET , EFSNE T4 LA 1R
IETFEETY .

test-fpga-sim.prj

L components: HpiSht= HDL 774L
L test: Platform Designer & AT LZ5EA AL BRI 7L

L quartus: a2/ )LENTF= Quartus® Project
L reports: BRELR—k
L verifications: TR FERDY T T74 IV ERTE

I, quartus_project / .\ components

. test-fpga-sim.prj .. quartus

[2] build.bat \ | reports

[&] ihc_setup.bat ., verification

¢+ test.cpp

¢ test_tb.cpp

[m°] test-fpga-sim.exe
7] test-x86-64.exe
|| transcript

X 5-2-4-1 ihc_work F#ILE

e components 74 /LA
EREN Tz HOL D7 MIVEEHET
Platform Designer & AT LIZERYRALRICHELGZ 77/ IL—RAMESN TOVET,

. test L ip
\ . windows64

\Z| interface_structs.v
|| test.gsys

] test_csr.h

|Z] test_inst.v

\Z| test_internal.v

|| test_internal_hw.tcl

5-2-4-2 components JAJLE

—
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e quartus 774 /LA

test.cpp ZExLLIREEBELT- HDL ZERAL Quartus® Prime IZT—EaL/\MIILERELTLVET,
ZOREIZERLT= Quartus® Prime DFACTIMIERT 2770 IL—KDEHSHTLET,

\Z| generate_report.tcl
4 | quartus.ini

i3 quartus_compile.qpf
|| quartus_compile.gsf
\Z| quartus_compile.sdc
\Z| quartus_compile.v

5-2-4-3 quartus 7A/LE

e reports A LA
Quartus® Prime [ZTAV/ A LLIZFEDLR—EAMEISN TLET
report.html Tl&,
- Summary
BELIZT/AARPaTUR, Fmax ) Y—XRIELVER
- Loops analysis
=T DIATSA L KRR RYY
- Area analysis of system
VAT LITEITHREC ED) ) — A RIELY
- Area analysis of source
£IT0vID) ) —RARELYHE
- Component viewer
ERSNIZDRTLDYT F714hIVERTR
- Component memory viewer
AVR—R U MADAE1EEHR
- Verification statistics
LA4Toy

AHERETEEY

—
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Reports  View reports...~

— ] o

Loops analysis

A 1 Wifndef _HLS H__
Area analysis of system o0 Scetine  MLS N
o 3
Area analysis of source 4 #ifndef __INTELFPGA_COMPILER_
- " 5 aifnces Component
B=tFaml 0t Component viewer H ek
= 7
o= Version Component memory viewer s WS X85
i i s
Quartuz version|  Veerification statistics 4
11  sinclude "HLS/hls_internal.h”
Command =+ -March=Arria10 —simutator modeisim - 12
13 5 names after intel rebranding *
= 1 __THC_USE_DEPRECATED_NAMES
R GReECR 15 e TMerning: Enebling deprecsted nomes - these names will not be

16

Quartus Fit Summary 17
18

Run Quartus compile to populate this section. See detalt for more information 12

Estimated Resource Usage =

Companent Name ALTs FFs RAMs DsPs
test 7 : o 2 27
Total 74 (0%) 3 (0%) o (ow) 2(0m) 29

Avatable 854400 1708800 2m 1518

Compile Warnings 3

Nane o

[X] 5-2-4-4 report

I lib
€ report.html
| | test_fpga_sim.aoco

] 5-2-4-5 reports T#ILA

e verification 74 LA
ModelSim® TERSNI7/IL P22 L—a R IER (wif) BEIRESN TOVET,

by tbh
compile.cmd
# | modelsim.ini
|| tb.gsys

|| tb.sopcinfo
|| transcript.log
|| vsim.wif

[X] 5-2-4-6 verification 7A /LA

—
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6. Quartus’ Prime (D¥R{E

Quartus’ Prime DIEEICEAL TERBALE T,

6-1. Quartus’ Project MHFE

AEHFTIL. Cyclone® V E FPGA BHIFEFT YRERRICLI-EVERERE DEREZETToT= Quartus’ Prime D70
D1k T7A )L (top.apf) E TIZTAELTULET,

broject Navigator i\ Hierarchy va@e = ’ R Compilation Report - top l ¢ top.v a ‘
= | 5= = s ¥ =
Entity:Instance BT EEnfhiw “—
1 Efmodule top (
#% Cyclone V: SCEFA7F3117 2 1nput clk, / Input Clock 50MHz
ey N 3 input rst, / Low Active reset
top 4 output [3:0] LED
5 b
6
7 B nios sls nios_sys_inst_(
8 (c1k), / clk.clk
9 ‘reset reset_n (rst), // reset.reset_n
10 1ed_externa'l_connect'ion_export (LED) // Tled_external_connection. export
11
12
13 endmodule

6-1-1 top.qpf

&z, Platform Designer 37 LTI, 3 TI= HOL L= test component LIS AT LERBELT
WES, BESATO S AR M FRTY,

@ Clock Source
Platform Designer AT LTHEMYT S 50MHz DAY IEERLTLET,
® Nios’ Il Processor

e On-Chip Memory

o JTAG UART
Y—RT7AIVIAT printf ITEFIZ Nios” Il SBT DAY —IL LIZRRSEB=OIZFHRLTLY
EXR

e PO
Cyclone® VE FPGA BFEFvb LM LED ZEMESE A=-OIZFALTLVET,

® test

AT IV HLS a/8(51ZT HDL {kEnt=arR—RhTT,

—
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HLS [ZLOHTHAR - BHHFa— )7L

[ O | Addess W50

Interconnect Requirements 32 I

* |use  Comnections
4|
X (=2
m (=2
—
= P
4l @
=C |
x
_—
—q
prp—
2
2

x| & !JSysiel: niossys  Path: test his

Name
B clk_S0mhz
ck_in
ch_inreset
ck
ch reset
B nios2
ck
reset
data_master
instruction_master
irq
debug reset_request
debue_mem_slave
custom_nstruction_m.
Bl ocram
chki
sl
reset|
B jtag vart
ck
reset
avalon jlag_slave

Description

Clock Sowrce

Glock Trput

Reset Irput

Clock Output

Rezet Oufput

Nios I Processor

Clock Input

Reset Irput

Avzlen Mamory Mapped Master
Avazlon Memory Mapped Master
Interrupt Recever

Reset Output

Avalon Memary Mapped Slave
Custom Instructon Master
Dn~Chp Memory (RAM or ROM)
Clock Input

Avalon Momory Mapped Slave
Rezat Irput

JTAG UART

Clock Input

Reset Tput

Avalon Memory Mapped Slave

Export

ek
reset

S ' test his

sl
external_connection

oz

avs_cra Avalon Memory Mapped Slave
clock Clock Input
rq Interrupt Sender
reset Rezet Irput
@ =T E— ) R 7 ) E—
chk [Clock Tnput
reset Resat Irput

Avalon Memory Mapped Slave
Conduit

led_external_connection

Clock

exported

ck_50mhz

clk_50mhz
[ck]
[c]
[ck]
[cl]
[ck]
[cl]

clk_50mhz
[cik1]
[cik1]

clk_50mhz
[ck]
[ck]
[clk]

[clock]
clk_50mhz
[clock]
[clock]

clk_50mhz
[ck]
[ck]

Base

0x4000

0x3040

0x3000

0x0000

End RO Tags
1R3 0 1RO 314
0:BffF
Dx7fif
03047
b
0:903f
{1
0:<000f

[X] 6-1-2 nios_sys.qsys

6-2. Quartus® Prime DIR/E

Quartus’ Prime DEARTZO—IITEETY .

Quartus® Prime

HDL ZaE—

f < N
Quartus® Prime DFACTHMNE
FRRVERK
g _J

\ 4

THAAERK

\ 4

H#Y

avsA)L

A 4

EEAH

6-2-1 Quartus’ Prime E{E70O—- A/ A—

—
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AEFTIE, Quartus’ Prime DTADTHIMERAEEFHDT=0.
1. HDL ZaE—
2. Quartus’ Prime DAY TIRERK
3. Platform Designer > XT L MD5ER
4. AVINA)L
5. EERAH
TUVWET,

(FIE 1) % 5-2-2 F [RTL Simulation] [CTETLIRIZERSN=TiE74/LFZFaE—L. Quartus’
Prime @ Project 74 LA (ZBEUAHTET,

aOE—33T74I)LA:  Yihc_work¥test-fpga-sim.prj¥components¥test
BEUHIFSET4ILA:  Yihc_work¥quartus_project

software

test
|| nios_sys.gsys | NIOS_Sys.qsys

top.qpf I:—,\> (@ top.qpf

. software

| | top.gsf y| Ll top.gsf
=] top.sdc ) top.sdc
;‘ t‘:‘p.\l" l; top.V

6-2-2 test TAILE DBEY{FIT

test 7AJLA % Quartus® Prime DFOP IO T4 )LFIZFHET HZET., Platform Designer X
T I\AT Custom Component EL TN ZEMTEFET,

(FIE 2) Quartus® Prime ZEEILET,

E ; Open Project

(Fg 3) 2T ¥ihc_work¥quartus_project¥top.qpf Z1ERL. TOC I ERZEE

j—o

(FIIE 4) & TAA2%E9')y0L . Platform Designer ZBEE9,
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(FNES) nios_sys.qsys ZERL. "B RAVEHLET,

[‘. quartus_project vI 2 e E-
| .gsys_edit
Il db
|| software
.gsys|
e IEN): ln ios_sys nsys ] [ e}]
FPAIDEAHTY | Platform Designer System Files (tqsys) = AR

6-2-3 Platform Designer

9 TIZ HDL {EL7= component test ZEHEL 1= Platform Designer AT LMFAEET,
m Address Map 33 ‘ Intercornect Requirements 32 |

x| !j System: niossys  Path: fest his
F |Use  Gornections Name Description Export Clack Base End RQ  Tags
@ 8 clk_S0mhz (Clack Source
X ck_in Clock Tnput ek exported
B3 clh_inreset Reset Irput freset
— ck Clock Output £k _S0mhz
- S E— ch reset Rezet Output
4l @ | £185 nios2 Nios 1l Pracessor
v } ok (Clock Input clk_§0mhz
> reset Reset Fput (e
———— data_master Avalon Memory Mapped Master [ci]
— instruction_master Avalon Memory Mapped Master [ch]
= irq Tnterrupt Recerver [ck] 1RO 0 TR0 31—
debue reset request  |Reset Output k]
debue_mem slave Avalon Memory Mapped Slave [ek] 0x8800 0:81fF
| custom_nstruction_m.. Gustom Instructon Master
2 B ocram DOn-Chp Memory (RAM or ROM)
ckl Clock Input clk_50mhz
sl Avalon Memory Mapped Slave [ck1] 0x4000 Ox7fif
reset| Reset Input k1]
2 B jtag_vart JTAG UART
| ck Clack Tnput clk_S0mhz
reset Reset Fput [ck]
avalon jlag_slave Avalon Memory Mapped Slave [ek] 0x3040 03047
. - (&3]
215 fest his
avs_cra Avalon Memory Mapped Slave [clock] 03000 0:803F
clock Clock Input clk_50mhz
iq Interrupt Sender [clock] 1
reset Reset rput [clock]
@ T e o)
| ck [Clock Input iclk_50mhz
reset Reset Fout [ck]
sl Avalon Memory Mapped Slave [ek] 0x0000 0:000F
| external connecticn  Conduit led_external_connection

6-2-4 nios_sys DI AT L

—
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8. Quartus® Prime DTAD IR -THILE(Z test THILF ZEEYFFHFT-C T, Platform Designer
A 1P Catalog [Z HLS » test AEREEINTLVET,

M b Catalos 5 ‘

“a

—— ( Quartus® Prime OO IOk TAILA(Z
8 New Component. test ZAINAZEIE—LT-CET

Platform Designer [ZZRssn 5

Library |

6-2-5 Platform Designer 0D IP Catalog

(FlE6) “Generate HDL” "RAZEIAL, FiBZ:E IRE “Generate” RAVEHLET,
AREHTIL. Synthesis AIZ Verilog Z3#IRLTLVET,
5% Generation @

|' Synthesis |

Sywthesis files are used to compile the system in & Quartus project.

Create HDL desien files for synthesis: [veril. & |

[7] Create timineg and resource estimates for third-party EDA synthesis tools.

)

O
[ Simulation

The simulation mode| contains generated HOL files for the simulator, and may include simulation-only features.

Simulation scripts for this component will be eenerated in a wendor-specific sub-directory in the specified output directary.

Fallow the guidance in the generated simulation scripte about how to structure your design's simulation scripte and how to use the ip—sctup—simulation
and ip-make—simscrpt command-line utilities to compile all of the files needed for simulating all of the IP in your desien.

Create simulation model: Mone =

[~ Output Directory |
Path: E:/ihc_mork Aquartus_project fnios_svs E]

Generate Gancel

6-2-6 Generate

T7AILDERK%. "Close” RHAZHL . "Finish” "2 ZHL T Platform Designer ZBLET,

& Generate Completed @
BN e .o

@ Tio: Reusine file E:/ihc_work/quartus_project/nios_sys/synthesis/submoduless *
@ Info: test_his_avs_cra_cmd_width_adapter. “ mm_interconnect " instantiated alter

@ Tio: Reusine file E-/ihc_work /quartus_project/ni fsynthesis/submodul

(@ Inio: avalon_st_adapter: “mm_interconnect_0" instantiated altera_avalon_st_adap!
(@ Into: avalon_st_adapter_001: “mm_interconnect_0" instantiated altera_avalon_st_¢
(@ Info: ervor_adapter_0: "avalon_st_adapter” instantiated error_adapter “error_adap
(@ Intc: ervor_adapter_0: "avalon_st_adapter_001" instantisted error_adapter “error :
@ Ihio: nios_sys: Done “nios_sys” with 35 modules, 112 files

(@ Info: geys-menerate succesded @
@ Inio: Finished: Create HDL design files for synthesis -
< i v

(&) Generate: campleted successtully.

6-2-7 Generate Completed

—
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(FIB 7) EVERELEDHIEIET RTERT LTS8, Start Compilation 72> » 38U, a2/«
WEEFTLET, T2 -ARYIITKFELET A, a2/ M ILiE. § 10 HEEEHMINVET,

\ % Quartus Prime Standard Edition - E:/ihc_work/quartus_project/top - top
File Edit View Project Assignments Processing Tools Window Help

it r = S Trr RS QAVE @

EntityInstance Table of Contents [E3L4] TimeQuest Timing Analyzer Summary

i Cyclone V: SCEFA7F3117 EE Flow Summary o Filierns
oS BB Flow Settings Quartus Prime Version  Version 17.1.1 Interal Build 593
EE Flow Non-Default Global Set{ | Timing Analyzer TimeQuest
EE Flow Elapsed Time Revision Name top
BB Flow 0S Summary Device Family Cyclone v
= FlowLog Device Name SCEFA7F3117
B9 Analysis & Synthesis Timing Models Final
0 Fitter Delay Model Combined
e © Flow Messages Rise/Fall Delays Enabled
g — = ]E @s ? Flow Suppressed Messages
Task Time B8 TimeQuest Timing Analyzer
v 4 P Compile Design 00:09:33
P> Analysis & Synthesis 00:02:18
P> Fitter (Place & Route) 00:06:34
v P> Assembler (Generate programming files) 00:00:17
v > P> TimeQuest Timing Analysis 00:00:24

P> EDA Netlist Writer
B Edit Settings

D Program Device (Open Programmer)

6-2-8 Quartus® Prime [ZHIFHa /81 ILIET

TimeQuest Timing Analyzer [ZT Error BEELTWNVETH, ABAEUITRLTEAZIU T Fl#ZEIToTLVE
W=TT , ZERTIEIREEEREEADY 5S0MHz ZZERL TLNAT=0., |EHLTWVET,

(FIE8) Cyclone”VEFPGA BHFEF YL LE®D Cyclone’ VE [T —A%EE AL EFEITLVET,

Cyclone® V E FPGA By EERS —TJ )L, Embedded USB-Blaster 1| #—J JLZ&$EHL . Eik(
BREANET,

(FIE0) ¥ FAIUEML. Programmer AEBLET

a

(FIE 10) ["‘ Harhwace Setup...J RAR %L | [Hardware Settings] 27 1ZT Available hardware items AV

r—JIVEERL . "Close” RAVERLET

(FE1) (BB AuDetect Lo im  1aG Chain LT REBEECES

Cyclone® VE FPGA BAFEFYEDT 74 )LMKRETIL, Cyclone’ VE & MAX'V HY JTAG Chain LEIZ
S TOET,
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HLS [ZLOHTHAR - BHEFa— )T

File Device Checksum Usercode
<none> S5CEFA7 00000000 <none>
<none> 5M2210Z 00000000 00000000

<none> CFI_512Mb
2588080008
CFl_s12Mb
FERRRARRAS
CETTTTTTT) PETTTITI )
H a o .
T . . .
—: E—: =
H - H "
H - H "
H - H .
SCEFA7 5M22102
TDO
4
6-2-9 Auto Detect DFER

(FIE 12) Cyclone®VE Z3ERL. [PO Change File...] REVERLES,

(I 13) ¥ihc_work¥quartus_project¥output_files¥top.sof 74 JLEZEIRL. “Open” RAVEHLET,

(Fig 14) Program/Configure 1Z v E)U(‘le

i

start ] RELEL, B2AAERFLET,

»h start

w Auto Detect
¥ Delete
™ AddFile...
pe ChangeFile...
R@ Save File

|9
=
@
o
o

Ver.17.1 / Rev. 2

I® Add Device...

1 up

b Down

File Device Checksum Usercode Program/ Verify Blank- Examine  Security Erase ISP
s galigure Check Bit CLAMP
output_files/top.sof SCEFA7F31 01BC6467  01BC6467
<none> 5M2210Z 00000000 00000000 & O a8
<none> CFI_512Mb [ ] a
..........
CFI_512Mb

TT——
. H
TDI E b -
—— i
: oL
H &
I_FARUESFAN .1 = EEEEEEEES
SCEFA7F31 5M2210Z
TDO

r'S

6-2-10 EFAHENE

LEFIEIZKY. Nios" | ZELTH AN Cyclone® VE [ZEEAFh ., BifEERBLTLVET,

% 7 ZE [Nios® 11 SBT MIRME] [Z&Y Nios” Il BDYV IRz 7ZEMESHE . HDL {ELTI= AT LEIKRDEIE
WEREREELET,

2018 9 A
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7. Nios’ Il SBT D¥R{E

Nios® Il SBT MDIR{EIZREILTEREALE T,

7-1. YIbho 7 - 705 S5 LHEE (test.c)

Cyclone® VE [Z3E%L71= Embedded Processor Tdp5 Nios” Il ADYIrI17 - TO4S 5L (test.c) &
Yihc_work¥quartus_project¥software [ZFHELTLVET,

1

2 #include "sys/alt_stdjo.h"

3 #include "alt_types.h"

4 #include "altera_avalon_pio_regs.h"

5 #include <stdio.h>

6 #include “"system.h”

7 #include <unistd. h>

8 #include "../../test/test_csr.h"

9

10 #define test_hls_offset 0x9000

11

12 int main()

13 B¢

14 printf (" Heﬂe from Nios II\n\

15 printf ("

16

a5y int a = 0;

18 int b = 0;

19

20 for (a = 0; a < 10; a++)

21 ©

22 for (b = 0; b < 10; b++)

23 © {

24 IOWR_32DIRECT(test_hls_offset + TEST_CSR_INTERRUPT_ENABLE_REG, 0, 1);
25 IOWR_32DIRECT(test_| hls_offset + TEST. _CSR_INTERRUPT_STATUS_REG , 0, 1);
26 P I (¥ b s o 3 e o R R \n");

27 printf (" case %d x %d \nZ;“a; b);

28 pr-|ntf("><sz>'<»'<s‘<>'<*>'<»'<****ﬁii**i*ii***&i*i»‘u&** *** n");

29 printf("before write a is %d, b is %d\n", IORD 32DIRECT(test_hls_offset + TEST_CSR_ARG_A_REG, 0), IORD_32DIRECT(test_hls_offset + TEST_CSR_AR}
30 TOWR_32DIRECT(test_hls_offset + TEST_CSR ARG_A_REG, 0, a)

31 IOWR_32DIRECT(test_hls_offset + TEST_CSR_ARG_B_REG, b);

32 pr'lntF% aft§r write a is %d, b is %d\n", IORD_ BZDIRECT(test hls_offset + TEST_CSR_ARG_A_REG, 0), IORD_32DIRECT(test_hls_offset + TEST_CSR_ARG|
33 print n

34

35 IOWR_32DIRECT(test_hls_offset + TEST_CSR_START_REG , 0, 1);

36

37 usTleep(50000);

38

39 pr‘lntf( return data is %d\n", IORD_32DIRECT(test_hls_offset + TEST_CSR_RETURNDATA_REG , 0));
40 printf("\n");
41 printf ("%d ", a, b, IORD_ BZDIRECT(test h1s_offset + TEST_CSR_RETURNDATA_REG , 0));
42 I T YT (50 e e e e e e e n");
43 F
44 ¥
45 F
46 printf("finish!\n");
47
48 return 0;
49 ¥

50 =

X 7-1-1 Nios’ Il FBY 27 -TAT 5L testc

test.c TlX. % 523 E [ENMEDORER] (CTHESRLI-EY . LORIZFFHIET DT ET test AV R—RUb
ANDTIERETO>TLET,

24 1TH: Interrupt % Enable (TEST_CSR_INTERRUPT_ENABLE_REG [Z 0x1)

25 1TH: Interrupt Status % Clear (TEST_CSR_INTERRUPT_STATUS_REG [Z 0x1)
30 TH: Argumenta [Z Write (TEST_CSR_ARG_A REG)

3147H: Argumentb [Z Write (TEST_CSR_ARG_B_REG)

35 fTH: Start % Write (TEST_CSR_START_REG [T 0x1)

39 TH: ReturnData (TEST_CSR_RETRURNDATA REG)

—
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7-2. Nios® Il SBT (DigfE

Nios® Il SBT MEATO—IEXTEETY .

Nios® Il SBT

TODIONEFRIER

VIR T DET

X 7-2-1 Nios® Il SBT M IHA—+A *—

LRI TIREERBALE TS

(FIE 1) Nios® Il SBT Z#EEILET,

| Intel FPGA 17.1.0.590 Standard Edition
# Uninstall Quartus Prime Standard E
.. Intel FPGA SDK for OpenCL 17.1.1.%
|, ModelSim - Intel FPGA Edition 17.1.
. ModelSim - Intel FPGA Starter Editi
J, Nios I EDS 17.1.0.590

[57] Nios II Command Shell (Quartus

m

ANLT ESR— b

Alis Do mentatian (s

[@ Nios II Software Build Tools for Eclipse (Quartus Prime 17.1)
|, Quartus Prime Standard Edition 17..
.. Quartus Prime Standard Edition 17..

7-2-2 RA—h-AZa—

(FIE2) TEIAHIWFTEFERL, OK” RIVERLET,

¥ihc_work¥quartus_project¥software

"= Workspace Launcher

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

VOG- IHlIE ¥ihe_work¥quartus_project¥software] - Browse...

[l Use this as the default and do not ask again

( oK | Cancel

7-2-3 Workspace &R
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(FIE3) File » New » Nios Il Application and BSP from Template Z2iRLET .

[File] Edit Navigate Search Project Run NiosII Window Help
New Alt+Shift+N » |[€¥ Nios II Application and BSP from Template I
Open File... [&¥ Nios II Application
Close Chrisw t+ Nios II Board Support Package
Cloca All Ckel s Chife s \A) [c¥ Nios IT Library

7-2-4 File A=a—

(FlE4) TE4EBEZEEL. "Finish” REVEHRLES,

® SOPC Information File name: ¥ihc_work¥quartus_project¥nios_sys.sopcinfo

e CPUname: nios2
e Project name: T=

X 7-2-5 f5ITIL. nios_soft

e Templates: Blank Project

7 —
2 Nios I1 Application and BSP from Template =
Nios II Software Examples
Create a new application and board support package based on a software example template
Target hardware information
SOPC Information File name: I E:¥ihc_work¥quartus_project¥nios_sys.sopcinfo I B
CPU name: I[mosz .JI
Application project
Project name: { nios_soft
[¥] Use default location
Project location: ‘ E:¥ihc_work¥quartus_project¥software¥nios_soft
Project template
Templates Template description
Blank Project Blank Project creates an empty project to whichyou 4
Boarg Dlagnostce can add your code.
Count Binary £ =
Float2 Functionality For details, click Finish to create the project and refer
Float2 GCC | to the readme.txt file in the project directory. -
Float2 Performance
Hello Freestanding The BSP for this template is based on the Altera HAL
Hello MicroC/0S-II operating system. To use a BSP based on a different
pacas =y operating system, click Next and select the BSP from
© < Back [ Next > ] [[ Finish Cancel

7-2-5 Nios Il Application and BSP from Template

—
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(FIE5) THRTO—S%BAE. E:¥ihc_work¥quartus_project¥software¥test.c ZRKS5w% L. Nios® Il SBT _ED
nios_soft ZA LA IZFAYILET,

B Tios 11 - Edlipse
File Edit Navigate Search Project Run' NiosII Window Help

Nl aigr 8@ it -0 Qi iy Oy
[ Project Explorer 52 il e s ~\
4 (5 nios_soft

test.c Z nios_soft ~

b @) Includes
|5 create-this-app F‘%xyb“ & I:D\yjo Ja1—/A (E:) » ihc_work
| & Makefile
[5 readme.txt AN =
b (5 nios_soft_bsp [nios_sys] X BEEAD A g
I, .metadata
1) nios_soft
1. nios_soft_bsp
Ramate amsTempFiles

X 7-2-6 testc MKZvY & KOV

Copy files [ZTFTvPZEAN., "OK” RAVEHLET,

€]

Select how files should be imported into the project:

@ Copy files
) Link to files

Create link locations relative to: | PROJECT_LOC

Configure Drag and Drop Settings...

@ | oK ] | Cancel

7-2-7 File Operation

Ok nios_soft [T test.c NRMENET,

[ Project Explorer &2

4 (=5 nios_soft

> i Includes

|Z create-this-app
| @ Makefile
readme.txt
b (5 nios_soft_bsp [nios_sys]

7-2-8 nios_soft

—
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(FlE 6) nios_soft_bsp &H%4"')w% L. Nios Il » BSP Editor Z3ERLET

Profile As » D9 **** (Clean-only build of
Restore from Local History... e =
Nios II » Nios II Command Shell...
' Run C/C++ Code Analysis ___Generate BSP_
Team » BSP Editor...
Compare With » Flash Programmer...

7-2-9 BSP Editor #CEf

(FIE7) [Main] #TICTTRIBREEHRELET .
stdout: jtag_uart
enable_small_c_library: v
enable_reduced_device_drivers: Vv

FNLUSNET IAILE

~ BSP Editor - settings.bsp
File Edit Tools Help
Software Packages I Drivers I Linker Script [ Enable File Generation | Target BSP Directory
SOPC Information file: ..\..\nios_sys.sopdnfo
CPU name: nios2
Operating system: Altera HAL Version: | default v
BSP target directory: E:\hc_work\quartus_project\software\nios_soft_bsp
[=-Settings | hal
+-Common F P I 1
&-hal sys_clk_timer: |none v |
~-sys_ck_timer timestamp_timer: [nonesw
~timestamp_timer L J
~stdin stdin: [ )
: \jtag_uart ¥
~stdout Hiag ;
stderr = stdout: ljtag_uart v
enable_small_c_library , .
--enable_gprof stderr: ljtag_uart v |
enable_reduced_device_drivers — -
~-enable_sim_optimize I enable_small_c_library I
=-linker
enable_exception_stack ["] enable_gprof
-exception_stack_size | enable_reduced_device_drivers |
-exception_stack_memory_region_r - —
enable_interrupt_stack [T enable_sim_optimize
interrupt_stack_size hal.linker
interrupt_stack_memory_region_nz
< m ] ) [”] enable_exception_stack

7-2-10 Main 27

(FIIE 8) [Linker Script] #FIZT Linker Region Name 7E&E DY ocram (ZHE->TWAREALET,

| Main | Software Packages I Drivers | Linker Script{| Enable File Generation I Target BSP Direr_tory|
Linker Section Mappings
-

Linker Section Mame Linker Region Mame Memory Device Mame
.bss ocram ocram
Lentry reset ocram
. except fons OCran ocramn
.heap ocram ocram
. rodata o ram ocram
. rivdata ocram ocram
.stack ocram ocram
Jtext ocram ocram

7-2-11 Linker Script 27

—
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(FlE9) “Generate” RFZEHL . Generate & T . "Exit” 7RAZHL T BSP Editor ZEALET,

(FIlg 10) nios_soft Z£H%')w%L. Build Project Z:##RL . Build #ETLEY .

[ Project Explorer 52
4 |5 nios_soft!
S @indud  New
> [ test.g Solito
|5 creatg Open in New Window
[ & Makel _
readn B | Copy
4 (5 nios_soft] i
> @ Inclug % | beicte
b g driver Remove from Context
b G HAL Source
b [ alt_sy Move...
b [A) linker Rename...
> [n] systel ... Import...
|Z| creatg &g Export...
[5 linker
P memJ! ean Proje

7-2-12 Build Project

(FIE 11) nios_soft ZHE%4')w4-L . Run As » 3 Nios Il Hardware ZERLET,

[ SAOW 1N REMIOE SYStems VIew
Profiling Tools »
Run As » | & 1 Lauterbach ISS
Debug As » | [€] 2 Local C/C++ Application
Profile As >I P 3 Nios II Hardware
Restore from Local History... # 4 Nios IT ModelSim
s L k Run Configurations...

7-2-13 Nios Il Hardware
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Nios Il Console _E[Z Hello from Nios Il AR RE4L, 0x0 M5 9x9 FTEEZEEMNRREIN finish!!
MFFREN . Nios’ Il TAYTSLAKRTLET,

] Problems J=| Tasks [ Console P Nios IT Console 53

hios_soft Nios | Hardware configuration - cable: USB-Blasterll on localhost

97 iz 83

[#! Problems =] Tasks & Console P Nios II Console 52 [ case 3 x 8

nios_soft Nios | Hardware configuration - cable: USB-Blasterll on localhost [US

before write a iz 9, b iz 7
Hello from Mios II after write a is 3, b is 8

return data is 72

caze 0l x 0
3 x 8 is T2
before write a iz 0, b i= 0
after write & iz 0, b is 0
caze 3 x 9

return data iz ( before write a iz 8, b iz @

after write a iz 9, b iz

Dwxbisd
return data iz 81
caze 0 x 1 98 iz 81
before write a j= 0. b iz 0 finish!!

X 7-2-14 Nios Il DANIBEER

ZE171£. Terminate and Remove Launch REZEHLET,

4[ Terminate and Remove La

7-2-15 Terminate and Remove Launch

L ET—EDIREFIRITRTTY,

—
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#2) “SOURCE_FILEStest.cpp test_tb.cpp” set “HLS_CXX_FLAG="

1E) “SOURCE_FILES=test.cpp test_tb.cpp “set “HLS_CXX_FLAG="
*Page.14

£5) “SOURCE_FILEStest.cpp test_tb.cpp” & & built test-x86-64

1F ) “SOURCE_FILES=test.cpp test_tb.cpp” H KU build test-x86-64
"Page.18

£3) Yihc_work¥test-fpga-sim.prj¥components¥test¥test.csr.h

1E) ¥ihc_work¥test-fpga-sim.prj¥components¥test¥test_csr.h
=Page.37

%) [Linker] 27

1F) [Linker Script] %7

RESLUVCHALOER
B EYBEREAFINELLSERICENMNELTE, TREOHEALOZEEE—FH VLU - ETIHEALEEN,
1. RERHIFFRRTT, FAREERTTHEORMERTHLEELET .
2. FEMBIPEGLKEETIENHBYET,
3. AEHOERICIIALEHRLTOETH. A—CFHLZRAPEY. BERIAEGERRIZTOALIHYELL, FEHEAFINFELLTRERBEF TS — RV EIThIEENTT,
HRRUTI=H 7ILT143 HhosS=— https://www.alt.macnica.co.jp/ — HHTIERY A+ FILTAIEMT—HN—R  http://www.altima.jp/members,
4. AEMTEMYHZR-TLDEE, #iff. 7TOJSLICEALTGERALEEROEEICOVNTE, EEEZEVIRETOTHLALHIT TR,
5. AEMESHIEFATIHEOBANGERTT , BRZTHERITEIRE, EA—HRTOREBROERLHHE TTRAI:ZSL,
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