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&1 : RVfpgaFizE

% B
a—X

RVfpga

JO05 5 LEET. BLURABHKRIZEM (RVipgaZR1~10) LTYRTLA
ZER. LU I aL—2a EET. HREZAE. AR ZEEM. AEY D
ZFLELEE (RVipgaSHR11~20) LTIAFEAEY VRFLERARD=8
[Z. RVfpgaNexys & RVfpgaSim, RISC-V system-on-chips (SoCs) #{#HY
DEENREINTNWSO—X, TOIA—XAEFKIITHI=>T. RISCVY—ILF
A2 @RI SEEUVTNYH) &3 aL—4, VerilatorHDLY 2 2 L—
2 . Western DigitalOWhisperdai sty b2 22 L—% (ISS) OFEAAE

. RShTWFET,

RVfpga-SoC

SweRVO7., AEY., FI#BLEOEBREREZFEALT. €Oy Iy
FSweRVoIfX SoOCERBET 2 AENTINATWWSO—X, ZOIA—RIZIE,
SweRVolflZZephyr') 7IL A A LARL—TFT 1« V5L AT L (RTOS) 01—
RgdHE BEUVARL—T 4 25 L AT LIZIA TTensorflow LiteMhello
worldfIAEENTWS TAT S LERTTIAEEL. RENTWET,

A7 HLUSoC

SweRV EH1
a7

Western DigitalfiFE D4 —7 >V —XEHRISC-Va 7
(https://github.com/chipsalliance/Cores-SweRYV) .

SweRV EH1
aA7EERE

EBMaF7AEY (ICCM, DCCM, @ig¥rvia) . F7OY S5 LMHEE YA
HA2kA—F (PIC) \ RRAVA—Tx—R, TNy F1=y +HEME
nnTLvbdSweRV EH1a 7 (https:/qgithub.com/chipsalliance/Cores-
SweRV) .

SweRVolfX

RVfpgad—X CHERAT EF v TTOIVRT L, ThlESweRVolfDHEETT ,
SweRVolf (https://github.com/chipsalliance/Cores-SweRVolf) : SweRV EH1
OT7ESKRBBICEESINA—T Y —RSoC, ZnIzkY., T— FROM,
UARTA V32 —Jx—R, YRATLa>bO—5, 43—+ F (AXI
AR —a2% k. Wishboneq 22— k. AXIto-WishboneT!) v ) |
SPIaY rA—SHEBMEINFET,

SweRVolfX : CHIZ& YURFEEDAIDDHE L L\EDHEERHASweRVoIfIZEME L E
3 : GPIO, PTC. :BM®DOSPI, BXUBHID7TEI A rRFAaY FO—5,

RVfpgaNexys

Nexys A7 R— FE & U ZDEDH#EREXR EF HSweRVolfX SoC, &
Y. DDR24 B2 —TJx—RX,  CDC (VAYY FAAUKRE) 1=v k.
BSCANOYwY (JTAGA Y4—2Jx—RRA) . V7AYo rL—2h%EM
ENFEJ,

RVfpgaNexysl&SweRVolf Nexys (https://github.com/chipsalliance/Cores-
SweRVolf) &E LT A, HlIst& L THREIESWeRVOIfIZE DN TLVETY,

RVfpgaSim

Ialb—YavEHMELE. TRMMIUFFIYNBLUAXIAEfFE
SweRVolfX SoC,

RVfpgaSimI&£SweRVolf Sim (https://github.com/chipsalliance/Cores-
SweRVolf) &E LT A, HlIst& L THREIESWeRVOIfIZE DN TLVET,
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ZDZRTIX, S R1TVivadoT By Y &EHY—ILZERA L TER L f=SweRVolfX4 Tt v
FCCERZEFREIT7TEVIIVEBTEMETOI I LERTTIAHEE. RLET,
VerilatorZFRA L T DHREFET T aL— 329 %hH. Nexys A7/ R— KT DHRETEEIT
TENE., BIRTEET, FPGAR— FADT U RENZWEE(X. VerilatorxEHAT 5
VEaAL—2aVTOH, COFRERTTEET, COFRERTITDHICIE, JOvok
itd TBD.v] VerilogZ7 7ML, XUV SHR1TVivadoD TRV VKT #FAL TERSI I

lrvfpga.bit] EY F 774 ILEFERLET,

1. (ZL®HIZ

ZNDSARTIX, RVfpgaSimAD L T aL—aunNAF ) EERT DA EERLET,
DZIalb—auvndaF )k, BTTAISLHD T2 L—23 0 FL—REERT S
=01z, FHEIhET., GTKWaveZFALTYIal—Y a3y FL—RAOSHBLET,

AT a3 DRTFYTELT, IRITHERLEZEY PR M) —LICK>TERESIND LS
[ZRVfpgaNexys #Nexys A77R— FIZPlatformlOZ R L T4~ > A— K L. PlatformlO%
FERALTITRITSLBETNYITITEHAEERLET ., CORTYTRFF T3 oTEA,
HELET,

CHDSHRERTITAICIE. UTOY—ILEA VR M—ILTEIZRENHY T,

e VSCode (AR R=ILHA F (06R—) #SHR)
e PlatformlO (AR R=ILAHA K (06R—2) #SHHE)
e GTKWave (AR R=ILHA K (08R—2) #BH)
e Verilator (AR F=ILHAF (08R—) #=5H)
e Cygwin (Windows1—H—%H) (AR BR=ILHAF (13R=) #BH)

EE : RVfpga-SoCSR#RBIAT B HIIZ. RVipga-SoCA VR h—IILHA KERETIT BT &
T, BEBEIHLET,

BIZIE, FEETLTWEWNESIEL, VScode® & UVerilatoZz. RVfpga-SoCA » X k—JL
4 FDOFIEICHE>TA >R b—JLLZET, Imagination®University ProgrammeM 5 4% >
O— K L7=RVipga-SoC7 # ILZZHFE DI vIcaE—LI=C&%F, BELET,

3. 70y YR TERSNT-SoCHET

CORFDODSARTIE, FREyHYa7, 1 o2—ax9 b, BB#IHRE%. VivadoD T A Y
VEERETEFERLTHEICERT 52 LIZK > T, SweRVolfX SoCOHY Tty L EERLE
Lfzo RIC. 7BV VEFICK>T, AV IERFED2a—IL2EKLE L TDVerilogZ 7 4
ILBEREINET, COFBE. EHShzDIE TBD.v] 774 TLT

JAy Y ERHDSoOCEEFTTAIZIE2DODA T avBLURBRBAHY £9,
e JOvYKETMDSoCHNexys A7 100TR— K TEITI %,
e JOvw/HEHETMSoC%Verilators 2 2 L—4A TETT %,

JOv Y HREADSoCIZIF2DDREFBLANILDEDS 2 —IHBBHY . THIXLUTIZHBEASNT
WBREEDZ— Y FZENEFNHETT : RVfpgaSim (rvfpgasim) & & U'RVfpga Nexys
(rvfpga) &
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1. RVfpgaSim (rvfpgasim.v)

RVfpgaSImE 22— J)LIE, S al—Y3VARVIpgal AT LDREMEDa—IILELT

FREINFEIT, RVipgal RATLMD Y X 2 L— 3 vIZVerilator (RVipga% E# 9 % Verilog

ZY3Ialb—v3arddn—roz7REdERE (HDL) Y2al—4%) Z2EALEY. Y32
L—2 30 TSoCEETTHILICKY, PRATLOREESZR/Y FIFTHHTEFET,

CHOSKRTHIFE, RVUpgaSmAY I al—YavnNAF+UEERTDEEIC,
rvfpgasimv] 2R EMES1—ILIT7AIILELTHEALET,

REGED a—)L Trvfpgasim] DEEHNENIRENTLET,

| dpram64 axi2wb . swerv —> o

axi_mem_wrapper.v intcon_wrapper % Interconnects
ram

| syscon_wrapper |

bootromiwrapper" Peripherals

.jtag_tap _ .dmi_itag_to_core_sync'

_ gpio_wrapper
dmi_wrapper.v | "-bidirec.' %32

dmi_wrapper
BD.v

Block Design

1 : RVfpgaSim
CNIZIEUTDIDDED 2a—ILHAEERTLET,
e JOvw7YEREt (BD.V)
hid, Vivadod 7Oy V& FEALTHEMLIZSoOCEY 2 —ILTY,
e ram (axi_mem_wrapper.v)
NEAEYED2—ILTT,
e dmi_wrapper (dmi_wrapper.v)
CNETNRNYTED2—LDA 2 HE—T1—ATT,

FHR1TIE, EV%VivadoD TRy I BRFHZFERALTEKTHEE. LW OLDHNERE Ui
HELELI, 7OV 8&E EP2a—-LOhoDABERKE. REEES 21—
rvfpgasim] THODEDa—ILEEHRINET, XL TTAYHEE E22—1LD
[DMI] 44 ER$E6E(E Tdmi_wrapper] E2a—)L&tEHESh, (JOvHEE) 21—
LD TRAM| S ERIERTIE Tram) EDa—LEEHINET,

2. RVfpga Nexys (rvfpga.sv)
RVfpga NexysE® > 2 —JLIF/N—FD 2 7HDRVipgab A T LDREFED 2 —IILE L THE
A&Eh (FrR— KFEE) | Digilent Nexys A77/h— K (F =3B E K ATAEL & LINexys
4 DDRAR—F) ATY,
REMED 2—)L Trvfpga.svl OEENBEIZRENTUVET,
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clk_gen_nexys.v

- - swerv [ —>
clk_gen '

CPU
bscan_tap.sv intcon_wrapper — Interconnects
tap : :
syscon_wrapper |
) - ‘bootrom_wrapper .
i_axi_cdc litedram_core , : Peripherals

- = \ = ; gpio_wrapper |
axi_cdc.sv litedram_top.v e
cdc

ddr2

BD.v

Block Design

Bg2 : RVfpga Nexys
RVfpga NexusIZIZUL T DS DDED 2 —ILWNEFNTLET,

e JOvZEHK:Et (BD.v)

IhlE, Ay U EHZFERALTERLIZSoCED 2 —ILTY,
ddr2 (litedram_top.v)

_NIFIDDRAEYY O FA—FFED21—ILTT,
e clk_gen (clk_gen_nexys.v)

NEFYBY IO RL—FED21—ILTY,
e tap (bscan_tap.sv)

NhEjtagT/NNy T ED2—ILTY, FHMICOVTIE, REDIY D
ESRLTCIZE,
cdc (axi_cdc.sv)
NEF/OYVEEREED A —ILTY,
lrvfpga.sv] s EGIED 21 —/L T,

7oy o&st) €2 1—)L0) TRAM] sV EREESE(X.
fddr2] E o a— )L EEHEIAET,

rowy o e8&st1 © TDMI] S ER#E& (X,
bscan_tap.sv] EPa—I)LEEHRINTT, lclkl s ERMERIL. lclk_gen] EYa—
IWEERRINET (H3ESHR) .
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[ 1] 100 MHz
Clock |, |
Generator
_ 50 MHz
A4
SweRVolfX SoC
Subset bscan TAP
AXI Interconnect
Q RAM Memory
Interconnect Wrapper [ AXI-Wishbone Bridge }
[ Wishbone Interconnect ]
Boot-ROM | [ system-ctrl | [@l GPIO .4—0‘;.
1 =

@

K3 : RVfpga Nexys (SweRVolfX SoCH T+ )

4. VerilatorTD 7O S5 LDOET

ZD+tY L3 TERRE., Verilatorz{#MH L TRVfpgaSim T, RN TOT S L
(AL_Operations) #EfT925HENDTOER%E, KEBIhFT,

B $RTORVipga VerilogyV —REY 21— )LIE, TOv YR TER SN BD.v]
T7AILTHEET 7=, #EEEF [BD_| NMFVLWTWWEIRENHY FT, 2D BD.v]
74 IIL. VerilatorCDOL 2 alb—> a3 AREMEY 2 —)L Trvfpgasim) 2k > THE
Banhxzd, cOYV—REDa2—)LIX IBDV] Z27A4ILTA VREZVRIEESN, §XRT
DED 21— )LICHEEEEF [BD_| NMTVLWTWLWAIRELNHY ET, ChITFED srcl 74
AT, RED/NATEEICERLEL,

[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabResources/Lab2/src.

x93, 1FAvHIeE&et) E2a2—L774)LUBDVvE,. REGMEDS2a—ILT 7ML
lrvfpgasimv] BREDHD Y —R T 7A LT RTHEENTWVD T+ ILEIAN, BET D0
ENHYFET,

LEIDSHRTHDLS w/NEERLI=EE. FOTILNRANREEIhFL: (R4ZSH) .
CONRIZBEBLT, COT77A4ILEZaE—FTBHZRELAHY ET,

[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabProjects/Labl/Labl.srcs/sources 1/
bd/BD/synth/BD.v

Diagram x|BD.wv x
fhomefhamza/RvfpgasSoC/Labs/LabProjects/Labl/Labl. srcs/sources_1/bd/BDV/synth/BD. v

Q = B 0
R4: JOoy okt 22— IBD.v) VerilogZ 7 1 ILD/RX
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ATYvF: (H4) IZRENRTWA/NRAMS BDv] Z74I)ILEZaE—LT. BDv] 77
AIWEREDNRIZBHYFITEST (R5258R) .

[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabResources/Lab2/src/SweRVolfSoC/

i Home RVfpgaSoC Labs LabResources Lab2z src SweRVolfsoC

a - a B

BootROM Interconnec Peripherals SweRVEh1C bidir.v
t oreComple
X

E5: F'SweRVolfSoCl T« Lo FVYIZREY fFI+5tnf- TBD.v]

ATvF2: [BDv] 274N EHNT, UTOED21—I/ILOARIAN [_0_0) THERHBZ &
rHERLET (R6ESH) .

BD_bootrom_wrapper 0 0

BD_gpio_wrapper_ 0 0

BD intcon_wrapper bd 0 0

BD_ swerv_wrapper_verilog 0 0

BD_syscon_wrapper_0 0

EE:INE, VAL —YarvRAEDA-IILOGRTHO—ENE#IZET =012, Th
NET, SN —EBELTLEWNMESIX. ROXTv T TRYipgaSimD =D I 2 L—
DAVNAFVEERTDHEEIC, T5—HRTINFET,

BD_bootrom_wrappej_e_e bootrom _wrapper_@
(.i_clk(clk ¢~T7J,

.1 rst(rst_ o 1),

.1 wb _adr(intcon_wrapper_bd @ wb rom_adr o),
.1 wb cyc(intcon_wrapper_bd @ wb rom cyc o),
.1 wb dat(intcon_wrapper_bd @ wb rom_dat o),

.1 wb sel(intcon _wrapper _bd @ wb rom_sel o)
.1_wb_stb(intcon_wrapper_bd @ wb rom_stb o)
.1 wb we(intcon_wrapper_bd @ wb rom we o),
.0_wb_ack(bootrom wrapper @ o wb ack),
.0_wb_rdt(bootrom wrapper ® o wb rdt));

E6 : BD.v]

ZFhTIlX. AL Operations7 R 5 L%ETAY I HRIHDSOCTERITTHTAELANL, 1BH
F9,

F9'. PlatformlOZFERAL T I aL—Ya v bL—REERLTHML, 78YS ., XA—N
2A5T70tyHOmMARBGS. LOAAEx28 (DFY, LPRAEL3) DIEBEET I
L— aviERIZEML, FIEOGTKWavezRrL., 7O S LAETHDEELLE &K
LET,

NEETTRITE. LTORTYTEETLES,
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ATwF3: RvfpgaSimAY S aL—a S F 1 FER

T 4 L% k1) [RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/verilatorSIMZ [ .

RVfpgaSmA > 2 aL—2a VNS4 TV EERT 5-DDMakefile 5 LUV Y 7k
(swervolf 0.7.vc) MEFENET, XZUZTAIF. EYUbhlF, SoOCRHDY—RIFEZIZH

30, SEIDGEDENNRETHERATESHD, VerilatorhMBET DIFHRNAESENLTUNE

9, [RVfpgaSoCPath]/RVfogaSoC/Labs/LabResources/Lab2/src.

RIZ. RVfpgaSImA®D /NS F ) #EK LFET, Chidk. £ T, RVfpgaTEIMET 5T 0TS
LAL-OperationsD 2 aL— 30 bL—REERT H1=HIZ. FREINFET,

—IFII4 VRO T, REDPAXVFZERFTLTYZaLb— 2N/ TV EERLEFT,

> cd

[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabResources/Lab2/

verilatorSIM

>
>

make clean
make

774 JLVrvfpgasim (RVfpga S aL— 3R/ +Y)) IE. F«4LY MY
[RVfpgaSoCPath]/RVfogaSoC/Labs/LabResources/Lab2/verilatorSIM®D Hh 12 £ LT % s

ENHYET,

Windows : Windows# R L TW5EHEE. ChiotRBULRTY T%E. Cygwin2—3F LI
TEITTHIVLELAHYFT (EMHAFIEBCDOLTIE., RVipga-SoCAFH A K{tEkB%& S
F8) ., C: Windows 7 # )L & [E/cygdrive/cDCygwinDH(2§H 5D Z &1, FELTLEEELY,
CDEI a3 DMDFIET ARTIE, LinuxAIZEHEINTWSEDERLETT,

AT 974 : PlatformlOMhS5 S alL—oav bL—REER
UZalb—3iaunNAF) (ivpgasim) BNEREShTz5, FA%4 S5 LAL Operations® =
L— 3>y hL—R (trace.ved) #HERT 51=01Z. PlatormlODFTCINZEFALET,

1. FAT453E21—42TVSCodeZRLINTM L. PlatformlOZRHEE Y,

2. EE#®D/N\—TFile—Open Folder (R7) %) v%o L. T«L% kY
[RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/examplesx B L £ 7,

File Edit Selection View Go Debug Terminal Help
New File cerl+N
New Window Cerl+Shift+N

Open File... ctrl+O
Open Folder... [Ctrl+K Ctrl+O] I
Open Workspace...

Open Recent

Add Folder to workspace...
Save Workspace As...

Save As... Ctrl+Shift+s

Auto Save
Preferences

Close Editor Ctri+w 4.

Close wWindow Cerl+w

Exit Cerl+Q

E7 : AL_Operations.SDHI %R <
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3. T4 L% AL Operationsz#IRL T (BMNGZEWVWTHEIZERLET) . OKEV v
LEd ., ZOHHAPlatformlIOTREET,

4. platformio.iniZBEET ., REDITEHREL T, RVDRA T TTEREINI=RVipga
Sal—2aunAaF (Vvipgasim) ~DISRAEFEILLET (H8ESH) ,

board debug.verilator.binary = [RVEfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/
Lab2/verilatorSIM/Vrvfpgasim

s/LabProjects/Labl/Labl. runs/impl_1/rvfpga.bit

/verilatorSIM/Vrvfpgasim

E8 : PlatformlO##A{L 7 7 A JL : platformio.ini

Windows : Windows Tl, RVfpgal 2 2 L—Y 3 VEITAIEET 7 4 JLIEVrvipgasin. exe
EFEENFET, DFY.,

board debug.verilator.binary = [RVfpgaSoCPath]\RVfpgaSoC\Labs\LabResources\Lab2\
verilatorSIM\Vrvfpgasim.exe

5, EAZ=a—1) TKDI’GPIatformIOT’f a%%9 ') v%Y LT, Project Tasks —

env:swervolf_nexys — PlatformZ &RE L T. B9IZREN T % & 5 IZGenerate Trace&
99O LET,
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P platformio.ini X
»* PROJECT TASKS [OR=) P pla
> ®J Default
v &1 swervolf_nexys
~ General
Build
Upload
Monitor
Upload and Monitor
Clean
[env:swervolf nexys]
= chipsalliance
= swervolf nexys
= wd-riscv-sdk

~ Platform
Program S

Unload Ritstream

Start Varilatar

o
o
O Generate Trace
(]
o

TERMINAL
Generate Bitstream

> Advanced Compiling .pio\build\swervolf nexys\BoardBsP\bsp\bsp_version.o

Compiling .pio\build\swervolf nexys\BoardBSP\startup.o

Compiling .pio\build\swervolf nexys\PSP\psp_corr_err _cnt ehl.o

Compiling .pio\build\swervolf nexys\PSP\psp_ext_interrupts_ehi.o

Compiling .pio\build\swervolf nexys\PSP\psp_int vect ehl.o

Compiling .pio\build\swervolf nexys\PSP\psp_interrupts ehl.o

Compiling .pio\build\swervolf nexys\PSP\psp nmi_ehi.o

Compiling .pio\build\swervolf nexys\PSP\psp_performance monitor ehl.o

Compiling .pio\build\swervolf nexys\PSP\psp_pmc_ehl.o

Compiling .pio\build\swervolf_ nexys\PSP\psp_timers_ehi.o

Compiling .pio\build\swervolf nexys\PSP\psp_version.o

Archiving .pio\build\swervolf nexys\libBoardBSP.a

Archiving .pio\build\swervolf_nexys\libp

Indexing .pio\build\swervolf nexys\libBo

Indexing .pio\build\swervolf nexys\1ibPsP.a

Linking .pio\build\swervolf nexys\firmware.elf

Generating disassembly

riscv64-unknown-elf-objdump -d ".pio\build\swervolf nexys\firmware.elf" > ".pio\build\swervolf nexys\firmware.dis"

Building .pio\build\swervolf_ nexys\firmware.bin

Building .pio\build\swervolf nexys\firmware.vh

Generating trace from Veri.

B9 : VerilatorT k L—RXZ4ERHT S

> Remote Development

S5] Took 4.81 seconds

REL LT, PlatformlOY 4 > KOS FL—REERKTEFET, COEHIZIE, #HL

WE—ZF LY R &R =8I, PlatormlO™ £ ¥ K 7O &= 8 5 BlH 4
(PlatformlO: New Terminal/R%2 >) 29 1) v Y LFEFET, RIZRENDOAIT U FHF
PlatformlO% — X FJLICA A (FfEaE—) LEF, pio run --target

generate trace

6. BIDRT v TOEIRIZT 7 A JLtrace.vedh
[RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/examples/AL _Operations/.pio/b
uild/swervolf_nexysDRBIIZER N TWBIET THY . ChEGTKWaveZzERA L TH
{TENTEFT, UbuntuZ —S FILERLT, REZADLFET,

gtkwave
[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabResources/Lab2/examples/AL Operati
ons/.pio/build/swervolf nexys/trace.vcd

WINDOWS : &9 > 0— K L1= 7 # L& gtkwave641Zbin 7 # JLF D Hh D gtkwave.exe & FEIE
nNBEZ7IT)r—avh, EFEhATWET, TOT7TUr—2avESFTLY ) vI LT,
GTKWaveZ#&£2&8 L Fzd., D7 TU45— 3 D LETFile - Open New Tab% 5 ') v ¥
LT, 74 1LA
[RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/examples/AL _QOperations
/.pio/build/swervolf_nexysIZHERB SN Tl dtraceved 7 7 M ILEREF T,

ATv75: GTKWaveTDY S aL—>avEaEaHwd 5

1. ST, 78vY., &%, LYRFESZEMLEY, §5E2J 5 7ICTEBMTES LD
2. GTKWaveDELDANA T, SoCERBHEEZRHFALEY, BEEEEZTOP —
rvfpgasim — swervolf — swerv_wrapper_verilog_0 — swerv_eh1_2 — swervIiZ &R L.
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ETa—/lifu (BR10IZRENTWWAESIZ, BARTENET) 29y L. EE
clk (A7IZERESNS IO YY) ZFRL. ChZEzBEDSignalsXA VFEITEDE
BDOWavesRA VDHIZ, FSvFTLET,

v SST Signals Waves
g intcon_wrapper_bd_U (4] | Time '
swerv_wrapper_verilog_0
swerv_ehl_2
mem
B .. swerv
active_cg

. dbg
1o dec
. .w dma_ctrl
g exu

iy By B e B

B
Isu
pic_ctrl_inst

B svscon wrapper 0 =]

Type |Signals |j

wire IDWIDTH[31:0]

wire TAGWIDTH[31:0]

wire CIK_overrige

wire dec_ib0_valid_eff_d
wire dec_ibl_valid_eff_d

wire dec_ib2_valid_d

wire dec_ib3_valid_d

wire dec_tlu_bpred_disable

wire dec_tlu_br0_wb_pkt{15:0] =

Filter:

X10 : §8clk%EJ 5 7I2BMT %

2. VOV EEDELLERTTEDSELSIZ, Zoom Fit#E4TL TH HZoom inF #HEIFEIT
LET (E11)

de |:| (:3" G:\ E.J\ _._I _: ” = |__'_ From:lc sec To:|350200 fs @ Marker: -- | Cursor: 2 fs

=10 : Zoom in

3. R—=/IN—RASRISCVATD2DONDITADENENEETTIHFTETRIIEE%E. B
MmLEST, BLEDa—IL (ifu) TIESFifu_i0_instr[31:0]% & Wifu_i1_instr[31:0] (&
12) 2L T. ThioZE2EOWavesRA V> DRIZKFS VI LET, TLT 1 v I Rifu
[FHEED Tz yFaA=—y bFERL, 0FRAR—=—IN—RHASTDOz40%RL., i1lZR—/\—
ZASDITA1ERL, instr[31:0]Z32E v FDHSERLET,

4. BEITA WA EZFERALTESEZRECRDODHTAIENTEFET (B1225H)
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Type | Signals

wire ifu_i0_instr[31:0]
wire ifu_il_instr[31:0]

wire ifu_pmu_instr_aligned[1:0]

Filter: mstrI

Append | Insert | Replace |

K12 : {E€ifu_i0_instr[31:0]8 & Wifu_i1_instr[31:0]% 58 4 X >4 EHIZEBMT 3

5. LYRAt3 (DFYLPRAEE28, x28) DEERIFTHEEEEMLET, swerv
DT DORERBH#E Z2dec — arf — gpr_banks(0) — gpr(28)IZEBI L T. £ a—/Lgprff
(FRISREINTWVWS &S ITHARTINET) 20Uy L. ESdoutf31:0] (Zh

[CE2TLOREx28DHNBMR SN, AL Operations.SHI THEAI N D) H#FEIRL
T. ThZEEBODWavesRA > (B13) IZKSyHLET,

B|

= gpr(29)
@) |

-

Type |Signals

wire WIDTH[31:0]
wire ck
ire din HI

wire dout[31:0]

wire en =]

13 : {§8dout[31:0]% 7 5 7I1Z:BMI 5
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6. GTKWave TIEEEZRTI DADAEIL, tclEERTEAHETT ., 774 ILgtkwave
signals.tcl & [RVfngaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/ TR S E 7,
T7ALERVTINESTMLET, BFAVIT. T3 ITITERRTIEEBTDNIRAE &
UEHID., RRENFET,

gtkwave::addSignalsFromList rvfpgasim.clk

gtk addSignalsFromLis
rvfpgasim.swervolf.swerv_wrapper_verilog 0.swerv_ehl 2.swerv.ifu.ifu iO_instr

::addSignalsFromLis
rvfpgasim.swervolf.swerv_wrapper_verilog 0.swerv_ehl 2.swerv.ifu.ifu il _instr

gtkw ::addSignalsFromList
rvfpgasim.swervolf.swerv_wrapper verilog O.swerv_ehl 2.swerv.dec.arf.gpr_banks(0).gpr(28) .gprff.dout

17 74 I EGTKWave TEAT 521, Bi(ZFile - Read Tcl Script FileZx% ') v % LT
RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/gtkwave+signals.tcl 7 7 1 JL %
BRI BHZITTY,

E14(=, AL_Operations.STAY S LB LU ZDEMET L D EBEBMENRINATVET,

# RISC-V assembly # comment (t3 = x28) # machine code
1i t3, 0x0 # t3=0 # 0x00000E13

REPEAT:
addi t3, t3, 6 # t3 =t3 + 6 # 0x006EOE13
addi t3, t3, -1 # t3 =+t3 -1 # OxFFFEOE13
andi t3, t3, 3 # t3 = t3 AND 3 # 0x003E7E13
beq zero, zero, REPEAT # Repeat the loop # OxFEOOOCE3
nop # nop # 0x00000013

X114 : ZE{fits< > a— FIZ& 5AL_Operations.S

FNTIX, EBEDZELZTOISLODEFTELTRTRLET, TOTSLAEITENBE E
ELWMEBLUL3 (LPRAx28) [TRMISIZSIRENTWABEIZHEBZZ EMN, FRENFET,

1i t3, 0x0 #t3 =0 # 0x00000E13
REPEAT: addi t3, t3, 6 # t3 =0+ 6 =6 # 0x006EQOE13
addi t3, t3, -1 # t3 =5 # OxFFFEOE13
andi t3, t3, 3 #t3=58&3=1 # 0x003E7E13
beqg zero, zero, REPEAT # Repeat the loop # OxFEOOOCE3
nop # nop # 0x00000013
REPEAT: addi t3, t3, 6 #t3=1+6 =7 # 0x006EQOE13
addi t3, t3, -1 #t3=7-1=6 # OxFFFEOE13
andi t3, t3, 3 # t3 =6 & 3 =2 # 0x003E7E13
beqg zero, zero, REPEAT # Repeat the loop # OXFEOOOCE3

15 : AL_OperationsZ2THOHHED 7 O0—H LU L PR Ft3 (x28) DIE

7. #910,100 nsI2X—LA 2L, W—TD1EBE S L U2EED#EY R L D3 DD EMHES
SOERTHEREZOMLET (B16) , ZRWD2DOOES (11 t3, 0x0 = 0x00000E13
H & Waddi t3, t3, 6 = 0x006E0E13) A . & Fifu_i0 instr{31:0] & & U
ifu_i1_inst{31:0]I2 REN TS LS. A—/S—RASRISCVIOtyHDEFNEFN
123 HAET. RPITTzvFSINFEzT, RDO2DD@H (addi t3, t3, -1=
OXFFFEOE13H & UVand.i t3, t3, 3=0x003E7E13) A, ROHYAYIILTIzyF
ENFET, ZRED2DODEGS (beg zero, zero, REPEAT = 0xFE000CE3# & Unop =
0x00000013) A, XOYA LTIz yvFINET,
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SWeRVAT7NIRT—UDNA TS5A vikEhf=Tat vy ELIMKEFEEICEY., @5
DEEIE. GER T TV FINTHLEY A VIILULERICENET, 12BHLU2DH
DHEENTTvFEINTHLE8H AV IILEIZ, 1DHOSES : 11 t3, 0x0
(0x00000E13) IZ& 2T, x28 (t3) (X0IZH Y FEF (BRIZOICHE -2 TULV=) o 184
JNEIZx28(F, RDEFaddi t3, t3, 6 (0x006EOE13) [TXK>TOX6IZEH I
F9, RITx28ld. RDE$addi t3, t3, -1 (0xFFFEOE13) I[TX-THIZE#HSA
F9 ., BREIZ, x28(F, XO@Fandi t3, t3, 3 (0x003E7EL3) IZ&>TIZEH
SNET, RO2DODEGS : beq zero, zero, REPEAT (0xFEOOO0CE3) & &K Unop
(0x00000013) M7z yFEIh, DPIEMNEILTIL—THRYIRESIAET,

Signals- Waves
Time

clk=
ifu_ie_instr[31:0]=
ifu i1 instr[31:0]=

dout[31:0] =

16 : HINSD3DDEMAEN S DEST

5. Nexys A7R— FTDTAJ 5 LOEST

ZD+t4 3 TIX, PlatformlO%{#EAY ARVipgaNexysT, FPGAZ 7045 S LLET,
RVfpgaNexysZE R L CFPGAZ JOJ S S VT HUTDRT Y FITHWET,

LUTDRT Y TITHRWVET,
ATYT1: Nexys ATR— FZIVE2—RITEKLET,

FDOON/OFFR4Z

| o f J J J) A

17 : Nexys A77R—

AT v F3:VSCodeH & UPlatformlONRFE AL TUWAELMERIE. ChEREET,

ATvT4: LED A =1 —/\—T, File — Open Folder (R18%58) #2JvH LT, T4
L2 k) [RVfpgaSoCPathl/RVfpgaSoC/Labs/LabResources/Lab2/examples/ZSR L £ T,
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File Edit Selection View Go Debug Terminal Help

New File Cerl+N
New Window Cerl+shift+N
OpenFile... ctrl+0
Open Folder... [Ctrl+K Ctrl+Q]

Open Workspace...

Open Recent

Add Folder to Workspace...
Save Workspace As...

Save As... Cerl+Shift+S

Auto Save

Preferences

Close Editor Ctrl+w 4.
Close Window Ctrl+w

Exit ctrl+Q

X18 : 7+ LA ERL

ATYT5: T4 LY MUBlinkyZEZ#IRLT BAMZWVTEIRLET) . 90V KO LEET
OKZZ)wH LET, I T. PlatformlOIZ & > THIARINET .

ATwT6: EDYA K/\—dplatformio.iniz49 ') w49 LT. 774 JLplatformio.iniz Bl & E
¥ (R19%25HR) . #KI5T7cHEL T, FAT S ATLDORVfpgaEy FX F1)—L
~DIREHILLET (R19%2358) .

ATwF7:VivadoT By U RETEERL THER SN Trvipgabit] 774 LI, RED/S
RAZHYEYS,

board build.bitstream file =
[RVEpgaSoCPath] /RVEpgaSoC/Labs/LabProjects/Labl/Labl.runs/impl 1/
rvfpga.bit

EXPLORER

> OPENEDITORS 1 UNSAVED

/nome/nam

19 : PlatformlO#)#i{E 7 7 4 JL : platformio.ini

Joox Y MERRT 7 AL (platformio.ini) THEATESEZLDIETIEFHLATU RN
HY. CHo5DFMIZDULNTIL., https://docs.platformio.org/en/latest/projectconf/ & £ R
LTLESLY,

ATV T8: EMA=a—"1 KR TPlatformlO7 4 O “/."ef? Dy LEY, (H20%
) .
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P

X20 : PlatformlO7 A4 a >

Project Tasks™ 1 > FOMNZEDIHFE (K21) . if’&? JwosLTtrFa o A2
ROV EFEHITIVELHY ET ., ChIZEESEINDZELBHY T,

File Edit Selection View Go Run Terminal Help
PLATFORMIO v @ PIO Home X

~ PROJECT TASKS

= (@ <1 w Folo =G

@ Welcome to
Home

Quick Access

Projects

B ;
PlatformlO labs .
A

3 W Platformio November 19 W PlatformiO 6 W

Recent Projects

21 : PROJECT TASKS™ 1 >

tar our projects on GitHub!

R p8Ze - EH

Project Tasks — env:swervolf_nexys — PlatformZEE L T, K222 RSN TS LS

[Z. Upload Bitstream% 4 ') w49 LET, 1~28#IZ, FPGAIZTOv Y 8&&HSoCIZ&k >
TFATSLENET (R—FTHEARRETEI AV FRRIZE>TSDOEONE A
ShBLELAHYFET) o
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PLA

~ PROJECT TASKS

eneral

Build

Upload and Monitor

Clean

Upload Bit

Generate Trace

Start Verilato

Generate Bitstream
» Advanced

» Remote Development

B22: Ey FRM)—LDOTFyTO—F
CNATEY FRAM)—LATyTA—RFENTEY., TNAYITTOERZRBLET,

File Edit Selection View Go Run Terminal Help

@ . & platFormioin Blinky.s x @ F

> OPEM EDITORS
~ BLINKY

pio

main
LESTH
xXFFFF
I0 INOUT
0(ae)

tl, DELAY

te, o

t2, timel

23 : PlatformlO T MDblinky.S

25979 Rl ) vh LT, TOTS LERFEEGT NS LET. RIzplayf

Run || PI0 Dabug 55U ws LTy T &BELET. PlatformlOlz& Y.
mainBa DR Y- —BHE T L—o KA FABREShES, Continueis L IE%ES 1 v
HLT. FASTSLEEFLET.
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AT9 10 : R—FT., AIHOLEDARBERBLET,

T
1'*’ @

MONG. .
Auoio ouT

u-w?m o

NEXYS A7

X24 : E3OLEDD AR

. I o - ”
235711 pauser s AR » ) » L. %5

LFET, ETE. BRIL—THAOEIH (ZDtineBEILTH) T, FIELFT,

ATvF12: 7B B18DEEZY Vv LT, TL—URA U bEERLET ., FEOAN
RRSN., 7l/—77|'\’f rHBREAKPOINTSZ JIZEMENFET (R25%5H) ,

File Edit Selection View Go Run Terminal Help

@ EX

» OPEN EDITORS
~ BLINKY

main
main:

(25 : blinky.STD I L—I KRS > FDERTE
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AT wT13 : &kIZ. Continuedh4 > - #71)v o LT, EfT
BITLET, EANEETINA. AIOLEDIZ1 (F71-1%0) #E2EFALHEZXEF (sw) @
DEIZ, FIELFET,

k| ¥ T 9O

3

ATy T4 EFZHERITLET . AIROLEDZEE T HEAZTOHMELEHL > THRERS
nEY,

ARTFYF15: TNy ELEL. 0w LT
Explorer 1« > K™9IZ&RY £9 ., File — Close Folder&:&RLT. 7RG SLEBHALEY,

hT, SRITERLIOYIRHFEDS2—ILZEFRL T, RVipgaSIME & U
RVfpgaNexysT., 7RJ S LB ZEZEFICETLEL

Imagination University Programme - RVfpga3 7R2 : RVfpga-SoCT®D Y 7 k7 = 7 DEFT
N—23210-20214%7A 158
© Copyright Imagination Technologies 19



	1. はじめに
	2. 要件
	3. ブロック設計で作成されたSoCの実行
	4. Verilatorでのプログラムの実行
	5. Nexys A7ボードでのプログラムの実行

