]

Imagination

THE IMAGINATION UNIVERSITY PROGRAMME

RVfpga-SoC 5 7R3
SweRVolf# & U'FuseSoC A

R—2 3210 - 202147 A 158
© Copyright Imagination Technologies



E=1:J|

imagination
university programme

&1 : RVfpga Az

% B
a—X

RVfpga

05 LERT. BLUREDHEBRZEM (RVfpgaZR1~10) LTYVRTLA
EER, BEULIaL—2araET, HEETRIE,. MfTEM. AEYD
ZAFLELEE (RVipgaSR11~20) LTIAFEAEY VRTLERARD=H
[Z. RVfpgaNexys & RVfpgaSim, RISC-V system-on-chips (SoCs) #ERY %
HEMNREINTWLWSAOI—R, COA—REARITHhI=>T. RISCVY—ILFz
A2 (ANASBLUVTNYAH) £ETaL—4, Verilator HDLY 2 2 L—
2 . Western DigitalOWhisperdai sty b2 22 L—% (ISS) OFEAAE
. RShTWFET,

RVfpga-SoC

SweRVa 7., A&, BB#FILLEOERERZFEALT, €aoshsHJd

t v FSweRVoIfX SoOCEHEET 2 AENTINTINVS O —R, CDI—RIZ
[&. SweRVolflZZephyr) ZIL A A LA R L—FT 4 2T X TL (RTOS) #
A—F335%. BLUARL—T 1 V5 P RTFLIZIZ TTensorflow Lite®
hello worldfINEFENTWE TOY S LERITTHAEDL. RehTWLWET,

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, @vFxrvia) . 7O5 S5 LAEEEIYAH
a2 kA—5 (PIC) . NRA B —T1—R, TNAvST 1=y rAEINESHN
TULv5SweRV EH1a 7 (https://github.com/chipsalliance/Cores-SweRV)

SweRVolfX

RVfpgad—RX CHERT 3F v TTOIVRT L, ZhlESweRVolfDHEETT ,
SweRVolf (https://github.com/chipsalliance/Cores-SweRVolf) : SweRV EH1
AT7EESRBEBICEBEINA—T Y —XSoC, ZhiIZ&kY. T— FROM,
UARTA VA —Jx—R, VATLa v bAO—35, 4 2 —ax%x0 F (AXI4 Y
A4—2a=x% k., Wishbone/ 42 —ax% k., AXl-to-Wishbone 7 1) v ) |
SPIay tO—SMEBMEINET,

SweRVolfX : CHIZ& YUREEDIDDFH L L\EDHZRHSweRVoIfITEME L E
9 : GPIO, PTC. EBM®DSPI, $LUBHID7TEI AV rREAIY FO—5,

RVfpgaNexys

Nexys A7ih— FE LUV ZDEDHIFZ R E T HSweRVolfX SoC, “hlZ&
). DDR24 32— 1 —X, CDC (Y AY Y FAALURE) 1= b,
BSCANAY vy (JTAGA »A—7J7zxz—RH) . 78y Pz RL—42HGEM
ENFEJ,

RVfpgaNexysl&SweRVolf Nexys (https://github.com/chipsalliance/Cores-
SweRVolf) &EELETYA, fiste LTHEBEIFISWeRVOIFICEDNTWLET,

RVfpgaSim

VIal—YavEBMELEE. TRMMIUFZIYNBLUAXIAEFE
SweRVolfX SoC,

RVfpgaSimIESweRVolf Sim (https://github.com/chipsalliance/Cores-
SweRVolf) £ELTE A, filst& L THEEIESWeRVOIfFICEDWWTWVET,
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CDFRTIE, SweRVolfZeHMI/HT L FJ . FuseSoCH#EITL. hZE[HEMA L TSweRVolf
(https://github.com/chipsalliance/Cores-SweRVolf/) ##E£d 5Hx&R~LET,

S/HR1T, ELXDE Y 1—/Lh Verilog/SystemVeriloglZZEAFEFNFE L=, RIZ. Vivadod
JOv YR Y—ILEFEHALTSWeRVOIIXDY Ty FEERT HEHIZ. ThHDE
Da—)VEEHELELZ, EERTHE., RFAFIE., EV2—LEHEOREZFIEBREIC
Verilog/SystemVerilogad— F&#FEHALE T,

LUTORIZ, JAVIERFATIO—FOFRERFADERLBEN, RS TWET,

£2: JAy I BRFrOEMEEM

1. FLHIC

Oy 7 REOFR Joy Y REHORK
HEZ LI F—LT—INR#LGREDGEENH D
FE R IAVRTLNLE (Vivadod Ay E&ET)

BHLEEDA—ILEZEENIZHONY DT [Py THTL—FY—ILIZE2TIURTLN
HETHAEHLE DI EMNTRE BEINBIENHB

FPGAZ B A TEREMDSoCF v FIZA YA
CEOHIZBEERIT LS ENDHD

B >TERINI-O0—FIX, AR
YIZK K, BELIZKCWZ ENH S,

HETH-DOLYESDHEREZRY BT 1=
HDSoCHMEREE %, Verilog/SystemVerilog
LANILTERT DIBELH D,

IPa7 7R/3\A4 &2k >TVerilogy —Ra—
AR SN EA, ChiFITLEEED
Vivado7 0w U &t Y — L THERE T B2 T
e AN

UTORIZ. N FFa—20770—FOARERRADEREGMELS, RENTWLFET,
K3 N\VFFa—rva—FORMERR

VEFa—2a—FoORrA

\

NYFFa—2a—FOFA

FPGAZE = (ISoCOEMET O XIZEEIZ | 2L FE iR
BEIZEDAEIIZ. N RFa—=5T

x5
N—230ay bO— LY RTFLEFEA Verilog/SystemVerilog L X 7 LD &N AS
AlRE WE,
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F—LBLIUEBEMEETHBEICHETEZS | IXTOI 7AW THILFTITED 2a—ILNE
(SFEITELBED1—ILTOEHREAN DESIBEIESNTWVWENE L CHEET
E2) B0z, LIES <EFEAIMNS,

SweRVolfDEY a2 — )L (REBMED 2—IL., swervolf core. SweRV) (. FTEZERAFE
nTLWEI, SweRV CPUa 7 Bik(FWestern DigitallZ &k > TR EhFE Lz, 41 4 —10
FOPEDI—LBLUVZEDMDED 2 —)LIE, SEITEFLEARUIMLDIPTIT7THY.
NoEDORUFEA—ToIV—ZASA4A LV ADTFTYY—ALTWET, REGED 2 —ILIE
Olof KindgrenI|Z & > TEZFRAFEFNTWVET,

SETFELGED2 NI ANTZEERL., Verloge FTEERAL I EIFAIRETY . 2L, B
FAEDOECNICEAZTEETTHEADHYFET ., BIZ. REGF—LABBHILLEE, O—
FDHLIBANHEBEENFET,

SoCEHREt 7Ot R, WK OIDKRELBLF—LAFERFICHEBLET ., SEIELF—LMS
FIELEEBICEREZADLEETA., BOoXIETETHEBRERCIPIOV I EHELE
F, HIZAIE, >TaL—Ya3rF—LIZRELCIPO—F (SoC+A4 >4 —ax%Y ~+CPU+E
DHERR) ICBERTATLLEOIN., SYNTHEGEEY b2 2 L—2DOVerilatorhBN R T
¥, TDO—AT. FPGAF—LIXEILIPO—F (SoC+4 >4 —ax+%Y F+CPU+[ED#:38)
FHERATHALEEFOTLLON., SESFLADHBEZFERAL TSI EIFLHHARA—F
TARLET,

BESATALAICE>TSIEITFLGF—LARALIPOI—F (SoC+4 > F—ax1%9 L+CPU+
[EiDH2S) THEZETEHIENBHICHY ., WBOHEBEZERETSILEHY FEHA, EBED
ATLIETRIZERTHAAFTIVI T, SETEFLEF—LBLUVZOHN/EHIZEET D
WHENHY EFT, SweRVolflE., FuseSoC (GAAIE TEa—XVYwvo] ) EFIENDEE
SATLEFEALTHERSNTULET, FuseSoOCHEEL X TLIE. BADOERERIALD
N—F)T7RHAEZODHREEOETCRKELRIDEHEYET,

CHDSHKRTIE., FuseSoOCHDEE/N—L 3 o DSweRVolfICB 2R (%3, FuseSoC D
[SweRVolf] 5S4 751 %E8MTB3RTYTNARTYy TOFIEERL. FhEIalL—
D avhELUR—KREEDA—HS Yy hELET., TD®ESWeRVOFTTOY S LBIEZETL
*9,

CHDSHRERTTAICIE. UTOY—ILEA VAR M—ILTEIZDRERHY £,

e Vivado 2019.2 Web Pack (AR BR=ILHAF (4R—) %SH)
e \Verilator (V4.106) (A VR F=ILHA K (08R—2) Z=5H)
e GTKWave (A VR =ILHA K (08R—) %SHR)
e FuseSoC (A VA R=ILAA K (09R—2) ZSHR)
e OpenOCD (RISC-VEIE®D/N\—> 3V) (A VA F=ILAHA K (09R—2) ZSHR)

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

BIZIE, FEET LTWREWEAIE., Verilatord & UXilinx®Vivado ZRVfpga-SoCA ~ X k—
IWHA FOFIEIZHK>TA >R =)L LET, Imagination®University Programmem 547 >
A— K L7=RVfpga-SoCT7 A LA EHFELNDI I VICaE—LIzZ &%, BRALET,
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FuseSoClEIZEEBMNH L\ FTr—IOI =D ThHY., HDL U\— Kz 7ERREE)
O—FAELKFY—ILOEY FTT, ZOEFELBEMIE. IP (FIMEE) a70OBERA L
PL, SoCY)a—arEER. BE, > Ia2L—23rv95b5&ETY,

3. FuseSoCIZDL\T

FuseSoOCTHDEAMERIZO T TI, a7 IEFuseSoC/Ayr—S T Rr—TvIZ&k>»TH—
ALFEEZ)E—FDEBRICRDOFRIENTE, BEVRTALIZCE>TINN—FHT
REHZHAAENT T,

FuseSoCa7(Fw3 L+ 70ty HTlEHL, BIl@E-~TBHOEFEETHY . FIFOERED L
SIZIPOBFERARESRTY, FuseSoCIz&k Y. Thod /Ry sr—CEELTSEBEAET,
MOEDSA—ILTIEIN=—FI2T7ONoDBEFERATREESRIE. EDa—ILEFEEINET,

FuseSoCOEFMIZDOWNWTIL, REIZHAZTDFFaA AV MESRLTZSL:
https://fusesoc.readthedocs.io/en/latest/user/overview.html#understanding-fusesoc

FuseSoCTIl&. TSweRVolf] (SweRV RISC-Va 7 FHFuseSoCA—ZXMSoC) M54 TS
)TIRyr—2 8 LTIEtEhEzT, FuseSoCEHERAL T lswervolf] 5S4 751 #EH0
THIENTE, Tsiml (Tal—23y) ¥ Nexys a7l (R—F) BEHEDS—
Ty NRICChEZBETEET,

4. SweRVolf : SweRV Eh1FiFuseSoC~_A—X MDSoC

SweRVolf(£SweRV RISC-Va 7 FHFuseSoCR— X MSoCTY, SweRVolflZ& Y. RISC-V
BET AR, Zephyr 0OS, FEP 22 L—F2OFPGAR— FDZDMDY 7 b T 7 %%
fTCEET, FuseSoCILmI#iktE. LRM. VO T IICHEE L UVHRIET I LEEZBME
LTHY. SwWeRVA—H—[EIhZEZFERALT. VI Dz 7E#RRITETL., SoOCEZD
Z—RXEOETER, FLEHLLWART NS RICBETEHIIENTEET,

B1I1ZSweRVolfdE L AL T A Y RN REINTLET,
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«—DMI SuweRY Core.

p——

{ AXI interconnect ]

AXI

{ Wishbone interconnect ]
Boot System
SPI GPIO UART

1 : SweRVolfa7

SweRVolf® 3 7 &, 7— FROMftZSweRV CPU, AXI4A4 > 2 —2a %% k. UART. SPI.
RISC-V#Z 4 <. GPIOTHERINTWLWET, CcOITIZIXRAMIIEFENFTEAMN, 2—4 v
FEEDSYNIZESTHEYBAEY I FA—FITEHKINDIAETYNRIZT I XAHE
TY, fthosEpiEsx. y0vo,. Y€y b, UART, GPIO, SPI, DMI (TF/AY S EY 21—
WA B —D1—R) TI,

412, SweRV EH1a 7 [ZWishbonef 2 —a %Y FELUVAXIA Z—aRY MERT
BRIN TV AIRIEBDOAETIICTIYELTENATWEST FLAD, RENTVLET,

%4 : SWeRVolfO A EYIZIRTFYvELTENRT=FFLX

VAT LA 7 KLZX
RAM 0x00000000-0x07FFFFFF
7— FROM 0x80000000-0x80000FFF
VATLarRA—3 0x80001000-0x80001FFF
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UART 0x80002000-0x80002FFF

GPIO 0x80001010-0x80001013

S R2M SystemVerilogE ¥ 1 —JLRVfpgaSim# & U'RVfpgaNexys & E4#kIZ. SweRVolflZ & -
TEHEMBEUTD2DOD/N—2 3 0DSweRVolf b1t EhEzF, >3aL—2 3V
SweRVolf Sim. & & UDigilent Nexys A77R— K FSweRVolf Nexys,

1. SweRVolf Sim

SweRVolf SimlEL T alL—>302—45y bTHY. ChITL>T. SweRVolf a7Hh TR
FRUFTSyTENT, VerilatorF - IEZF DDA R FEFHO LI L—4
(QuestaSImM#i &) IT&->TEHERAINFEIT., ChiE. SweRVIOE v HTEITEIN S IO
G5 LERTITBINVATLYIAL—YavAIC, BRTEEYS, ChlE, TAYHD

OpenOCDH & WITAG VPIZN T H#ERICH. M LFET (R2ZSH) .

AXI
JTAG VPI TAG N DMI SweRVolf core J
wrapper

|
UART GCPIO

UART GPIO
decoder decoder

&2 : SweRVolf Sim

2. SweRVolf Nexys

SweRVolf Nexysld. Digilent Nexys A7;R— K& 42 —4" v k &9 % SweRVolf SoCMD1/3—
23rTY, ik > TRAMAL »7/R— K128 MB DDR2AMER S . GPIOALEDIZ 4%
SINTHY. SPIZZ v arbdDEEFMNYR—FIh, UARTE &K WITAGODEERAIC
micro-USBR— FMMER S FEF T, SweRVolf Nexys®—4'w FRADT 74 bDT—rO—
FIZEY, TIHILETSPIZZ v allRESNTVS TR ZL0E—FH, HiTSh
F9 (H3) .

A DMI
DDR2 -bscan TAP .'[‘GP
LiteDRAM [ SweRVolf core UART

‘ S

GPIO
SPI #

SPI Flash

B3 : SweRVolf Nexys

SweRVolf SoClEL T aLb—>avFEIFIN—FHYz7TEFTEET - DF Y. Digilent
Nexys A77R— R TEITTEET, EBHNIHEEL. FuseSoCld, YTalL—2arniE
B, F-IIFPGABEDHEEL L UERITIC. FHATEET,
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AN S RMDRVfpgaSimMD & 52, SweRVolf SimlEL 22 L—2 3 D —45y FTHY.
N2k > TSweRVolfa 7 A VerilatorlZ& » THEASNZ L SI12, TRMUFTS v
SNnET, RHFIZ. BID S RDRVfpgaNexys(dSweRVolf Nexys & El# T# Y . Digilent
Nexys A7iR— KD 32—y k TdH HSweRVolf SoOCD1/3—2 3 0 TY,

EEEYFTVT
CDEY a3 TlE, SMEELS I UNexysEEDREDEY b7 v THZEE. RLET,

ATYF1: TRz bOL—FELTHERAYT 5728, SweRVolf] &£U\5&AFIDT «
LY B)ABELET.
COT4LY bUIE, LIESWORKSPACEE FEIENFET . HFICHE S GELNE
$HOAT Y FIETRT, SWORKSPACEN L EITEhET, T—V XAR—X
DTALY R)EAALEEL, EITLET,

> export WORKSPACE=S (pwd)

SWORKSPACEY = L E#EZHELEY (R4%2S8) . UTOavU FEFERAL
<. T )11323'55175‘315 3] '- jUD éf 1147:.76\ aSEZEEELLA-Z: ig? E;E—a—

> printenv WORKSPACE

>weRVolf
hamzawlmaglnatlon FPg ab [SweRVolfS export WORKSPACE=S5(pwd)
hamza@imagination: g ab [SweRVolfS printenv WORKSPACE

/home /hamza fRVfpgas
hamza@imagination:~/RVfpgaSoC/Labs ,LahPrn]e ts/SweRVolfS I

4 : 7—H9 RAR—XDEL

AT Y T2 : FuseSoOCHBEEICA YA b=l TWB I L%, HELET, FuseSoCH <
DIUICA VR F=ILENTVEWMEEIE, UTEETLTA R M=ILLET,

> sudo pip3 install fusesoc
AT Y T3 : FuseSoOCR—R 54 TS5 Y EREDT—Y AR—XIZEMLET,

> fusesoc library add fusesoc-cores
https://github.com/fusesoc/fusesoc-cores

hamza@imagination:~/RV bs/LabProje Wolf$ fusesoc library add fusesoc-cores https://github.com/fusesoc/fusesoc-cores
INFO: Cloning library o fusesoc_libraries/fusesoc-cores

Cloning into 'fusesoc_libraries/fusesoc-cores'...

remote: Enumerating objects: 202, done.

remote: Counting objects: 100% (202/202), done.

remo Compressing objects: 100% (140/140), done.

remote: Total 651 (delta 85), reused 163 (delta 50), pack-reused 449
Receilving objects: 180% (651/651 136.59 KiB | 81.80 KiB/s, done.
Resolving deltas: 1 29/229), done.

hamza@imagination bs/LabProject: VolfS I

Bg5 : FuseSoCR—X 54 751 MiEi
ATYv T4 swervolf 54 TS5 #BMLET,

> fusesoc library add swervolf
https://github.com/chipsalliance/Cores-SweRVolf
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hamza@imagination:~/RV JLabProjec VolfS fusesoc library add swervolf https://github.com/chipsalliance/Cores-SweRVolf
INFO: Cloning library into fusesoc_libraries/swervolf

Cloning into 'fusesoc_libraries/swervolf'...

remote: Enumerating objects: 130, done.

remote: Counting objects: 100% (130/138), done.

remote: Compressing objects: 100% (81/81), done.

remote: Total 1035 (delta 52), reused 89 (delta 42), pack-reused 905
Receiving objects % (1035/1035), 17 MiB | 206.00 KiB/s, done.
Resolving deltas:

hamza@imagination

6 : swervolf5 4 75 1) MiEMN

AT T5: swenvolf 7« LY k1) #REED TSWERVOLF ROOT) Yz /LEHRICEKRELET,
> export
SWERVOLF ROOT=$WORKSPACE/fusesoc libraries/swervolf

hamza@imagination:~/RVfpga abs/LabProje Volf$ export SWERVOLF_ROOT=SWORKSPACE/fusesoc_libraries/swervolf
hamza@imagination:~/RV C/LabsfLabProje =RVolfS

B7: Oz )LEHD

sﬂg

5

6. ZaAL—avDIEE

ZDt%H 3 TlE. FuseSoC%{#ER L TSweRVolf Sim%Z. UTOR Ty JTHEET SZAH
=%, ~LET,

MIEZRTTENEERT BICIE. —target/N5 A —42 T lfusesoc run] OV FEFERAL
F9,

ATYT6: 22— arTOEFTIC, UTEEALEY -

> fusesoc run --target=sim swervolf

ZDavrRIzkY., LTO/NXAIZ TVswervolf core th] EFEENES I al—ay
NAF UM, EFREShFET, SweRVolfbuild/swervolf_0.7.3/sim-verilator/

ZhlE. IR2T, REDNRTAA 92T F&#FERALT IVrvfpgasim] XalL—>3>
NATFTVEERLEZEZTITT 2 EZDERABKETHSAZ LIZ, FELTLCREZEL,
[RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/verilatorSIM

f=f=L. SAR2THERA L =SoClESweRVolfXDH Tty hTLEAN., ST THEAT HSoClE
SweRVolf—XT9,
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hamza@imagination:~fRVTpg absfLabProjects /Sy Jolf$ fusesoc run --target=sim swervolf
WARNING: Unknown item compilation_mode in section Xsim
Preparing ::cdc_utils:0.1-r1
Preparing chipsalliance.org:cores:SweRV_EH1:1.8
Preparing fusesoc:utils:generators:0.1.5
Preparing ::jtag_vpi:0-r5
Preparing pulp-platform.org::common_cells:1.26.0
Preparing ::simple_spi:1.6.1
Preparing art16550:1.5.5-r1
Preparing ::verilog-arbiter:0-r3
Preparing ::wb_common:1.0.3
Preparing pulp-platform.org::axi:0.25.0
Preparing ::wb_intercon:1.2.2-r1
Preparing wervolf:0.7.3
Generating ::swervolf-intercon:0.7.3
master ifu
master Llsu
master sb
slave io
slave ram

Generating swervolf-swerv_default_confi
Generating swervolf-version:0.7.3
Generating ::swervolf-wb_intercon:0.7.3
master io

slave rom

slave spi_flash

slave sys

slave uart

Setting up project

make[1]: Leaving directory '/home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/build/swervolf_0.7.3/sim-verilator'
INFO: Running

INFO: Running simulation

Loading RAM contents from hello.vh

Releasing reset

SweRV+FuseSoC rocks

Finito

- ..fsrcfswervolf_0.7.3/rtl/swervolf_syscon.v:151 rilog Sfinish
hamza@imagination:~ gasocC /LabProjec LTS i

&8 : SweRVolf SimDiEE

COAXUKRIZEY, TV AR=RT 4 LI FYIZUTORBEENMERSNETS,

® SWORKSPACE
o fusesoc libraries
0 Dbuild
B swervolf 0.7.3
® sim-verilator
o Vswervolf core_tb
® src

ZMDt4 3 TlE, FuseSoC%fEA L TSweRVolf NexysZ#EET 5 5%%. "LET,

ATYF1: Nexys A7TR— FRADA A—CEBE (B&UA T arTcTadszo9)
L. EETT5AHE

> fusesoc run --target=nexys a7 swervolf

Imagination University Programme - RVfpga-SoC 3 7R3 : SweRVolf# & UFuseSoC A P9
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EECOaAT Y REETIBHEIC, 3 Nexys ATR— FEIT D VICEHKEL, R— KA
FUICHE-O TR EEZHERLET,

ZDaATYFRIZKY., Tswervolf 0.7.3.bit] EMEENDHFPGAZ T OS5 LT H-HIZ{E
R9H5EY FRRY—LT7A4)L (Thit] TEHD) B, UTONRARIZERINFET,
SweRVolf/build/swervolf _0.7.3/nexys_a7-vivado/

IhIZkY, TOUITEHEINTLSDNexys A7T/R— FADE Y PR MY—LELEBHINWET,

“hix., S/R1T, [Generate Bitstream| 7L 3 &#FRALTIOY IR EHERLT:
#%. VivadoT lrvfpga.bit] 77/ ILEERLIzEEICERELI-CEE. RABETT, SHKR2
TZM#%. PlatformlO% £ L T lrvfpga.bit] 77 1 JL%Nexys A7:.R— FIZ7 v TA—F
LFELT

FuseSoCIZ &Y., SAR1BLUSHR2TLEREDAT Y FEFEALTFEHTERLI-CDRRE
BEETRTH, BITEIFET,

hamza@imagination:~/RVfpga [Labs/LabProjec weRVolf$ fusesoc run --target=nexys a7 swervolf
WARNING: Unknown item compilation_mode in section Xsim
: Preparing ::cdc_utils:0.1-r1
: Preparing chipsalliance.org:cores:SweRV_EH1:1.8
: Preparing fusesoc:utils:generators:0.1.5
: Preparing pulp-platform.org::common_cells:1.20.0
: Preparing ::serv:1.0.2
: Preparing simple_spi:1.6.1
: Preparing ::uart16550:1.5.5-r1
: Preparing ::verilog-arbiter:0-r3
: Preparing ::wb_common:1.0.3
: Preparing pulp-platform.org::axi:0.25.0
: Preparing :swervolf:litedram:0
: Preparing ::wb_intercon:1.2.2-r1
: Preparing ::swervolf:0.7.3
: Generating ::swervolf-intercon:0.7.3
master ifu
master lsu
master sb
slave io

: Generating ::swervolf-swerv_default_config:0.7.3
: Generating ::swervolf-version:0.7.3
: Generating ::swervolf-wb_intercon:0.7.3

master io

slave rom

slave spi_flash

slave sys

slave uart

: Setting up project

Imagination University Programme - RVfpga-SoC 3 7R3 : SweRVolf# & UFuseSoC A P9
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C Xilinx FPGA Programming Tool

: Programming part xc7al00tcsg324-1 with bitstream swervolf_0.7.3.bit
[Labtools 27-2285] Connecting to hw_server url TCP:localhost:3121
[Labtools 27-2222] Launching hw_server...

[Labtools 27-2221] Launch Output:

**k*%%* Xilinx hw_server v2019.2
**** Build date : Nov 6 2019 at 22:13:42
** Copyright 1986-2019 Xilinx, Inc. All Rights Reserved.

INFO: [Labteoeols 27-3415] Connecting to cs_server url TCP:localhost:3042
INFO: [Labtools 27-3417] Launching cs_server...
INFO: [Labtools 27-2221] Launch Output:

*xxxx* Xilinx cs_server v2019.2.8
***% Buyild date : Nov 07 2019-10:41:48
** Copyright 2017-2019 Xilinx, Inc. All Rights Reserved.

: Trying to use hardware target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A
[Labtoolstcl 44-466] Opening hw_target localhost:3121/xilinx_tcf/Digilent/2108292BOEF83A
: Opened hardware target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A on try 1.
Found xc7a100tcsg324-1 as part of xc7aleet_o.
: Programming bitstream to device xc7al100t_@ on target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A.
[Labtools 27-3164] End of startup status: HIGH
[Labtoolstcl 44-464] Closing hw_target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A

1UCCECC' FPGA xc?alootc59324 ! successfully prcgrammcd with bitstream swervolf_0.7.3.bit.
A" bs -

l9 SweRVoIf Nexys DS
FSEDAT U FRDETHR. 7=V AR=RTFT ALY FIJEUTOESIZHYET,

® SWORKSPACE
o fusesoc libraries
0 Dbuild
B swervolf 0.7.3
® sim-verilator
® nexys a’7-vivado
o swervolf 0.7.3.bit

® src

FuseSoCTIdVivadoMER &, APy bAMERI SN, T A—/NILEBNERESh,
FHWT7AIDEMEN, Ev PR M) —LPBBMIZENSNET,

Vivado7 O Yz FZFRAVWTHEBHEEEZ SR TRIZ&SICAIAILLTEET,
ATFYF2: UTDAaAT Y FIZ& > Tnexys_a7-vivadoT 4« LY FJZAHLET,

> cd build/swervolf 0.7.3/nexys a7-vivado/

| rnexys a7-V|vdoJ 7-4 I./7 kSBT3
ATFYF3: UTOATUFEAALT, VivadoF Bz ) FEREET,

> vivado swervolf 0.7.3.xpr

Imagination University Programme - RVfpga-SoC 3 7R3 : SweRVolf# & UFuseSoC A P9
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hamza@imagination:~ bProj LT /bui ne vivado swerveolf_0.7.3.xpr

Vivado v2019.2 (64-bit)

SW Build 2708876 on Wed Nov 6 21:39:14 MST 2019

IP Build 2700528 on Thu Nov 7 00:09:20 MST 2019
Copyright 1986-2019 Xilinx, Inc. All Rights Reserved.

start_gqui

®11: Vivado7Ra> x4 FZEHL

Y—RNRRIZRESNATVS T A—NILERBE L UVGHIR T 7ML E, AIRIETEFET,

Sources ? 00O X

Q = $ + B o
~ [ Design Sources (156
v [ Global Include (1
@ common_defines.vh
~ [ Verilog (35
> i ®il_defaultlib (35

~ [ SystemVerilog (1
> iii xil_defaultlib (150
~ [ Constraints (2
w [oconstrs_1 (2
I litedram.xdc
" swervolf_nexys.xdc
~ = Simulation-Only Sources
sim_1
~ [ Utility Sources
utils_1

Hierarchy Libraries = Compile Order

E12 : Y —R/\RI)L
Design Runs] # 72, BB K URENBLICEEICETINTVS I LN, RSN
F9,

Design Runs  x

+ %
Name Constraints ~ Status WNS  TNS  WHS THS  TPWS Total Power Failed Routes LUT FF BRAM URAM DSP
v o synth_1 constrs_1 synth_design Complete! 34263 18537  44.0 1] 4
+ impl_1  constrs_1 write_bitstream Complete! 0,453 0.000 0052 0.000 0.000 0.929 0 23662 138538 44.0 0 4

X13 : BITEHET

Imagination University Programme - RVfpga-SoC 3 7R3 : SweRVolf# & UFuseSoC A P9
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8. SweRVolf SimT®OAL_Operationsffill D17

ZDt%Y a2 TIlE. Verilatorz{#E A L TSweRVolf SimTAL_Operations7 8% 5 L% E1T
$5HE%E. ~LET,

ATYT: RABREBTHDT1 LI FIBIEADLETS,

[RvifpgaSoCPath]/RvipgaSoC/Labs/LabResources/Lab3/examples/
AL _Operations/CommandLine/

> cd ../../LabResources/Lab3/examples/AL Operations/commandLine/

11‘5 cd ..f/..[/LabResources/Lab3/examples/AL_Operations/commandLine/

es /AL _OperationsfcommandLine$

IZI14 AL _Operations7T« LY kU

ATvT2: V32— 32 FADhexadecimal 705 S5 LEER

hamza@imagination:~/RVfpgaSoC/La fLakb mples/AL_Operations/commandLineS make clean
rm -f 1f *.bin *.
hamza@imagination: . E Dper: dLine$ I

E415 : make clean

> make AL Operations.vh

_Operation mmandLine$S make AL Operations.vh
g 64-unknown-elf-gcc -nostartfiles -march=rv32i -mabi=ilp32 -

-oAL_Operations.elf AL Operations.S
/home/hamza/.platformio/packages/toolchain-riscv/bin/riscv64-unknown-elf-objcopy -0 binary AL_Operations.elf AL_Opera

tions.bin

python3 makehex.py AL_Operations.bin > AL_Operations.vh
rm AL_Operations.bi 0 eratu
hamza@imagination:~ es /AL_Operation mmandLineS I

l16 AL Operatlons vh2 7 1 JLDIER

ATYT3: REDLIaL—2FERTLET,

> ../../../../../LabProjects/SweRVolf/build/swervolf 0.7.3/sim-
verilator/Vswervolf core tb +ram init file=AL Operations.vh +vcd=1

[ram_init_file] /X5 * —#%1Z& o TVerilog hexZ 7 4 LA, > F v TRAMOWHRNE
ELTERT REHIC, O—FREhET, AT 3> (+ram_init_file) #FEA L TER L=
[EAH Y MDVerilog hexZ 7 4 JL TAL_Operations.vh] #0— KL T, ¥ al—3u/NA
+1) TVswervolf_core_tb] #%EfTLFEF, ved (BEEZF>T) H1H/ELT, EVa—
ILADTRTOEHEZTTLET,

hamza@imagination:~/RV absf eso 3 np Dperation mmandLineS ..f../../../..fLabProjects/SweRVolf
/build/swervolf_0.7.3/sim-verilator/Vswervolf_core_tb +ram_init_ File=AL _Operations.vh +vcd=1

Loading RAM contents from AL_Operations.vh
Releasing reset

B17 : S aL—4%E1T

fctrl + c] ZWL T alL—YavEEILELET, ltraceved] 77 ILEERT B
EAHYET,
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ATV T4 REDRL—RT7AILEREET,

> gtkwave trace.vcd

hamza@imagination:~/RVfpgaSoC/Labs/LabResources/Lab3/examples/AL_Operations/commandLine$ gtkwave trace.vecd

GTKWave Analyzer v3.3.86 (w)1999-2017 BSI

Warning! File size is 758 MB. This might fail in recoding.

Consider converting it to the FST database format instead. (See the
vcd2fst(1) manpage for more information.)

To disable this warning, set rc variable vcd warning filesize to zero.
Alternatively, use the -o, --optimize command line option to convert to FST
or the -g, --giga command line option to use dynamically compressed memory.

[@] start time.
i2481540] end time.

18 : gtkwave Ttrace.ved 7 7 1 L Z B <

ZNT. gtkwaveNEBEILFE T, SR20 TR ERYBRLTY S TIZEEZEML, =
NEINT IRELHY ET,

ATV T5: EBETVFTICEMTES&SIZ. GTKWaveDE LD RA T, SoChEHE
EEERLET ., BEHEZETOP — swervolf_core_tb — swervolf — rvtop — swervIZEFRf

L. EZa—ifuzs ) vy L., §8ck (A7ICERSNEOvY) Z8RL, ThzE
HEDSignalsRA V> E=ITEDEBEDOWavesRA >DHI(Z, KTV I LET,

ATYT6 i UED1—ILHRARTIN TSI L ZHEL (K1928HB) . T4 1K&
FIZ Tinst] ZAALTH S, Tifu_i0_instr[31:0]1 & &V Tifu_i1_instr[31:0]1 £S5 #HHEA
LETS

| B nee_wy
| lsu -

Type Signals
wire |ifu_bp_inst_mask_F2[7:1]
wire |ifu_i0 cinst[15:0]

wire |ifu_i1_cinst[15:0]

wire |ifu_illegal inst[15:0]
wire ifu_pmu_instr_aligned[1:0]

Filter: |inst

Append Inserkt Replace
19 : Tinstr] %

ATY 7 : Thh5TOP — swervolf_core_tb— swervolf — rvtop — swerv — dec — arf —
gpr_banks(0) — gpr(28) — gprfflc#&) L T. #l T ldout[31:0]1 E&5ZV Y vo L. Th
ZHEALEYT (R2025H8)

Imagination University Programme - RVfpga-SoC 3 7R3 : SweRVolf# & UFuseSoC A P9
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| | | | Lreaadpiiss)

Type Signals

wire  OVERRIDE[31:0]
wire WIDTH[31:0]
wire clk

wire  din[31:0]

I
wire en

e
genblock
gpr(29) 5

wire lclk
wire |rsk |
wire scan_mode -

Filter:

Append Insert Replace

20 : ldout] 5%

M+] RE U EFERALTEBTRA—LAUTE, BEEAHTEET (R2128H) ,
¥ 55T Signals Waves
é} TOP Time 5

£ axi_pkg clk=
cb_Filter_pkg ifu i@ instr[31:0]=
swervolf_core_tb ifu i1 instr[31:8]=
dmi_wrapper
ram
= .ow swervolf
axi2zwb

axi_intercon
bootrom
EF:awrviop

mem

I
| J: active_cg

b

Type Signals

wire DCCM_BANK_BITS[31:0]
wire DCCM_BITS[31:0]

wire DCCM_BYTE_WIDTH[31:0]
wire DCCM_DATA_WIDTH[31:0}

X21: EBEHT

9. Blinky#il #SweRVolf Nexys TR1T

ZDt4Y 3 rTlE, SweRVolf NexysTBlinky 704 S5 L2 ETT 5 H%E%. RLET,
DT HRDHIF TFuseSoCIZ& > TER SISz Tbit] TJ7MILEFARALET,

IR OARIBLUTR2THEARAINSSWeRVOIIXES 12— I)LADLEDS LK TIIOD T KL
AAEY Ty FIE, SweRVolf (SweRV EH1HFuseSoCA—RAMSoC) &IFEAY FT,
DB, SR2ELUSHRIORLE TS S LH (Blinky) D, AEVT KLANEDL S
TWAREDT« LY FIBINHY ET,
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%5 : SweRVolfE & U'SweRVoIfXD A E1) T v FGPIOF7 FL X

SoC VAT L 7 KLZR
SweRVolIfX (Z7R1) GPIO 0x80001400 - 0x8000143F
SweRVolf (Z7R3) GPIO 0x80001010 - 0x80001013

UTDRATv TH#EFTLT. SweRVolf Nexys#{#H L TNexys A7Rh— KOS5 LL.,
Blinky 7R 45 5 LERTLET,

ATYT1: Nexys ATR—RFZaVEa—2ITEHKELET.

ATFYT2: EEDRA v FZFRALT. Nexys A7h— FOERZEANT T, (K2%BH)

NEXYS A7 "= 1%}

desid il =il —

922 : Nexys A7R— FDOON/OFFH 4 &

AT v 73 : VSCoded & UPlatformlIOMNEFZFALNTLVRLMEEIFX, CThEBEET,

ATvT4: LEDA = 21—/\—T. File — Open Folder (K23%58) #9')vo LT, T«
L% k1 [RVfpgaSoCPathl/RVfogaSoC/Labs/LabResources/Lab3/examples/ZSB L £,

Imagination University Programme - RVfpga-SoC 3 7R3 : SweRVolf# & UFuseSoC A P9
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File Edit Selection View Go Debug Terminal Help
New File Ctrl+N
New Window Ctrl+shift+N

OpenFile... ctrl+o
Open Folder... [Ctrl+K Ctrl+0]

Gpen Workspace...
Open Recent

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

Save As... ctrlsshiftss

Auto Save

Preferences

Close Editor Ctrl+w 4.
Close Window Ctrlsw

Exit crl+Q

E23: 74T EREL

ATV T5: T4 LY bUBlinky FuseSoC%:&IRL T BAMEWTERLET) . D0V F
D EETOKEY v LES, T, PlatformlOIZ &k - THIAFEMINE T,

AT T6: EDYA K/\—Dplatformio.iniz4 ') v 4 LT, platformio.iniZBEET (K24
ZSHR) , BT HTEREL T, FHAT S RATLDRVIpgaEy PR 1) —LAD/IKR
ZHEILEYT (H24%25H) .

AT v TFT7 : FuseSoC%# M L TER Stz Tswervolf_0.7.3.bit] 7 7 A LI, RED/S
RAZHYZFET,

board build.bitstream file =
/home/<Username>/RVfpgaSoC/Labs/LabProjects/SweRVolf/build/swervolf 0
.7.3/nexys _a7-vivado/swervolf 0.7.3.bit

[env:swervolf_nexys]
= chipsalliance

= swervolf_nexys
= wd-riscv-sdk

= 115200

= home/hamza/RvfpgasoC/Labs/LabProjects/SweRvolf/build/swervolf ©.7.3/nexys a7-vivado/swervolf @.7.3.bit

= home/hamza/RvfpgaSoC/Labs/LabProjects/SweRVolf/build/swervolf_©.7.3/sim-verilator/vswervolf core_ tb

24 : PlatformlO#)H#i{t 7 7 4 JL : platformio.ini

ATV T8 EDA=2—1RE > TPlatformlO7 A = ‘/.57 Vw o LEY (H25%23]) .
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P

25 : PlatformlO7 A4 >

Project Tasks™ « & KM ZEDBE (H26) . s3hlzs yvsLTIOS LY b4
RO EEFTEIDERSHYES. CHICEUSEIM B ERnBYES,

File Edit Selection View Go Run Terminal Help
PLATFORMIO o & PIO Home X

- PROJECT TASKS P
¥ Follo @ @ O

Welcome to

Quick Access

¥ PlatormiO N 19 ¥ PlatformiO 6 W PlatiormiO

& () PlatformlO labs
LY

i

Recent Projects

ase st n GitHub!

BJ26 : PROJECT TASKS™ 1 >

Frohtze - BT
AT w79 : Project Tasks — env:swervolf_nexys — PlatformZzER L T. F27IZR&h
TW3& 512, Upload Bitstream% 2 1) w9 LET,
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Build

Upload

Meonitor
Upload and Me

Clean

Remote Development

K27 : Ey FRMY—LDOF7yvTO—F

CNTEY FRARMN)—LATYyTA—RFENTEY., TNV T TOLRZEZRBLET,

File Edit Selection View Go Run Terminal Help

@ XPLORER atformio.in Blinky.s X q

> OPEN EDITORS
LINKY

LER
main:

a®, GPIO _LEDs
1G] )

te, te

2,

t2, t2
1, t2,
bl1

28 : PlatformlOT®Mblinky.S
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AT 710 é’—b Dy LT, TFATSLERTELVTNY T LET, RiTplayR

Py, "\ > PIODebug 91 9h LTFNy T £EBLET, PlatformlOlz& Y.

mainE M DB —BHE T L—s KA Y RABESNET. Continueria VIBE S 1
HLT. FOTSLEEFLES.

ATy R—KFT, AIROLEDA AR ERBLES,

LT

= £ XN

ANALOG - * sis
DEVICES 8 L
e

29 : HiHADLEDD R
AT v F12 : pause R4 > 2w LT, ETZ—RKEL
LEI, £2TIE. ERIL—THADEIH (ZHtineBEEILTH) T, FILELET,

ATYT3: TEB18DEZEYV VYU LT, TL—ORA U FEHILES . FEORD
KRN, TL—URA 2 FHBREAKPOINTSZ JICEMENFET (K30%FSH) .

Imagination University Programme - RVfpga-SoC 3 7R3 : SweRVolf# & UFuseSoC A P9
N—3210-20214F7R158

© Copyright Imagination Technologies 21



imagination
university programme

File Edit Selection View Go Run Terminal

@ EXPLORER & platformic Blinkys X & PIOHome

» OPEN EDITORS Src
~ BLINKY

main
main:

XFFFF
0_INOUT

= README.rst

7y i, 1
, T2, timel

B30 : blinky.STD I L—9 RS > FORTE

v 1
AT F14: RIZ, Continuerh & b= v T O O #H)wH LT, BETE
WITLET ., EETHEITSIN. AIHOLEDIZT (F1(H0) ZEZALHEHEEE (sw) @5
DRIZ, FLELFET,

ATy T15: EFTZHEHRITLET . AIROLEDZEE T HENAZTOHMELEHL > THRRS
nEy,

T =
716 7505 DI - ... I, ., <

Explorer « > K™9IZ&RY £9 ., File — Close Folder&:&RLT. 7RG SLEBHALEY,

10.SweRVolfDF /3w 4

SweRVolflf, W— KOz 7LV IalL—La3aVOmMATOTNAYTIZHBELET, T
NYHDEFZIZIESETSEFOFIELAHY TITHA. Wol-AEHKITIE. BLaTU FEFER
TEFET (FAFSLDEFTIZLIAL—2a3 VTIEBAMNELBYFETH)

Salb—day:

AT v F1: WORKSPACED T« L% k') TSweRVoIf] ZAALT, RED>IalL—
a3 av U REEFTLET,

> fusesoc run --target=sim swervolf --jtag vpi enable

[--jtag_vpi_enable] /X5 *—#A1Z& Y, OpenOCD%EMHTZ 5% THDHITAGHERIC
HYFEI, SweRVolf T 2 L— 3 Uh l--jtag vpi_enable] IZ& > TEEIShBE, =
NIZE-T, V5472 M&ko>THERSN, JTAGOTY FBNEEFEINLIDEFL>TLSD
JTAGH—N\HEE SN FET,
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make[1]: Leaving directory '/home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/build/swervolf 0.7.3/sim-verilator'
INFO: Running
INFO: Running simulation

Starting jtag_vpi server: interface 127.0.0.1 (loopback), port 5555/tcp ...
jtag_vpl server created.
Waiting for client connection...

B31: 3al—>arvavy REEfT

ATwF2: ICtrl + Shift +t] Z2FEALTHLVVAEI—IFILZRANTHL., REZETT S
Z &Ik oT, WorkspaceT 4 LY RUDNLT—2 T4 LI FJIZBEBLET,

> cd fusesoc libraries/swervolf/data/

ATw T3 REDIATU FEFALT, OpenOCD%EL T al—a v VYRR VRIZHE
mLESS

> openocd -f swervolf sim.cfg

EZEIZfITHhNd &, OpenOCDIZL > TUTHAHASIBIFTTY (H32Z25H) .

hamza@imagination:~ bProje Vol f /T J volf/data$ openocd -f swervolf_sim.cfg
Open On-Chip Debugg
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html

: only one transport option; autoselect 'jtag'

: Set server port to 5555

: Set server address to 127.0.0.1

: Connection to 127.8.0.1 : 5555 succeed

: This adapter doesn't support configurable speed

: JTAG tap: riscv.cpu tap/device found: ©x00000001 (mfg: @x000 (<invalid>), part: ©0x0000, ver: 0x0)

: datacount=2 progbufsize=8
Warn : We won't be able to execute fence instructions on this target. Memory may not always appear consistent. (progbufsize=
0, impebreak=0)

: Examined RISC-V core; found 1 harts

: hart ©: XLEN=32, misa=0x40001104

: starting gdb server for riscv.cpu on 3333

: Listening on port 3333 for gdb connections

: Listening on port 6666 for tcl connections

: Listening on port 4444 for telnet connections

32 : OpenOCDDEFT

ATw 4. TCtrl + Shift+t] ZFEALTIBEDNDZ—IFIILEBE. OpenOCDENLTT
Ny Tty auItERLET,

> telnet localhost 4444

hamza@imagination:~/ g: Swe - = wervolf/data$ telnet localhost 4444
Trying 127.0.0.1...

Connected to localhost.

Escape character is '~]'.

Open On-Chip Debugger

>

=33 : telnet

ATYT5: A FEAALT. @B LET. 3FEDOZ—IFIILEERAL T, SweRVolf
254 TDHBREEZADHENTEFY,

Z MDFuseSOCR—ZXMSoCTIlE., 16MLEDAAEY T Y FGPIOIZL>TT7Z KL R
0x80001010-0x80001011TCa v brO—ILENFET, TNHDT7 FLRIESRIBEELUS
R2TERAL=RVipgab AT LED 2—ILEIRITT,
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AEYT, TRLREETHIE M) 2ESALTENTEEY,
> mwb 0x80001010 1

RUDA—IFILERHC &, gpio0OMONTRRENSFET (K34ESH) ,
jtag vpi server created.
Waiting for client connection...
Client connection accepted.
JTAG VPI enabled. Mot loading RAM

Releasing reset
298548240: gplo® is on

EI34 : gpio0AtON,

BUSBEDA—SFIICES2T. BLAEYFZRLRTIE 0] #EZF1AAT, gpiod%
OFFIZLZET9,

> mwb 0x80001010 O

jtag vpi server created.

Waiting for client connection...
Client connection accepted.

JTAG VPI enabled. Mot loading RAM

Releasing reset
298548240: gpiod® is on
528686180: gpio® is off

X35 : gpio0AOFF,
Nexys A7/R— RFTRIL 7A€ R %E%ETLET,
N—FoxT7:
ATYF1: Nexys ATR—KZa2E1—4I2#H L. WorkspaceT « LY k1) DFPGAE
WRaAT Y REEFTLET. Ev FRMY—L%E, Nexys ATR— FRAICBHEELTICBE
7w 7A—FFBIZE. T-run] RNSA—RFEBMTEET,

> fusesoc run --target=nexys a7 —--run swervolf

: Trying to use hardware target localhost:3121/xilinx_tcf/Digilent/210292BAEF83A

: [Labtoolstcl 44-466] Opening hw_target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A
: Opened hardware target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A on try 1.

: Found xc7a100tcsg324-1 as part of xc7aleet_o.

: Programming bitstream to device xc7al00t_8 on target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A.
: [Labtools 27-3164] End of startup status: HIGH
: [Labtoolstcl 44-464] Closing hw_target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A

: SUCCESS! FPGA xc7 1 e ogrammed with bitstream swervolf_0.7.3.bit.
hamza@imagination:~/RVT s fLabPro Jolf$

E136 : FPGAEEN=1T
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ATY7F2: OpenOCDEFERA L TCAR—FKZ OIS LLET,
> openocd -c "set BITFILE build/swervolf 0.7.3/nexys a7-
vivado/swervolf 0.7.3.bit" -f
$SWERVOLF ROOT/data/swervolf nexys program.cfg

H37ISRENTVWAHANGELNSETT TY,

hamza@imagination: bProje /olfS openocd -c "set BITFILE build/swervolf_0.7.3/nexys_a7-vivado/swervolf_0.7.3.bit"
-f SSWERVOLF_ROOT/data/swervolf_nexys_program.cfg
Open On-Chip Debugger ©.11.0-rcl+dev-81535-g3651cbdfd (2021-01-30-12:10)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
build/swervolf_0.7.3/nexys_a7-vivado/swervolf_0.7.3.bit

DEPRECATED! use 'adapter driver' not 'interface'
DEPRECATED! use 'adapter speed' not 'adapter_khz'
Info : ftdi: if you experience problems at higher adapter clocks, try the command "ftdi_tdo_sample_edge falling"
Info : clock speed 10800 kHz
: JTAG tap: xc7.tap tap/device found: 0x13631093 (mfg: ©x049 (Xilinx), part: 0x3631, ver: 0x1)
: gdb services need one or more targets defined
shutdown command inv
hamza@imagination:~/

B37 : OpenOCDNDEST
AT w73 : OpenOCD%SweRVolf[Z#Ef L £ T,

> openocd -f $SWERVOLF ROOT/data/swervolf nexys debug.cfg

hamza@imagination bProj J olf$ openocd -f $SWERVOLF_ROOT/data/swervolf_nexys_debug.cfg
Open On-Chip Debugger ©.11.0-rcl+dev-01535-g3651cbdfd (2021-01-30-12:10)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
DEPRECATED! use 'adapter driver' not 'interface’
DEPRECATED! use 'adapter speed' not 'adapter_khz'
: ftdi: if you experience problems at higher adapter clocks, try the command "ftdi_tdo_sample_edge falling"
: clock speed 10000 kHz
: JTAG tap: riscv.cpu tap/device found: 8x13631093 (mfg: ©x049 (Xilinx), part: 8x3631, ver: 0x1)
datacount=2 progbufsize=0
: We won't be able to execute fence instructions on this target. Memory may not always appear consistent. (progbufsize=
, impebreak=0)
: Examined RISC-V core; found 1 harts
hart @: XLEN=32, misa=0x40001104
starting gdb server for riscv.cpu on 3333
Listening on port 3333 for gdb connectiens
Listening on port 6666 for tcl connections
: Listening on port 4444 for telnet connections

38 : #EE S TLVyHO0penOCD

X?V74:WM+SWH4JEﬁﬁbf@ﬁﬁ®9—5+w§ﬁ§sOmMED%ﬂLT?
Ny Ty avIiERELET

> telnet localhost 4444

hamza@imagination:~/RVfpga: abs fLabProjects/sw olfS telnet localhost 4444
Trying 127.0.0.1...

Connected to localhost.

Escape character is '~]'.

Open On-Chip Debugger

=

39 : telnet
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AT975: AT FEAALT, R—FICEEGSEEAFE T, 3EEOA—IFLEE
FALT. SWeRVolflc5 4 TDGREEASHENTEET,

16MDLEDM., A E T v TGPIOIZ&L>T7 KL R0x80001010-0x80001011 T kA—
IWENEY,

AEI)TE 1] #0x80001010[ZEZFAA T, AImDLEDZA VIZLET .

> mwb 0x80001010 1
REDAT U FEEFTLT, BImDLEDZA ZICLET,

> mwb 0x80001010 O
ZhiZk->T. R— KOBIHDLEDAA ZI1ZH Y F£9,
CDIRZEFANTYY MRYRBIZIEH., A0y I&Aa—FEN\2V RFa—2a—FK
EHERLZE L, RIZSweRVolf (SweRV Eh1HFuseSoCA—ZXMSoC) /Ny 5r—IMNEE
NTWANYT—UI 32—V v THDFuseSoCHDEREAE=ZITE L 1=,

RIZEFD2DD/N—2 3> SweRVolf Sim] & U [SweRVolf Nexys] #5 L < FANFE
L7

HID 5 7RMDRVfpgaSimMD & 5 (2. SweRVolf Simiz> 22 L—230D8—4 vy LTHY.
ZhIZ&k o> TSweRVolfa 7 h Verilatori2 & > THERAEND L SI12, TRAIRUFTS v T
ShZFEI, BRHEIZ. BID S RDRVIpgaNexys|ESweRVolf Nexys & Fl4% T# Y . Digilent
Nexys A7R— KD 45 —%" v kT#H 5SweRVolf SoOCND1/3\—2 3 0T,

RIZ. FuseSoCHETHHEAL T, ¥ aL— 3 UHASweRVolf Sim, & & UNexys A77R—
FESweRVolf NexysZ#ELFE L1z, TND#E. RVipgaSim# & UWRVipgaNexysIZEE 3 5 LU
BIDZHRTCEITLECALDEIILRFT, RLHZERITLELT .
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