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H 1. RVfpga 89

Name Description
Courses

RVfpga RVfpgaNexys % RVfpgaSim, RISC-V SoC(System-on-Chip)& AtE5I0] T2 IS
WSt T FXE FIH60] A|AES 2SI (RVpga Labs 1-10), A| =2 0],
Y =Tt A O 22 A" =T(RVipga Labs 11-20)2 H45t0] [0 A
HZe| A|AHES BASE WS B0 = PG QLT 28 T8 2N AME A=
RISC-V X (ALt & C|HfA) 8L A[Z2{0|E], Verilator HDL A| 220 & 5
Western Digital 2| Whisper 0] M E A|=2{|0|E{(ISS)E AtE5t= HHE

2o FLC

RVfpga-SoC | swerv 20f, B 22| 3 FH HX|Qt 22 LY S22 AR50 XS5 E| SweRVolfx

SoC 9| ¢t eSS T&HSte YHE EoF = WY YLICH Of T2 ETH Zephyr
HAIZt 2F M (RTOS)E SweRVolf 0 =8t 2F MK 4 THOf| A Tensorflow
Lite ©| hello world Of| M| & Z&tst T2 IS M3lists 9 S HO|FLICH

Cores and SoCs
SweRV EH1 Western Digital Of| A 7H&8t @ & A A 48 RISC-V 20
Core (https://qithub.com/chipsalliance/Cores-SweRV).

SweRVEHL | x7i= oj22jiccM, DeCM 3 B 7HAl), T2 a2 Y 7Hs3t AEYE
Core Complex | o1 e 2 aypic), t2 IE|H 0|2 U C|Bi 1 &K 7} 9= SweRV EH1 20]
(https://qithub.com/chipsalliance/Cores-SweRYV).

SweRVolfX RVfpga 1M 0| M AF& L= System on Chip 22 SweRVolf o 2Ha I L|Ct,

SweRVolf (https://github.com/chipsalliance/Cores-SweRVolf): SweRV EH1 Core
Complex £ 7|t 2 JHE QE A A 5oC YL|CH boot ROM, UART QIE{HO| A
AAH HEZ2, A5 HZ(AXI Interconnect, Wishbone Interconnect 2 AXI-to-
Wishbone E2|X|) & sPI ZHEE2{E F7tetL .

SweRVolfX: SweRVolf O GPIO, PTC, &7} SPI & 8 X}2| 7-M| 1HE C|AEg|0|
HEEYH, 4 7tX| MES F=H EX|E F7tetL Ct

RVipgaNexys | Nexys A7 2E 3 FH X
QIE{Z|o]2, CDC(EY =0

d87|E 7t

£ 42 Z Sh= SweRVolfX SoC Y L|Ct. DDR2
Ol WXh ZX|, BSCAN ZX|(JTAG QIEH0|AE) Y 28

RVfpgaNexys = SweRVolf Nexys(https://github.com/chipsalliance/Cores-SweRVolf) 2t
& YSHX| 2t SweRVolf Nexys & SweRVolf £ 7|8t 2 gL L},

RVfpgaSim A E2{0|ME 2/t HIAE HIX| 2iH(wrapper) X AXI H 2 2|7} = SweRVolfX SoC
2 LICF
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RVfpgaSim 2 SweRVolf Sim(https://github.com/chipsalliance/Cores-SweRVolf) 1t
& YSHX|2H SweRVolf Sim = SweRVolf £ 7|8t 2 BtL|C},

1. 274

O] @50 M Vivado Block CIAHQl =715 AHESH0] 5 1 (Lab 1) O A ZHE SweRVolfX St
HgoM cEs Ol 22E| O 2 ZdE 20U HWSts WS HFZLICL Verilator £
ALY HAE A= 0[5t HLE Nexys A7 EEOM HAE Al = UASLICHL FPGA EE0
M AL 5= = B2 Verilator £ AFESH A|Z2{|0[ MO M2 O] HES 2tES 5= ASLICH

O| &2 2 =3t2{ ™ Block Design 2| "BD.v" Verilog It 2 1 A& 1 0 A Vivado 2| Block Design &

AL835H0] d-g%t "rvfpga.bit” H| E THL S AL S LICH

O &0 M= LSO o & =27 0] A|Z20|M =X (trace)S BH=E= O AHEE RVfpgaSim &
|=20]d Hto| 42| & g3 PE B S B O FLICH £33 GTKWave & AHE3I0] A|E2|0|M =X g
LT

-

1z
ok

—_

A

MEH™ CHA 2 A& 10| M3t H{EAE RO 2 H9|=l RvfpgaNexys £ PlatformlO S AF28}10
Nexys A7 EE0| CHR EESE CHE, PlatformlO £ AFESH0] O Z2 1M ClHAst= HHS
HOJFZ LT O] BHAl= M ALYO|X| 2 St55td HY LT

2. 27

Ol 52 2=5I2{H g =718 EX|5}{0f gL(Ct.
e VSCode (& X| 7t0] £(06 H|O| X|) & =X)
e PlatformlO (&X| 70| £(06 H|O| X|) & =X)
e GTKWave (2 X[ 7}0| £ (08 H|O| X|) & X)
e Verilator (& X| 7t0| E(08 H|O| X|) & =X)

e Cygwin (For Windows User only) (& X| 7t0| £ (13 H| 0| X|) & =X)

S R: RVfpga-SoC Lab & A|Zf5}7| HMOj| Rvfpga-SoC A X| 7}0|EE 2t235l= 20| E&LILCL.

O£ 01, OF2 HX|3IX| &2 &2 RVfpga-SoC A X| 70| =2| X|H0f| 2t VScode X Verilator £
A XL Tt Imagination 2] H§| o213 (UP)O|M CHE 2 3 RVfpga-SoC ZLHE ZHTE{0f
SAIREX] ZelghLtt,
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= CIXII0o|M HdE soCc &

w
Mz

N M 250 E Vivado 2| 28 &7 =18 AH80I0 Z2 MM 20|, = g2 A F8 FX|

M2 AZBIY sweRVolfX SoC 2| ot¢| s HSASH L D8 OF EE CIAA2 g =5

i

=
CIXtel 25 H A 2| Verilog TS A 2|9l 4% "BD.v" I LO0[}UE LTt

o
-
o

O|X| Block Design 2| SoC € A& 5= &= F 7HX| S M1t ZE27F JUELICE
e Nexys A7 100T EE0{ A Block Design 2| SoC
e Verilator A|Z2{0|E{ 0| A Block Design 2| SoC

Block Design 2| SoC Ofl = RVfpgaSim(rvfpgasim) X RVfpga Nexys(rvfpga)2t= F 7HX|
4% E&0| ofefof] 2 HE|O ASL|CH

1. RVipgaSim (rvfpgasim.v)
RVfpgaSim &2 A &2{|0| M-8 RVipga A|AEIQ| 2|7 ZEE AMEELICH £2|= RVfpga

AAES A E2|o|M5t7| 2|3l Verilator (RVfpga & H2|5H= Verilog & Al &0 3t= HDL,

oo

o
I
o

Hardware Description Language, A|E2|0|E)S At

(=]
=
Al 220 F0M soC & H&SHEH AL YR NS E HEH22 MY + ASLIC o] 252
=
=

ACEH B & "ryfpgasim” #2= 12 10 Lt} Q&L CH,

- \ [ _—
'dpram64 | | axi2wb | [ swerv —> cru
. ) | |

\

axi_mem_wrapper.v | intcon_wrapper ‘L—> Interconnects

ram RO TR
l“ syscon_wrapper |
| —D————
' ; ‘ ‘d — ‘ |;bootrom_wrapper”,| Peripherals
jtag_tap | | dmi_jtag_to_core_sync (eoomannera)
dmi_wrapper.v \ \l bidirec | x32
dmi_wrapper ‘
| BD.v
Block Design

38 1. RvfpgaSim
o7|0fl= M 7tX| 2&0| Z&HE L|C:
e Block Design (BD.v)
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Vivado 2| &5 C|AtQl2 AH85H0 BHE SoC 2= Y LT
e ram (axi_mem_wrapper.v)
Hzez 2EQYL|CH
e dmi_wrapper (dmi_wrapper.v)
CHZE 25 AHEHO|AYLCt,
Lab 1 Ol A{-= Vivado 2| Block Design & AF235H0] TS AZASIHA o] 7§19 2/F H

=
"Block Design" Z&°| 0|2{¢t 2| AZ2 A2 B & "rvfpgasim"Of| A Ct2 2 &0t HAZAE L|CL,

"

=
=01, “Block Design” 22| "DMI" 2| HZ2 “dmi_wrapper” 21t HZE|11, "Block Design”

DEO|"RAM" 2|82 HZAL "ram” 21t HZAEL|C}.

2. RVfpga Nexys (rvfpga.sv)
RVfpga Nexys 2 &2 Digilent Nexys A7 EE (£ O|T Nexys 4 DDR EE)E H& O 2 o=

SIEQIO(22E 791)&8 Rvipga A|AEC| X9 ZE2 AFEE LIC

AL BE "rvipga.sv' *E2= 18 20 Lot ASLICH

clk_gen_nexys.v —
| | [ swerv —> cru
clk_gen _—
tap (syscon_wrapper)
( ) ( \ I bootrom_wrapper | ‘
i_axi cdc} \ litedram_core ] ———— Peripherals
——— \ = ) ( gpio_wrapper |
axi_cdc.sv litedram_top.v (BTt x32
cdc ddr2 8Dy
Block Design

A% 2. Rvipga Nexys
RVfpga Nexus 0| = Ct2 1 22 5 7HX| 2&0| JASL Lt

e Block Design(BD.v)
22| 7} Block Design 2 AH23}0] BHE SoCc ZE 9L}

e ddr2 (litedram_top.v)
DDR K| 22| ZHEZE 2= YLt

e clk_gen (clk_gen_nexys.v)

FH Y Y7 2=H

e tap (bscan_tap.sv)
jtag CIH 1 2E Y L|CH XtASH LHE2 0] F3E HXSHUAIL. Jink

e cdc (axi_cdc.sv)
S N 22Y 2L
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"rvfpga.sv" & Tt ZE0|A "Block Design" Z&2| "RAM" 2|8 HZL2 "ddr2" 2 &1t

A Z & LIC} "Block Design"2| "DMI" 2| % HZ2 "bscan_tap.sv' Z&1F HAZE L|CE "clk"

QE AZA2 "clk_gen" RE1} AZAELICHAE 3 &X).
L1 100 MHz
Clock | |
Generator |

L 50 MHz

SweRVolfX SoC
S\ilisel bscan TAP
(
Q RAM Memory
Interconnect Wrapper [ AXI-Wishbone Bridge ]

( Wishbone Interconnect ]

Boot-ROM | [ system-ctrl | [ﬁ] | GPIO Io-%» E]l
4

i
xl'é'l-)

13 3. RVfpga Nexys(SweRVolfX SoC 2| & &

4. Verilator 0|A =2 154 AlSH

O] MM 0| A= Verilator 2 AF2310] RVipgaSim O A & HiK| == 1 (AL Operations)S A &ist=
T2 NAE OtLfRLICE
¥1: 2= RVfpga Verilog 22 252 25 C|AtQl 4 "BD.v" I3t 274 ZH55}7| fIsh "BD_"
HEAS £0{0F L|CE O] "BD.v" LY -2 Verilator 0| A A|22{|0| M S 2ol 2[4 2EQ
"rvfpgasim"Of| A AL ElIL|CH AA R EL2 "BD.v" IFU M QIAEASIE|H AFRE B E 2O
"BD_" HFAI 2EE Q7 LCHL OHE 20 A= B2l "src" EH0|AM 0|0] =HASLIC
[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabResources/Lab2/src.
MX "Block Design" 2 & I}l BD.v & %|&¢| & It "rvfpgasim.v'E Z&oI0 CHE 2= AA
ool Z2atE EHE 0| s HOF gL o,
O|™ 2 &0 HDOL 2 E 25 I MM d=27t MS [ JASLICHAE 4 &xX). Ol =25 BMCOHa
oS =AM OF gL Tt

[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabProjects/Labl/Labl.srcs/sources 1/
bd/BD/synth/BD.v
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Diagram x| BD.v x
fhomefhamza/RvfpgasoC/Labs/LabProjects/Labl/Labl. srcs/sources_1/bd/BD/synth/BD. v

Q E B Q
13 4. “Block Design” 2&2| “BD.v” Verilog It¥ Z 2

1SH4. OE 40 0T HZ0|A "BD.v' LY S EAISID CHS Z 20 "BD.v' Y E 20
5L CHAOE 5 &#X).

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

2r Home RVFfpgaSoC Labs LabResources Lab2 src SweRVolfSoC

BootROM Interconnec Peripherals SweRVEh1C BD.V] bidir.v

t oreComple
X

12 5 "BD.v" "SweRVolfSoC" C|HEZ|0f 20 H7|

2THA. "BD.v' LY S U LHE 2E 0|§0]"_0_0"22 ELt=X| 2L CH T 6 &X).
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 O

I 0|HS AZY0|ME 9ot 25 0|52 YRS RIS I =HELICH LX|SHX| o T
ChE THA O M RvfpgaSim & AlZ2|0]4 BIO|H 2| & ddot= S 2F 7 2L Tt

BD_bootr‘om_wr‘appej @ 0 |bootrom_wrapper_@

(.1 clk(clk ; B
i rst(rst_ e 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),
.i_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));

% 6. “BD.v”

O|H €& C|XI219| SoC Of|A AL_Operations T2 1S M3MstE TZHAE A|ZSIZE L CL
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o mwmmoéMR&@M%ﬂWH*IEgSQQ%#Eﬁ%PEEWHW“m“m%ﬂ
22 271313, BRI AE x28 (5, XA t3 10 27}32, GTKWave 2
H o X AE AST} TR0 U UM HAEE AS HAFLC

r=
o
iy
=
Mo
o
o
s

|
0_5_P

O[Z7| ot2{™ of2l THAS 2=dtA 2.

3 £HA|. RvfpgaSim & A|E2{|0]/4 HfO|L{ 2| ‘44
[RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/verilatorSIM C| 2 £ 2| 0| = RVfpgaSim &
AlZ2{0|H Ho|LH 2| & Md35}7| 2/t script (swervolf_0.7.vc) 2F Makefile O] A& LICt. script O =
Verilator 7t FAELCHE SoC 2| AAE X2 = U= /X E € = U= BEIL =oe|0f JAEL[CE O

A2 [RVipgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/src | A] tQl&t 4= Q& L|Ct,

CHE 2 2, LIE 0| RVipga Ol A Al E|l= T2 1% AL-Operations 2| A|28|0|M =g e £ [
A& RVfpgaSim & HHO| 2| & gL Ct,

BOlE oM LS BB S A5t A[Z220|H BHO|H2| & - dgtL(ct.

> cd
[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabResources/Lab2/verilato
rSIM

make clean

Vv

make

ot Vrvfpgasim(RVipga A|E2{|0| M HEO|H2))2
[RVfpgaSoCPath])/RVipgaSoC/Labs/LabResources/Lab2/verilatorSIM C| 2 E 2| L{Of| 4 &[0 Of
gL ot

Windows: Windows & Ar&3tE 8% Cygwin EO| € L0 A 0|2t S LS BHAIE ol oF
SHLCHALMI S X| &2 RVfpga-SoC AlZ} QHLEA| £ & B & X). C: Windows 20

Icygdrive/c O| A &2 4= QEL|CE O] MM ol CHE 2 E X| A2 Linux Off CHal A
S gLt

+ Cygwin 9|
S HE X}

4 SHA|. PlatformIO Ol A Al 20|41 27 A4
Al22/ 0| HFO|LH 2] (Vivfpgasim) 7+ A4 A | AL_Operations T2 1240| A| 20|
FH(trace.ved)2 44 517| /8l PlatformiO L0 A O| & AtSEH ZA I L|C},

1. AFHO|M vSCode € ¢ L3 PlatformlO & EL|LC}.

2. Tt EABNM FF2Y-EF4 7O 7)E 285t
[RVfpgaSoCPath])/RVfpgaSoC/Labs/LabResources/Lab2/examples/ C| 2 E2| 2 0|5 8fL|C},
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File Edit Selection View Go Debug Terminal Help

New File Ctri+N

New Window Ctrl+Shift+N

Open File... Ctrl+0
==

open Folder... [Ctrl+K Ctrl+O] I
Open Workspace...

Open Recent 4

Add Folder to Workspace...

Save Workspace As...

Save As... Ctrl+shift+s

Auto Save

Preferences 4

Close Editor Cerlew 4.
Close Window Cerl+w

Exit Cerl+Q

13 7. AL_Operations.S Of|H| & 7|

OF

3. AL_Operations C|HEZ|E MEHSI O (S X 0 AEH

PlatformlO Of| A{ & &I L|C},

712t 5t &) oK & S LI Ol M=

4. platformio.ini ItY¥2 FL|Ct Ct2 &2 HESHH A MR CHA|(Vrvfpgasim)Of| A - &l Rvfpga
AlZef ol Hiol 42| AR E d¥eL

.|
od

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

& 8. PlatformlO x£7|2} T}tY: platformio.ini

Windows: Windows O M RVfpga A|&2{|0| M3 MAUZ vrvfpgasim.exe. 2t BFLICH (OF2H & X)

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

5. 2Z 0% 2|20 A PlatformlO Ofol-f—.

= 22510 A|Z2 0|2 ATt CHZ, Project Task —
env:swervolf_nexys — Paltform S &3st1 1

2|
2 9ot Z0| =& M- (Generate Trace)=
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P platformio.ini X
»* PROJECT TASKS (OR=] I
> &1 Default
v @1 swervolf_nexys
~ General
Build

Upload

Upload and Monitor

o
o
O Monitor
o
o

Clean
[env:swervolf nexys]
= chipsalliance
O Program
@ = swervolf nexys
0O linlna, am .
: = wd-riscv-sdk

~ Platform

O Generate Trace

TERMINAL

Bitstream
> Advanced Compiling .pio\build\swervolf nexys\BoardBSP\bsp\bsp version.o
Compiling .pio\build\swervolf_nexys\BoardBsP\startup.o
Ccompiling .pio\build\swervolf nexys\PSP\psp_corr_err_cnt ehl.o
Compiling .pio\build\swervolf nexys\PSP\psp_ext interrupts ehl.o
Compiling .pio\build\swervolf nexys\PSP\psp_int_vect_ehi.o
Compiling .pio\build\swervolf nexys\PSP\psp_interrupts ehl.o
Compiling .pio\build\swervolf nexys\PSP\psp_nmi_ehl.o
Compiling .pio\build\swervolf nexys\PSP\psp_performance_monitor_ehi.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\libBo
Archiving .pio\build\swervolf nexys\libi
Indexing .pio\build\swervolf_nexys\1ibB 3SP.
Indexing .pio\build\swervolf nexys\1ibPSP.a
Linking .pio\build\swervolf nexys\firmware.elf
Generating disassembly
PLRLVU4 unknown-elf-objdump -d ".pio\build\swervolf nexys\firmware.elf" > ".pio\build\swervolf nexys\firmware.dis"

io\build\swervolf nexv<\flrmware bin

> Remote Development

] Took 4.81 seconds =:

Ciot2 2 PlatformlO EH{O|E oM =X 2 d-de = ASL|CE O|F {8l PlatformlO &
SHEH| QA= H E. (PlatformlO: New Terminal HE)S £28/10] A HO|d &S o 5

)= e
PlatformlO 0] 20i| Tt B S YH(E= SAHELICL
pio run --target generate trace

6. Ol B Ct=, R = 20
[RprgaSoCPath]/RprgaSoC/Labs/LabResources/LabZ/exampIes/AL_Operations/.pio/b
uild/swervolf_nexys LHE-0f| trace.vcd It O] MM | 0{OF &} GTKWave 2 &
AELICH Ubuntu HO|EE 1 Chg2 Y=L o

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

WINDOWS: CH2 2 E Bh2 Z [ gtkwave64 Of| = bin 2 Q0] gtkwave.exe 2H=

O E2|AH 0|0 ZEe|0f USLICE sl S & ZE2AHWS F H S 2510 GTKWave E
AIZFeL|CE O Z 2| A 0| M S Eo M oY - M & @75 285t
[RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/examples/AL_Operations/.pio/build
Iswervolf_nexys & 0| M &= trace.ved Tt 2 FLILCY.
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5 THAl. GTKWave OflA AlZ2|0|d &M
1. OlH 23, BHO X YX|AH Mz E FIHL|CH GTKWave 2| {F ot Z0M SoC ASE
SHESIo =0l M E FIhE = JUELICH AS £ T2 TOP — rvfpgasim — swervolf —
swerv_wrapper_verilog 0 = swerv_ehl 2 — swerv 2 &&3t1 2 & ifu(1 & 10 1+ Z0]
FZ HAIEH)E 2851, signal clk(Z 00| AR L= 2 H)E MEISID, QEFR Q| SIM M
4

e 72 ol TFo) Bojct st

o

o

e

= SST Signals Waves

g intcon_wrapper_bd_0 (4]  Time
. swerv_wrapper_verilog_0
swerv_ehl_2
mem
B ... swerv
[~ «sactive_cg
B Sudbg
B} dec
B} : dma_ctrl
Bl exu
. oufree_cg

bp

ifc
mem_ctl
B lsu

B} 5 pic_ctrl_inst
B+ .. svscon wrapper 0

L

Type |Signa|s |j

wire IDWIDTH[31:0]

wire TAGWIDTH[31:0]

clk_override
wire dec_ib0_valid_eff_d
wire dec_ib1_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:

a3 10 A2=0f A clk F=7}

2. EHZA XES SU CHS A NS BPS 2 4 U2 ]2 ¥ HfFLCKIY 11).

oo D C)\ G_‘:& E)\ \._I = H =) I__'_ From:lﬁ sec T0:|350200 fs @ Marker: -- | Cursor: 2 fs

a2 10 Sy

3. O|N e +=HAZEIRISC-V 20{2| 2t ¢S HAWSt= HHS RO F= M E FIrL LT
S 2ot B E(ifu)Ofl A ifu_i0_instr[31:0] ¥ ifu_i1_instr[31:0)(2 & 12) A= & &0} HYM waves
o2 B gL FANifu= O IiX| CH|E LEIW D, i0 2 sHAZet HA 03
LIEFH M, i1 & TAZer 24l 1 S LEEFA L|CH instr[31:0]2 32 H|E B O{E LtEFH LI}

4. M LHE A8510 M2 B HEA &2 = ASLCHAE 12 EX).
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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:lfinstr

Appendl Insert I Replace | |

—_—

A 12. Efo|Y mhHO| ifu_i0_instr[31:0] % ifu_il1_instr[31:0] M= F7}

5. O[M 2HXIAH 3 (F, el XAH HZ 28, x28)2| 443

o
=}
A& £ =E dec — arf = gpr_banks(0) = gpr(28)2 2 t&stn

WUE FAIotE =& F7he Lt swerv OF2f 2l
g

prif 2= 225100t}

O3t 20| 4 & HEA|E) signal dout[31:0]2 M &SI, 1= doout[31:0](AL_Operations.S
Ol & o A A El BIX|AE] x28 O] LIS EOIF)S ME{stn A2M waves 22 B0

EELICHAE 13).

&)

[ ]

=pr(30) o
Type |Signals | =
wire WIDTH[31:0] ‘
wire ck
ire _din :0) I

wire dout[31:0]

wire en _v_|

a7 13 a2f =0 4= doout[31:0] F7}
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GTKWave 0| 2125 HA[SHE= £ CHE U2 tol THLS AHESHE AL

gtkwave_signals.tcl It 22 [RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/ O
USLCH T oS S0 2ASHHAIR. 2 2110 de =0 BA|StE = 2 A= 9
F 22} 0| 50| HA|ELLCE,

gtkwave: :addSignalsFromList
gtkw addSignalsFromList
rvfpga51m swervolf.swerv _wrapper verilog O.swerv_ehl 2.swerv.ifu.ifu iO_instr
gtkwave::addSignalsFromList
rvfpga31m.swervolf swerv_wrapper verilog 0O.swerv_ehl 2.swerv.ifu.ifu il instr
gtkwave::addSignalsFromList

rvifpgasim.swervolf.swerv wrapper verilog O.swerv ehl 2.swerv.dec.arf.gpr banks(0) .gpr(28).gprff.dout

rvfpgasim.clk

GTKWave O A .tcl It Y2 AtESt2{H File — Read Tcl Script File 2 &5t

RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/gtkwave+signals.tcl It 22
M EHSHEH E LT,

112l 14 & AL_Operations.S ZZ2 11t 0|0f & 35t= 7|4 BENE EAFL(CL.

# 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=1t3-1 # OxXFFFEOE13
andi t3, t3, 3 # t3 = t3 AND 3 # 0x003E7E13
beq zero, zero, REPEAT # Repeat the loop # OxFEOOOCE3
nop # nop # 0x00000013

3 14. &% 7|A AE7L A= AL_Operations.S
OlM Z20] HHE0 e} Moot HEE = AS 2QSHuA Q. Z2 70| 2 E
HHO|Qt 3 (HXIAH x28)0] 1 150 EA|Z[O U= 40| 2 A= of 4Lt
11 t3, 0x0 # t3 =0 # 0x00000E13
REPEAT : addi t3, t3, 6 # t3 =0+ 6 =6 # 0x006EOEL13
addi t3, t3, -1 # t3 =5 # OxXFFFEOE13
andi t3, t3, 3 # t3=58& 3 =1 # 0x003E7EL13
beq zero, zero, REPEAT # Repeat the loop # OxXFEOOOCE3
nop # nop # 0x00000013
REPEAT: addi t3, t3, 6 # t3 =1+ 6 7 # 0x006EOE13
addi t3, t3, -1 # t3 =7 -1 6 # OxFFFEOE13
andi t3, t3, 3 # t3 =6 & 3 =2 # 0x003E7EL13
beq zero, zero, REPEAT # Repeat the loop # OxFEOOOCE3
%3 15. AL_Operations ¥ F IX|2E 3 (x28)2| B =F U &
7. BZo| A B 3 & S| B0 ChEE M| ZHR| M =2 BHOo dJE 2ME &
[qAEZE, OfEF 10,100ns 22 i LICHAE 16).
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=25 Y311 t3, 0x0=0x00000E13 H addi t3, t3, 6=0x006E0E13)0|
A= ifu_io_instr[31:0] X ifu_i1_instr[31:0]0| EA|E CHE FI{AZE RISC-V Z2M| A9
Zf HA O 2 SHLEA M I X[ (fetch) &l LIC} CtE & B&0{(addi t3, t3, -1=
OxFFFEOE13 W and.i t3, t3, 3=0x003E7E13)E CHS F7|0|AM 7k SLICE.
OpX|9} &= HHO| = Ch& AO| 20| M IX|E L|CHpbeq zero, zero, REPEAT =

0xFE000CE3 & nop = 0x00000013).

SweRV 2 0{2| 9 T mjo|Zatol 2 MM Bl SHF2 = Qo HS 7IH2 = 87|
Fof E0| 2 ~AlE LT}

RNEHM U F M HOE 712 F 8 AHO|Z20| A[LHH x28 (£3) 2 A HM FHO| 14
t3, 0x0 (0x00000E13) If=0f o(0|O] R}E ZHO| & L|Ct ot AFO|F =0f x28 2 CI&
HHOQl addi t3, t3, 6(0x006E0E13) Lj-20] 0x6 22 AG|O|EE L|C}.
SO 2 x28 2 O HHO 2 Qg 5 2 YHO|EE LT} addi 3, t3, -1
(OxFFFEOE13). OFX[H O 2 x28 2 Ct& B EHO|Ql andi t3, t3, 3 (0x003E7E13)
Eo] 1 = YHO|EELICt Ct2 & BHO 7 DX & LIt beq zero, zero,
REPEAT (0xFE000CE3) X nop (0x00000013); 7|7t |0 S =7 HHEEL|C

signals Waves
Time

ifu i@ instr[31:8]=
ifu il instr[31:8]=

=
A8 16. oHI2] M 7HX] M= =2 BEo 4

5. Nexys A7 HEOM =23 M3Hs]7|

O] MM 0f| M= PlatformlO & AF23}= RVfpgaNexys 2 FPGA & T2 12 shLC,
RVfpgaNexys 2 FPGA & T2 2 Yst2{H Ot EHA E [MEYUAL,

CHE CHAE MEYA|L:
1 CHAl. Nexys A7 EEE ZHEE O HASHL|C},

2 EHA. 2l

I8

HEEO| AQIX|E AHE SO Nexys A7 EEE ZLICH (A& 17 EX)
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4T SEOF 220AM ot - 26 E7|(AE 18 & X)E EHL

[RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab2/examples/ C|2 E2| 2 0|5 ¢hL|C},

File Edit Selection View Go Debug Terminal Help

New File Cerl+N
New window Ctrl+shift+N
Open File... ctrl+o
Open Folder... [Ctrl+K Ctrl+0O]

Open Workspace...

Open Recent 4

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

Save As... Cerl+Shift+s

Auto Save

Preferences

Close Editor Ctrl+w
Close window Ctrl+w
Exit ctrl+Q

a8 18. =0 &7
5 CHA|. Blinky C| 2 E2|2 MEASHL|CHQX| L0 MENSET &+ AbCHo| 2t

EIL|CH. O|A| PlatformlO Ol A| Of| K| & & L|C}.

ot
e

= 29ot7| T ot

6 THA|. 21Z ALO| EHIO|| M platformio.ini & & &!3}3 platformio.ini THYS SL|CHAE! 19
Ex). O £2 HEUSHH A|AROA RVipga HEAEZS| A2 & M™TLCHAE 19
NES

7 TH4|. vivado Block Design 2 A0 ‘8- &l "rvfpga.bit" Tt 2 Of2f ZZ20f A& LICH
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board build.bitstream file =
[RVfpgaSoCPath] /RVfpgaSoC/Labs/LabProjects/Labl/Labl.runs/impl 1/
rvfpga.bit

EXPLORER T platformio.ini @
> OPENEDITORS |1 UNSAVED
« BLINKY

include

s/LabProjects/Labl/Labl. runs/impl_1/rvfpga. hit]

VfpgaSoC/Labs/LabResources/! /verilatorsI

A& 19. Platformio 7|8} TkY: platformio.ini

Z2ME 1M ot (platformlo ini) Ol M AL 5= U= CHYot HHO| A2 0[0f CHot
HE = OFS YK M &t = JUEL T} https://docs.platformio.org/en/latest/projectcont/.

8 THA|. 2% O = 2|= 0 A PlatformlO o+0|+.° SalstLCha gl 20 EX).

P

12! 20. PlatformIO OFO| 2

o> mju
Ju
Ot
2
1=
HU
it
Im
Bkl
e
mjo
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ction View Go Run Terminal Help

& PIO Home X
v PROJECT TASKS

(@) R

@ Welcome to

Home

Quick Access

/ QUICK ACCESS
PIO Home

23 W PlatformiO

Recent Projects

% 21. PROJECT TASKS £ H|0] Q12 - M2

nx

Project Task— env:swervolf_nexys — Platform = 2/

Bitstream & 222 LICt 1~2 X F0f| FPGA = 5 C|XIQl Soc 2 Z2 21U
FUCHEE0|M AL 7hs8t 7-M A E C|AE8| 0
L Ch.

rr
o

79| 0(zero)2 E & sl of

~ PROJECT TASKS
&3] Default
@1 env:
v General
Build

Clean

- | Platform

Advanced

Remote Development
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e
> OPEN EDITORS
» BLINKY

LER
main:

FFF
GPTO_TNOUT

ad, GPIO LEDs
te, Q)

te, te

t2,

t2, t2
161 b e
bl1

S SEABIAIR. 17 CHS KA HE

22/5t0f Ll 22 AIZFRLICE PlatformlO £ F 7|5 (main

function)2| Al E£20| AA| B EH (breakpoint) S A BHLICE 2t Al H‘l%% Y

i R
[icsicozoes €02 CPU RESET

o 2w 110

16— -
L8O UI)  WD TS O Mo
WSO WUD WD D O D
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D °
» OPEN EDITORS

~ BLINKY

malin

main:

XFFFF
INOUT

& platforn
= README.rst

L S |
tl, t2, timel
bl1

2SS ASELC
g =0 SXIELICH

H A S ASOUAIR. 7HY LEFR A= LED Of thet gt 7+50] of
=
=

2 ¥ T 9 =
s s < I -

X0 2 E0}ZLIC} File — Close Folder & MEHSIO] =2 7242 EHEL|CEH

Jt]

A& 100M BtE 52 M7 2 E8 AR 310 RVfpgaSIM X RvfpgaNexys Ofl A Of| &l
Z2IOWE §3HOZ MMM ELICL
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