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1. &

REWEEAREMES (WCES) /RN - AERE R f{EPlatformIOf# 17—
{EFTERVipga Z: 4t E#ITHICEE S B2 - WM& Sete iRy E A TCRE AR - #2533
et —tafs - FEEGRFECHICER -

2. RVfpgatyCHE=,

(s i PlatformlOfERVfpgaNexys T I TCIZS » fFRESEE L NAPER (FFacE » DL
{5 [ VerilatorfIWhisper{f st b Tigtbfg =)

1. EITRVipga®iz

2. 4mE5CREx

3. FRVfpgaNexys [ F[Nexys A7 FPGAFH# R

4. 4w PEAIETTCRES

2135, EIRVipgaB X

FIRLVSCode (41 "RVfpga AF945ES , HfTalt) - 1R EENVScodelPlatformlO;¢ A H i
B s5— N AEMIThAE R ThAE & b A PlatformIO &< » #R7%%— K " PIO Home ; (PIOE
H) — "Open, (B (FH2BHE1T) -

J File Edit Selecton View Go Run Terminal Help PIO Home - Visual Studio Code
PLATFORMIO: QUICK ACCESS ) Welcome @ PIO Home X
~ PIO Home
Open
PIO Account @
Inspect Welcome to

Projects & Configuration H
) ome

Libraries

Boards @
rojects

Platforms

t“"f’,‘ S| W Followus || @ | ©

Devices

v Debug

Start Debugging
‘ ® Toggle Debug Console

v Updates
Library Updates
Platform Updates
Update All

V' Miscellaneous
PlatformlO Core CLI
Clone Git Project
New Terminal

Upgrade PlatformlO Core atforms ‘ 0 w

Interrupt
September 29 ¥ PlatformlO September 25 ¥ PlatformlO

f

El1. BEEgPlatformIOY &1 T HZE

BifE > £ "PIO Home ; (PIOEH) BCHMREE F - #%—F "New Project; CGHiiEHZE) (FZ
FIE1) -

WIE2FR - KR E a4 ky " Project! ; » fF "Board | (Bf##i) #i57#4% " RVfpga: Digilent
Nexys A7 ; (¥ ARVfpga > BT HHFREZBETE ) o {54 205 Y T 3% 58 TH WD-Firmware o
WD-Firmware/&Western Digitalfy—ik#ie » H o a&Freedom-E SDK gecfligdb L Kz FefM4F
s EETh I HIPSPHIBSP (RS i?ﬁ%@%ﬂﬁﬁéﬁﬁiﬁéﬁﬁ) - HUHEEEZ T Use default
location ; ({HRHTHELUIE) - AMEREEELL TS
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[RVfpgaPath] /RVfpga/Labs/Lab2

PLATFORMIO: QUICK ACCESS A e Q PIO Home Q PIO Home X

Vv PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards Project Wizard
Platforms
Devices

d allo
v Debug

update existing. In t

Start Debugging
@ Toggle Debug Console

Library Updates

ult location" ar

Platform Updates
Update All
Vv Miscellaneous
PlatformlO Core CLI
Clone Git Project e WD-Firmware
New Terminal

RVfpga: Digilent Nexys A7

Upgrade PlatformlO Core

Location )
B Use default lo

2. ay BRI RN R &K
AMRELEE B EEOHY [ Finish, (52pk)  (F52RE3) -
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PLATFORMIO: QUICK ACCESS Nelcome @ PIO Home & PIO Home X

Vv PIO Home
Open Devices

PIO Account =]

Inspect

Projects & Configuration

Libraries

Boards

Platforms

Devices
v Debug

Start Debugging

Toggle Debug Console Finish
v Updates

Library Updates

Platform Updates

®oA0 @

3. SRk FERL

TEAMIEY T Explorer ; (FEZE4E%E) &g (RJREFTEER ) - %W platformio.inifd L% 1E
Z (BE2EHEL) - ZiEE BPlatformlOf4a LA -

>R

File Edit Selection View Go Run Terminal Help o platformio.ini - Project1 - Visual Studio Code
I-_L'H EXPLORER platformio.ini ® @ PIO Home
' > OPEN EDITORS 1 UNSAVED D platformio.ini

v PROJECT1
> .pio
> .vscode
> include
> lib
> src
> test

.gitignore

D platformio.ini

[env:swervolf_nexys]
= chipsalliance
= swervolf_ nexys
= wd-riscv-sdk

> OUTLINE
X ®0A0 ® v > W © % Live Share Ln16,Col 1 Spaces:4 UTF-8 CRLF Ini & 0

[E4. PlatformlOfJ#5{L4E : platformio.ini

LA MEAST T Fplatformio.inifE > 4NEISHTR -

board build.bitstream file =
[RVfpgaPath] /RVfpga/Labs/Labl/Projectl/Projectl.runs/impl 1/rvfpganexys.bit

(FHECI R [RVipgaPath P& #a fy tE R AR E BB RS BRI E - ) IR =51 THE ~PlatformlO
A DITEUIRAE H 21 2 A FIFPGA ERyfiryT o imts o Lullps (B AR B 51 B Im AL T 8B fir
B o (WEREARERER > FTREM " AFTER , T HERAIRVipgaNexysfir T &5t » BRI
Bt [RVfpgaPath]/RVfpga/src/rvfpganexys.bit - ) $7Ctrl-sf{Fplatformio.inifg -

Imagination AZ231 ] — RVipga 2 » CrES G
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File Edit Selection View Go Run Terminal Help

@ EXPLORER & platFormio.ini X g PIC Home

~ OPEN EDITORS

= [RvfpgaPath]/RVf /Labl/Projectl/Projectl. runs/impl 1/rv

[E5. RVfpgaNexysfir T fifE%E (rvfpganexys.bit) HyFrHfir E

el o T APTYHEEE L AVEEI T T se & platformio. inifs o 401 5B F e SR AR My
SHIThEE (flaVerilatorfE i g5 AYESTE ~ FRyIHEHIGMECE ~ Whisper{HE THZE) > RIF[ 2L
(o i _F 4t &5 ch g platformio.ini -

B2, ERCEN
BAEFREGEFCRES - f£— TFile, (f8%) — "New File ; C¥rafEzx) (F2HE6)

File Edit Selection View Go Run Terminal Hd

@ New File Ctrl+N Welcor
New Window Ctrl+Shift+N

Open File... Ctrl+O
Open Folder... Ctrl+K Ctrl+O
Open Workspace...

E16. FEHFEFHIETEE

BB — (822 B 1R A - ez fiE T A (SEEAEE) DITCRE (E2RET) - ZiEXE
FELED EBURBARAAIE »

// memory-mapped I/O addresses
#define GPIO SWs 0x80001400
#define GPIO LEDs 0x80001404
#define GPIO INOUT 0x80001408

#define READ GPIO(dir) (*(volatile unsigned *)dir)
#define WRITE GPIO(dir, wvalue) { (*(volatile unsigned *)dir) = (value); }

int main ( void )
{

int En Value=0xFFFF, switches value;
WRITE GPIO(GPIO INOUT, En Value);

while (1) {
switches value = READ GPIO(GPIO_ SWs); // read value on switches
switches_value = switches_value >> 16; // shift into lower 16 bits
WRITE GPIO(GPIO LEDs, switches value); // display switch value on LEDs
}

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
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return (0) ;

Fo T GERER - DUMER MR HEZAER -

[RVfpgaPath] /RVfpga/Labs/Lab2/DisplaySwitches.c

File Edit Selection View Go Run Terminal Help © // memory-mapped I/O addresses « Untitled-1 - Project1 - Visual Studio Code

r_l_"ﬁ EXPLORER Q PIO Home @ platf o.ini = // memory-mapped I/O addresses Untitled-1 @
1

> OPEN EDITORS 1 UNSAVED // memory-mapped I/O addresses
#define GPIO_SWs 0x80001400
#define GPIO_LEDs  ©x80001404
#define GPIO_INOUT ©x80001408

~ PROJECT1
> pio
S o

e #define READ_GPIO(dir) (*(volatile unsigned *)dir)

> lib #define WRITE_GPIO(dir, value) { (*(volatile unsigned *)dir) = (value); }
> src
> test int main ( void )

{

.gitignore ) .
int En_Value=@xFFFF, switches_value;

@ platformio.ini

WRITE_GPIO(GPIO_INOUT, En_Value);

while (1) {
switches_value = READ_GPIO(GPIO_SWs); // read value on switches
switches_value = switches_value >> 16; // shift into lower 16 bits

WRITE_GPIO(GPIO_LEDs, switches_value); // display switch value on LEDs

}

return(@);

> OUTLINE
®0A1T @ v > @ © Ln23,Col 1 Spaces:4 UTF-8 CRLF PlainText & 0Q

7. B ACHEL

e A B8 1% - f2Ctr-sEEFAEZ - I Han 1 FyDisplaySwitches.c » i ff#F#|Projectl
H#k THysrcERiged (2HE8) -

’GSave As X
&« v 4 « Programs > Lab2 > Projectl > src v (&) O Search src
Organize ~ New folder = - o
© Creative Cloud File " Name : Date modified Type
@ OneDrive No items match your search.
& This PC

¥ Netwnrl i IS >

File name: | DisplaySwitches.c v

Save as type: Plain Text v

A Hide Folders Cancel

[E8. g E R F EDisplaySwitches.c

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
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BEREACE el A LA M E(ETT - EFRiNexys A7 FPGARH S - HYLEDHIGH R fH A B2 ELIE
AL O s i -

#define GPIO SWs 0x80001400
#define GPIO LEDs 0x80001404
#define GPIO INOUT 0x80001408

478 8 B EL I 5 1 7 il 0x80001400 Hy By 17 & =] DS HU B Bl /Y (5 - 28 48 55 A Wit 5 21 iz 1k
0x80001404 18T {F-&5 1] LURKHEBURAELED | - BARAMENL N 725y LF80 - LEDEAINE
ety A0 o

GPIO_INOUTHEj{Zz8 N5 © 8 F1/0 ( General-Purpose 1/0 » GPIO ) HyIEAE {7 7T Bl A2
el o RAZT16{EGPIOS [ (15:0) ####F|Nexys A7RH# _LAY16{ELED - =iz T 16/E
GPIO5 [l (31:16) HR16{EFEZEH -FFRE - OF A > M1 REH - it - OXFFFFEE
AGPIO_INOUTHf {25 » LAE R BrIRHF FsRVipgaNexysHy# A » KLED{E s HRVfpgaNexys
BEEHYE L -

[& 9% U 7' Nexys A7 FPGARAZEH EAYLEDRIGARE - LA USB#E s ~ SEIRGAR ~ 1287 B
RURSHYEIE -

LR EERET > IWMTHGPIOLIFERIRVIpgaNexys GPIORERG A LAY /14 - FEIREHTE
Barh (EEg6-10) - WRFIEGHETO{A(EFH H A BASROEE S B0 T B BURaEs -

uUsB
Connector
Pushbuttons
7-Segment
LEDs Displays
Switches

[E9. DigilentfyNexys A7 FPGABFEKHIIIOA M E
(BHZEMRE R 2K - https://reference.digilentinc.com/)

1 7€ 25 LEDAIBARA AV B AL /O fir ki 1% - 2RI T LA R HRIE -

Imagination AZ231 ] — RVipga 2 » CrES G
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1. AT LA RS - RS AT 16{EGPIOS [l (BRI EE B A (Ji7AEH
GPIO_INOUTEffFesiy L#ige € /0) - RHEALIT16MEGPIOS [l (BILEDMHEREE) E&R R
gt (J77AERGPIO_INOUTHE {Fa5Hy M-8l E 1) -

int En Value=0xFFFF;

WRITE GPIO(GPIO_INOUT, En Value);

2. R T L TR RS - B EGHRANY [EI0R % (E 5 ALED - [af8—T - BHRARYEEHEA
SCIRACI VO (e iy b0 - NIz (HM e 81600 7T - F5S A LEDY I E R EC IR
BEHLEI/ OB {785 -

while (1) {

switches value = READ GPIO(GPIO_ SWs) ; // read value on switches
switches value = switches value >> 16; // shift into lower 16 bits
WRITE GPIO(GPIO_LEDs, switches_value); // display switch value on LEDs

}
READ_GPIORIWRITE_GPIOE 557 I{ETE EHVECIRAGET /O ik pR S A SR AE -

34 #BRVfpgaNexys T #;Z|Nexys A7 FPGABH3$R

HAE - FERIRVipgaNexys T & FNexys A7 FPGARHZR b  #— T /A MITIRERIhAE & 1 HY
PlatformIOfE| 1~ » fZF# " Project Tasks | (EZE(F5;) — " enviswervolf_nexys | — " Platform
(*F&) - ZAfgH— 1 "Upload Bitstream ;  (_EfE#firyteifi) - WE10FR -

PfaE :© 415R(EE A HZWindows 2478300 H iR B #iNexys A7 FPGABHZMBRENFE » /2
" AFItERE ) KRB AR TERE -

Imagination AZ231 ] — RVipga 2 » CrES G
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rvfpganexys.bit

elopment

v QUICK ACCESS
PIO Home
Opi
PIO Account
I

uration

e Terminal will be reused by tasks, press any key to close it.

E10. {7 PlatformlO¥%RVfpgaNexys | {%[Nexys A7 FPGAESSH I

t w] LU i PlatformlO4% i 8 N #kRVIpgaNexys » #[E 11777 © #%— K Platforml Ot £5J&
=y T PlatformlO: New Terminal ; (PlatformlO @ #ri@a%imitd ) %50 (E) s SRIBTE LI IN
g A (BiEEL) FPlatformlO%% Itk

pio run -t program fpga

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
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File Edit Selection View Terminal Help PIO Home - Project1 - Visual Studio Code

PLATFORMIO P platformio.ini startup.S @ PIO Home X

v PROJECT TASKS
« General ¥ FollowUs |[fl | [inl | ©)

Build

Upload Welcome to ™ Show at startup

Monitor

Upload and Monitor Quick Access

Devices

Glean Projects + New Project

> Advanced
> Remote Development /@ Import Arduino Project

> Miscellaneous Inspect
® v @1 env:swervolf_nexys 3 Open Project
V' General m
Build
Upload

PROBLEMS (1 TERMINAL -+  3: PlatformlO v + 0 @ ~ X

Monitor Windows PowerShell

Upload and Monitor Copyright (C) Microsoft Corporation. All rights reserved.
Clean

> Advanced Try the new cross-platform PowerShell https://aka.ms/pscore6

> Remote Development PS C:\RVfpgalLabs\Programs\Lab2\Projectl> pio run pr‘ogr‘am_FpgaI
V' Platform

O Program Size
O Upload Bitstream
O Generate Trace

O Start Verilator
\ QUICK ACCESS

Vv PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries

®OA1T R v > @ ©
[B11. {2 PlatformlOZ& & RVfpgaNexys I {#5Z[Nexys A7 FPGABH &

FAD. gisd - TEAFITCER

H{ERVfpgaNexys CAERA SN T » #2 PR EGZFE > RHEs T HEIRVpgaNexys -
PGB TIFR$ETE - WIRVSCode i RBHRL - FHRFHBHRL - b —{HHF 2 Project1 % & H #5d
B o AR HFFREBFR - SFHEIRTE A RPlatformlOE ML » 241&%—T "File, (fH
%) — " Open Folder ; (BHRCERII) WS (BN 1£4AE Bl &l 7 EILe

Project1 -

Fe— MRS " Run, (BT) #ilt (HSBIET2) -

Imagination AZ231 ] — RVipga 2 » CrES G
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File Edit Selection View Go Run Terminal

OPEN EDITORS
PROJECT1

> .pio

> include
> lib
e
ReadSwitches.c
> test
gitignore

@ platformio.ini

> OUTLINE
®0A1T B v > W ¢

HAE > #%— T | Start Debugging , (Bata(HEE) 28 (

File Edit Selection View Go Run Terminal

>/ PIO Debug -
> VARIABLES
> WATCH
v CALL STACK

v BREAKPOINTS
> PERIPHERALS
> REGISTERS
> MEMORY
> DISASSEMBLY
®OA1T R v > @ 9

IR ednaE - 2% TEENexys ATRHSIAIFPGA LATEITHIRVfpgaNexys - (

Help

Imagination
university programme

ReadSwitch - Project1 - Visual Studio Code
ReadSwitches.c X
& GPIO_INOUT

0x80001400

0x80001404

0x80001408

dir) (*
10(dir

#define
#defi value)
nt main (

{

t En_Value=@xFFFF, switches_value;
UT, En_Value);

while (1) {
switches_value )_GPIO(GF 5
switches_value = switches_value 16;
I 10( switches_value);
Ln 4, Col 16 c win2 & Q

Spaces:2 UTF-8 CRLF

12. 7FRVfpgaNexys_F#{THER

13) -

A

Help ReadSwif - Project1 - Visual Studio Code

C ReadSwitchesc X @ PIO Home
& GPIO_INOUT
0x80001400
0x80001404
01408
10(dir X
GPIO(dir

value
XFFFF, switches_value;
INOUT, En_Value);
while (1) {
switches_value A 0o( )5

switches_value = switches_value >> 16;
T ( , switches_value);

[El13. BB TAIEEERES

Ln4,Col 16 Spaces:2 UTF-8 CRLF C Win32 & 0

2y =2
aH /J_EE\ ’

Wit n] BE & i sys/cdefs MEZRHRLHIER A - [EAEAJI AT IEFEZRIT - ) HERFRIRIBAAGERTT

FESERE (G20

File Edit Selection View Go Run

> PIO Debug & g

> VARIABLES

PAUSED ON BREAKPOINT

9000090

\/ BREAKPOINTS
> PERIPHERALS
> REGISTERS
> MEMORY
> DISASSEMBLY
®0A1 g PIO Debug (Projectl)

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
© Copyright Imagination Technologies

Terminal

[El14. fERVfpgaNexys_F#ifFHIF2=

ReadSwitches.c - Project1 - Visual Studio Code

¥ 2 O

Help

latformioir

C Re

#define
0001408

value
main ( )
En_Value=0xFFFF, switches_value;
(GF , En_value);
while (1) {
switches_value = REA (G

switches_value = switches_value
(6 , switches_value);

DEBUG CONSOLE

No symbol “GPIO_SWs" in current context. (from data-evaluate-

Ln13,Col 1 Spaces2 UTF-8 CRLF C Win2 & (2




Imagination
university programme

W " RVfpga AFHER | Pt » ZEHEH(EEE TAEPSER - 55 (F A 4misas TR A BT ny(E8E T 5
H (s52RE15) o BEIEAT ¢
1. Continue (%) : BTIER > HEEER N —(EEE -

2. Breakpoints (FEfBE) : TTEARERSEPIE— T TSR AL T LIRS -

3. Step Over (ELHBbE) © B(THAIT - AR -

4. Step Into (BN © 9T HANT - 40 HENTEE HBOFN » FHHE2 mar
ik -

5. Step Out (EBWKHH) © BU{FFTERBIRIFTETZRES o SRATE R HEOR Dl6: 52
_d:o

6. Restart (EFEME)) : (e RAVBIEEEEEENESE TIEMSES -

7. Stop ({Z1k) : {ZiH{EFE TAEFSE R B EH RIS - 552 > #% F "Stop, (12
k) s - R REEERVIpgaNexys F#{T @ (H{E8E TIFFE BRI L -

8. Pause (&) : E{E#(T - A ITHF - " Continue ; (%) I EH A
"Pause ; (%) f#ft -

&E BApE  BEA BB ERTRED =1k

[E15. (TR

FEAEMITRZMIAL T - AT DU (88 T H8ETH - $2fELL I
o Variables (2%) : J[HENPEEAEE - SERIFHEEE R HERIE -
o Call Stack (FRULMEE) : BT HATIEARITHIRE » MPORE (ARFE) > DUk
HAfE e T LE -

o [Breakpoints ; (Bi&5) : BURATAE HYEBGG 8ERBRHATHE - ATELLE
BT PR o ] DU A T R > R ER A DAL BT SRR L -
Peripherals (ZABaff) @ BURNKEERGCIEAGI BB T FasIRAE
Registers (Bf#es) : S EN ERE EsHRFEEFas Ay H Ai(E -

Memory (GCIEE) : BURRIERLIRARLILAIAE -
Disassembly (M4HAFESENN) @ BN ERBHHEHESEAE - BHNCEE
FRE VRS - IBE SRR SR S RS LU T (R E <

pign - $%— R8T MG - FIAERS BRI HY(E RS ALED Z it e — {1 sPEnEs - 40E 16/7

R /& > $%—T [ Continue |, (#4%) %l (20d% TF5) %ih”ﬂifﬁ - RS
17> HEFERGERTEEL - (EMEREA e S HEiE— TR E IR P - )

Imagination AZ231 ] — RVipga 2 » CrES G
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File Edit Selection View Go Run Terminal Help DisplaySwitches.c - Project1 - Visual Studio Code

D> PlODebug v &% & & PIOHome > < ¥ T O O

\ VARIABLES src > DisplaySwitches.c > @ main(void)
V Local o R
switches_value: @ i main (
> Global

> Static int En_Value=0xFFFF, switches_value;
, En_Value);

while (1) {
switches_value _GPIO(GPIO_SWs);
switches_value = switches_value >> 16;
IO(GPIO_LEDs, switches_value);

return(0);

i

\ CALL STACK PAUSED ON BREAKPOINT
main@ox00000088

DEBUG CONSOLE Filter (e.g. te:

PlatformIO: More configuration options -> htt

' BREAKPOINTS Temporary breakpoint 1, main () at src\DisplaySwitches.c:13

1a X .
# DisplaySwitchesc sc 18 13 WRITE_GPIO(GPIO_INOUT, En_Value);

S >

X ®@O0A1 g>PlODebug (Projectl) @ v > W © %> Live Share Ln13,Col 1 Spaces:4 UTF-8 CRLF C Win32 &' (2

[E]16. 7ELED_ERBUNME Z RskE FETRS

FE PR % o ERANERETE " Variables | (88) 57 fah & #switchs_valuety
B > WEN7RR - [EEEER T BHREAIE 51029 = 0x405 ( =5
0000 _0100_0000 0101) > #fFEF LI TR ¢

Switches[15:0] = OFF-OFF-OFF-OFF-OFF-ON-OFF-OFF-OFF-OFF-OFF-OFF-OFF-ON-OFF-ON

File Edit Selection View Go Run Terminal Help DisplaySwitches.c - Project1 - Visual Studio Code
> PIO Debug v £ & @ Pl ne . . 2) [E| tartup.S
v VARIABLES src >
V Local
switches_value: 1029 main (

> Global

> Static ot En_Value=0xFFFF, switches_value;
JT, En_Value);

while (1) {
switches value switches_value

switches_value = switches_value >> 16;
( , switches_value);

return(0);
}

v CALL STACK PAUSED ON BREAKPOINT

main@Ox0000009e src\Di...

DEBUG CONSOLE -+ Filter (e.g. text, lexclude)

ke WRLIE_UFLU(GFLU_LNUUI, Ef_vadiue);

Breakpoint 2, main () at src\DisplaySwitches.c:18
< BREAKPOINTS 18 WRITE_GPIO(GPIO_LEDs, switches_value); // display switch value on LED

¥ DisplaySwitches.c src 18 s

N\ _DEDIDUIEDAL © )

X ®@O0A1 g>PlODebug (Projectl) @@ v > W ©§ # Live Share Ln18,Col 1 Spaces:4 UTF-8 CRLF C Win32 & [

7. herti R (e

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
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2] Dgt s CrEUE A IRISC-VAE
"DISASSEMBLY |, (4R

b5 - AEM18HTR -

File Edit View Go Run Terminal

5

Selection Help

P> PIO Debug

& @ PO}

v

> VARIABLES src >
> WATCH
> CALL STACK PAUSED ON BREAKPOINT main ( )
v BREAKPOINTS

| DisplaySwitches.c src
> PERIPHERALS
> REGISTERS

> MEMORY

RITE_GPIO(GPIO_. N
while (1) (]

' DISASSEMBLY switches_value REA

Disassemble function switches_value

Switch to assembly (

b

return(9);

}

DEBUG CONSOLE

15

Breakpoint 2, main () at src\

18
=

WRITE_GPIO(G

>
R v > W 9 % Live Share

X ®O0A1 g> PO Debug (Projectl)

[El18. R RISC-V4HEEES

BAE > RISC-Ve & SRR e Etg T - WE19F7 -
faCHyECIRAR izt -~ tResTE UM SaE S e 5 - AT LR -

(16HiTEd% ) FIB2ALTEHE A -
# address # machine code # instruction
0x00000090: 37 17 00 80 lui a4,0x80001
0x00000094: cl1 67 lui a5, 0x10
0x00000096: fd 17 addi a5,a5,-1
0x00000098: 23 24 £7 40 sw a5,1032 (a4)
0x0000009c: 37 17 00 80 lui a4,0x80001
0x000000a0: 83 27 07 40 1w a5,1024 (a4)
0x000000a4: cl1 87 srai a5,ab5,0x10
0x000000a6: 23 22 £7 40 sw a5,1028 (a4)
0x000000aa: cd bf j 0x9c <main+12>

[> PIO Debug

~ VARIABLES

~ Local

» Global

> Static

~ WATCH

El19. 5 RISC-V4HE&

Imagination A E251#] —
JfiA:2.0 — 20224F4
© Copyright Imagination Technologies

RVipgaf{i2 » Crfisie kst

HEsSIEaS -
GBS ) — " Switch to assembly | ({J#aE4H

WKLIE_GPLU(GFLU_LNUUI, EN

Imagination
university programme

SENITILERE - S/ — T

ARt S 2z

DisplaySwitches.c - Project1 - Visual Studio Code

DisplaySwitches.c > @ ma\n(voxd)

En_Value=0xFFFF, switches_value;

En_Value);

[0( s)s

sw1tches _value >> 16;

, switches_value);

Filter (e.g. text, !exclude)

vaiue);

DisplaySwitches.c:18

() No symbol "display” in current context. (from data-evaluate-expressio...

C Wwin32 & 2

Ln 18, Col 1

ERS

Spaces:4 UTF-8 CRLF

HesE SRR
C&Eﬁ%ﬁiﬁ SR BRYETE<

HEESEA S AR R T -

#
#

Base address for I/0
ab 0x10000 - 1 (=0xFFFF)

I/0 direction: [0x80001408]=0xFFFF)
Base address for I/0 (redundant)
Read switches: ab [0x80001400]
Move switch value to lower 16 bits
Write LEDs: [0x80001404] ab
repeat

#
#
#
#
#
#

main.dbgasm

B AR T
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#—F "DISASSEMBLY | (K4HEESTEHE) — " Switch to code | (VI EFZHE)
KR CIERAE -

s T Stop, (k) s - shit.Fs)

{ZIE{EEE TIPS ES ?ﬁ?ﬁiﬁ%—?a%ﬁﬂﬂ%%%ﬁﬁfﬁ]ﬁﬁﬁﬂ@miﬁﬁ "Explorer ; (fEZE4E%E )
e - EE > BXREEERVIpgaNexys F#(T - HA(HSE TIEFSERHE4L L - 5 — T TENS
HEEFRFIFHY "File , (2% ) — !Close Folder , (&) BHEAHZE

3. f# A printfilfF3lE: =S

FERE A P (5 A printfBR U B R FUE R B m (8 B TR (A8 (PIAIET RS R) my—EARTT
X o [EfE—TF - £ "RVfpga AFIHEFF , (ZF6. FEIMVEIFIHelloWorld_C-Lang) o » A]LLfHF
printfNexystlE > BRI AR CIEA M fYprint £eREL o Roltt - DAMERI AT RofaiE
Vi S S MIBA S (L ey Western Digital PSPHIBSP (i #la S i E(FAIRE S8R S0 1%
Eff)  AEEEER N [EERSweRV EH1#Z0 INexys A7 FPGARHEH -

1#[RVfpgaPath)/RVfpga/Labs/Lab2& i e i 17— %4 By PrintfExample ) Platforml O % -
BLL TR EZEE (F2REE20) - B =(E a4 R PrintfExample.c -

Ry JT(ELEEER - o m] i DU R B RUER
[RVfpgaPath]/RVfpga/Labs/Lab2/PrintfExample.c

#1if defined (D _NEXYS A7)
#include <bsp printf.h>
#include <bsp mem map.h>
#include <bsp version.h>
#else
PRE COMPILED MSG("no platform was defined")
#endif
#include <psp api.h>

#define DELAY 10000000

int main (void)
{
int 1, J = 0;

// Initialize UART
uvartInit () ;

while (1) {
printfNexys ("Hello RVfpga users! Iteration: %d\n", 7J);
for (i=0; i < DELAY; i++) ; // delay between printf's
J++;

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
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File Edit Selection View Go Run Terminal Help PrintfExample.c - PrintfExample - Visual Studio Code

@ EXPLORER @ PIO Home PrintfExample.c X

> OPEN EDITORS src > PrintfExample.c

\ PRINTFEXAMPLE #if defined(D_NEXYS_
#include <bsp_printf.h>
#include <bsp_mem_map.h>
#include <bsp_version.h>

#else

> .pio
> .vscode
> include
> lib
v src #endif

PrintfExample.c #include <psp_api.h>
> test

. #define DE 10000000

.gitignore

P platformio.ini S AR )

{

int i, § = @

uartInit();

while (1) {
printfNexys("Hello RVfpga users! Iteration: %d\n", j);
for (i=0; i < DELAY; i++) ;
J+t;
}
}

> OUTLINE
X ®0A1T B v > W © % Live Share Ln1,Col1 Spaces:3 UTF-8 CRLF C Win32 & Q

[E20. PrintfExample.c

1-817 (FH2HE20) 2 fprint fNexys FBIIRFT I 6 21 - 5455t Western
Digital {9 BSP/PSPE « [# 20t {55 174710 T vart Init W% 5 BA2 ABEFT IR SRR (0
UART: 53 - FETi 6 (FRVipgaNexys (fENexys ATBH S 8T ) B3 s > iy -
Rtk » while el AT AT 55201 THIprint ENexys FBMBIEE21 (THIAER » 1Y IRE 25
A -

Bi(di Flprint fNexysHEFIUART » DJEE K platfomio.inif » FUARTH RS AIEAE A -
DU A2=CHE TH74 £platformio.inifs » AE21F7R -

monitor speed = 115200

RVfpgaNexysH{E UARTA115200087 % (RPRFo5E0) AU T - R VETE
platformio.inifr3% & Hh 2R » WIE21E161THR © FhAh » AESELEH

board build.bitstream file = --- ¥i¥RVfpgaNexys bittgHIr'E (4E21H 551817
FiR) e

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
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bs/Labl/project 1/project 1.runs/impl 1/rvfpga

Iz1 y UART}EFF

LINUX : 3550(F > IEREAAYZLinux > F5Z 00 E g E]dialout ~ ttyMluucphf
MHARTER A LA (20 " AFT45m J SE6.FEi ATt ) - 2% A REEH PR fies o L%
EAEGCSGH#T T IHHRE - RI—VIDIRER G L HEIE | SRIGEIAIMITILERE -

Atk EEHbIthE (AIEB2E[FTAL) AT THHEEEES -

REFHEHTTR (MAFEEABIGITR) -~ & T PlatformlOW & B MY 5775 B i 2514
ﬂ (FE2HE22)

B WIRAEREABRET (M2 —(EEER B ) ZAibiRr A B fids - UARTIRHER
feTRE - SRR TAF -

File Edit Selection View Go Run Terminal Help PrintfExample.c - PrintfExample - Visual Studio Code
P> PIO Debug v £ & @ PIOHome > 2 ¥ T O 0O

\ VARIABLES src > PrintfExample.c > @ main(void)

V Local

) #endif

L #include <psp_api.h>
i)

> Global #define Y 10000000

> Static

int main(

N
B4 v warcH

DEBUG CONSOLE ~ --- Filter (e.g. text, !exclude)
STart aadress Wxu, L0ad size L1/40
Transfer rate: 212 KB/sec, 580 bytes/write.
\ CALL STACK PAUSED ON BREAKPOINT PlatformIO: Initialization completed
main@0x@0000088 src\Pri... PlatformIO: Resume the execution to “debug _init_break = tbreak main’
PlatformIO: More configuration options -> http://bit.ly/pio-debug

Temporary breakpoint 1, main () at src\PrintfExample.c:13
13 {
>
X ®@O0A1 g>PlODebug (PrintfExample) @@ v > W § %> Live Share Ln13,Col 1 Spaces:3 UTF-8 CRLF C Win32 & Q

[E22. BiEhfF3 gt s

AREITIES m |

Imagination AZ231 ] — RVipga 2 » CrES G
Hfi4<2.0 — 202244
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ESRFBEFFIEF-& (Hello RVfpga users!) FIAREAEFY R (R es HEE T - ME23F7R -

File Edit Selection View Go Run Terminal Help PrintfExample.c - PrintfExample - Visual Studio Code
D> PIODebug v~ £% & @ PIOHome > % v ¥ D b

V' VARIABLES src > PrintfExample.c > @ main(void)

V' Local
uartInit();
i: GSESES

i3 while (1) {
> Global printfNexys("Hello RVfpga users! Iteration: %d\n",
> Static for (i=@; i < DELAY; i++) ;
N J++;
84 v warcH } ’

b

PROBLEMS (1 TERMINAL -+ 2: Task - Monitor

\ CALL STACK PAUSED ON USER REQUEST
main@@x000000a4 src\Pri...

Hello RVfpga users! Iteration:
Hello RVfpga users! Iteration:
Hello RVfpga users! Iteration:
Hello RVfpga users! Iteration:

v BREAKPOINTS Hello RVfpga users! Iteration:
> PERIPHERALS
X ®0A1 1 g PIODebug (PrintfExample) R v > W © %> Live Share Spaces:3 UTF-8 CRLF C Win32 & Q)

[E23. fEPlatformlO Y7 EEfH 23 _FifiHiprintfNexy spRES

ABSER L N ERE - I HCHICIER - FHER > IR Nexys ATRH S EL B frdr a0 4
FrimeEiRRR > RIFEDIHT A R8T ﬁtta?r%RprgaNexyS%%ﬁ%%ﬁﬁ/\ﬁﬁaﬁ‘é’ﬁ)ﬁi {15!
& WAREAFANexys A7RFEEM - FIIEE 2 5 A Platforml Ok RVfpgaNexys B ik A £ i 34 i
b A0SE2ENHY 3T AL -

sHac(E - A LA{#E A Western DigitalVBSPp#iprint fNexysHIEME(a[ &8 (FESRIEE36T) -
WIS > O] DUHE A VerilatorflIWhisper{Efsifit gt f iz s =, o

S&E1. G —(ECHER - (FRARAIVEFELED PO - SZ{EELUE Sieny 2R T THRME AR > 5%
NHR AT AR 22 2B AR - e an 24 FsFlashSwitchesToLEDs.c -

)

E2. dr7i—HCHE= - FFLED HEEURBARME S EBRHYE - B0 - AIRBARARYE ( ()
£ :0101010101010101 » HILEDFEZE ~ : 1010101010101010 ; AR FHRHAVE & ©
1111000011110000 - AILEDfESE ~ - 0000111100001111 ; {<ILAEHE - B an 5
Displaylnverse.c -

Imagination AZ231 ] — RVipga 2 » CrES G
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&E3. G —ECER » FEMY IR IEEIILEDRYE S - HFIFTALEDE R M1k - 242
JEEEHT T - RiE(dr# fsScrollLEDs.c -

A AEE AL RER -

1. Bt A EERAILEDICA M) - & e maies) -
2. &% AWERSEAILEDIE A RZEREE) - A& SR RGTEE) -
3. Atk - A=(EREeHILEDIE A [ZEREE) - A& SRR ATEE) -
4. {RECEHHE - EFIFTALEDIYRE -

5. RIEEEHNTZIEN -

GE4. G (ECHE - BUREH BRI 5 (AL TR B BARYA(E i = A UL T DTS Y4
Lt A IE&SE - FELEDHVAEREAR (&A8) o EERGR - HiEda R
4bitAdd.c - A AMTIEATUGEM (BT RK1) K LEDRYES AT -

5. dmrs—(ECHE > MRIFER s HE Aok HatIbi{[EEHY sz A 2NV - afIbma{EEEAE=K
th ey EARHE E HATEE - R dr 4 5 GCD.c - HREE % EEHEAE L& - FHissy -
https://www.khanacademy.org/computing/computer-science/cryptography/modarithmetic/a/the-
euclidean-algorithm - t DA E A googlefi= "B HEHENL | -

SE6. 4 —(ECHEI - FHEZIEZES | FH AT 2(EE - WS R FEERE B 12005 R
& (RIS Vi - S EERAVZER LB ERA T

V(0)=0>V(1)=1>V(i)=V(i-1)+V(i-2) (Hfi=0,1,2...)

ME 2 BUTRIBEREE A B TR Z BRI R EEE R A8 2 A - RABUR TR0
FIBHFHIZE R HLEY -

=1, ERHES

1 2 3 4

oo

[6201¢) ]
[ec]e)]

1 1 2 3

A EAYERINTERE A TPAE R R i 8L - k2 a2 fyFibonacci.c -

7. SA-ENEEE (RIS A SREES—EFEB - HirEB AU EZAR KON
HEITR - CREAEX R EBTAITREE - WAEEZCREVIERZE - P40« BN = 12
A =1[0,1,2,7,-8,4,512,11,-2,6,3] > HIB% : B = [2,4,12,6] - (H*Bh&HIUETE » NILELE
TR RHIEILL T A -

BIREYLRE = 4°

Bt > EfFprint fNexysplE - B 44 BEvenPositiveNumbers.c - 7EAFH 12 7T
ZHEHEFES -

Imagination AZ231 ] — RVipga 2 » CrES G
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GE8. ARIENGERE (HIEY]) ARIB - SFELS—HREC > EEAT

c(i) = |A[i] + B[N-i-1]|, 1 = 0,..,N-1¢

HCEEHmE —HitEmmENER - EEXPEHEE12{ETEZNES] - R a3k
AddVectors.c -

&E9. HICEEEHIFWEFEENE » SEEVAEB I MERFPTH R T ETHER
1. ERBEREEEENK
2. MRV (1) > v(i+l) > AIGHRENTE -
3. EEEMAMTIHIIER S IERERE - EEVAR L -

(e AL 21 2(E T RAES TGRS < RifE (a4 fsBubbleSort.c -

SE10. ICHS A = - EEAACRET R EIRABnIIESR - BB H Z(En(E
AR (EEAECHIE /n = TRAVEER - BRI URRERE LR (n) #9E - nfE
R A NRFEERAVERL - ’iiE s+ FyFactorial.c -
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