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1. &

REHOHFEHREF R RHIES (WCIHF) S N. ASLRR 7R i ££Platforml O 4 &
—/NAIfERVipga £ 4t LIz T MICTE S IUH . WATESGIRM R T RIEMZITCEFNERE. &
e, Bl iRpt—LeZ 2], ibEHE H CHICER.

2. RVfpgalfICEFF

Ef H PlatformlO7ERVfpgaNexys O MIZ/TCHE T, TFETBMLL N GEidfE, Wb
{ii i Verilator f1WhisperfE {/i B iz 47 X L) -

1. fI#RVfpga¥i H

2. wWECHT

3. FRVfpgaNexys T #%|Nexys A7 FPGATT K1)k

4. k. NEAMEBITCHEF

S, BIERVipgalfi H

FTHFVSCode (i1 “RVfpga N[14855 7 HETiR) o Wik 3 31VSCodels PlatformlO¥% A H 31471
FF, 15 B 2 M ) e X R A ) PlatformlO Bl bk, 4R JE # i “PIO Home” (PIOETD) —
“Open” (17 (ZWE1 .

] File Edit Selection 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'-
2 Home

Libraries

Boards @

Platforms Projects + New Project

t‘i:o'j

Quick Access

Devices
v Debug /@ 3 Import Arduino Project
Start Debugging
‘ @ Toggle Debug Console 3 Open Project

v Updates El

Library Updates @ Project Examples
Platform Updates

Update All

V Miscellaneous
PlatformlO Core CLI
Clone Git Project

New Terminal
Upgrade PlatformlO Core ms ‘ 0 w
Interrupt
September 29 ¥ PlatformlO September 25 W PlatformlO

f

E1. T FFPlatformlOH:A & 51 H

WAE, £ “PIO Home” (PIOFET) ¥ileE A, #di “New Project” CHrEmH) (W
K1) .
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KRR, ¥WHM4 N “Project!” , {E “Board” (JFRM) #h73i%k#E “RVipga: Digilent
Nexys A7” (#i ANRVfpga, BRI HBIZIET) o {48 HEZL K BRI 1% TTWD-Firmware . WD-
Firmware & Western Digital ] —zk [l {4, H €% Freedom-E SDK gccfligdb UL & FA/17E 1% 46
S5 FH (PSP FIBSP (A B 2% S FE AL T R AR SRR o HUH & “ Use default
location” (ERHEGANIED , AREH D H IR DL E12:

[RVfpgaPath] /RVfpga/Labs/Lab2

PLATFORMIO: QUICK ACCESS Welcome P PIO Home & PIO Home X

v PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries i X
Boards Project Wizard
Platforms
Devices . : -~
Thi to create new PlatformlO
v Debug e y
update existing. In the last c eed to unc
Start Debugging
® Toggle Debug Console
v Updates Name

Library Updates

default location” isting p

Platform Updates

Update All RVfpga: Digilent Nexys A7
Vv Miscellaneous

PlatformlO Core CLI
Clone Git Project WD-Firmware

Framework

New Terminal

Upgrade PlatformlO Core

Location )
B Use default loc

eate project folder:
2 Rename
Ul Duplicate = Reveal

Favorites

Use vy to add

B2, NI H iy & R BT AR E S5

SR i E EHE “Finish”  GERD  (ZWE3)
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PLATFORMIO: QUICK ACCESS Welcome @ PIO Home & PIO Home X

(-]

v PIO Home
Open Devices
PIO Account =]
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices
v Debug
Start Debugging
Toggle Debug Console Cancel Finish
v Updates
Library Updates
Platform Updates

®oA0 @

3. ST E Al

FELEMIF) “Explorer”  CHEIFEHIS) G (AJREFHEBEI) , XNdplatformio.ini4] Hi%
(B HE4A) . ZH ~PlatformI O h AL S A4

File Edit Selection View Go Run Terminal Help  platformio.ini - Project1 - Visual Studio Code

|‘_|_1| EXPLORER P platformio.ini ® @ PIO Home
1

> OPEN EDITORS 1 UNSAVED P platformio.ini
\ PROJECT1

> .pio

> .vscode

> include

> lib

> src

> test

.gitignore

@ platformio.ini
[env:swervolf nexys]

platform = chipsalliance
d = swervolf_nexys
= wd-riscv-sdk

> OUTLINE
X ®0A0 @ v > W © [ # LivesShare Ln16,Col 1 Spaces:4 UTF-8 CRLF Ini & 0Q

E4. PlatformlO%Ii54L 3. platformio.ini

¥ UL R AR AT I B platformio.inixC 4, nE5HR:

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

(H L1354 [RVpgaPath] & i o I SCAF JeE ST AL B B . D kAT SR R PlatformlO W]
DUTE R B4R B Zn 2 B FPGA L (I LLRFL SCAF . Eal BE AR R A 5230 O 1 LU ARr R I A2 B

(IR AR SRS 1, AR “ ANT14a1 7 4 B8 I I RVfpgaNexys LLHFift, #&42 4

[RVfpgaPath]/RVfpga/src/rvfpganexys.bit. ) 1% Ctrl-sfrA7platformio.ini3C 4.

Imagination k211Xl — RVfpgasii:2, Cif &4k
JiiA2.0 — 20224E4
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File Edit Selection View Go Run Terminal Help

@ platformioini X

5. RVfpgaNexys LLAFR SCHE (rvfpganexys.bit) HIERINALE

WHieAE, ‘AR Bl F R T 5 52 B K platformio.ini SCA o 0 5B FATAR] 75 ZE&4b
A YIEE (Bl inVerilator{f B2 G2 BATEHI G WA E . Whisperifli T R4 , jwf
PUE I _E ik 7= 45 ¥ platformio.ini.

P2, mECERF
WAE, TEMECHF. il “File” () — “NewFile” CGHExxt) (=ILK6)
File Edit Selection View Go Run Terminal Hg

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

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

Open Workspace...

&l6. FIE IS

BN AE D, EiZE dh AN (EERIKN) LFCEF (SIET7)  ZEFS1E
LED I B r = fE .

// memory-mapped I/0 addresses
#define GPIO_ SWs 0x80001400
#define GPIO_LEDs 0x80001404
#define GPIO INOUT 0x80001408

#define READ GPIO(dir) (*(volatile unsigned *)dir)
#define WRITE GPIO(dir, value) { (*(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 k211Xl — RVfpgasii:2, Cif &4k
JiiA2.0 — 20224E4
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return(0) ;

T ITEE I, BR3P e -

[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 @ platformio.ini = // memory-mapped I/O addresses Untitled-1 @
1

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

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. MACERF

RN GGG, #ECtrl-sORA7E . 4 H w4 A DisplaySwitches.c, FH{Rf7£E|Projectl
HE Fsrcl ket (ZIKEB8) .

)oSave As X
« v 1 < Programs » Lab2 *» Projectl * src v (@] £ Search src
Organize - New folder = . ()
AN ) Date modified T
© Creative Cloud File ame ate modine ype
@ OneDrive No items match your search.
% This PC

[)‘ Netwnrle v < >

File name: | DisplaySwitches.c v

Save as type: Plain Text v

A Hide Folders Cancel

&18. K3 4 A 47 ADisplaySwitches.c

Imagination K211 %] — RVfpgaseit2, Cifivigifs
JiiA2.0 — 20224E4
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UEFR T B Sl BL R MRS AT 52 L5 Nexys A7 FPGATT &R b 1ILEDFITT S HH 4 52 (1 17 it 4 1k
SHI/OZF A7 % L AL -

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

I8 I 5 HOmk g 2 3 B 0x80001400 1 25 A7 % v LA IR B F 56 B4, 8 ik 5 ON w2 bk
0x80001404 1) % 17 % 7] LL¥HE B /R ELED o JFoRfEAr T2 77 2 1 F 235y, LEDEAL T3
LRSI R 258497

GPIO_INOUT# f7#s Hl T4 € /O (General-Purpose 1/0, GPIO) {57 52 i NIk f& 4
H. KAZ1641NGPIOS] i (15:0) 4% FINexys A7HF &M EI164LED. &7 16 ~GPIOF| il
(31:16) HF16/MR EIFx. OFRRHAN, 1R . Eik, OxFFFFIS AGPIO_INOUT
ARy, DMK TR E ARVipgaNexysffi N, KELEDYE N HHRVfpgaNexysZX Al 4 H .

K9 R T Nexys A7 FPGATT &R LIILEDFIIF G, DLRUSBIES: S BB T, M7 B
EoRBERIEALE

W, K6, IR GPIOLNREMRVIpgaNexys GPIORI A VAN . 1E G B 5L
IerR (S2566-10) , FATE S a8 HAth T AR A5, Bl inde 4l 7 BLE R B

usB 11 V o R 575
& Bee
Connector %ﬁéﬁg A 1
mm% ° 753 2
vavavavava Pushbuttons
7-Segment
LEDs Displays
Switches

&]9. Digilentf{Nexys A7 FPGATFF &R f1/03 1
PRI F kI8 https://reference.digilentinc.com/)

5 57€ LLEDANIT R (A7 fifh a5 WS /O L J5, B2 PR gt T LR B4 -

1. AT LA, K EAL164GPIO S I (S5 R AMHER 2 BN (T7iE2 %
GPIO_INOUT @ 745 (1) i I E 0D , KA 16 NGPIOT| il (SLEDAHZER) & XA
i (772X GPIO_INOUT A A7 85 10 R 23 4 I E 1) -

Imagination K211 %] — RVfpgaseit2, Cifivigifs
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int En Value=0xFFFF;

WRITE GPIO(GPIO INOUT, En Value);

2. I HAT AU TAY, REEBOUTREE IR ZE S ALED. BT, JFRIESEAF
fili s W1/ O RF A7 23 1) B3R 73, DRI IZAE L AU5E 4 #2167 7 5N 5 LE D) B 12 1) A7 i 45 R
SHIIO% 745 -

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_GPIOFIWRITE_GPIO%: 73 7l £ 18 7E HIAE it 25 Bl 5 /O Mo bk A 5 B B 5 NAH

S I3, K RVfpgaNexys T #,F|Nexys A7 FPGAFH KR

BLFE, 75 E ¥ RVipgaNexys N # #Nexys A7 FPGAJF & # b o i 2o o g [X 32 4 rh 1y
PlatformlO & #% , F JF “ Project Tasks 7 (It H {E %) — “env:swervolf_nexys” —
“Platform” CF&) , SRJGH#d; “Upload Bitstream” ( FAZ AR » WE10F7R,

E: R R EWindows R 41 3F H R BEHtNexys A7 FPGATF AR, T “A
1367 BT B Ul B EAT R4

Imagination K211 %] — RVfpgaseit2, Cifivigifs
JiiA2.0 — 20224E4
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rvfpganexys.bit

elopment

v QUICK ACCESS
PIO Home
Opi
PIO Account
I

uration

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

E10. £ FiPlatformlO¥RVfpgaNexys | f£5INexys A7 FPGAFF &ML L

7] DL i PlatformlO 2835 % 1 N #RVfpgaNexys, #E11fi7~. HidiPlatformlO& HJEER K
“PlatformlO: New Terminal” (PlatformlO: Hrit£ein) 4 (E) N EE T MNAESE PN
(B EHIRENE) FPlatformlO%& i .

pio run -t program fpga

Imagination K211 %] — RVfpgaseit2, Cifivigifs
JiiA2.0 — 20224E4
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File Edit Selection View Go Run 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 p’r‘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 > @ ©
El11. {# FPlatformlO%4& 4 RVfpgaNexys b £ F|Nexys A7 FPGAFF &R L

PB4, wE. THEMEBITCERF

MAERVIpgaNexys CLEFF KR FI84T, 3 FRFERFET, KEF THEIRVpgaNexys,
WRIGIBATIRRART . WHRVSCode iR ITH, ERHITH. E—/ 11 HProject! M.i%<x H 34T
IF. B E A& ST IF, A C AT IFPlatformlOY JE, SRJ5 8 “File” (Cff) —
“Open Folder” (FTH MR FFkFE (HABFTH) 78 ARSI AT H #4562 I Project1

MR X S F ) “Run” G217 #48 (ZAE12) .

Imagination K211 %] — RVfpgaseit2, Cifivigifs
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File Edit Selection

@ XPLORER

OPEN EDITORS

View Go Run Terminal

PROJECT1

> .pio

ReadSwitches.c

> test
gitignore

% platformio.ini

> OUTLINE
®0A1T B v > W ¢

Help

Imagination
university programme

ReadSwitch - Project1 - Visual Studio Code

ReadSwitches.c X

& GPIO_INOUT

0x80001400

0x80001404

0x80001408
#define dir i
#defi 10(dir, value)
nt main (

{

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

while (1) {
switches_value )_GPIO(GF
switches_value

I 10(

16;
switches_value);

switches_value

Ln4,Col16 Spaces:2 UTF-8 CRLF C Win32 & 0

&12. ZERVfpgaNexys M /72

WAL, ®i; “Start Debugging”

File Edit Selection View Go Run Terminal

>/ PIO Debug -
> VARIABLES

> WATCH
V CALL STACK

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

P dedme, )5 T ENexys AT R IFFPGA L fTiz 1T fIRVfpgaNexys .

Help

OFRiEERD %4 (S HE13) .

ReadSwif - Project1 - Visual Studio Code

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

dir, value

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

switches_value = switche
TE_GPIO(

value >> 16;
itches_value);

Ln4,Col 16 Spaces:2 UTF-8 CRLF

B13. FIEBITAIRIRAERF

C win2 & Q

(TR,

N—

i A e 2 i Blsys/cdefs. W SCAFHER KA B, EREFUIATIEHIZAT. ) BRI FFasis T A

Rl (Z2HE14) .

File Edit Selecton View Go Run Terminal

> PIO Debug & g
> VARIABLES
2 WATCH

v CALLSTACK PAUSED ON BREAKPOINT

main@exeeeeeeoe

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

>
A )

Kl14.

Imagination k211Xl — RVfpgasii:2, Cif &4k
JiiA2.0 — 20224E4
© Copyright Imagination Technologies

latformio.in

Help ReadSwitches.c - Project1 - Visual Studio Code

O 0O

fine G

#define G ©0x80001408

dir) (*
o(dir, value
main ( )
En_Value=0xFFFF, switches_value;
(GF , En_value);
ile (1) {

switches_value
switches_value

- G
switches_value
, switches_value);

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

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

#£RVfpgaNexys M2 /TR F
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w “RVfpga ANI'146F 7 Rk, E8Ha1h, 058 H 948 a8 00 AL B B iyl T 24
(ZILE15) . TR

1.

2
3.
4

o o

Continue (4k%2) : HUTHEF, HEXR T WA,

. Breakpoints (Wrri) : W@ 7E g 2% th o 475 20 U X 384T I 0

Step Over (k) « AT HH11T, AEiFik.

. Step Into (EPHEN) : HATHHIAT, WIRAFATEE REBCHN, Bk 2% R 80t

far 1k

Step Out (HBBEH) : PUTHIEREH B RIS, SRTETEIZREUR [F145 5 1k
Restart (EJg) : METF I L EHH K215

Stop (F1k) : (F LS TE IR FNIEW i, HER, % T “Stop”  (fF1E)
FER, FRRE¥ gk sE7ERVIpgaNexys FiEAT, (HiF RS iHH &L,

Pause (E{&) : #{FiT. FEFiE/TH, “Continue” (4k%:) 41K B #H A
“Pause” (E{5) f%4l.

44 BPBE  BIPHA BPEW V= =1k

E15. AR T A

M TR AEE KA LT SR40E LR BT

4,

Variables (ZZ&) : FIHETF LM SRMFEHSLTE LKL EE.

Call Stack CEFAMERR) : DUl IEEZITHRE. WHERE (nRAE) LY
B TR 2 TEAE 2 A & .

“Breakpoints” (W) : WoRFTA X E B AHRE ERHATS . ATELE S+
EPRIT ot mT DA I A5 W A, T G R e ) 6 S e A A B

Peripherals (#}i&) = IR (70 a5 R A A IR 27 A 2R

Registers (FFF8%) : JIHAAIE T BN 400E.

Memory (FEE#8) : WoRFRE - as bl 1 25 .

Disassembly (JRIC4) : WoRFEE RE I gD, X T Cil & &8 & 2o iR
i, IR TR AR I gm AR LUZAT IR FE 2

B SA8AT A MK, WAEK I CHKMES ALEDZ AT & & — AW ad, WiE16fix. &

J5, Hidi “Continue” (4%%%) i‘ﬁ%ﬂﬂ (E % TF5) BiTHEfF . MFkRasisir, E25
IEBENW R CENBRDIUA I AL R R AT 5 2 M iz = D

Imagination K211 %] — RVfpgaseit2, Cifivigifs
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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

’16. ZELED L B/~ 18 2 i & B i =

Pk A, BIFAMER TR “Variables” (&) #4y, &FA Eswitchs_valueff)fE,
WENTHTR. TEXFIEA T, FFRRIME 81029 = 0x405 (Al
0000_0100_0000 _0101) , XfMiFPLFHE=:

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
D> PIODebug v & & @ Pl 5 w9 O tartup.S

v VARIABLES src > DisplaySwitches.c > @ main(void)
V Local HA. R
switches_value: 1029 main (
> Global

> Static il En_Value=0xFFFF, switches_value;
GPIO(GPIO_INOUT, En_Value);

while (1) {
switches_value switches_value

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

return(0);

}

v CALL STACK PAUSED ON BREAKPOINT

main@oOx0000009e src\Di...

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

L3 WKLIE_GPLU(GFLU_LNUUI, EN_valiue);

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 2

N _DEDIDUIEDAL € )

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

H17. AETEE

Imagination K211 %] — RVfpgaseit2, Cifivigifs
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A LA EE I CRE 7 2R U RISC-VIL i AR RS . BT ML 1E, 15 € “DISASSEMBLY”
(RIC4%) — “Switch to assembly” (V¥ ZEI%) , wWE18f7~.

File Edit Selection View Go Run Terminal Help DisplaySwitches.c - Project1 - Visual Studio Code

P> PIO Debug v £ & P P e 5 T O 0O startups

> VARIABLES src > DisplaySwitches.c > @ main(void)

> WATCH HM

> CALL STACK PAUSED ON BREAKPOINT main ( )

v BREAKPOINTS
¥ DisplaySwitches.c src En_Value=0xFFFF, switches_value;

> PERIPHERALS

S IS RITE_GPIO(GPIO_INOUT, En_Value);

> MEMORY

while (1) (]
" DISASSEMBLY switches_value AD_GPIO(GPIO_SWs);
Disassemble function switches_value = switches_value >> 16;

Switch to assembly ( , switches_value);

I

return(0);
}

DEBUG CONSOLE Filter (e.g. text, !exclude)

LS WRLIE_UFLU(GFLU_LNUUI, Ef_vadiue);

Breakpoint 2, main () at src\DisplaySwitches.c:18
18 WRITE_GPIO(G
s & No symbol "display" in current context. (from data-evaluate-expressio...
>
X ®@O0A1 g>PlODebug (Projectl) @@ v > W ©§ # Live Share Ln18,Col 1 Spaces:4 UTF-8 CRLF C Win32 & [

K18, ZAFRISC-VIL4LHY

WAE, RISC-VIL4issBonfEBF @Y, WE19FR. L E> Wonys & R8s k. Al
AN A . ATLUVE B, CAUEHG N 4818 (1601354) M35 MA &, L
G (S SR SRR RE IR

# address # machine code # instruction

0x00000090: 37 17 00 80 lui a4,0x80001 # Base address for I/O

0x00000094: cl 67 lui ab5,0x10 # a5 = 0x10000 - 1 (=0xFFFF)
0x00000096: fd 17 addi a5,a5,-1

0x00000098: 23 24 £7 40 SwW ab5,1032 (a4) # I/0 direction: [0x80001408]=0xFFFF)
0x0000009c: 37 17 00 80 lui ad4,0x80001 # Base address for I/O (redundant)
0x000000a0: 83 27 07 40 1w ab5,1024 (a4) # Read switches: a5 = [0x80001400]
0x000000a4d4: cl1l 87 srai a5,a5,0x10 # Move switch value to lower 16 bits
0x000000a6: 23 22 f£7 40 sw a5,1028 (a4) # Write LEDs: [0x80001404] = a5
0x000000aa: cd bf j 0x9c <main+12> # repeat

File Edit Selection View Go Run Terminal Help
P PIODebug &1 & PIOHc tformie.in DisplaySwitc main.dbgasm X

~ VARIABLES

~ Local

» Global

> Static

~ WATCH

&19. ZZERISC-VIL4LHG
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B “DISASSEMBLY”  (JRIC4) — “Switch to code” ({J#ZE/LH) FIREECILHL.
BB AREs G, % F “Stop” (1) fﬁ%ﬂ (5 Shift-F5)

1R 215, ﬁﬁ)ﬁiﬁﬁ%ﬂﬂﬁém%ﬁmmﬁﬁl “Explorer” (IR & . HE
=, BFKB%SEERVIpgaNexys Liz 47, RA WK S & 1. 58 TEE S R 4 i
“File ” (X 1) — “Close Folder” (F¢/AX 1) FHHH o

3. i printfl 84T IS X185

FERR ST H 8 H printif A1) /2 BREF AR 7 2k FE B m B P S i it (it B85 ) 1 — e 2807 K
A — K, 7€ “RVfpga NI148F5 7 (4 6.F 5 7% 15l HelloWorld_C-Lang) 1, W] DL{d F
printfNexysRi#, ZRECKLIT HMFICHE T Mprint £eREL. Jolt, DBAUE A N
Ao 3 28 0T AR 4R F R 5k () Western Digital PSPAIBSP (A 3 28 57 #5:40 F1 T & b 30 #¢
), FEMFHENL R RE I SweRV EH1 R # FINexys A7 FPGATT K

1t [RVifpgaPath]/RVfpga/Labs/Lab2 3 1 v 61 & — A~ % N PrintfExample ) PlatformIO 1 H .
B FREFFRINENZIE (S HE20) « BFEF X6 4 N PrintfExample.c.

NTTERAEH], AT IEE PR B AR IR BURE P -
[RVfpgaPath]/RVfpga/Labs/Lab2/PrintfExample.c

#if 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 i, j = 0;

// Initialize UART
uvuartInit () ;

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

Imagination K211 %] — RVfpgaseit2, Cifivigifs
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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 )

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

& 20. PrintfExample.c

$1-847 (3 WHE20) RA{FHprintfNexys bR EI BT A S M. XS04 H Western
Digital()BSP/PSPHfit. K209 (251747 A Tuart Initiki % MARISATH T WL UART
B, MIMsEBRVipgaNexys (7ENexys A7HF AR Fig47) SHEATIMS 2 AIFEE . &
J&, whilefE 45 ECAH FH 452047 [ print fNexys RS 55 2147 (I LE N [ & 1) #2 47 I AL A% 5O\
i

P Hprint fNexys B EFIUART, 21& K platfomio.ini >, FUARTHEEZ A &EN .
¥ UL AR AT i B platformio.ini 4, W21 s

monitor speed = 115200

RVfpgaNexys#122UART LA115200i 55 (REM RTS8 MR #EAT@(5, Bk w2ife
platformio.iniF B & E R, WE21HE164TFias. HAh, ANELZICEH

board build.bitstream file = ... #NRVfpgaNexys bit3CfHIfL & (WnE21 9415
1817 7).
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1T _nexys]
= chi 4

RVfpga )s/Labl/project 1/project 1.runs/impl 1/rvfpga

& 21. &EUART&EE

LINUX: i51cfE, @A £&Linux, FELEEEH M RNEldialout. ttyfluucpdik
FEMRGMES TAE (0 “ NI ” F6.F k) , ZEARMEHBITRAE. R OHE
GSGHHUT T I#AE, M—VIThae#ks 2% &0, 385 SLEPPAT H A

WG BB (B2 k) S5 (TR
B THIE TS (MBI T AIE (75 ), %itPlatformI OB I S8 i 4716 11 2% el
L (s nE .

Eh: MRERFITIIET OFRIESE— MR 5D Z AT AT IALES, UARTHR: 3L

A, TR I AR,

File Edit Selection View Go Run Terminal Help PrintfExample.c - PrintfExample - Visual Studio Code
> PIODebug v~ 4% £ @ PIO Home v T 9 O

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

V' Local :
oca #endif

L #include <psp_api.h>
78
> Global #define DELAY 10000000

> Static
t main(void)

N
80 v watcH I

i, j=60;

DEBUG CONSOLE -+ Filter (e.g. text, lexclude)
TStTart aaaress Yxd, 10ad Slze L/49
Transfer rate: 212 KB/sec, 580 bytes/write.
v CALL STACK PAUSED ON BREAKPOINT PlatformIO: Initialization completed
main@0x00000088 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 & 0

K22, BaET RS
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wztiyy. I
1B ERTEI 7R (Hello RVfpga users!) FLEHEAE S AT e B B, w237,

File Edit Selection View Go Run Terminal Help PrintfExample.c - PrintfExample - Visual Studio Code

> PIODebug v £ & @ PIOHome [| R S 5 I |

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

uartInit();
i: 997575 ok

31 8 while (1) {
> Global printfNexys("Hello RVfpga users! Iteration: %
> Static for (i=0@; i < DELAY; i++) ;
J++;
&4 v warcH }

b

PROBLEMS (1 TERMINAL -+ 2: Task - Monitor

v 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 & 0

K23. ZEPlatformIOH [ B 4T IS F i HiprintENexys R

SR L N4, QA CMCRERF. WiERE, WHRHNexys A7TH KRS 1H RN R EREREH
RFE EHIRES, WAEVIH ST A REFE, Jo75 % RVfpgaNexys 557 in 2 7+ &k b . 2
&, InH L HINexys A7TIF KM, N7 Z4E H PlatformlO ¥ RVfpgaNexys 5 #7 i %5 31| 7 & #
b, WEE2T RIS 3 ik

WEICAE, BT LAM#E H Western Digital fIBSP i $lprint fNexysf] EIEM A& (S ILEHE3T) .
WEALAE, 7] LU Verilator TWhisperft 4f B HH iz T X e FE ¥ .

S31. 5 —ANCREF, TP RIMEAALED EINER. %48 N LR 9S8 1153 B #E 4T Bk b F 2%, ik
NHR ] DLW 2 BUETE NIk K5 A2 7 iy 44 NFlashSwitchesToLEDs.c.

g2, %5 —ACREFP, fELED LR RIFRMEBUIGHIME. B, nRITRAME (k)
: 0101010101010101, I LED i & 7~ : 1010101010101010; 4 R FF K W {H N -
1111000011110000, M LED J¥% & 7~: 0000111100001111; Kb BRETF LN
Displaylnverse.c.
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3. iS5 —ACREF, AW S IHRSILED SR, HAFTELEDH S ik, KRG
AN HE AT . A2 T 4 NScrollLEDs.c.

ZRE R NP A DU R

1. B/, A NEEMLEDINA MRS, ARG XA R RS,

2. G, AW SEMLEDIA M ARS), RGN R AERS) .

3. WG, BHEAMSEMLEDMA AL ES), RGN AR S)
4. RUILEHE, HIIFTHLEDY A,
5. WE iz AN E AT,

&G4, G5 —ANCRF, SoRTTREAN SR AT IR 14 = A AR I T 43 1442
Fr9fH. ELEDIANRARA R (i) fr BR/RE R, #4854 h4bitAdd.c. 2K 4
TAF SRt (BRI 91D B, LEDRIEE FALR .

2:25. 95— NCIEF, RIERKLEAF LR Hafbi N R A L2940, afbAMETEFET
N Z R RS E XA E, BREFm% AGCD.c. AXRMJLESHRZNEZER, EHN:
https://www.khanacademy.org/computing/computer-science/cryptography/modarithmetic/a/the-
euclidean-algorithm. t8 7] DA B #2 i googled® 2 “RiJL AL .

136, 95 —ANCREF, THEEBIRREII T RIRT 12408, IR 4 R B N1 2004 IR
& CEVEAD Ve XANTEPR M 3E RN IS e LU h

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

P52, HIuEint B 12PN RECGE R AL 2 AT AN 2RI A . KRR TiA0
BB A 2E A THL

1. PR

1 2 3 4

oo
[6201&)]
[ec]e)]

1 1 2 3

[ B (I AERONERE 7 A A€ SO H R A2 fr 44 9 Fibonacci.c.

GAT. A —AONGEFTRE (34D A, AR AN IEB, i EBRA & A K T0/ 1
HouR. CEFELATHHBR TR E, HERTFRRITHIZE. flu: BRN=12, A=
[0,1,2,7,-8,4,5,12,11,-2,6,3], BX: B = [2,4,12,6]. B TBHEHWUAILEK, FINIERT
REATEILAT A%

BHIITLERE = 4.

R, MAFHprintfNexysKi#. FF2)7 v % ~NEvenPositiveNumbers.c. {EAHH 1247t
E IRV R7W 05
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.38, HA P INGE & (RIS AFIB, WS4 A — A m&EC, EXT:
c(i) = |A[i] + B[N-i-11], 1 = 0,..,N-1.

HCEFwmE —MTEHREMNET. £EFHEHAE12N o158, BEFaEN
AddVectors.c.

£8319. FICIE F LB B %, ESNEIE I LR U5 s 7 e xt iy 2 s dt AT HE e
1. &ELFF?EEEEEBZO
2. WEHANMHADEY (1) > v(i+1), WHBRHLE.
3. LRI llﬁfiﬁEE%HT kTR

A S 12D TR BN AT . K2 v 44 /yBubbleSort.c.

£:10. FICIES %S — M7, @ik ARkt 54 e B nni k. BRNEHZ 4 nlE
MARFRST, (HELIRTHIN N = TR IR . ZEF NIRRT REFT M’ (n) K. nN
FFEFNESE LR R, KAy 4 ~Factorial.c.
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