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Ciegol 2BE ZT2IUS Co 2 NF Y02 TP 0| HEUAE Rvfpga A2l A
M 4 e BUEB (02 018H0] C TRHES HNHE WS B0 FLITL A C
T2IYUS ST MsHE WHO| O oINS MBBLICL 13 C1S ¢ TRAUS MY ot

CtE CHAOM E38E 10 2 AFE510] RvfpgaNexys Ol C ZE2OZS i 2
(Verilator 2t Whisper & AFE5I0 A|Z2|0|M 240 A O|2fst T2 M2 +lT = USLICH:
1. RVfpga ZZHE MM
2. CZZIOH Ay
3. Nexys A7 FPGA EE0| RVfpgaNexys CIH2EE
4

CEZEE2Y Ao, OREE 3 A3

D:I:

Step 1. RVfpga Z2HE M

VScode & YLICHRVfpga AlEfSH?| 710| = & X). OteF Z2HE |0 7t VScode € Al [ AtE 22
Ao|X| AS AL, AE 0|5 2|=29| Platform 10 Ol0| 22 22ISIAA| 2. 223} L+ PIO Home —
Open 2 2 LCHAE 1 &X).

& PIO Home X
@) S -

far Welcome to B Show at

H
onfiguration
9 Home

Quick Access

IT%  Ivan Kravets
U o Edved - @

. "Please stop designing new IDEs. Just stop. |
Eclipse from o installed ”, -
#Embedded comm th 300+ upvotes and

®@oA0 @

72| 29 Z0| ZEME 19| 0|28 X3l B EZ RVfpga: Digilant Nexys A7 2 A E#SHL|C}.
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712 Z2 YIS WD-firmware & FX|LICt. WD-firmware = Western Digital 2| HY N &,
Freedom-E SDK gcc 2t gdb = 22, O|2{3t labs 0| A AFESt= PSP 2F BSP(ZZAM|A X| @ o7 |X| &
HE X@ 7R ZEsta JEL T 7|2 /X AHES SiMSte =2 M EE HiX|gtLCh

[RVfpgaPath] /RVfpga/Labs/Lab2

@ PIO Home X

~ PIO Home
Open
PIO Account

s & Configuration
Libraries
Project Wizard
Platforms
Devices
create new |
v~ Debug ..
- update existing. In the last

Start Debugging fault tion" and speci

@ Toggle Debug Console
~ Updates Name
Library Updates

Platform Updates

Update All Board
 Miscellaneous
PlatformlO Core CLI

Clone Git Project Framework

New Terminal

Upgrade PlatformlO Core
Location
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Alreltliez el : & PIO Hom @ PIO Home X

v PIO Home
Open Devices

PIO Account =)

Boards

Platforms

Devices
~ Debug

Start Debugging

Toggle Debug Console Finish
~ Updates

Library Updates

Platform Updates

File Edit Selection W o Run Terminal Help o platformio.ini - Project1 - Visual Studio Code

platformio.ini ®

> OPEN EDITORS 1 UNSAVED platformio.ini
~ PROJECT1

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

> OUTLINE
X ®@oAo @ v =2 @ 9 [l #£ LiveShare Ln16,Col 1 Spaces:4 UTF-8 CRLF Ini & [

% 4 SHE 10 7|3} oY Platformio.ini

I8 52 Z0| Platformio.ini Tt 0l CHZ 2+l F7HetL T

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

(IRVfogaPath]) = A-EXt AFH| £ QX2 b Oof gfLCt) 0 2t2l2 PlatformlO 7} FPGA 0| 2EEZ

HEAEZ mtdo| X E LIEFHLICE @ 2= Lab 1 0| M ARS AT 45 HHEAEZIQ| X[ /ILILE (Lab

12 2ESHA| U2 FF HIZESE A|Z} JH0|E, [RVipgaPath]/RVioga/src/rvioganexys.bit 0f -2/ X, RVfpganexys
A&

HEAEZIZ AT LICH Ctrl-s & &2 Platformio.ini It¥ S M Z&tatL|LCt,

-|>4
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File Edit Selection View Go Run Terminal Help # platformio.ini - Project - Vist

Iiﬁ EXPLORER platformio.ini ®
1
OPEN EDITORS 1 UNSAVED plat 0.ini

PROJECT1

platformio.ini

= C:\RVfpga\Labs\Labl\Projectl\Projectl.runs\impl_1\rvfpga.bit

2> OUTLINE
X ®oAo R v > W 9 %> Live Share Ln15Col1 Spaces:4 UTF-8 CRLF Wi & 0

13 5. RVfpgaNexys HHEAEZ 1t 9|X| F7}(rvfpganexys.bit)

AlZF OHL MO AR =l O X0ll= EC X Q! platformio.ini T 0| AL E|AELICH AMR Xt}
HHO|L} 7|58 FI6l= BR0= (O Verilator A|230|E Z2, 23 224 34, S L/

=T 5) sl oA 2| platformio.ini & AFEE 4= AEL|CH

Step2. CE21
O|H cZ2I1UE =t

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...

8l 50| PYLICH LS ¢ RIS T B Y(EE SAY/E20Y7)) FLUCHAEY 7 &X). 0f

22 LED o 29(K| ¢S EAIRLICE

I=

// 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) {

Imagination University Programme — RVfpga Lab 2; C Programming
Version 1.1 — 8th June 2021

© Copyright Imagination Technologies 5



switches value
switches value =

return (0) ;

READ GPIO(GPIO_SWs) ;
switches value >> 16;
WRITE GPIO(GPIO_LEDs,

imagination

university programme

// read value on switches
// shift into lower 16 bits

switches value); // display switch value on LEDs

Of Z2 =2 ALEALS| HOIE I3l CiE THAOM = A8 = ASLICH

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

File Edit

@ EXPLOREF 3
1

> OPEN EDITORS 1 UNSAVED

Selection View Go Run

Vv PROJECT1

> .pio
> include

> lib

gitignore

P platformio.ini

> OUTLINE

iA1T @ v > ® § B

Mo Zzaus

Terminal

Y2B 2 Culs B 52 TUS HEEL

= od
Projectl CIHMEZ|Q src B0 NESLICHAE 8 &xX).

Help o // memory-mapped 1/O addresses « Untitled-1 - Project1 - Visual Studio Code

= // memory-mapped |/O addresses Untitled-1 @

// memory-mapped I/O addresses
#define GPIO_SWs 0x80001400
#define GPIO_LEDs 0x80001404
#define GPIO_INOUT ©x80001408

#define READ_GPIO(dir) (*(volatile unsigned *)dir)
#define WRITE_GPIO(dir, value) { (*(volatile unsigned *)dir) = (value); }

int main ( void )
{

int En_Value=@xFFFF, 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

return(@);

}

Ln23,Col1 Spaces:4 UTF-8 CRLF PlainText & 0Q

o
i)
o
|
)
(2]
=2
Q
<<
[Vp]
g
—+
(a)
>
wv
n
HU
Pl
oA
ot
k1

’OSave As X
« v 1 Programs > Lab2 > Project1 * src v DO Search src
Organize - New folder - 0
B redtive Cloud File Name Date modified Type
@ OneDrive No items match your search.
% This PC
& Notwark < >
File name: | DisplaySwitches.c
Save as type: Plain Text
A Hide Folders Cancel
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12! 8. DisplaySwitchs.c 2 T+ %

Ol Z2 M2 MXN CHZ 2t2l2 AHESHO Nexys A7 FPGA EE2| LED & A%(X|0f HAZAE 22|
™ 1/0 HIX|AHe| FAE FOTL T
#define GPIO SWs 0x80001400

#define GPIO_LEDs 0x80001404
#define GPIO INOUT 0x80001408

AKX Q| g2 T2 0x80001400 Off O E =l HX[AHE Ao ™ &QIE|H, 4 0x80001404 of Of & &l
HXIAHE 7|25HH LED Off 4L0] EA|EILICEH AQK]| 242 BIX|AES| AL YD LED &
SHEtE O QUSLICE,

GPIO_INOUT B X|AH & GPIO (H& |/ 0)2| HIETt Y& RIX| 2HIX|E HogL Tt %|52] 16

GPIO T (15 : 0)2 Nexys A7 2=2| 16 7ff LED Of HZAE LICt X2 16 7H2| GPIO T (31:16)2 16

7Hol 2 HE ALR[X|E YLICL 02 YHS LIEIH D 1 2 S S LIEFYL|CE mH2kA GPIO_INOUT
&t

=
HX|AE & OXFFFF 2 7| £ 5|22 AQX| &= RvfpgaNexys Off CH$F 212 0]10 LED &= RVfpgaNexys Of

o3 FSE= EHYLICL

i.

712 9 = Nexys A7 FPGA HE0| 9= LED of A9(X|0] 22|15 9|X|9 USB {4 Ef, ON A9,
EFAHE H7-MOAHE CIAE 0|2 EHELICE

Lab 6 A= GPIO 7|52t RVfpgaNexys GPIO SFEO10f CHS RtM|S| AHSL|C
1000 FAl HE 27 MOAHE C|AZ 0|t 22 CHE EE T X E AL8S

=9|gtL|Ct
usB
Connector
Pushbuttons
7-Segment
LEDs Displays
Switches
1% 9. Digilant 2] Nexys A7 FPGA EE2]| |/0 QIE{H 0] A
(O™ Z=AX: https://reference.digilentinc.com/)
LED 9 AQX|o| =22 DT /0 TAS Holst & T2 WL L} S LBt C}
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1. GPIO_INOUT B X|AEQ| MEtEE 0 o2 HYs0] %42 16 72| GPIO H(A X0 HHEHS
o2 Mo|gtn, CtS ZEE MEEI0 GPIO_INOUT HX|AEQ| SHELEE 1 2 HH 10
X5t 16 7HS| GPIO T(LED O] HA =S SHO = FolgtL|Cf.
int En Value=0xFFFF;
WRITE GPIO(GPIO_INOUT, En Value);
2. 0t2ol ZEE HATIO AK[Q| g2 YrEXNOo R 11 ST 42 LED O 7| S L CH AR K]
I

7

HA
20| O =22| OHE 1/0 HX|AEQ| AEE 01|A1 5{X|7| {20 LED Off E2|Xo 2 WAL 0=
0§ /0 | X|AE0| 47| Hoj| Z40] 16 HE B2 @2Z o2 0|z fjof gtL|C},

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_GPIO D329t WRITE_GPIO D327} 242} X|MEl o 22| HE /0 FAOM ZHS UALEL
L

Step 3. Nexys A7 FPGA E E 0 RVfpgaNexys CI2E2E
O| Xl Nexys A7 FPGA 2 E0j| RVfpgaNexys & CHRZESIL|Ct 2% O|& 2|28 28 = PlatformlO
OlO|2 g MEfs OHZ, Z2HME %Q - enviswerbolf_develys — ZHES 2Hatstd 12 10 o 20|

Upload Bitstream & &2/ LIC}.

ot

FOAtgh: Windows A|AEIS AFE35ID UX|DF Nexys A7 FPGA EE E2I0|HE Of& WH|SHX| &2 2L AR
7t0lEQ| & B O A= XHES MHEYAIR.
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/Labl/project_1/proj 1.r impl_ vfpganexys.bit

Development

rilator, whisper xternal (olim

~ QUICK ACCESS

a3 10. PlatformlO & A23510] RVfpgaNexys & Nexys A7 FPGA HEZ =2C

a2 11 1k 20| PlatformlO E{O| 20| A RVfpgaNexys & CIRZEE & U&L|CH
Platform 10 22!: PlatformlO & StEte| Af Ol I:HE(E), PlatformlO EO|EZ Oz} LHES

U2 EE ZAELICE

pio run -t program fpga
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File Edit Selection View Go Run Terminal PIO Home - Project1 - Visual Studio Code
PLATFORMIO P platforr ni tartur @ PIO Home X

\ PROJECT TASKS o,
v General q’ /
Build
Upload fa} Welcome to
Monitor
Upload and Monitor
Devices @
Clean Projects
> Advanced
> Remote Development /@
> Miscellaneous {oseet
v @1 enviswervolf_nexys
Vv General M
fuld TERMINAL ~ --+  3: PlatformlO - + D w
Upload —_—

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

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

?> Remote Development PS C:\RVfpgalLabs\Programs\Lab2\Projectl> pio run p'r‘ogram_‘FpgaI
v Platform

Program Size

o]
O Upload Bitstream
o

Generate Trace

O Start Verilator
v QUICK ACCESS

v PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries

®®oA1 R v > W 9§
a3 11. PlatformlO THAFE AFE3H0] RVfpgaNexys S Nexys A7 FPGA EE0| Y2

Step 4. C T2 ZnlY CI2EE 3 A

=
O| X RVfpgaNexys 7t 2EEO|A Mulizjo2 T2 18 O3S0 RVfpgaNexys Ol CHRZESH

S
[ E T
M%/CIH IS 4 UZLICE VSCode 7H OFF 2] UX| OB ¥oj AL, OHX|Y Z2HEQl
ZEME 10| 502 YRLICHL IHX| %2 S PlatformiO BHHO| Lof YLK ol
T - E0 2712 22Ystn of MSUN O[NO| NS TRHE 1S ME(PR|E )L

A% ol 220N A HES SATUCKIY 12 BE)
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File Edit S Go Run Terminal Help

@ EXPLORER

> OPEN EDITORS
“ PROJECT1

> OUTLINE

@oAl R v > @ & [
13 12. RVfpgaNexys O|A] =234 A3
O|X| Start Debugging HES SSgLICHAY 13 &X).

File Edit
b PIO Debug

> VARIABLES
> WATCH
~ CALL STACK

#defir
main (

En_Value=@xFFFF,

* BREAKPOINTS
PERIPHERALS

> REGISTERS
MEMORY

DISASSEMBLY

4,Col 16 Spaces: 2

b PIO Debug
> VARIABLES
> WATCH

CALL STACK

, En_Value);

BREAKPOINTS
e
REGISTERS
MEMORY 1
DISASSEMBLY

@0A1 @ PODebug Project)) R v > B ¢ B

P
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Ln4,Col 16 Spaces:2 UTF-B CRIF C Win32 & 0

UTF8 CRLF C Wini2 & 0

RVfpgaNexys Of| CHRE2E
UAX|P =2 W2 oM T|
=]

LICHE 14 &X).

Ln13,Col1 Spaces2 UTF-8 CRLF C Win32 & 2

A3 14. T2 RVfpgaNexys Ol A] 38
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RVfpga Getting Started Guide Off & & 2 C|HZ A4
LIEfLHE CIHE =7 238 AMSHUAI(A ™ 15 &X).
1. Continue CtZ SEHEMA| Z20W S A& AL O
2. Breakpoints HY7|0A £ Ho| AZFS S0 FIte = JASLICHL
3. Step Over X 202 Al Ct& SX|L T
4. Step Into 27X 2|MS HASIH, XY 2[M0f
Y = XL

-
nlo
=
=
o
W
g
I

A
N
0x
m
rH
2
=

(=13
=

4>
fot
T
o
H
mot
rm
ox
Ho
=cl)=|.
on
N
or
o}
Hu

5. Step Out &M AFE T 7|52 25 ZES At O3 8 7|50 S0t H
SRt

6. Restart Z23 A|ZRE CIHZ MAS CHA| AL T
Stop CIHZ MUE SX[otD 2 HY RE2 SOtALICHL X HES +2H
RVfpgaNexys O A Z2740| A& HYE[X|TU CHY U2 S=EL

=
8. Pause 2 S LA SXA|LCH 20| H&l FO|™H Continue tHF7} Pause B2

=

CONTINUE STEP-OVER STEP-INTO STEP-OUT RESTART STOP

Jd3 15. CHE =4

. Variables(ﬁ-’f— T2 o i’iE 24 gIobaI | static 4= 2faf 274 shE B0t
Lt E Lt

o Call Stack(2® 28): 2 2 M 7|5, 2F 7Is(US B A H=22|0f A=A

2
o Breakpoints(ZtHd): 2 E STHEES EAISHL o 2t
ZCHES o] MAMOA THE|E 2 9l

PAHCz Hgdetd == UG
o Peripherals (% ZX[): ZX|2f H22| OEE FH FX|O| HX|AE HEHE HAIGLICH
o Registers (2| X|2H): ZZM A 2t 2 X|AEO| EXSt= AR 242 LIE=L O
e Memory(HZ22|): HZ22e £F FA0| WES HAIELICH

o Disassembly (C|20|d=S2]): £8 7[00 Ciet OfEE2] ZEE HEAIZLICL C2F 22 &9
2ol IEO tish M= XIHS St ClH US| 23 o EElE & = UASLIT
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ol S0f, 29X 20| LED of 7| F&|7| 20| SEHES 285248 18 d2| 2AFS S EOHAIL

File Edit Selection View Go Run Terminal

P PlODebug ~ £ & 4
~ VARIABLES
v Local

switches_value: © main ( )
> Global
> Static En_Value=0xFFFF, switches_value;

( , En_value);

Y
B v warcH

e (1) {
switches_value ( );
switches_value switches_value >> 16;
( , switches_value);

eturn(@);
~ CALL STACK PAUSED ON BREAKPOINT )

main@exeeeeeess

DEBUG CONSOLE

' BREAKPOINTS
¥ DisplaySwitches.c

N _DEDIDLIEDALE

@0A1 g>PlODebug (Project) @ v > W © %> Live Share Ln13,Col 1 Spaces:4 UTF-8 CRLF C Win32 & (2

a2 16. LED O] 22 BEA|S7| Mo SCTHE AN

Z HO|M Variables M-S =EHSE1 variable switchs_value 2|
o
—_

w2 =olety 1029 = 0x405(0|ZI4=, 0000_0100_0000_0101)0|H, O|=
Ch= DHEOf siEetL|Ct

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

Imagination University Programme — RVfpga Lab 2; C Programming
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File Edit Selection View Go Run Terminal DisplaySwitc Project1 - Visual Studio Code

B> PIODebug ~ &% &1 @ PIOHom e © 0O

v VARIABLES
v Local
switch value: 1029 main (
> Global
> Static En_Value=0xFFFF, switches_value;

, En_value);
B4 v warcH
vhile (1) {
switches_value = switches_value
switches_value switches value >> 16;
( , switches_value);

return(@);
v CALL STACK PAUSED ON BREAKPOINT )

main@@x0eeeee9e src\Di...

DEBUG CONSOLE

v BREAKPOINTS
#! Display

N5 _DEDIDUIEDALC

X ®O0A1 g PIODebug (Projectl) @t v > W © %> Live Share Ln18,Col1 Spaces:4 UTF-8 CRLF C Win32

a
CIEZZEOHMOM HHE RISC-VO{EEE ZEE & =& ASLICE 218 18 2t Z0| DISAssembly —

Switch to Assembly(O{ I E2|2 MEhE S 2510 0| &Y= A LT

File Edit Selection View Go Run Terminal Help plays al Studio Code

> PIO Debug VIR :: B 61 B
VARIABLES
WATCH
CALL STACK PAUSED ON BREAKPOINT main (
+ BREAKPOINTS
itches.c En_Value=@xFFFF, switches_value;
PERIPHERALS
> REGISTERS » En_Value);

> MEMORY while (1) [i
switches_value ( );
Disassemble function switches_value switches value >> 16;

v DISASSEMBLY

Switch to assembly ( , switches_value);

return(@);

DEBUG CONSOLE

WRITE
ymbol “display" in current context. (from data-evaluate

X ®O0A1 g PIODebug (Projectl) @t v > W © % Live Share Ln18,Col 1 Spaces:4 UTF-8 CRLF C Win32 & (2

1% 18. RISC-V 0{|E2| 3E H7|

Imagination University Programme — RVfpga Lab 2; C Programming
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O[X 27 19 2t 0] RISC-V 0’4227t 27| o EAIELICE O d22l= PO H2a| F,
A ZE A ojd S| ZEE BEAEUCL EAls AN C ZEE 2 E Y516 HIE FEO)t
— O

32 HE FHOZ Ao ELLCL ot =4 Me|E ojdEe| 2 =YL L

# address # machine code # instruction

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

0x00000094: cl1l 67 lui a5, 0x10 # a5 = 0x10000 - 1 (=0xFFFF)
0x00000096: fd 17 addi ab,a5,-1

0x00000098: 23 24 £7 40 swW ab5,1032 (a4) # I/0 direction: [0x80001408]=0xFFFF)
0x0000009c: 37 17 00 80 lui a4, 0x80001 # Base address for I/0 (redundant)
0x000000a0: 83 27 07 40 1w a5,1024 (a4) # Read switches: a5 = [0x80001400]
0x000000ad: cl1l 87 srai a5,a5,0x10 # Move switch value to lower 16 bits
0x000000a6: 23 22 £7 40 sw a5,1028 (a4) # Write LEDs: [0x80001404] = a5
0x000000aa: cd bf bl 0x9c <main+12> # repeat

[> PIO Debug

 VARIABLES = 7 00 80

~ Local

» Global

> Static

2] DISASSEMBLY — C @ EE C}A| =olstL|Ct,

» =

D28 JA/C A 2A2E[H

SO0t LICH == 12 RVfpgaNexys O Al A
D30 A File(@tY) — Close Folder(EZH EH7])

3. printf U serial monitor A&

ZEIAUOIN Qo SRS ALSSHe AW TRIY XYW MBS FEHSIILE ALK A4 AT}
SOl mEME XN&sts f8% & O|C RVfpga AlZHSHZ| 7H0|=9| MM 6. F 9| (HelloWorld C-
~

Lang)Ol M ZEELICH LEHNQI C ZEOMO| printf 7|81
T UASLICE O|FHA otefB X FE Z2MM X BHEO & 7|
PSP 3 BSP(ZEM|AM X| @ I§7|X| & HE X[ D7 |X)E AtEY
5! Nexys A7 FPGA EE).

[RVfogaPathj/RVifoga/Labs/Lab2 & H 0| PrintfExample O|2t& PlatformlO Z2HMEE PHEL|CEH
ChE Z2OA:2 3T Z2HE FUIgL KA 20 ¥x). T2 0o 0|82

PrintfExample.c 2 X8 L|Ct,

FAFSH printfNexys 7|62 JNE=X=15
52 M&S3t= Western Digital 2|
OF ELIC}. (0] B SWRV EH1 Z0j

sl
==
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O T2IWL w3t PAlo| OIS ef 07| A 0|8 & ALLITH

[RVfpgaPath]/RVipga/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")
fendif
#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", 7J);
for (i=0; i < DELAY; i++) ; // delay between printf's
Jt++;

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

@ EXPLORER Q@ P or PrintfExample.c X
> OPEN EDITORS
Vv PRINTFEXAMPLE
> .pio
> Vs
> include
> lib
v src
PrintfExample.c
> test

.gitignore

P platformio.ini

uartInit();

while (1) {
printfNexys("He
for (i=0; i <
J+;

}

> OUTLINE
X ®0A1T @ v > @ ¢ % Live Share Ln1,Col1 Spaces:3 UTF-8 CRLF C Win32 & 0
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& 1. PrintfExample.c

2kl 1-8(2 & 20 HX)2 printfNexys 7|62 AHESt= O 229t include ItY = YL|CH O
20 0f Lt AHE CIX|E 2| BSP/PSP 2t21 17 O uartinit 7|2 H&3ELICE O] 2kl
RVfpgaNexys(Nexys A7 EE0|A A )t A2|H ZLH 7F S412 AFESI0] UART &2
Z7|3pst=0 2aBtL T OHX|2t 2 2 while loop B2 2t2! 20 0| A print fNexys 7|2 A&
A DL HO| BtEXNo R 7|F% Ch3 X|A(delay) Al LICHEFR! 21).

printfNexys 7|1t UART & ALESIE{H UART 2| £ & ESSIEE platfomio.ini T2
£=Xsljof &L|Ct 12l 21 1f Z0| Platformio.ini It 0| CtE &8 F=7t&HL|C}

monitor speed = 115200

RVfpgaNexys £ UART 7} 115200 baud (symbols/sec)Z S48 AO 2 O 4stE22 0] == O
21, 2421 16 Off EA|El Z41} 20| Platformio.ini O &7 &|0{0f

board build.bitstream file =...(3& 21, 2t2l 18 #=X)E Af 50| RVfpgaNexys HIE
ord ol YIX|E F=7tslof ghLC.

& platformio.in

1

= 115260

LINUX: Linux & AF&dte 89 HE ELEE AE3H7| TOof| A% LM S| 4H 6F 0 2FE 2 dialout,
tty S uucp AEO AFEAIE F71510] A|2ES FH|SHOF S LICE GSG O M O] Z2MAE +AHUCHH BE
ZA0| A seLct OEX| oM X5 A AR

O[X HIE migls HZEStAME 20 23E t2) Z2O-S /0 Lo,
T2 A0 A[RE 2(Z27 HH0| AEE 0T PlatformlO & StEHf A= HE ZLIH
HERAS SESHCHAE 22 ¥x).

Z3: D2 00| AWE|7| HO| AlZIY BLIEES BB HA - YA - SEHO S0
UART 7} A3 25| D SBI2A| TSR] LT,
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File Edit Selection View Go Run Terminal Help PrintfExample.c - PrintfExample - Visual Studio Code

> PIO Debug

~ VARIABLES
v Local

ile

]:
> Global

> Static

B v watcH

~ CALL STACK PAUSED ON BREAKPOINT

main@exeeeeees8s src\Pri...

point 1, main

>
X @0A1 g PIODebug (PrintfExample) @ v > W © [] & LiveShare Ln13,Col 1 Spacess3 UTF-8 CRLF C Win32 & 0

2! 2. Serial BL|E| A|ES

13 g zzaase angc I

13 23 0F 20| QM EXtE(Hello RVfpga users!)dt 21 & ZLIE O BH= Q& HtE HSE 5
AL

File Edit Selection View Go Run Terminal Help PrintfExample.c - PrintfExample - Visual Studio Code
> PIO Debug % & @ PIOHo 9 O

~ VARIABLES

~ Local )

. uartInit();
i: O9USES
): 8 while (1) {

> Global printfNexys("Hel

> Static for (i=@; i <

N
B v watcH

TERMINAL - 2: Task - Monitor - + @

v CALL STACK PAUSED ON USER REQUEST

main@@x0eeeeeasd src\Pri...

Hello RVfpga users! Iteration:
Hello RVfpga users! Iteration: 1
Hello RVfpga users! Iteration:
Hello RVfpga users! Iteration:

“ BREAKPOINTS Hello RVfpga users! Iteration:
> PERIPHERALS
¥ @0A1 ®1 g>PIODebug (PrintfExample) @@ v > @ 9 4 Live Share Spaces:3 UTF-8 CRLF € Win32 & Q

13 23. PlatformlO 2| & & R L|E{0|M printfNexys 7|5 &8
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N
re
>

m
-

mo g

&g 2A=stof xwﬂrﬂ EEJED% DFEAMA|Q. Nexys A7 EE2 ZEEO| 91Zstn
e S MuSL= ALO|O)| RVfpgaNexys S HEO| CHA| 2ES
SLCh a2{Lt Nexys A7 HEZ B A2 MM 29| 3 CHA oA HES Y2 PlatformlO £

ne
oo [0 o oo
o N

>

Western Digital 2| BSP 7|'S printfNexys & AFESI0 BH=E Qlaffg = JSL|CHMME 3 &xX).
Verilator 2t Whisper £ A&t A|Z20|H 2HFE0|A O|2fst T2 12 8T = USLICt

A& 1. 29X|0f LED 2| ZH0|= 72 C ZEAYMOZ ZYSLICE O gf2 ALR0| ZHE0|= AS
25 UAS B2 =2 BA5 71 2 &+ A0oF ZL . =23 O|§2 Flash

SwitchsToLEDs.c 2 X|™gtL|C}.

A& 2. LED Off 22|X|9] F== 242 BEAISI= C ZEOHUMS AL O E S0 29(X|7¢

(O|X1=2) 010101010101 O|H LED 7 1010101010101010101 £ HEA|T|1, ALQ|X|7}:
111100001100 O|™ LED 7} 000011001100111 2 HA|E|0{OF TtL|Ct =203 0|22
Displaylnverse.c 2 X|gtL|C}.

& 3. D5 LED 7t 7R W{7HX| LED € &5 2 (A7t 5718te) AT ES= c Z21WE
X S

AT 2| D Eo| BrEELICE T2 13 0| §2 ScrollLEDs.c 2 X|ggtL|Ct.

Ol ZzIMozZ Ql8| CtS 1} 2+ AttS 4013 2 Q& LT}

1. BA, StLiel LED 7t RLERMM dF2 2, 0210 AFRHM 2EZS 2 AJEGOF L

O3 kg F 70el LED 7t RLEROM dZFez, 21 AZoM QEZC 2 AT ESO0F gLt
a3 Chg M 7Hel LED 7t RLEFROM dZez T2 AZoM QEZC 2 AT ES|O0F gLt

v o~ W

=, 2= LED 7t AZ 7HX]|
i

of gr=E L.

AHE 4. AK|Q| 4 79| X|5}2| HIE (LSB)QE AIX[2] 4 7H9| x| &%l H|E(MSB) O unsigned

4HIEE FII510] HEAlEl= C Z2OHS 2EeLITh LED & Z[5H9| HIE (LSB) (71 QLER) HIE
4740 ZotE BA|GLICE T2 10| 0| F 2 4bitAdd.c £ X|-HELICL un5|gned RHEET}
LSt H(carry out O] 1 € ) LED 9| C}A RHRY H|EZF AR L|CE,

HE& 5. Euclidean €250 W2t a2 b F TA2| XL & 242 &=
alt pite T2 BHCE FHOlEl H0[0fO0F L Z2
FELls gne[Fo et R 74X F7F &It &L

https://www.khanacademy.org/computing/computer-science/cryptography/modarithmetic/a/the-

eucIidean—aIgorithm

EESt “Euclidean algorithm”(F 225 €12[F)

mjo

2HErS| HME S YL,
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HE 6. L2 LIX|(Fibonacc)) =B Mg 12 71| =AtE ALt O AWE 20| 12 2| 7ot
HENS, B E) v O H"WP Z2O™S Pt oELX] £9f 2% =M= ChHg1h 20]
gelgHct:

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

=, 22 (Elements) i Off sHEstE TIELHX] £ S A2|=0|M O F D|ELEA| =0 SHYLICH
HE12i=0~80 Ciet TELHX| =& EO{FLICE
HE1. DR &€
0 1 2 3 4 5 6 7 8
\ 0 1 1 2 3 5 8 13 21

HIE{9| dimension, N 2 Z2 1A &2 HO|L|0{0F TtL|Ct Z2 13 O|F2 Fibonacci.c
L|Ct,

HE 7. 22 HEE, B E)7F FOHX|E, A= CHE HE BE dE0tH, = 0 20 2 K0l A9

= ( 1
A0S EoSHL|CH ot C Z2OM2 2| @A =5 NI Z2 3| 20f 1 4+ QlAfsHof
StL|CE 0| & &0, N=12 2} A4 =1[0,1,2,7,-8,4,512,11,-2,6,3]0|H B+= B =[2,4,12,6]0] EL|C} BOfl=

=
H 7HX] 47t lebz 2% F2 A| LS ARO[ Q14| =|0{of SfLLCf.

Number of elements in B = 4.
printfNexys 7|2 A&t O| A2 AT L|CH =23 0|52 EvenPositiveNumbers.c £
XESLICH A0 12 702l 247t S I Z2OME HAE SHUAR.

A% 8. 5 ol AR HE(S, BT FOIXIT, A9} B CHS T} 20| HOlE|E & T2 W
CE MHsich

C(i) = |A[i] + B[N-i-11}], i = 0,..,N-1.

MEL2 HEHE AAtste T2OWE C 2 YN T2 M0 12 24 HiE 2 AFE2TtL(CH
T2 0|28 AddVectors.c £ X|™gtL|C}.

HE 9. HE YE(Bubble sort) 22|52 COA FIELICE O] ¥12|E2 Chg 2AE Sl
HEOl 74 Q48 QLEAELR JYEYULCH

2 E M7HX| HHE BtEX o2 E2HA (Traverse)2tLICt.
T4 8240 4Z watstLLCt
22|50 X & L L}

nNo=
ST
A\
S
s
ro

ox
40

ro
rx

w
[Tl
rn
e
I
-
0x
fo
B>
3
o
H>
>
flm
Hu
ox
e
n
re

1294 H{YS ARSI Z2 12 S HAESHL|CH T2 10| 0|22 BubbleSort.c 2 X| &Lt
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0. 2= S AMESHO FOT 571 ot At n 2| 2 QS (factorial) Al4tohs Z2OS
Ct = n2l o2 gtof chol Bl AEOF StX| T X|F HE2 n=70f Ll

A= ef0f BHLICHL T2 20| 29l(n) 342 AHBHOF FLITH pS T LN FHO=
ol El #40|0{0F FLICH Z2 10| 0|28 Factor.c 2 X FLICH
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