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1. &

FINEAGGTRNNS - C ~ JavafliPythonZE S FEE SREAie SR A EGTHVRCR - BEEMEES
HHEHAREHERES - MI—HAERAVIES - AR TR RS S R MR Bk 2R Eg AR
A5 > DACREERT EAVIRF 7 B R et R - AN B e s an ) 5 I PlatformI O 17— & ] 1£
RVfpga %t E#ITHYRISC-VIHGRES T2 » I E LA EMARISC-VILGRES > ARER
ﬁDTEJERprgaNeXystEﬁ%ﬂiﬂﬁfﬂéEﬁzﬁf (FFRCE - Al PAE I VerilatorsiWhisper &
BHE0) o A% MR LY > BERESE HCHIRISC-VHEESEA -

2. RISC-V4H&

RISC-ViH &rah = Bl e R B F St ABSH I RE < « fldladd ~ subfilnul S FIHIRISC-V
5<% (rRIAREWEERTETINS » BOARNERAER) -

RISC-Vi5 S AR AE A (U © 5150 (Bl - IR AL) $55 - SR EIURIER 5 /B
B o F1 I T FIRISC-VES S « $52f5 FI M ELTT A BT 7SS ae R e > BB
REREE (M A8 - RISCVE & 32(H32R T E7 5 - 52511 T 15 32(BRISC-VEHF 51
O - SR T DU FI SR RE (Bl4zero » sO ~ £558) BRMFFELR4RSE (HIIx0 - x8 ~
x30) AHSE o MR HIT B O 7 SR BLop (R B0 T B 5 I S5 U P A A R
S Bl > GRS s0-s1 1 FEVIE NS i » THRGIF I 25 0-t 6 F BRI 3 » zero
WS (x0) THAREEE0 » RARR B BRI - H oSt a R R - %2
P (BAEAEE » AR zerolifr % - BRI IS -

%% H FHHYRISC-VEH 558 ﬁ*%iﬁﬁ%ﬁﬁ”‘*

RISC-ViHl &8

add s0, sl, s2 ﬂﬂxf sO = sl + s2
sub s0, sl1, s2 /@é/g sO = s1 - s2
addi t3, tl1, -10 pIIRVAE kg t3 = tl - 10
mul t0, t2, t3 32T’ E t0 = t2 * t3
div s9, t5, t6 GRS t9 = t5 / t6
rem s4, sl, s2 j{ﬁjﬁ;%z s4 = sl % s2
and t0, t1, t2 F#0i7 TCAND t0 = tl & t2
or t0, tl, t5 ¥ tOR t0 = tl | t5
i xor s3, s4, sb5 Tﬁﬁ[ﬁjXOR s3 = s4 ~ s5
#a | andi tl1, t2, OxFFB | #{i77AND (T7E[E)) tl = t2 & OxFFFFFFFB
ori t0, tl1, 0x2C A1 tOR (IZEEY) t0 = tl | 0x2C
xori s3, s4, O0xABC ﬁfﬂﬁXOR (j@ﬂ%ﬁz) s3 = s4 ~ OxXFFFFFABC
sll t0, tl1, t2 /O t0 = tl << t2
srl t0, tl, t5 RS t0 = t1 >> t5
sra s3, s4, sb5 ;‘g’;fﬁgfg s3 = s4 >>> sb
slli t1, t2, 30 B/ (TLHIED tl = t2 << 30
srli t0, tl1, 5 e AR (TLEIED) t0 = t1 >> 5
srai s3, s4, 31 ;‘g’jﬂjjﬁfg (ﬁgﬂ%@ s3 = s4 >>> 31

Imagination K£2:1#] — RVfpga B i3 : RISC-VAL &35S
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®

1w s7, 0x2C(tl) ﬁj\i s7 = memory[tl+0x2C]
B 1h s5, 0x5A(s3) ﬁj\:ﬁ? s5 = SignExt (memory[s3+0x5A]15:0)
I [ 1b s1, -3(t4) # AL Tal sl = SignExt (memory[t4-3]7:0)
% sw t2, 0x7C(tl) ﬁ%ﬁ? memory [t1+0x7C] = t2
M [ sh t3, 22(s3) R memory [s3+22]15:0 = t315:0
sb t4, 5(s4) {gﬁﬁﬁzﬁﬁﬂ memory[s4+5]7.0 = t4d7.0
beqg sl, s2, L1 AR ZE RN 7y <7 Bk if (sl==s2), PC = L1
1 bne t3, t4, Loop ﬁg?ﬁ;ﬁﬁﬁ?ﬁﬂﬁi@@@ if (sl!=s2), PC = Loop
& [blt t4, t5, L3 AN R A <7 Bk if (t4 < t5), PC = L3
bge s8, s9, Done ﬁ[jj()j@@@%ﬁﬁﬁ”ﬁiﬁj@% if (s8>=s9), PC = Done
11 sl1, OxABCDEF12 ﬁaﬂ%@}\ sl = OxABCDEF12
la si, & A s1 - EEBANE R
nop R IE SERR(E
4 | mv s3, s7 %8 s3 = s7
ﬁ not t1, t2 JE (GRR2) Tl = ~t2
#8 | neg sl, s3 j{ﬁ sl = -s3
] Label Bk PC = fHER
Jal L7 Bk s 4E PC = L7:ra = PC + 4
ir s BRI 7% PC = sl

Fr 7 EIRAYRISC-VIF4 - RISC-VEEEEEE S (WRVEHMHTR) &S S IIFEIER
RISC-Vi5% » HIEAGETEIAEHE (A - fEHHE S 2 EH — % [H R IEHIRISC-VIE S EFE

iy - flan - BEAfES (mv s,

IEHIRISC-VIESE/EHY - addi s1, s2, 0-

s2) EHEHEs2HNEAARHITAsL - ZIESZHEMLUTE

Z2. RISC-VE 2%
X8 HFeadmit &
zero x0 HEEO
ra x1 R [EHirhk
sp | x2 HeBIEAT
gp x3 EIRFEE
tp x4 HITEEIEIE
t0-2 | x5-7 Bl
s0/fp | x8 s IR
s1__ [x9 %
a0-1 | x10-11 el 8 B [EHE
az2-7 x12-17 PS8
s2-11 | x18-27 G ipets
t3-6 x28-31 BE R sy

LLAjBERHER o < Rl G eE 5
A Gl S e e R
ML E - fEE e ERIAY

BRI S - Biis SR
RS - JELeds & BT A4
SRR -

Bt B RS fa e TAYET S > 1T
Gt S R B A& R

F3F T RISC-VIY £ 2 &5 SRS

5% ( (RISC-V:EZ - i f#EAtlas) » [FZ - Patterson & Waterman » © 2017 ) -
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#23. RISC-VEEES

=g A

-text BEIEH fEF R text sy (BESEREE) -

.data BEAE Pt datallsr (2IBEH) -

-bss BEIE H fEF EbssTly (2EEEWIH(ERA0) -

.section .foo 1&4EIE H EFAES Ry . oo 4y -

.align n DM B R T —& R o Fl40 > calign 2@ DIFIEFY
N —{EfE -

.balign n PAnfir eaH 8 SRR N —&kL o fldl » .balign 47 LLFiE T
N —{EfE -

.globl sym B s ym R RIBE Y T DI EMERSE

.string “str”

R st ERCEAE TR LA null &55E -

.word wl,:-,wn

R {32 T BUE R AR T T -

.byte bl,:-,bn

(B8 AL T BUE A AL B Ae Tl P -

.space

PREFECIERSZE R LI LA VG ENEE - ZiECEERINES
R CELE T EBA SRR M ARED) - HIREYZE
RIS DM T B AR - g > $55RES: . space 4
G RE T EAR R BT (BI—E5) -

.equ name,constant

TEFAFHR AL R L EE - B4 0 cequ N, I2EERFTIEN > H

ER12 -

.end

HEBESEASERE . endff SRR LTIF -
YR SCTER 220

g

LUR & (

BSR4 - £5) BR T UALIRISC-VAL & B = 4Rts— L RIS g 45 -
& 3545% (beq -~ bne ~ bltfilbge) FHMRAHBPHEEIFERSE - MPETES (3)

E=oN
PR
Lo frre

PRI HPHE SR E AR - BATRERAECSE S T LA/ /For > FERISC-VHERES T LA+ -

AR AR EEEITh CHRHifelsefRAlHIE1E -

A RFR4) - CREUENIRISC-VIH G

i = e s G iR B R HY L © CRESES IR/ MR (<) FAEAVEN - BRI ErE S50
R E NN EER (>=) FAERVHENR -

#4. RISC-V4HEEES

S REG1 ¢ iflelseffait=

// C Code
int a, b, c;

# RISC-V4HAES
# sO0 = a, sl =Db, s2 =c
bge s0, sl1, L1 # 1if (a >= b) goto L1
addi s2, zero, 5 # c =5
3 L2 # jump over else block
Ll: add s2, s0, sl # ¢c=a+ Db
L2:

Hi4<2.0 — 2022424 F
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FESE EEEfIh CARIREIHEVINVERE - 5BF2EIRS) - RISC-VAL & S A2 U MR & 7
gs (t0-t3) ZRGHFHERHE » FIANH B 00FIE RIS A A YL - AT = {85 < PRI Fe5 i
{T9#a kR - RISC-VAl &Rt S E (Efbge (MIRFBERRIS) f55tedEi >= 1006y
B0 EFERBECIEANSIR - Rm I Z IR - AlSEpkforilis - ARARMEITIISZ > ALY
100 > BT HEREES - 55ER > RI[LERMA (Efs11i t2, s0, 215%) EHHEE]
EAfrAET - N AR (32 gD &b ARG THAYEAFZER] - fERISC-V -
FEME AT (BMEETHE A B CAh) - RS &5 ekl (Blchar
data[1001;) » HEFEFITTERK A SR —EM T4 - 3 B T DL E R SRR A Ak TP
FRPES IR G [tk - Blarray (1] - SEAUHESITERE > GREEFA0 - ARRKEEF A (4350
#lw > addiflswif<)  [HFIERG[L (Bls0) RN - FeUbknl FiforEEryBAE (£ L5

%) -

5. RISC-VA SFESIEFTRHES12 « R EREs]

// C Code # RISC-V4HERES
int i; # sO0 = i, tl = base address of data (assumed
int data[100]; # to be at 0x300)

addi s0, zero, O #1 =0

addi t0, zero, 100 # tO = 100

1i tl, 0x300 # base address of array
for (i=0; 1i<100; i++) L5: bge s0, t0, L7 # if (1i>=100) exit loop

slli t2, s0, 2 # t2 = i*4

add t2, tl, t2 # address of datal[i]

1w t3, 0(t2) # t3 = arrayl[i]

addi t3, t3, -10 # t3 = array[i]-10

array[i] = array[i]-10; sw  t3, 0(t2) # array[i] = array[i]-10
addi s0, sO0, 1 # i++
3 L5 # loop
L7:

ARIRISC-VIH GBSV Za & > 552 A (RISC-VISSHETFM)  CNEkfiziL -
https://github.com/riscv/riscv-isa-manual/releases/download/Ratified-IMAFDQC/riscv-spec-
20191213.pdf ) 5 (&7 351 IS 2425 ) ({E3 © Harris & Harris » Elsevier » © 2021 »
HRREFRE] : 2021EE =) 8¢ (RISC-V:EZE - w4 f#Atlas) ({EF3# - Patterson & Waterman >
©2017) -

3. FRVfpgadmRRISC-VIHSEEER

WA LIEF R H CHIRISC-VEHGEESER - EETHBEEN 2R BN B
EPlatformlOE 2 » A& 7ERVfpgaNexys 7 W IT4HGRES 2 (SFECE » thaT DAfEA
Verilator=Whisperf& iz LbF2 =) -

1. Z77RVfpga®EZE

2. 4RERISC-VHGFESTES

3. BRVfpgaNexys [N#;Z|Nexys A7 FPGABH M

4. meZ - TEAIRITHEESER

Imagination K£2:1#] — RVfpga B i3 : RISC-VAL &35S
Hi4<2.0 — 2022424 F
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135, B17RVipga®E
FZRVIipga B EG2tH VBV THRE - B A(ERR > T OB EMAARIIRE - 37— 1 Start, (BH
48 230 > # A TVSCode | » #X7&$%— FVisual Studio Code ) EHEIVSCode (54:RiE1) -

All Apps Documents Web More ¥ &

Best match

ﬂ Visual Studio Code
App

Search work and web

Visual Studio Code
/O VscC - See work and web results > App

[y Open

0 New Window

Recent Workspaces
™ Projectl

= Blinky

Recent

< platformio-ide-2.0.0-beta.6

| £ vsd |
1. FiEtVSCode

WIHELH)VScodeliiPlatformlOi2 5 HBIFARL » 5514 — N /= [IThRER TIAE E 1 HyPlatformlO i
o &Y —T "PIOHome; (PIOEH) — "Open, (FERD (3E2EE2) -

File Edit Selection View Go Run Terminal Help PIO Home - Visual Studio Code

PLATFORMIC ) Welcome @ PIO Home X
~ PIO Home o
(
Open “ )
PIO Account @
Inspect Welcome to

Projects & Configuration H

Libraries

Boards @
Platforms Projects
Devices

v Debug /@

Start Debugging Inspect
Toggle Debug Console

v Updates
Library Updates
Platform Updates
Update All

- Miscellaneous

PlatformlO Core CLI
Clone Git Project

. 2% Ivan Kravets
New Terminal Ph.D., Founder & CEC 3t Matfonnlo = maks &
Upgrade PlatformlO Core Platforms 2 w
- p . "Please stop designing new IDEs. Just stop. |
\ % Eclipse from 2+ major versions ago installed.", -

IE’] I nt errup t #Embedded community with 300+ upvotes and
Devices September 29 ¥ PlatformlO September 25 ¥ PlatformlO September 23 W Ivan Kravets

f

&l 2. BiEgPlatformIOY & T HZE

Imagination KZ45 1 — RVfpga B3 : RISC-VAH&:E =
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BifE - f£ TPIO Home ; (PIOEH) BdfiE » #—T "New Project; CHrHZ) (3§
SRE2) -

WEBFT - a4y " Project! ; » 1F "Board ; (FHZE) #4778 " RVipga: Digilent
Nexys A7 ; (i ARVfpga » BIT] HHIREZEEE ) - (REFMEZRAYTHR SEXHWD-framework (Western
DigitalfEZ » Hff&Freedom-E SDK gecfligdb ) - B %% T Use default location | ({5
THRALE ) > MERAEAIEI DA T RS ¢

[RVfpgaPath] /RVfpga/Labs/Lab3

File Edit Selection View Go Run Terminal Help PIO Home - Visual Studio Code

Welcome @ PIO Home X

Project Wizard

Name:

Board: | RVfpga: Digilent N

Framework: | WD-Firmware

Location: [l Use default locz

3. A BRI RN K&K
AMREHEE BRIy [ Finish, (52p)  (E2RE4) -

PLATFORMIO: QUICK ACCESS ) Welcome @ PIO Home @ PIO Home X

—

v PIO Home
Open Devices
PIO Account B
Inspect
Projects & Configuration
Libraries
Boards
Platforms

Devices

v Debug

Start Debugging
Toggle Debug Console
v Updates

Cancel Finish

Library Updates
Platform Updates

®oA0 @

[E4. SRk F R

Imagination K£2:1#] — RVfpga B i3 : RISC-VAL &35S
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/M T Explorer ; (F5ZE44% ) Ei8AYPROJECTI T (HIEEFEZEERE )  #% W [Nplatformio.ini
BAIRGZAEZE (GA2RES) - i%fEZE BPlatformIO##A EAE

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

l-_L'H EXPLORER D platformio.ini ® @ PIO Home
1

> OPEN EDITORS 1 UNSAVED QP platformio.ini
\ PROJECT1

> .pio

> .vscode

> include

> lib

> src

> test

.gitianore

@ platformio.ini
[env:swervolf nexys]

Form = chipsalliance
= swervolf_nexys
rk = wd-riscv-sdk

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

[E5. PlatformlO#J#a{EFE : platformio.ini

B LU T 2 G T8 b F platformio.inif - IE6FT/R -

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

T2 (45 PlatformlO =] DUTE R B 228, A FIFPGA ERIALTERiE » RIRRICEEE
BRIt RRUE - (MRERTHRERT > TTLEH " AFIfEE , HERHY
RVfpgaNexysfir T ERfi » B& Ly @ [RVIfpgaPath]/RVfpga/src/rvfpganexys.bit - ) 1% Ctrl-sfE{F
platformio.inifg -

File Edit Selection View Go Run Terminal Help
@ EXPLORER T platformi x g PIO Home
~ OPEN EDITORS

= [RvfpgaPath]/Rvfpga/Labs/Labl/Projectl/Projectl.runs/impl_1/rvfpganexys.bit

[E6. RVfpgaNexysfir jTERAEE (rvfpganexys.bit) FYFTHSAIE

FHeofE o T APYERS ) ayEEId Y T S SE L platformio.inifs o 4 5B FH(F(a] SE SR AEY M
SHYThEE (fFlaVerilatortE 25 AUERTE ~ FRAIHEHIGMIECE ~ Whisper{Hgs TEZE) > HIFT DL
(e i _I- e &5 sh (g platformio. ini -

F28. RRRISC-VHHEFHESER

Imagination KZ45 1 — RVfpga B3 : RISC-VAH&:E =
Hi4<2.0 — 2022424 F
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BE - REGEHRISC-VAGHESERN - #%—T "File, (1#Z) — "New File ; (FrEfEE
(FE2HET) -

File Edit Selection View Go Run Terminal Hg

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

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

Open Workspace...

7. FEHEPHETEE

IBRR— 22 A5 - fEsx e i A (BHER/AE L) LUTRISC-VHHGRE SR (F2H
[&8) o trEliEaELL MR TEIERZAZ L

[RVfpgaPath] /RVfpga/Labs/Lab3/ReadSwitches.S

// memory-mapped I/O addresses

# GPIO_SWs = 0x80001400
# GPIO LEDs = 0x80001404
# GPIO INOUT = 0x80001408
.globl main
main:
main:
11 t0, 0x80001400 # base address of GPIO memory-mapped registers
1i tl1l, OXFFFF # set direction of GPIOs
# upper half = switches (inputs) (=0)
# lower half = outputs (LEDs) (=1)
sw tl, 8(t0) # GPIO INOUT = OXFFFF

repeat:
1w tl, 0(t0) # read switches: tl = GPIO_ SWs
srli tl1, tl1, 16 # shift val to the right by 16 bits
sSw tl, 4(t0) # write value to LEDs: GPIO LEDs = tl
] repeat # repeat loop

Imagination K E2:1+#] — RVfpga® 33 : RISC-VAl &8 S
JfiA2.0 — 20224F4
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LL"ﬂ RER @ PIO Home & platformio.in = /{ memory-mapped I/O addresses Untitled-1 @
1

File Edit Selection View Go Run Terminal Help

» OPEN EDITORS |1 UNSAVED

PROJECT1
I0

# GPIO _INOUT =

.globl main

II'I ain:

main:
1i te,

, 8(te) ¢ GPIO INOUT

tl, 8(te)
rli t1, t1, 16

tl
repeat

[El8. i ARISC-VH SRS
He SRR AE S L M ER ST

.globl main
main:

HEESEIIEEHE S - gLob LG EFTA HAEHE T BUREE - HitiE =5
(~/.platform/o/packages/frameWork-wd-riscv-sdk/board/nexys a7_eh1/startup.S) FiLE %

GRS (main) - {Heh TERHERI 6 TIFRHEZ ba s5E — (R B -

FERISC-Vil &t St T2 T VR IEE - (HEXEMRISC-VAL GBS RMEHY © It
B gEoEEAIO (GPIO) Myl AR TR » A% B U FHRRAAV E R4 (E 5 ALED -

R Ui A 18 1% o $#Ctrl-sEFiE 2 - B Hdn % BsReadSwitches.S > ififs# {7 E|Project1 H #%
THysreE b (52EE9)

Imagination K£2:1#] — RVfpga B i3 : RISC-VAL &35S
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’aSave As X
& v 1 < Programs * Lab3 ¥ Projectl ¥ src v O £ Search src
Organize - New folder [=—I (2]
4 Downloads A Name Date modified Type
D Music
. No items match your search.
= Pictures
E Videos
£30S (C) v < >
File name: | ReadSwitches.S v
Save as type: Plain Text (*.txt) 4

A Hide Folders Cancel
E9. BtEE L EReadSwitches.S

B30, ¥fRVfpgaNexys T &;Z[Nexys A7 FPGABF &Y
WAL - T KFRVIpgaNexys N E[Nexys A7 FPGAR R [ - fRIEGSGHIE 2 AYIE R~
#RVfpgaNexys - f 5 {HRE 5, » T SGRFE AR R TE -

T§~TE{E\UIJJ§E%%IJJ§E@EPE@PIatformlOTT » JE€Fd " Project Tasks ; (HZE(EH) —
£37i) 0 RVipgaNexys & E|Nexys A7FHEHT -

AT DA I Platforml O It 29 kR VipgaNexys » J772 4% — T Platforml O 5 i Hi hAE

ey T PlatformlO: New Terminal ; ( PlatformlO : #riEaXimid ) 50 (E) s BRIBUE DI
Wt A (BE%ED) F|Platforml Ot -

pio run -t program fpga

FAL. - TEHRNBTRISC-VEHAESEN

HAERVIpgaNexys AL S8 E#IT > 3 FRFF EGmaE iz - 2 MEkEIRVipgaNexys
PGB TIFR$ETE - WIRVSCode i RBHRL - FHRFHBHRL - b —{HHF 2 Project1 % & H #i5d
B AR Z B FEAREBFERL - SR TR PlatformIOE ke - A& —T "File , (1§
%) — " Open Folder ; (BHRCERII) WEEEE (BN 1£4AE Bl &l 7 EIne

Project1 -

f— T EMIIREREETHY "Run,  (BfT) #%3 - M&3%— T © Start Debugging ; (5
walEE) 7 (GF2EE10) -

Imagination £+ # — RVipga 8533 : RISC-V4H &3S
}fi4:2.0 — 20224£4 A
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File Edit Selection View Go Run Terminal Help

o 3]

P PIODebug | ~ 43¢ g @ PIO Home ¥ platforn N ReadSwitches.S X

~ VARIABLES

main

main:

repeat:
tl, 0(te)
t1, t1, 16
t1, 4(te)
repeat

[E10. fERVfpgaNexys_F#f 72

12 TE 2 IE7ENexys ATHYFPGARE &k 3 THIYRVIpgaNexys o [HHF B[ 0] B A 70
R (GE2RIE1) -

File Edit Selection View Go Run Terminal Help

> PIODebug ~ & £ @ PIOHome & platformio ReadSwitches.5 x
~ VARIABLES Src
~ Local
» Global

> Static
main

main:

repeat:
t1l, 8(te)
t1, t1, 16
t1, 4(te)
repeat

B11. fERVfpgaNexys_F#ifFHyi2=

fR¥Z " RVfpga AFfErg , MIEER2TAVIE R - (EAHEEE TAYIRIEE T RS TR E EAE
2o BN > ATDAEREATITEOE —(E TP ETRs (AFE— M ERD > AkietiEFdastl - AR
FBAHVECHEAF R s - #% T "Stop, (f£1k) %8 (=Shift - FS) {2 {HeE TIFMEE R

> < ¥ T O |0 . o S
» (HFE TR PR L - (BRI ERVfpgaNexys E#{T -

Imagination KZ45 1 — RVfpga B3 : RISC-VAH&:E =
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AR R EE T2 RS - RCESE M BRISC-VE &S - BIZHCHIRISC-VES
fH = s R TR, - RSOt TR S -

4. &E

AR WHRHENexys A7 FH S B IS ORI EPEG 4E R B AR AR > AIE DT R AR S
B R ERVIpgaNexys B e ik A 2B 2et - - (32 - 5 EHIEINexys ATHHEER > AIEE
F i FPlatformlOjkfRVfpgaNexys B &y A FIFHZEH L -

BEECE > 1] DU A VerilatorskWhisperféfgiz b2 = -

&E1. GH—ERISC-VEHEESE - (LFaRIAVEAELED LI - S EMELUe S8 HYZREE 1E
TTAREBARE - 5 AR ] DU 22 S (E AP - FiRE5(an 4 FyFlashSwitchesToLEDs.S -

HE2. 4E—(ERISC-VAH&ESTER » 1ELED bR RBHRIE T EIEAE » FI40 - WS EARERY
{8 (—#Efir) £ : 0101010101010101 » AILEDJEZH ~ : 1010101010101010 ; {1 FHEAHIE
£+ 1111000011110000 > HILEDfEZH < : 0000111100001111 ; fRLEHME - BFFE X an 4 By
Displaylnverse.S -

&HE3. = —(ERISC-VEl S e AEHE IR EEHILEDEVE & - EFIFTALEDH
BiE Ryl o RIEEEHT TR - RfEz(dr# fyScrollLEDs.S -

AU AR DU RCR

1. B A ERSZILEDIEA RS -

FER/MHILED. - FEAWERSEAILEDIELRGTED) - & A FZEfEE) -
FERMRIWELED - fEH —(ERZAILEDICERGTES) » & AR fES) -
P MR IEA T EE I LEDREE) -

{RISEHE - EFIFTALEDITEE -

PR NEE I TREAA -

S e

SE4. S —HRISC-VAHEEEE - BURBHERRIAE (AL TTAIFE RARY 418 = 58 i
TCHNIFTE AL T AT IEESHE - FELEDEVAEREAR (RhE) it BEREER - /iR
a4 fp4bitAdd.S - FE A AMFIEE SR (BIEAL A1) I - LEDRYES AL TThE T -

HE5. i —(ERISC-VAHEEESIER > MRIBE HISE R A K afIbRa (E#Y 57 A 2NV -
af1bmi ([ (EAAE A T EZ BT RE E RV - 2 =(an %4 FGCD.S - ARHE HIGEE AR
HHE 0 55355 ¢ https://www.khanacademy.org/computing/computer-
science/cryptography/modarithmetic/a/the-euclidean-algorithm - t7 0] DL EH #2 i googlefd =
"ERRSEMEEEDL ) -

Imagination K£2:1#] — RVfpga B i3 : RISC-VAL &35S
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 13



@ Imagination

university programme
&E6. = —HRISC-VAEESE  sTREENGFES I PaIAT12(8% - WREERFEFER
FER120AIRAE (RIS Vib o E(EERELR GBS IERD T -

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

HEZ > BT ER 2R SR B TP AL Z F W (225 A28 2 A » 26U 11730
FIBIFHIZER A ELE, -

2%6. ERHHLET

i 0 1 2 3 4 5 6 7 8

"4 0 1 1 2 3 5 8 13 21

A EHVHEBNAERZ A TR E B R F B - FEa# fyFibonacci.S -

7. A ENgE (RIS A FEAS —EREB - HrEBRE AT KR0IIHE
BT o il RN =120 A =10,1,2,7,-8,4,5,12,11,-2,6,3] » HIBX : B = [2,4,12,6] - 2
44 EEvenPositiveNumbers.S -

GE8. ARIENGERE (HIEY]) ARIB - SFELS—HREC > EEAT ¢

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

HRISC-VAH GBS n 5 —EETEH m E2VES « R EHEE 12T EAMEY] - 2=
4 EsAddVectors.S -

&E9. HIRISC-VAH &5 BIFWEHFEEL » SEEUAEELL N T 2UaT &
(BEZIAa

1. EHEBEFEREEEM

2. WERFIEMHHATTIEY (1) > v(i+l) - AIEHRENTE -

3. EEHHATTIFRINEF S IR - EEUAE L -

{E A 21 2(E T RS TGRS © RifEz(an#1 fsBubbleSort.S -

HKE10. HRISC-VAHEEES SR —(EER - #EERIRATELE EIEEENTIIEIR - SEZATERE
FAZENMENEFER - EELIEIIE BN = THRIIGER - nfEBEN ARG EERIYEE - B2
a4 EFactorial.S -

Imagination K£2:1#] — RVfpga B i3 : RISC-VAL &35S
Hi4<2.0 — 2022424 F
© Copyright Imagination Technologies 14



