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RVfpga Labs = RISC-V SIEQO X AZEQI0{0f Cigt HF O|SHE M ISELICt RVfpga Labs &
AIZtSEZ| Mof O]2| Imagination University Program(https://university.imgtec.com/)0l Al X &3t=
RVfpga A|ZSH?| Z7HO|EE O|8f{5to{of fL|tt. O & =0i, Ot% EX|5IX| @2 FF Xilinx 2
Vivado, Platform 10 & 3lilg 7I0|=2| X|&E et AX|SHYA[L. ESH Imagination 2| University
Program O] CH22E3H RVfpga ZELIE ARHO SAMEX| 25U A|R. Rvfpga EEE
[RVfpgaPath 2 HiX|St= ClHEZ|Ql H 28 EXTLICL RVfpga/src EH0=

RVfpga A|AEIO| CHSH Verilog 3 SystemVerilog 22274 Z&HE[0f 2, RISC-V SoC =

labs Ol A AbE3tD =g O Y LICt RVfpga/Labs ZLC{0= Labs 1 0lA 10 7HX| AtEE
2|aATF ZEE|0f JASLICE of2f &2l Labs 7t MIE UL LIHX| A&Ql 11~20 2

2021 A0 AFEE = UAFUCH O] I7|X|0= Cfg &&50| MSELTH

Lab 0: Overview of RVfpga Labs

Lab 1: Creating a Vivado

Lab 2: C Programming

Lab 3: RISC-V Assembly Language

Lab 4: Function Calls

Lab 5: Image Processing: C & Assembly
Lab 6: Introduction to I/O

Lab 7: 7-Segment Displays

Lab 8: Timers

Lab 9: Interrupt-driven I/O

Lab 10: Serial Buses

labs O M= SweRVolfX SoC A4 AEE 20l5t1 FPGA(Lab 1)0 H&3H= ¥, RvipgaNexys,
RVfpgaSim and Whisper (Labs 2-5)0Af T2 HASIH FH XS +=F5t= Y (Labs 6-
10)8 20f ZL|Ct 0|2{¢t labs & ALR3HE ZEHo 5

A|IZSE7| 710|E9| B 18 HISHMAIL.

Nexys A7 FPGA EE(XE£ Nexys 4 DDR EE)0| AMAS = Q= ZR0 T Whisper (Western

Digital's Instruction Set Simulator) % Verilator (22 42 HDL A|E2{0|E)E AtE3H0] 0|2{st

labs & 212 = UAFLICH

RVfpga/Labs/EH 2| 142 Cigah Z5LLCE

e Lablnstructions: Z} lab 2| X|A|AMR, A& oA =3
o Figures: ZI A& X|HO| AEE =X
e Lab1, Lab2,...: labs & 2t25l= SO ArEY Z|aA
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e RVfpgalabsSolutions: Z} labs O Ciot €282 HEELICH ZAs SESHA
RVfpga & HHZ3S}7| Tof| o] EC{E H|As|jof LICt.
o Programs_Solutions: lab & & AZEQO &M
o Rprga Solution: =8 &l RVfpga A|AE AA FAE(Verilog X System Verilog)=
SOlXl(Labs 6-10)2] X0 et HFE|U[SLICEL 24 FEE
[RprgaPath]/Rprga/Labs/RprgaLabsSoIutlons/Rprga_Squtions/src Z040
Ao, 0f7|N HEAEE(rvfpganexys.bit)= HSELICE 2A
RVfpgaModifications.docx & A& O A labs 6-10 Ol Al RVfpga A|AEIO MEE
8 Atgof| oisto dFerLct

2021 HUTX] 10 7He| MZR Labs (Labs 11-20)2 Z&$ RVfpga HT 2.0 0| EAE
o ULICt olg{et F£7t &2 O0|AZ OFF|HN 8 HZ2Z| AB0 582 sLICh o=
ol2fgt d& A FH SFYLCL

—

Lab 11. SweRV EH1 Configuration and Organization. Performance Monitoring.

Lab 12. Arithmetic/Logical Instructions: the add instruction.

Lab 13. Memory Instructions: the lw and sw instructions.

Lab 14. Structural Hazards.

Lab 15. Data Hazards.

Lab 16. Control Hazards. Branch Instructions: the beq Instruction. The Branch Predictor.
Lab 17. Superscalar Execution.

Lab 18. Adding New Features (Instructions, Hardware Counters) to the Core.

Lab 19. Instruction Cache.

Lab 20. ICCM and DCCM (Instruction and Data Closely-Coupled Memories).

RVfpga Labs 1-20 2 SRS @[3 2-4 87| apPdof &MgtgtL|Ct 11-20 H&2 MAL =F9
SHESOAE 712 5= USLICE O] Rvfpga 82 2tESH7| O SdE
OF7|EIN, Z2MAM E4, &/F8 Al2" 8 ¢/ofd2e Z2aefYol 7|2
StL|Ct O|2{3t X2 CHZ MoA HHO| & L|CH Digital Design & Computer Architecture: RISC-
V Edition, Harris & Harris, © Elsevier Sept 2021.
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