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An easy-to-use Linux-compatible RISC-V personal computer on an FPGA starter board

2021-04-23 11:15-11:45 RISC-V Day Tokyo 2021 Spring

Kise Kenji
School of Computing, Tokyo Institute of Technology
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We introduce RV-PC, an easy-to-use Linux-compatible RISC-V

personal computer.

The many modules are written in Verilog HDL, and a designed
pipeline processor is used there. It supports a wide range of I/0O
such as Ethernet, SD card, VGA display, mouse, and keyboard. It
can run various software, including GUI applications.
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® Digilent Nexys A7 FPGA Trainer Board

Powered from USB (5V)

Tokyo Tech

FPGA: Xilinx Artix-7 XC7A100T-1CSG324C -> RISC-V processor, SoC

128MB DDR2 memory -> main memory

12-bit VGA output -> display

10/100 Mbps Ethernet -> network

USB-UART Bridge -> mouse

microSD card connector -> 16GB storage
Pmod connectors -> PS2 keyboard

Pmod PS2: Keyboard / Mouse
Connector

$8.99

(No reviews yet) Write a Review

Nexys A7: FPGA Trainer Board
Recommended for ECE Curriculum
$265.00

R Y KXW (7reviews) Write a Review

SKU: 410-292

Nexys A7 Options: Required

Nexys A7-50T1
® Nexys A7-1007

Quantity




RV-PC: RISC-V/\—Y)Ld>E1—% $500

® Stand-alone RISC-V computer
B Digilent Nexys A7 FPGA Board
Pmod ps2 keyboard / PS2 keyboard
USB wireless mouse
Mobile battery
VGA display
B Some cables (microUSB, VGA)
B Two acrylic plates, spacers

B Option, ethernet connection

e “‘ﬂkl‘lv T R ——
! v




RV-PC OfAIHNS ZL\DH ?

RISC-V (RV32IM) o7 OtvHzEsH L IO S A%ZFET
B C&X9

PS234—/R— R SDA S

B C&X9

VGAT « X7 L (640x480 pixel, 9-bit color)\dH 17
B CEFX9J

RISC-VDOAYLSR, Zicsrihsk, ZifenceidlisRZx3EZ U CLinuxZzEn{F
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B C=xX9

wmRlTT, JOtbtySEST/\— RO 778 %EZE (Verilog HDL, FPGA)
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® FPGA: Xilinx Artix-7 XC7A100T-1CSG324C
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® RVCorePL (RISC-V Core Pipelined & Linux version) in Verilog HDL
e HFVMIL IF, ID, EX, MEM, WB D5EED/\1 TS5 >JOtwvH
® 75MHzOENERIKRZEL, about 130 Coremark Score
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Ps2Receiver_kevboard. v
WIS v
cachtest.v
console. v
debug. v
disk. v
dram. v
ether.v
kewvboard. v
|oader . v
(=Rl
MMy . W
miCroc. v
ML
molse. v
FYCOrem. v
sdccont v
sdcram. v
top.w
total
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JEEERE main processor o e I
fXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXH

module m_RYCoreM(CLE, RST_X, w stall, r_halt, w_insr_addr, w data_addr, w_insn_data, w data_data, w_is_dram_data,

iriput
iripUt
i iUt
iripUt
iript
iriput
iript
iriput
iripUt
i iUt
iripUt

out put
ot put
ot put
ot put
out put
ot put

w_data_wdata, w data_we, w_ data_ctrl, w_priv, w_satp, w.mstatus, w_mtime, w_mc_mode,
womt imecme, w_wmt imecme, w_clint_we, w_mip, w_wmip, w_plic_we, w_ busy, w_pazefault,
w tlb_req, w_tlb_flush, w_core_pc, w_core_ir, w_core_odata, w_init_staze);

wire CLE, R3T_X, w_stall;

wire [127:0] w_insr_data;

wire [127:0] w_data_data;

wire w_is_dram_data;

wire [63:0] w_wnt imecmp;

wire v_clinmt_we;

wire [31:0] w_wmip;

wire w_p | ic_we;

Wire w_busy;

wire [31:0] w_pazefault:

wire [2:0]  w_mc_mode;

reg r_halt; /f register, set if the processor is halied
wire [31:0] w core_odata; /4 constant 0

wire [31:0] w_data_wdata; // from r_data_wdata

wire [31:0] w_insr_addr; /4 from r_insr_addr

wire [2:0]  w.datactrl; /7 from r_data_ctrl

wire [31:0] w_data_addr; A4 from r_mem_addr
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FPGA Server

. CPU: Core i9 (8 core /16 thread)
- XEU: DDR4 128GB (32GB x 4)
« ZRL—=:SSDM.2 1TB x 2

4 Arty A7-35T

o 15 —/VCArtyZ 15HGERE
« Digilent Arty A7-35T
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I welcome your questions,
comments and suggestion.




