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1. i

RV-STAR =2&—# 3T GD32VF103 MCU ) RISC-V {FEIF &M, #24t 7B AR A% . Reset
A1 Wakeup i /7 #%%. RGB LED. USB OTG, LA} EXMC. Arduino A1 PMOD ¥ J& 2 045 %

(@ USB Type-C
® PMOD I2C
@ ITAG
Interface R
® Arduino-Compatible Interface
®) microSD EXMC Interfa‘f:e
Card Slot 3
(Underside) ® PMOD SPI
® Micro USB

§
F

@ User Keys RGB LED

B 1-1 RV-STAR F R = E
RV-STAR H KA S B HE R

B dEhlge. GD32VF103VBT6 (32 fi7 RISC-V 4bFiige)
® . kAT Bumblebee M % (RV32IMAC)
® FJii: 108MHz
® [Nff: MNE 128KB Flash. 32KB SRAM
o T {EHf: 2.6~3.6V
® HMETIIR: Timer (=K 16 7 Emt28%1, @M 16 e #8%4).,
U(S)ART*5. 12C*2. SPI*3. CAN*2. USBFS*1.

ADC*2 (16 #4MTdEE ). DAC*2. EXMC*1
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m ftd 7R 5V USB i 5~9V AP E R HIE (Arduino Vin)

B . 66mm*53.4mm

B AR AN
(O USBType-C #:11: F#k. k. & @EEEe
@ Micro USB #11: USB-OTG Lt
3 microSD RHfHE (BRINEMEHE): 4y SD KAk (SPTH:11)
@ JTAG #:11: 743 MCU Hiika%, (F3%& 3 TR
® PMOD £:[1*2: SPI. 12C
© XHFbR#E 2.54mm HEEHE T Arduino A GMID, EXMC ¥ @R (AMD
@ M P2, S, M
RGB LED*1

*:

K+ GD32V103 MCU #1 Bumblebee PA% (15 £ V1%, 15 b 5% B XML FF, T35

i) www.rvincu.com 3RH .



http://www.rvmcu.com/

R
NUCLEI

2. WD RerR SR

RV-STAR H A&tz ZVY)Z PCB #it, t &R 7 GD32VF103 MCU &5 F5 B HLJR . B e i
NN, RGURBEARHEZR SR an N 2-1 B

|
| *
Debugger OB : P3 P6
FI2232HL || . ilijS2sedde l‘I 5
P RISC-V
|
_________________ . GD32VF103VBT6
LQFP100 o
5
| : ) e
Reset User RGB pa SMiz P5 microSD
Key Key LED Connector
& 2-1 RV-STAR FRRRASKHEE
1. K&
PC14/0SC PC15/0SC32
RV-STAR FF 4 AR 1 P35 00 bl — ﬁ;l%'g 55
8MHz LI SR (Y3) 15 GD32VF103 MCU it /4 iyt 12.5p/50V | 12.5p/50V
R, 2 MCU F A PLL 545 7] 7= 4 ik 108 MHz 1) % —
Giithh, 53—/ 32.768KHz Tl IR (Y2) ¥ MCU K GND  GND
SIESF S A H B PR IR SR E RS B R I b S v . b Ah, FH P
A e Ay 0 S Y3 8.000MHz
AT DAASE FH AR B, i R MCU P 3 s e 0 e
g c22 1 W 1653
10p/50V 10p/50V

GND

2-2 WP ELEE
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2.2. H¥F

RV-STAR Ff ki I GD32VF103 MCU 0 F i F 5 it 3.3V H I, AR % FE YRR I H i
THEFR,

VBUS VIN
ER0O7D ER0O7D
D6 D7 U4 VDE
¥ 3 I IN  our %
P Cl4
::(2:2l 5” o 100/10V
u ~| LD1117AG-3

GND
Bl 2-3 HR# 3v3 B
RV-STAR R AR SRR 2 7 20 H Y -
B USB Type-C £ Gli#%): 5V
B Arduino 1 VIN: 5-9V
B Micro-USB #1 (OTG): 5V

FEIEBERBRZ K A T RV RN EEZ MmN, B n 7 U 3 E0nd. &l
AN HJRAE R I K T4 T 500mA. Micro-USB #2 NS REU AL, ERUCAHIAN, 7RG H 3
—fEE T, ¥ MCU ) VBUS_OE# (PD3) {5 54i{%, f# MOSFET (Q1) 54Tl
PRIE R4 B A .
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2.3. BHBTEZL (USB) OTG

GD32VF103 MCU H A — M4 if USB #idk, SCHFFAUEA. degiisl, PLAGENE HNP (3
LR B0 F1 SRP (& TER PO [ OTG #ix. #R%K USB OTG #2164 1 B % an ~ KB
N, 5 545 MCU #ZE#{55: USB_DP, USB_DN, USB_ID, USB_VBUS,
VBUS_OE#. SESR12 Jy ESD fR¥ Ak . il iz s DM s i, & 24K VBUS_OE#

{f MOSFET (Q1) JTii
5VO0

2RI8 = D8
‘: 7k GND'Il 1 N
vBUS OE#RI19 T4 Q1 x
47ORL l HX2301(2.5A) 2
VBUS 5V0 VIN - ”n a6
SB VBUS R22 SESR12 1 v sS4 S4 -
220/16V T USB DP__ oy 3 | E $3 ;'32 50V
USB_ID R2T 4 $2
R — ID S2 .
= =28 5 e STy
| GND . it i
P10 —  MicroUSB —
Header 3 GND GND
& 2-4 USB OTG &%
2.4. SD £

GD32VF103 MCU 1] LLiE T SPT 24 #pi5 micro SD Fi#{Z. RV-STAR % #_E micro
SD KB IAAEE, R P FEEA] BT, 4, 5 SD KiERRVUAR SPI (55 [ 5] H 3

PMOD2 ¥ g+ 1 I,
SD1

DATZ_O \
spb cs B | 5 SD CARD
3V3 SD MOSICMD o
T VDD | A
1.C39 SD SCLKCLK o
T100n/25V vss | 5 SHLD
SD MISODATO o SHL
= DATL| ~ SHL
GND Cd Lo SHL
microSD-9 =
GND
& 2-5 SD FH&
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2.5. #8p5HF LED
R R €4 LED D2 577540 4% LDO FaiifaE TR IEH, JF &R I

WA ZR L LED D3 $i7 P Bl KE A0 ef IS 08
WA LED D4 $i57 P Bl RE AL R 1 AR 8
## RGB LED N " AIHE R 4% 3L [ LED, w1 TR G B A .

VDE VDE

GND

LED R , R26 1k R
LED G 'szs 1k G V3
LED B 'szg 1k B -

RGB

& 2-6 M LED

2.6. FpP#eg

RV-STAR JFAMIRAE | — N AL AR, MRS BN R P f2 s A i,
NN B PR o TEE MRS BEAT SNER TR, 4% I T

3V3 3V3
R25
10k
NRST = 52
C37 C38
10n/50V 10n/50V
GND

T 10
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3. ¥ REOMBEL

3.1. Arduino &K BEO

3V3
< R23 < R30
PB10/SCIg 4.7k 1 4.7k
PB11/SDA
P4
—t 16 15
3V3 14+ 13
HRST i
3V3 10 9
5V0 8 7
GND| 6 5
GND | 4 3
VIN—¢ 2 1
D9 Header 8X2
SMF18
GND P5 v
P(.() b 12 14
PC1
- 10 9
PC2
- + 8 7
PC3 6 5
PC4 |3 5
PC5 5 1
Header 6X2

EXMC
EXMC
EXMC
EXMC
EXMC
EXMC
EXMC
EXMC

D4
D5
D6
D7
D8
D9
D10
D11

EXMC
EXMC
EXMC
EXMC
EXMC
EXMC

D12
D13
D14
D15
Al6
Al7

GND |

EXMC
qD P3
EXMC A20 | | ’ PB10/SCL
EXMC A19 | 3 4 PB11/SDA
EXMC A23 | 5 6
EXMC A2l "
EXMC A2 1] J .5 Iék?ND
EXMC NBLI: | 1 12 PA6
EXMC NBLO: | 13 ]2 PA7
EXMC NADV| 15 16 PB9
I%XMC NEOQ ! | 17 18 PBS
EXMC NWAIT| 19 20 PB6
Header 10X2
P6
EXMC NWE | | | 2 PBS5
EXMC NOE : | 3 4 PB0
EXMC D3 | 5 6 PBI
EXMC D2 > 3 PAS
EXMC DL 14 4o PC9
EXMC DO 1112 PC8
EXMC AIl8 % PC10
13 14 S
15 16 el
R3] [
OR Header 8X2

3-1 Arduino &K BED

P3-P6 [11/Mlly 2 11 [F]) Arduino ¥z O AR, HSIHITIEEFHS, W HEZEH: Arduino #

AR Y AR . T alslt 1 P3-P6 %11 ERI{E 5 5 MCU XM A 51 L& Dhe i 1

x 3-1 FREREDOPIGIHES

IR | B P A MCU B | BRiAThEE HAhzhes /8
[2C1 SCL, USART2 TX,
2 PB10/SCL 47 PB10 - -
TIMER1_CH2
I2C1 SDA, USART2 RX,
Arduino | 4 PB11/SDA 48 PB11 - -
TIMER1_CH3
6 NC / / /
8 GND / FH YR GND

T 11
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KA | ME % F MCU & | BRiIAThRE HAhThRE/ViBA
SPI0_SCK, ADCO1_INS5,
10 PA5 30 PA5 - -
DAC_OUT1
SPI0_MISO, ADCO1_INOS,
12 PAG 31 PAG - -
TIMER2_CHO, TIMERO_BRKIN
SPI0_MOSI, ADCO1_IN7,
14 PA7 32 PA7 TIMER2_CHA1,
Arduino TIMERO_CHO_ON
TIMER3_CHS3,
16 PB9 96 PB9 -
I2C0_SDA, CANO_TX
TIMER3_CH2,
18 PB8 95 PBS -
I2C0_SCL, CANO_RX
12C0_SCL, TIMER3_CHO,
20 PB6 92 PB6 - -
USARTO_TX, CAN1_TX
1 EXMC_A20 3 PE4 EXMC_A20
3 | EXMC_A19 2 PE3 EXMC_A19
5 | EXMC_A23 1 PE2 EXMC_A23
7 | EXmMC_A21 4 PE5 EXMC_A21
9 | EXMC_A22 5 PE6 EXMC_A22
EXMC | 11 | EXMC_NBL1 08 PE1 EXMC_NBL1
13 | EXMC_NBLO 97 PEO TIMER3_ETI, EXMC_NBLO
12C0_SDA, TIMER3_CHH1,
15 | EXMC_NADV 93 PB7 - -
- EXMC_NADV
17 | EXMC_NEO 88 PD7 EXMC_NEO, USART1_CK
19 | EXMC_NWAIT 87 PD6 EXMC_NWAIT, USART1_RX

T 12
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xR 3-2 ¥REOPASIWGES

RA (B 2 MCU E# | BRikThee HAnTh&E /B
2 VIN / HL I 5-9V HLRHI A
4 GND / FL Y8 Hh GND
6 GND / FL R GND
Arduing 8 5V0 / L R _E BV i, BhEiEEERIE
10 3V3 / HL YR Rk 3.3V it
12 NRST 14 =K DA MCU Ef7, X%
14 3V3 / FHLJ5 R _E 3.3V #H
16 NC / / /
1 EXMC_D11 45 PE14 EXMC_D11, TIMERO_CH3
3 EXMC_D10 44 PE13 EXMC_D10, TIMERO_CH2
5 EXMC_D9 43 PE12 EXMC_D9, TIMERO_CH2_ON
7 EXMC_D8 42 PE11 EXMC_D8, TIMERO_CH1
=XMC 9 EXMC_D7 41 PE10 EXMC_D7, TIMERO_CH1_ON
11 EXMC_D6 40 PE9 EXMC_D6, TIMERO_CHO
13 EXMC_D5 39 PES8 EXMC_D5, TIMERO_CHO_ON
15 EXMC_D4 38 PE7 EXMC_D4, TIMERO_ETI
# 3-3 9 BEOPS BMMES
E~zi I A 2%F MCU B | BRikThee HAnTh&E /¥ B
2 PC5 34 PC5 ADCO01_IN15
4 PC4 33 PC4 ADCO1_IN14
6 PC3 18 PC3 ADCO1_IN13
Arduino 8 PC2 17 PC2 ADCO1_IN12
10 PC1 16 PC1 ADCO1_IN11
12 PCO 15 PCO ADCO1_IN10
EXMC | 1 EXMC_A17 59 PD12 EXMC_A17,
- TIMER3_CHO, USART2_RTS

T 13
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KA | ME % F MCU & | BRiIAThRE HAhThRE/ViBA
3 | EXMC_A16 58 PD11 EXMC_A16, USART2_CTS
5 | EXMC_D15 57 PD10 EXMC_D15, USART2_CK
ExMC | 7 | Exmc_D14 56 PD9 EXMC_D14, USART2_RX
9 | EXMC_D13 55 PD8 EXMC_D13, USART2_TX
11 | EXMC_D12 46 PE15 EXMC_D12,TIMERO_BRKIN
# 3-4 ¥REOP6 IWES
R | ME % MCU E# | BRIAThEE HABThRE /Ui BA
12C0_SMBA, SPI2_MOSI,
2 PB5 91 PB5 12S2_SD, TIMER2_CHH1,
SPI0_MOSI, CAN1_RX
ADCO1_IN8, TIMER2_CH2,
4 PBO 35 PBO - -
TIMERO_CH1_ON
ADCO1_IN9, TIMER2_CH3,
6 PB1 36 PB1 - -
TIMERO_CH2_ON
Arduino USARTO_CK, TIMERO_CHO,
8 PA8 67 PA8
CK_OUTO, USBFS_SOF
10 PC9 66 PC9 TIMER2_CH3
12 PC8 65 PC8 TIMER2_CH?2
UART3_TX, USART2_TX,
14 PC10 78 PC10 - -
SPI2_SCK, 12S2_CK
UART3_RX, USART2_RX,
16 PC11 79 PC11 - -
SPI2_MISO
1 | EXMC_NWE 86 PD5 EXMC_NWE, USART1_TX
3 | EXMC_NOE 85 PD4 EXMC_NOE, USART1_RTS
EXMC_D3,
EXMC | 5 EXMC_D3 82 PD1 -
CANO_TX, OSCOUT
7 EXMC_D2 81 PDO EXMC_D2, CANO_RX, OSCIN
9 EXMC_D1 62 PD15 EXMC_D1, TIMER3_CH3

T 14
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RKH | mE %F MCU & | BRikThee HAhThEe /v
11 EXMC_DO 61 PD14 EXMC_DO, TIMER3_CH2
EXMC 13 EXMC_A18 60 PD13 EXMC_A18, TIMER3_CH1
*JEEE R31 (0 BRHPH) DLz
15 *GND / s |
GND
3.2.PMOD ¥ E#n0
PMODI1 PMOD2
PC7 - PB4/NJTRST PA4 - SD _CS
PC6 5 8 PB2/BOOT] SD MOSI | , ¢ PC13
PBIOSCL | 3 SD MISO_| 5
PBII/SDA | ; |, SD SCLK | ; 4,
GND || 5 11 —|l:GND GND ||| 5 11 —|I:GND
3v3} 6 12 —{3V3 3V3H 6 12 —3v3
Header 6X2A Header 6X2A

& 4-2 RV-STAR FFRIR K Pmod 3 B0

RV-STAR F R ARFEHL T P4 bRy PMOD #2100, 0] PLJFH 1)i%E 4 PMOD 4 C AR FEAR
N5 H T PMOD1. PMOD2 ¥ fE#: 1 EHI{E 5 5 MCU *f M 5] B4 & Thie Ui B .
% 3-5 ¥ BE#ED PMODI1 5 HfES

=iy S VA A A MCU & | BRiAThEE FHAhThEE /Ui B
1 PC7 64 PC7 12S2_MCK, TIMER2_CH1
2 PC6 63 PC6 12S1_MCK, TIMER2_CHO
I2C1_SCL, USART2_TX,
3 PB10/SCL 47 PB10
TIMER1_CH2
12C1_SDA, USART2_RX,
12C 4 PB11/SDA 48 PB11
TIMER1_CH3
5 GND / FH YR GND
6 3v3 / M # E 3.3V %
SPI2 MISO, TIMER2 CHO,
7 PB4/NJTRST 90 NJTRST - -
PB4, SPI0_MISO

T 15
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KA | ME %F MCU &/ | BRi\TheE HAhThRE/ViBA
PB2,
8 | PB2/BOOT1 37 J& 201 J AT A2 10 5
BOOT1
9 NC / / /
12C
10 NC / / /
11 GND / GER GND
12 3V3 / HL YR R E 3.3V it
3-6 3 EE0 PMOD2 3B &
R | ME % MCU E# | BRIAThEE HABThRE /Ui BA
SPI0_NSS, USART1_CK,
1 PA4 29 PA4 ADCO1_IN4, DAC_OUTO,
SPI2_NSS, 12S2_WS
SPI1_MOSI,
2 SD_MOSI 54 PB15
- TIMERO_CH2_ON, 12S1_SD
SPI1_MISO, USART2_RTS,
3 SD_MISO 53 PB14
- TIMERO_CH1_ON
SPI1_SCK, USART2_CTS,
4 SD_SCLK 52 PB13 TIMERO_CHO_ON, 12S1_CK,
CAN1_TX
SPI ‘
5 GND / GER 2 GND
6 3V3 / HL Y5 iR I 3.3V 4t
SPI1_NSS, [2C1_SMBA,
7 SD_CS 51 PB12 | USART2_CK, TIMERO_BRKIN,
12S1_WS, CAN1_RX
8 PC13 7 PC13 TAMPER-RTC
9 NC / / /
10 NC / / /
11 GND / GERTa GND
12 3V3 / oV iR E 3.3V # i

T 16
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3.3. Bk&RFFR
RV-STAR FF 5 MR 11k 28 %4 146 15 Ty R 2l T 2 s »

R 3-7 BRE&RThREHAA

Bh2k PiEH BIR 2Rk ThikE
GND 2-1 J
JTAG-TCK 4-3 J
JTAG-TDI 6-5 v P1 Bkl FH SRR 28 5 MCU, Kb 4 4&
JTAG-TDO 8-7 N JTAG #04h, IHRA—2H 5 %, Witk
P1 JTAG-TMS 10-9 J FEARFE R MCU S5iil2%, L% E v sl
Reset 12-11 J TAE CRRES AT A DL Hofth e 4, MCU AT
UART-TX 14-13 J FH At R 28 SR AT 1)
UART-RX 16-15 J
VDE-3v3 18-17 J
4-6
J M Flash 5z
BOOTO L
CAAE—) 4-2 I
H Ja 2 5 S ERT BOOTH
P2
3-5 ¥ # BOOTO0=1 N M Fr | Bootloader 2 5l, TEIHIH
L %3 GD32VF103 A FIit
BOOT1 >
I; # BOOTO=1 M)\ Fr | SRAM f3 5
2-1 ‘ ‘ ‘
‘ J AE AR, S AR 3v3 HIR
o7 RTC H# 3v3
G —) 2-3 -
i FHAMEZ By RTC L
BAT
2-1 5V 3k H Arduino ¥ B VIN,
510 5V LI VIN 2 VIN BN SV B, Rk ER 7
SFe 5 2-3
J 5V Kk H USB Type-C # M
VBUS

T 17
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4. PEEIF K RV-STAR

Nuclei Studio 72 H:U K EH 2w et 1) SCREH B AR BEES 77 i (LR L Nuclei & 51 407
AR S A ER ) IR RT KR . B R T IR Eclipse HEZLHEATISCI, HAEnH
Nuclei SDK (- F 7k Nuclei £5)4bF%2%) 1 HBird SDK (JH T HF & AL FEES) HHfT 13
G ATLAGE G TR oRAEGE R AR T2, DLAB B TR B B ke Tl

WSRO A f —E 4 R 7, a7 N, &Rt SmEn
AN, 8RS e RV-STAR H &R K15 #oR B J-1E IDE Hhigfr, FaRiET
HPE E T RV-STAR F & BRI FH -

*:

O KT Nuclei Studio fI N ze3E . Hir. ARESITEEGNH, 1SR RISC-V MCU JF
BAEX ] (Nuclei Studio FIHE FF) & Chttps://www.rvmcu.com/quickstart-doc-

u-rvstar nucleistudio quickstart.html)

@ XT Nuclei Studio f)ZR FEEEIA TN B M NE, 1EZ 1 RISC-V MCU H At X [
{Nuclei Studio FJHEM %)Y R4 (https://www.rvimcu.com/quickstart-doc-u-

rvstar nucleistudio advanced.html).

4.1.%2 helloworld 7=~ TF&

F#k Nuclei Studio J&, H#X i NucleiStudio 304432 N 1Y 7] $h47 3044 eclipse.exe, 1]
J& 3 Nuclei Studio, 25— R4 7 EEE TAEX A2

I G A2 15 4% “File—> New —> C/C++ Project”, fEH#E T2 LI N AR RE & T
[LE

® AT, ik “Nuclei SDK Project For GD32VF103 SoC”, i “Next”.
® IR Y “Board” &N “gd32viiolv_rvstar”, i “Next”.

® PRI FHIEM “Project Example” &y “baremetal_helloworld”, /& %351 i

T 18
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BRNGEIREI AT, A5 “Next” HF| “Finish”.

234 L FAB B, RV-STAR 1) helloworld 7~ TAEI H GG &5/ T, IDE S 4-1 fr
TN o

@ NucleiStudio_workspace? - helloworld/application/main.c - NucleiStudio o X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&/[0/[=] ORun 7 helloworld_debug_of o~ PvavE @O WP ATE TG H OIS S - fi~ v~
Project Explorer < main.c
helloworld 1 // see

# Includes 2 #include
#include

* Outline

u stdioh

luds 1ib.h u timeh
+ #include <stdlib.h> .
5 #include "nuclei_sdk_soc.h" i
© & nuclei sdk : = u nuclei_sdk soch
NMSIS void print_misa(void) * print_misa(void)
Core 8 { * main(void)
SoC CSR_MISA_Type misa_bits = (CSR_MISA_Type) __RV_CSR_READ(CSR_MISA);
16 static char misa_chars[3e];
98291103 1 uints_t index = 8;
; if (misa_bits.b.mxl == 1) {
qd32vf103v rvstar 1 i chans[indensi] R 8
+ & Common 13 misa_chars[index++] = '2';
Include 1 } else if (misa_bits.b.mxl == 2) {
Sonre 16 misa_chars[index++] = '6
1 misa_chars(index++] = '
} else if (misa_bits.b.mx
misa_chars[index++] = *
misa_chars[index++] = '2';
21 misa_chars[index++] = '8';

v @ application
4 main.c

v @ Board

helloworld_debug_openocd launch

}
if (misa_bits.b.i) {
misa_chars[index++] = 'I';
}
if (misa_bits.b.m) {
misa_chars[index++] = 'M';
}
if (misa_bits.b.a) {
misa_chars[index++] = 'A';
31 }

if (misa_bits.b.b) {
misa_chars[index++] = '8';

if (misa_bits.b.c) {

misa_chars[index++] = 'C';

} v

© Console 7 vov
No consoles to display at this time.

i helloworld

B 4-1 ## helloworld =~ L&
4.2. 3547 helloworld 7=

%1% helloworld 7~ 61, BAsA T TFEESE “Build Project”, 4miFmithfa< HILME 4-2 fr
INAESD

2 Problems ¥ Tasks & Console % Tl Properties & Terminal + Search
CDT Build Console [helloworld]

LMNVOKLIE. UNU RL2LTV LIUSS LI'EdLEe LLISLLNE

riscv-nuclei-elf-objdump --source --all-headers --demangle --line-numbers --wide "helloworld.elf" > "helloworld.lst"
Finished building: helloworld.lst

Invoking: GNU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley "helloworld.elf"
text data bss dec hex filename
12846 112 2290 15248 3b9e@ helloworld.elf
Finished building: helloworld.siz

14:27:18 Build Finished. @ errors, @ warnings. (took 14s.914ms)

B 4-2 %% helloworld 7~
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ANGIRE R g eI TN i, A AR S A ) AT AT SCAF 1 #8) RV-STAR JFAAMRIZ T B IL 2
HEATHE %R, 1EIL—HR USB Type-C HZi¥ RV-STAR J &5 PC #4171+, ROERLT
Ja, W EREEBEIET S AR, WTNEFTR.

EELR
BRBETR%

1#iZUSB TypeC
EOSpcHE

& 4-3 R

-

@ WRE— A RV-STAR JFRM, 9 7 {# PC 1) Windows %%t i) %] RV-STAR #
HiAReE (AR, FEIIKE) HBird-Driver.exe, Xt B AJ 58 B IR S 1) 22
#. Linux REAEE T IKE) %2575 2% (Nuclei_FPGA_DebuggerKit_Intro) 4.
UREN N 3SR R V19 Chttps: //www.nucleisys.com/developboard.php), 1/ 4-
4 PRI

@ HTHRERERBEEE T “% MCU (¥ UART ®##:5% USB %t ” Thig, FIKE RV-
STAR J &kt 5 PC &E#: )5, F# ENLRA R — COM 5 0, it PC ik &5 2L as
BEIZAH A5,

T 20


https://www.nucleisys.com/developboard.php

R
NUCLEI

&  https://www.nucleisys.com/developboard.php

Hummingbird FPGA Development Board which is to prototype
the Nuclei evaluation SoC (included RISC-V Core) in the FPGA,

with the following characteristics:
« Xilinx FPGA Chip (XC7A75T-2FGGA484l).

« Two DDR Chips (MT41K128M16)T-125K DDR III).

« Two Crystal Oscillators, Y1 is for 100MHz Clock, Y2 is for 32.768K

RTC Clock.

« FPGA_FLASH, independent SPI Flash chip for FPGA to store its

Bitstream (MCS format).

« The jumpers, which can be used to configure the voltage level of

FPGA _GPIO, as 1.8V, 2.5V, or 3.3V.

» The FPGA _JTAG interface, which is the on-board USB JTAG
programmer for programming the Bitstream of the FPGA.

« Separated DC 5V power supply and a power swit

ch.

Hummingbird debugger is specially designed for the
development and debugging of SoC prototypes and MCU chips
for Nuclei's Processor IP, with the following characteristics:

» One end is a type A USB interface for direct connection to a PC,
and the other end is a 10PIN horn socket, which can be directly

connected to the Hummingbird FPGA development board

« Support standard four-wire JTAG, two-wire JTAG debugging

protocol, and two-wire serial port

Detailed Introduction

Nuclei_FPGA_DebugKit_Intro.pdf

Download Driver
HBird _Driver.exe

[Download Windows Driver]

B 4-4 X2 Windows X3 T # K& SCRSFREX

IREh 2352 G, F179F Nuclei Studio F4# 0 O T HE., #EEE%EFE “Window—>Show
View—>Terminal”, % F “Ctrl+Shift+Alt+T” FTHE BT, B “Choose Terminal”
A “Serial Terminal”, F& “Serial Port” JXf N COM 5, “Baudrate” & “115200”7, H

IR IUE I BRA B E BT .

bR A o TAE%EFF “Run as—>Local C/C++ Appliaction”, B A Hf4hiztr~B TRE, Rpliz

ITIRATENES RUNKE 4-5.

12! Problems I Tasks & Console T Properties & Terminal & < Search

2 Ccomz7

82

NuclNuclei SDK Build Time: Nov 12 2820, 14:27:16

Download

Mode:

FLASHXIP

CPU Frequency 108778846 Hz
MISA: @ex4e9elles
MISA: RV32IMACUX

: Hello
: Hello
: Hello
: Hello
Hello
Hello
Hello
: Hello
: Hello
: Hello
16: Hello
11: Hello
12: Hello
13: Hello
14: Hello
15: Hello
16: Hello
17: Hello
18: Hello
19: Hello

VOSSNV BWNE®

World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World

From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei
From Nuclei

M 4-5 217

RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!

helloworld =%
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4.3. ELRP

KT RV-STAR JF MR, S RBHEIRML 7 B SLit 6 F1 7 SL LB A 4H RS, Al fE
Nuclei Board Labs H3kE(. F /i@t # #e helloworld 7~ application U442 N 25 A% B S5y
AN, BENA 4% PFi24T Nuclei Board Labs /A7) .

:
Nuclei Board Labs, #:t7T Nuclei SDK Fr=Z¥ /) Nuclei 7 &R FsLia ke, $#24t 7 FiEF
bR e SEBe I FE, WOKTT (8 T RV-STAR FFAMRAE A MPUENTT, SRt T .
® R
Github: https://github.com/Nuclei-Software/nuclei-board-labs

Gitee: https://gitee.com/Nuclei-Software/nuclei-board-labs
® T

https://doc.nucleisys.com/nuclei board labs/

B Demo1: running_led
S8 A Y. G GPIO BEHUH P #8IRAs, JF4%H] RGB LED; & @15 .

BRSOR: % — kI ) PAO-WKUP H P #%4#, RGB /] &U)#— FEith, %M “2-4-1
-A” PRI EA T, WG BRE S DL 2 PC 5 A LB F BEos ok,
4-6 I

a.Cnt_Num%4 =0, Red b. Cnt_Num%4 =1, Green

USART printf & LED & Key example
Please press the PAG-WKUP button, the LED color will be changed
LED Red

LED Green

LED Blue

LED White

LED Red

LED Green

LED Blue

LED White

LED Red

LED Green

LED Blue

LED WHhite

c.Cnt_Num%4 =2, Blue d.Cnt_Num%4 =3, White

& 4-6 Demol ¥R
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B Demo2: timer_pwm
L H ) 8 Timer K742 PWM {545, IR H At 2 10 5] k4% 4] RGB LED.

H/RPOR: RGB LED Fith iy “40-28-1 7 RIkARL, AR INEFIRAT .

Status changes like breathing LED

c. RGB LED = Blue

4-7 Demo?2 HERHE
B Demo3: exti_key interrupt
SEEGH B i P AR e A — AN R ;i GPIO ##4) RGB LED.

VRSOR: F—IRI% Figdrt, RGBLED =40, FHki% F%%E, RGBLED fK, sSciifu
BRI HIAT B R INRE

T 23



R
NUCLEI

Press the Key
Status Changes |

U

a. RGB LED = Red b. RGB LED = Off

& 4-8 Demo3 EIRHE

B Demo4: nesting_of interrupts

Se86 H . 8 Timer K74 —ANE R g s Sl L8R 2 — AN i, SEElA
Writt s, WEH b A& E s @id GPIO 4% LED.

HR R RGB LED Hitaf3lg 5 FhrE4L (o fnst tlal Ui, #4% N H 4, RGB LED V)#:
NEEE, 1B EDI# N2 BB

Status Changes
Every 5sec

U

a. RGB LED = Red b. RGB LED = Green

N %

Press.the key:atoc Press thekey:btoc
Wait 1sec:ctoa Wait 1sec:ctob

c. RGB LED = Blue

4-9 Demo4 ERE
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5.

DL 22 e 3 0] )\ www.rvmeu.com X 3 3R EY

P

RV-STAR i i J5 2 ]
GD32VFi03 )7 Fit
GD32VF103 #dE Tt
Bumblebee f /it
Bumblebee ¥ F /it
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