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1.1 AE250 &4

=
il

e
Bl &5

1.1 AE250 &4y

AE250 2—/ 32 fif RISC-V MCU %%, HEZELEMWE 1-1 frox.

E 1-1 AE250 Z&34EE

Platform . | Dat: i
e ad Interrupt BRGZL/4 - Datal— RA;i
Controller JREARAAS Bus Interface o '

master slave

CPU NG R Customers o
Subsystem IP AR Partners 1P

T Gowin FPGA FF &1 ) RISC-V AE250 MCU F &/ % 4t an 1]
1-2 7
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1.2 #E&TAE

=
il

& 1-2 Fr &/ R G ER

Gowin FPGA Dev Board PC
l Gowin Programmer
SPI Flash
art 1
Y P
FPGA Chip SPI Flash |
<
part 2 AndeSight RDS
AE250 MCU
Download
ILM |«
< »| Peripherals < »  Debug
< »| Debug
éﬁﬁ;g Cable
UART tem > P Virtual Hosting

A

UART
Terminal
A

L PC i) Gowin Programmer ¥ &k ) FPGA &S L E N
AE250 MCU, %4241 Debug Cable, Bl Al i@t PC %) AndeSight RDS v311
BRAF AT BN AR P T R R i

1.2 E&TIE

FEA$ FH Gowin FPGA+AE250 A7 R I 1, FFZEMERLIT TA:
Gowin GW2A %#7%1] FPGA JF K.

oot BRSO 2R, T RCEM T FPGA & s
AndeSight RDS v311 Z4efl, T KM LI -

Debug Cable Tt AL, A RTERINIEH AICE-MINI+, &
HATECRIWE

r W NP

o HURTWEIEN UART firtif5 8, WIFHE®S—2% UART ¥ USB £k;
o HAMEMAMIIT A
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il

1.3 PRI P IR

1.3 A%/ AR E

14 FH £ T GW2A-55C JT & 1 ) RISC-V AE250 MCU 347 I & /a1

HIZEAE IR0 T

1.

LA . Gowin z IR HCPE F L B RAE i AE250 (1) RTL Bt AR ik
Z i Bitstream SCf4; AndeSight RDS v311 4 H T H P HEAT RN
AAEF IR AR DS A BT 75 B A A gk 5 .

e B I AR BT JRAN R 8 2k . 18 H Gowin Programmer 4 AE250 [1]
Bitstream SC{F N EEIIF LR L FPGA (S Ak, BRI AE250 727 &R
FiEfT.

FIH 3% RDS, Frati A THREsEFTH A TR, #HfTRmig. i
SEPRAE . EHE AE250 iR T ) Debug Cable, 4 TR #4145 B F 45
AE250 H1 (1] ILM (fa &Pt ds)h, s B

VI, AT PUE A UART % USB (1) Cable ¥ AE250 ] UART 4% 1%
F| PC i, 1] RDS /4 B ) 1 Zeim b T N e . ] DU
GPIO ##:31 LED $8/-4T « ¥ B sl AN ER I, D175 N 4 H B 4E,
FANEFA 12C. SPI 4G AT A% .

AE250 A LLiEid SPI #MM%— Flash, i#id Gowin Programmer ¥ # A\
AR PSR T 88 Flash 1, 7E:8 7 S, AE250 H3IM SPI
Flash iU AR T IFE 3. 7T LR A7 FPGA Bitstream 1) Flash
HATEH, — &8 F k117 FPGA Bitstream, B — & MR AR A RFLF
Pgmieah . X2 — P B &5 5%,

VEA LA L R A 4115 S W55 — & Debug Cable iE41i 9], % =% RDS

R AR 25 3t
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2 Debug Cable % #2i #

2 Debug Cable #F#%i}BH

RDS + AE250 2k i\ fifi i} AICE-MINI+ debug cable, oM 2-1 (&
)y, EAMAS EANE, 12 PIN #10. 3EE KR PIN 4 PIN
1. MIEELLIEMERIFFT I RDS 85, ElH A3 E 7 HERRE At LED
TR K

[ 2-1 AICE-MINI+ Debug Cable & H 3| xEE

AICE-MINI+ debug cable 751 i X ansk 2-1, & PIN 1 f5E 3L NC
(No Connection), %M 45 PIN 1. VREF f5ZE#—/> 3.3V HE5|Hl, 3/5
FEIfY GND A 5% — RIS,

3% 2-1 AICE-MINI+ Debug Cable 5| BIZE X

Fe AICE-MINI+ Debug Cable 5|
1 NC
2 TSRST_N
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2 Debug Cable %1k #H

AICE-MINI+ Debug Cable 5| il

GND

TTMS

GND

TCK

VREF

NC

NC

TTRST_N

TTDO

TTDI
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3 RDS fifi {9 3.1 RDS %%

RDS &£ Hi%ER

3.1 RDS &%

ARG Windows/Disk1, X; setup.exe HE4T2¢%5 . 22250}
AT BRI R, AR e R TP o O I 1) 2 1 22 R DR B, B IR EE
Yo BARRHPIRIE S IROTH:

AndeSight RDS_v3.2_Installation_Guide_UM207_V1.0.pdf, 7] £ 2% i1
2.
1. WE 23 R4 TAF 2% 18] (workspace ) I 42 I}, 1 AN B4, 5 WU B 25 4

NS AT I 2 H I 1%

2. HHTHAR RDS 2Rl 351 Debug Cable & AICE-MINI+ Cable.

3. %% RDS ZJ&, il fé 2 Bl Gowin Programmer TG 43 81T & B (4 1)
R, HE R T 22 Gowin Programmer Bz B A] 44 5 1, 0] 75

4. RDS KI5 HIE A, 1EEK &R Gowin Semiconductor Corp. FliF .

3.2 FETIE

7£ RDS #tfi E iy “File > New > Project > Andes C project > Next”,
HENHTE C TR E A, WKl 3-1 k.
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3 RDS it/ i ] 3.2 FrE TR

E 3-1 fiETis

Ac Project O =

C Project p—

Create C project of selected type
Chip Prafile: ADP-AE250-N25-GOWIN

Project name: | ae250 demo

Use default location

EfAndeSight3iworkspace\ae250 demo Browse...
default
Project type: Toalchains:
+ (= Andes Executable [ nds32le-elf-meculib-vSm

@ Empty Project

@ Hello Warld ANSI C Project
7= Andes Static Library
= Makefile project

Show project types and toolchains only if they are supported on the platform

L _ .

g C LEn, REEEBNZSHWT:
1. THE4.
2. PRAFALE, BN EZ AT workspace

3. Connection Configuration ¥ & & ICE, F/~ffiH] ICE debug cable %4
TERM . ARG O B #AT/E AT &, 1Fk$E SID.

4. Chip Profile i ADP-AE250-N25-GOWIN, X&Z#R#E Gowin FPGA i
ITARALECE 7 ) Chip Profile.

5. Project Type 3% T.F2 1 Hello World ANSI C Project T fH5# .
6. Toolchains, AE250 Ekil & nds32le-elf-mculib-v5m.

e TG, 7£ “Project Explorer” T4 o RAnftE, 78 Nk
Bkt “Build Project” o s THA B “8 7 X TREHATHmIF. B
B EEE . AE R RSER k£ “Clean Project” 1] i4T make clean ff#:1F .
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3 RDS it/ i ] 3.3 A/RITE

3.3 3NFHIE

£ Project Explorer ()77 H AL H. i AR A 5, BIATIESEE Import ()
B Export (S, AT TREMSN/ S HEE, WE 3-2 i,

3-2 Import/Export a Project

L5 Project Explorer &2 =5 % v = 8

New ¥
Show In Alt+Shift+W >
Copy Ctrl+C
Copy Qualified Name

Y Paste Ctrl+V
Delete Delete

v Import.

oy Export..

&' Refresh F5

SATEM A 3-3 fox, s “Import > General > Existing
Project into workspace ” Bl A] #E N\ 5 A\ T-F2 71 - 1 %“ Select root directory”
i, SN TR %k “Select archive file” B, SN E4E @M
X THE
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3 RDS f{# 1t BH

3.3 BARITRE

IPUG546-1.1

B 3-3 BAILERA

A Import O >
Import Projects —
Select a directory to search for existing Eclipse projects. 4
@ Select root directory: V| Browse...
() Select archive file: Browse...
Projects:
Select All
Deselect All
[ S
Options
[[JSearch for nested projects
[~] Copy projects into workspace
[JHide projects that already exist in the workspace
Working sets
[JAdd project to working sets
Select...
@' = Back Mext = Einish Cancel

SH TR maE 3-4 frx, & “Export... > Archive File”, BA]
FIHSFH TR, EFESHM TR, B, REBREESE)E, W

AT SERC T
B34 BHIEFRA

A Export O ®
Archive file =
1
Please enter a destination archive file. e
15
[ (= RemoteSystemsTempfFiles [El .cproject
(5 2e250_demo [ project
ae250.!d

[ ae250.5ag

Filter Types... Select All Deselect All

To archive file: |

Options
@) Save in zip format (@) Create directory structure for files
() Save in tar format (O Create only selected directories

Compress the contents of the file

@u = Back Next = Finish Cancel
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3 RDS it/ i ]

3.4 T#HFEF 3 Flash

3.4 T##32~% Flash

AE250 X #i M Flash J53), JazhiJeidid SPI1#:0 M\ Flash Hisz i A
XTI BIHR 2788 ILM 1, SRS TFEEHAT IR RSP . HEE I J7 7
=5 H{#17 FPGA Bitstream [1] SPI Flash, 1§ /] Flash [#J#i 2 #5843 {%4% FPGA
(1) Bitstream, J5 =30 43 PR AT iR AN SRR 3 160 — 3k 1) SCAF

1. 4TJF Gowin = 5%/t IP Core Generator, 311 H 245 AE250 ff] RTL 2
HikE. Wi SMU, 4TJF SMU i E i, ¥ “System Reset Vector

IPUG546-1.1

Default” % &4 “0x80400000”, #if 3-5 ffi7n. 4 SPI Flash [

0~0x400000 3£ 4M =77 1175 [A]4F 4 Bitstream [H£r 474k, A 0x400000
THGAE IR N TR 8 — BE SO DR A7 U

3-5 i B System Reset Vector Default

W SMU Configuration

SMU BASIC

SMU CSR Base Address: 0100000

SMU EXT Wake-up Level: | high

SMU MDP Power-off Level: | high

System SCRATCH REG

Scratch Register Support

Userd SCRATCH REG

Scratch Register Support

User1 SCRATCH REG

Scratch Register Support

System Reset Vector Default

Y

Scratch Register Bit Width: 32 s

Scratch Register Default Value: I:l

-

Scratch Register Bit Width: 32 =

Scratch Register Default Value: |:|

-

Scratch Register Bit Width: 32 s

Scratch Register Default Value: I:'

System Reset Vector Default: | 80400000 |

Cancel

2. Wik SPM, #TFF SPM % B i, A% “SPI1 Support”, ¥ “SPI1
Memory Map Space Base Address” % & N “0x80400000”, 41K 3-6

B o
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3 RDS it/ i ]

3.4 T#HFEF 3 Flash

IPUG546-1.1

& 3-6 ® & SPI1 Configuration

WAy SPI Configuration

SPI SP12 SPI3 SPi4

SPI Support

SP1 Interface Mode: | SPI s

SPI1 TXFIFO Depth: 4Word g

Spit CszCikDefaule [0 ]
Spit scLO Defaul ||

[1 SPI1 Slave Mode Support

[] SPI1 Direct 1/O Control Support

~
X

=
=
o
g
o
4

SPI1 RXFIFO Depth:
SPI1 Memory Read CMD Default:
SPI1 CSHT Default:
SPI1 CSR Base Address: 0b00000

SPI1 Memory Map Space Base Address: BMEDDDD

SPI1 Memory Map Space Size:

Cancel

=
H &
m

3. TEAE RTL W2 R, ¥ SPIM 8210423 SPI Flash |, ¥
SPI B3 3% N RAATWHLZIHR, EXSAFIF FPGA &, MSPI #
A B HRAFER, T BARTE AT BAR R 4R .

= 3-1 SPI1 #¥EO¥IBELER

AE250 SPI1 #:0 FPGA MSPI #11
CSN MCSN

CLK MCLK

MISO MSO

MOSI MSI

4. ¥ MSPI £ O EHNEIE 10, 7Em AR+ At “Process” &
i, 478 H “Place & Route”, 753 H 32 #rbi%k 5 “ Configuration”,
i “Dual-Purpose Pin” #3201, 4)if “Use MSPI as regular 10” i%
T s e i B AT AT TR A AT SR AT 6
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3 RDS {# FH 1t B 3.4 T#HFEF 3 Flash

B 3-7 &8 MSPI [0 REE 10

W Configuration >

Dual-Purpose Pin

General [] Use JTAG as regular 10

v Synthesize

Use SSPI as regular 10
General

~ Place & Route Use MSPI as regular 10
General [] Use READY as regular 10
Unused Pin [J Use DONE as regular 10

Dual-Purpose Pin
. [J Use RECONFIG_N as regular 10
BitStream

Use 12C as regular 10

Cancel Apply

5. BHmMAREFNSEHE . 5B l4d bootloader 1244,
T AE250 PR AN URE T o I 42 4 IR AS 2 A8 H SAG SCHE E Bh AR i,
RIEAE SAG X it 18 8. 17T ae250.sag, # %] BOOTLOADER,
B HABSCN RTL %1t System Reset Vector Default (18, 4 3-8 A
e SRJGMEE config.h, FT7T src/bsp/configiconfig.h, $£31%:5%E X
BUILD_MODE, ¥ &N BUILD_BURN.

3-8 ae250.sag # bootloader ¥ E

1 iJSER_SEC’I‘IONS .bootloader
2= USER_SECTIONS .loader

4= HEAD 0x00000000
5 {
BCOOTLCADER Ox80400000
{
ADDR _ flash start
g * EEEP (.bkootloader)
10 LOADADDR _ bootloader_lmaend

o  ZHN YL RTL 24+ System Reset Vector Default F{E {7 —%;
o BMHmIFNE, AR AN TES, % Build Settings, %+ Objcopy > General
%I, % —% Disable. (Do not auto-generate output file.)ix —i% 5 B ) 3% .«

FH PR RIET, AR N TR b ) S0, 84 Gowin
Programmer external Flash C Bin £ % #| SPI Flash 0x400000 Hiif:.
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3 RDS it/ i ] 3.5 Lk

KEMUE B RTL Wit 3T E s e A A 2k, {4 H Gowin
Programmer external Flash 1=~ ##| SPI Flash 0x000000 31l

3.5 i LiFi
PRI, AT RN SR AR g e 45 R 3BT R iRk BT A B
o
&85 config.h, T 7T src/bsp/config/config.h, $& % & X BUILD_MODE,
B HAZ %N BUILD _LOAD, ¥4 PR N LR .

£ Project Explorer T.#244 i AR 8, 7 T hik bkt “Debug
As > MCU Program”, #—RHAT HLIRAER 258 X 1EHE, H 7% & Debug
Configuration, 41 3-9 iR,

3-9 Debug SRR EFE

A

Create, manaqge. and run configurations

= T
= X | = 5 Name: |anSD_demo Debug |
type filter text E Main %5 Debugger | = Startup i,' Tracer % Source| (0] Common | 8 Exception Handling
¥ Application Program 1. GDB Initialization Commands ~
~ ik MCU Program [1Reset and Hold

4k 2250 demo Debug

. load
“a Target Monitor o8

2. Binary File Options
[JLoad binary file

Workspace... | | File System...

3. Runtime Options

[Jset program counter at (hex):

Set breakpoint at:

Resume

4. GDB Run Commands

v
L4 > -
Revert Apply

Filter matched 4 of 8 items =

7 Startup #& T, Ak “Reset and Hold” &I A] LALEFE R AE T4
AT EPAT S — 25482 2 s 1k . FEZIE T T S EBHEF N load, &
ANTEHEN B B BT RN TR I B 45 R N3 B8 126 o ILM h

£ “Runtime Options” H1/4)i% “Set breakpoint at”, 7EHi ANHE AN —
ANMFRZE (Eetn main), ALAYE main pREF 4G B8 — MW7 AT, Ak

IPUG546-1.1 13(17)




3 RDS {# FH 1t B

3.5 Lk

IPUG546-1.1

“Resume” NI 2AEHEANF L0 BT IR ESHE1T .

AR BRI, 2 E 3T debug MR, AT LLE B
3-10 HI—A Xk X3y VR ERAEIX, Z0HE oy — 2L il 2 P
fededl, MARILG AR EHFFM DEBUG. k45217, s, 45K, W
TrHEER. BRI HERE (RN IRE, ROREATHD. T REL (step
into). $447 N —45#84 (step over). ki 7% (step return, i AKX,
KRB HEIE4E1THL (instruction stepping mode, £ AR
N, FxisiT—%risc-v IL4tE S, SNWERIZIT—% CIBEFIER)D.

FEARRS SCAR 2 AMAT 5 b 0k B b e i T PR 5 B W e BT B i, AEAX
R SCA HR A i B oy B b T A 3 Y S R e #3247 213247 (run to line).

3-10 Debug 4T 4R

15 Debug 2 B E- Y
v i 2250 demo Debug [MCU Program]
~ ¥ Process
v o Thread #1 (Suspended : Breakpaint)
= main at main.c:88 0x2764
W5 gdb(7.12.50.20170302)-0

K 3-11 MICGIE R T, Friios N E N ILM A sei 1247 iE S 1 2
I

E 3-11 Lo SRBEENO
E) Console [[2] Problems |[C] Propertie | 22 Terminal | [G] GDE Com |Z% Disassem &3 = 0

|Enter|ocation here v|| & g3 @)| Cied ~

lui a5, 0x3 A~
addi a5,a5,-157¢ # Ox24ds <Driver_ GPIO>
sW as,—-24(s30)

uint& t num = 0;
sk zero,-17(s0)

uint3Z_t led pin = 0; /f This led
swW zero,-235(s30)

printf ("\r\nThis is ae250-n25 demo.\r\n");
lui a5,0x3
addi a0,a5,-1388 # 0x2a94
jal 0x236c <printf>

lui a5,0x3
addi a0,a5,-1360 # 0x2abl
jal 0x236c <printf>
a = 500000;
lui a5,0x7a
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3 RDS i Jf it 1 3.6 RDS PN & i) H 10 2 umfifi H 77k

3.6 RDS HEME OLKimERFZX

K 3-12 5 RDS W & 11 UART Terminal [ ¥ B FLmi, iR EEdiH, %
FETE s H A St “Window > Show View > Terminal”, #1JF “Terminal”
W, A AT “open aterminal” %4, HrE—ANH L&, BB T
T (ATEMAE BT ESE) . WEFPRESHEIIR S “OK” FFaafiA .

3-12 RDS A E £ O%&iH

£l Consale |2 Problems |[C] Propertie | & Terminal i GDB Com |Z=" Disassem = g
A B~
El Serial COMS (10/10/22 11:24
~
This is 2e250-n25 demo. Choose terminal: | Serial Terminal w
Settings
—====== H= 5 =========:
Port: COM5 v
Baud Rate: 38400 w
Data Bits: 8 w
Parity: Mone ~
Stop Bits: 1 ~
Flow Control: |None w
Timeout (sec): |3
Encoding: | Default (ISO-8859-1) v
"
< >

BRI ik, B IaRy:
AndeSight RDS_v3.1_User_Manual_UM170_V1.0.pdf, AJ7E %% H i
doc #42 T A .
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4 BHBI

4.1 TR

4.1 TR

IPUG546-1.1

4 b any

AE250 ik A\ X TR ) OB SR T

src/bsp/ae250/ae250.h: iZ 3 AFH 2 RGN B E L AN F AR AR E XN
AR ET AT S b B 8 SCRI R Wil 5 1R E o HeHr i il XA
AE250 124 B IR FF— 2

src/bsp/ae250/ae250.c: reset_handler B2 JE SR A REF AL,
A HRTEHAT main BECZ BTHAT T UART WIEGLIGERE, RIE AE250
(2500 B R BT 75 1) UART i 11 1 58 P i S e e 2.

src/bsp/ae250/interrupt.c: %3142 AE250 1 H W A 38 ek 0E o
src/bsp/config/config.h: 1Z A S T HIg PR N e X H

#define BUILD_MODE 7 5& ¥’y BUILD_LOAD & BUILD_BURN;

BUILD_LOAD FR/~FEFr B MRN8 A7 fifi 25 ILM b, — R FH T 1Rl

BUILD_BURN FE/rfeF F# 3] SPI Flash 1, EH 55 SPI Flash
KR S E ILM 58T, &R T RARET .

src/bsp/start.S: VL4iE T 5 A G SO/
src/bsp/loader.c: bootloader S, H T M SPI Flash J5 /.

ae250.sag: sag /& scattering-and-Gathering ¥ ZCHBIA, T4 plisE
PEAS A . FEFENSE, ae250.sag 1'f¥) memory map ZHFEE Y
AE250 IS HIRFF — 3.

src/bsp/driver: 1% H 5 T8 & AN I, ae250 4 AE250 (1IR30,
include H 95X 5h eR i ) FH#2 H .

src/bspl/lib: A& A A, printf.c Hl T E 2 X C btk E TR
FEat, szEli@E UART %t printf 15 5. read.c Fo—AN ] B i@
UART 35U A5 B R AL
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4 %Rt

4.2 XL

4.2 BEWI

IPUG546-1.1

LA TE A > 7E 2% H 3 ) demo ST e i Bkl AT 1) 2 2% it B,

UK BN AN 25 30t Al Dl AN TRER 7208 RDS At
s R OO0 R 25T

1.
2.

ae250_demo: J#H s /& AE250 (1) UART %\ 4 A GPIO % Hi ThRE

ae250_plic: J 7 A2 HH r 4 i) 2 0 A BT A o 52, 4268 T machine timer
F pit timer (KR .

ae250_freertos: JH/RNIZE AE250 FEAH RN\ LR H1E 24t FreeRTOS
ZRFRIBITIET -

ae250_ucosiii: /I AE250 #1H ik A TUSEI #4F 548 uC/OS-IIl £
LRFRIBITRET o
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