EHLR

25 AT R
" RISC-V &k R 45t w592 3E+ 7 MM Allwinner Dls %~
pa=EA .
k]

HETRRA 1.0

H 34 2023. 02. 13
EHES DongshanPI-D1S
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£ 18 MEEE

1.1 FERNA

KR KZIMA S ) (RISC-V R REGM RS SE), B RS 25T QEMU D138 11,
AT LA 8 & — KR UL B AR o SR R AR B SEOF AR B ), T DA A )
DongshanPI-D1S JF A& #R -

DongshanPI-DIS & /A [l P HY i — 3K 3L T RISC-V ZEMI 2SIl RTOS I/ INT R
Bo HER% CKLink HiX8%, HF OTG B3, GDB Wik, f OFTED, 4 RS ma M E S 4
EEIH, HA A ARG T RIR YRG5 X, ATRUR Y R

DIS /& 4= 2 J £ 0 2 B AR AL T A4 H 1 S PR B AToT 388 F, B FH AT FEL P Sk B () 64bit
RISC-V ZEH4 () C906 AbFEHE, B T 64M DDR2, 7#F FreeRTOS. RT-Thread & RTOS, #1437
Ff Linux R4, RN R T K& B0 S 080w RS AH OC 1P, WT PASCHR H. 265, H. 264, MPEG-
1/2/4. JPEG &4 s MUHMRND, SC#F ADC. DAC. 12S. PCM. DMIC. OWA &5 % Fh 35454 11, 7]
PASIZ B TR RE R JETHAR . B RER R Tl bl ZE8aE =M.

7.1 1x40Pin-2. 54ammEHHRIE O

LHERED- - - - “mll - - - 12, MICFR B8k
LIIC- = = = 3
2R IER IR
ERIISREE €———9 FPCRGBE T
3.0TGHEFR & N>

4R & O O—>

3RISC-VififIC- = -~

5 R G & iz @—>

4. IhIC- - ==
6B - - -

- = = = —6. NorFlashFf#IC

----- 11 TFE 18

.
.
Ts 12 1x40Pin-2.54mm%HF RIEN

W8 http://download. 100ask. net/boards/Allwinner/Dls/index. html
W SEHBAE: https://item. taobao. com/item. htm?id=688098912622
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http://download.100ask.net/boards/Allwinner/D1s/index.html
https://item.taobao.com/item.htm?id=688098912622

1.2 THREH

BRI PR JFRBUGEHIBEEE. (RISC-V 1A RE ML S LD 1 DIS . Ai#tL
BPER, WAL E WAL 5 e HEERCE M GITEE Mk,

TF R ARG FH 5k
FTHF http://download. 100ask. net/boards/Al lwinner/Dls/index. html, A LLEF]“Dls
WRFEACE @ H TR XN R bE, 15 B AT N AR 3B R B s B A

FEwmEREH » 05 FTEEEIE »

[k

b=

CKLinkServer
Git
make

toolchain

xfel

(RISC-V 1k R&E M gmfE 55Ck) 1 DS J5AL:
1T https://gitee. com/weidongshan/riscv programming practice, & 3¢)5 & U~ 5
R

&« c @ gitee.com/benshushu/riscv_programming_practice/tree/master/

G gitee Frmn fuWR T BRI BEE 185

‘ ZORFFIEFRRE RIS (LICENSE) |, SRECSTEAMBERERENRT Hiftd. @ x ‘
master v@ {4~  Web IDE w
Lo 4. TR
o 1 20/hEdRl BEP
- - L sference code for lab 11780
#EE) 2 N LLERN S BE
o o . erence code for lab 11780
master 2.1 IXAEFETOEMURIIREIY
) e_fe__ren:e code for lab 11780
2.2 BREFDISHER —
¢ — — 3. KiidipongShanPI D1 1A



http://download.100ask.net/boards/Allwinner/D1s/index.html
https://gitee.com/weidongshan/riscv_programming_practice

Mt “TolE/ MR MR, WE s “ R EZIPT B
v WebIDE [ETiias-A % 25N

e ——

HTTPS  S5H  SVN  SVN+55H

https://gitee.com/weidongshan/riscv | | £l

& FEEZp

RARBA midhs “ T #EZIP7, TR GIT fr &R T E, M4 T Hph 518 7 E AT I
i

git checkout DongShanPI D1



1.3 LIRS

TEZLNS 5 MR, EANTEALT A BERE “ TR R OB BERN\05_JFRELE T A\” B
S

@© “Git\Git-2.39. 1-64-bit. exe”: FAWEE HMar21T, ABEMEM Windows HHHJ DOS fir
447+ Powershell (f&HHITCIEAT make M7 2)
2 “make\make—3.81. exe”: make T.E
® “toolchain\Xuantie-900-gcc—elf-newlib-mingw-V2. 6. 1-gdbtui-20230210. tar. gz”:
X & Windows WASHIAS X4k T B, Ff HSCRF TUT
@ “CKLinkServer\T-Head-DebugServer—windows—V5. 16. 6-20221102-1510. zip”: X JHiR
1R 55 B A
® “xfe\xfe.exe”: EETH

1.3.1 Git Bash

Mk “TFRAGE A ZERN\05_TF A BLE T HA\GIt\Git-2. 39. 1-64-bit. exe” BT %3,
Ja3h Git Bash B MR %:
O i “FFeh->Git—>Git Bash”
@ FEXHHEAR AT H )G, A S AR SRR EERE “Git Bash Here”
7E Git Bash 1 &Fhar &M HER Linux 584 —FE, WA “cd”. “1s”. “rm” Sy
4. fE Git Bash 1, XHEAERIRR G EWER Linux —FE, EGfn D £ R abe + H 3448 H
“/d/abc” R, MAE “D:\abc”.
£ Git Bash Hf81 F fip & & a0 R .

MINGWE4:/d/abc - O X

/e/dls_projects/riscv_programming_practice-f]

or-dongshan/chapter_2/benos
$ pwd
/e/dls_projects/riscv_programming_practice-for-dongshan/chapter_2/benos

/e/dls_projects/riscv_programming_practice-f]
or-dongshan/chapter_2/benos
$ cd /d

/d
$ cd abc

$ 1s




1.3.2 make

X “TFRMGEH ZRN05_JF K ALE T H \make\make-3. 81. exe” HI W[ Z%E . Z24&0f, %
OE B IR, TR A TR bin HRMAIR AR & Path H,
w

Where shouid Make be installed? .

- |
Setup wil install Make into the following folder

To continue, click Next. F you would like to select a different folder, click Browse
HC \Program Files (x86)\GnuWin32 [ Browse...

BAAEXA R, B FlfbinT HRERAPat nIAEEA it 1

At least 0.7 MB of free disk space is required

<Back || MNet> | | Cancel



RS “C:\Program Files (x86)\GnuWin32\bin” ¥sINi#¥FIEAF & Path:

23 R

R HEE B¢ BR  EmER TR
BENE

BETASHEYN, RUAESEERER.
Iy REEEREER | o
ey R P
R
AR, WEFH, AEEE, UREAE

it
T RERFRINEES > BE(S)..
L BREETH
P env- TEREEREE > SEERFEANSEEE
£ envy > —
£ environment >
ERFSERE
£ envelope > - "
EHED. EEHSNERES
£ envoy >
O envision > m--
0

TR AR >
st

B api-ms-win-crt-environment-11-
1—U.def‘/ 2.5 wE B

I

a
o 2 — 1
8 o =

weidongshan B0FIFEE(L)

CWindows\System32\0penSSHY ~
=8 = Ci\Program Files (x86]\NVIDIA Corporation\PhysX\Commeon
MOZ_PLUGIN_PATH DAPROGRAM FILES (X86)\FOXIT SOFTWARE\FO] | C\Program Files\NVIDIA Corporation\NVIDIA NvDLISR HE(E)
OneDrive C\Users\weidongshan\OneDrive Ei\cortexA7_windows_tools\gcc-arm-linux-gnueabihf-6.2.1\bin
OneDriveConsumer CUsers\weidengshan\OneDrive Ci\Program Files\STMicroelectronics\STM32Cube\STM32Cub... FU(E)...
Path Ci\Users\weidongshan\AppData\Local\Programy | C\Program Files\CodeBlocks\MinGWWbi
TEMP Ci\Users\weidengshan\AppDataiLocal\Temp C\Python27\ (D)
™P CaUsers\weidongshan\AppDataiLocalTemp Ci\Program Files (x86)\openocd\0.6.0\bin
Ci\Program Files\CMake\bin
— | %SystemRootdb\system32 o
=N e, | SystemRootss
%SystemRootH\System32\Whem T
%SYSTEMROOT%)\System32\WindowsPowerShell1.0\
oz
EHEE(S) % SYSTEMROOTI\System32\OpenSSHY
== & || caProgram Files\Git\emd pe—
NUMBER_OF PROCESSORS 16 S i ppData\Roaming\Python\Pytt
o5 Windows NT Di\fel-windows-v1.2.9
5. Mk CA\Program Files (xB6)\VMware\VMware Works{ | C:\Program Filesidotnet\
PATHEXT COM; EXE; BAT: CMD; VBS; VBE: JS; JSE.WSEwe | D gec-elf-newlib-mingw-V2.6.1- t..
PROCESSOR ARCHITECT..  AMDGA CilProgram Fies (:86)\GnuWin32\bin | - A
- LAl
PROCESSOR_IDENTIFIER  Intel64 Family 6 Model 165 Stapping 5, Genuine| hd
PROCESSOR LEVEL 6
1 ®E B
FFEW), FE()...
B’E
> = . 4=« RN B
ISF: B3 Git Bash JGHAT “make —v” 4, WF TN o
spuridongshan o x

make

GNU Ma .81 |

Copyri (c) 2006 Free software Foundation, Inc. |
free software; see the source for copying conditions

S NO warranty n for MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.

This program built for mir |




1.3.3 XX IE#

T “TF &R E B B R\05_ JT & i & T. B \toolchain\Xuantie-900-gcc—elf-newlib-
mingw-V2. 6. 1-gdbtui-20230210. tar. gz” fRJERIA], VFERAL AL F .
AR JE BN R H S SR 2 0 15

Huantie-800-gcc-elf-newlib-mingw-V2.6.1-gdbtui-20230210 » Xuantie-200-gcc-elf-newlib-mingw-V2.6.1-gdbtui » riscv64-unknown-elf > bin

-

= ==l i) o

[ ar.exe 2023/02/10 19:59 1,710 KB
[ as.exe 2023/02/10 19:59 2,108 KB
[5] Id.bfd.exe /10 19:58 2,082 KB
[ Id.exe /10 19:59 2,082 KB
[5E] nm.exe /10 19:59 1,700 KB
[#] objcopy.exe /10 19:59 1,811 KB
[ objdump.exe /10 19:59 2,266 KB
[ ranlib.exe /10 19:59 1,710 KB
[ readelf.exe /02/10 19:59 1,628 KB
[ strip.exe 2023/02/10 19:59 iz 1,811 KB

AR 0 F

A A g i TR AN banzip ATRERASE] 0 P HISCAf, U 7-Zip k.
fRIERII )G, ATLAEZR] “riscvb4-unknown—-elf-gec. exe” S, N B
Itools (D:) » Xuantie-900-gcc-elf-newlib-mingw-V2.6.1-gdbtui-20230210 » Xuantie-200-gcc-elf-newlib-mingw-V2.6.1-gdbtui » binI

#n 2 JHER AR TN Pat h 1 AR

P

[8] riscv6d-unknown-elf-addr2line.exe
[85] riscvBd-unknown-elf-ar.exe
[ riscv64-unknown-elf-as.exe
[85] riscvBd-unknown-elf-c++.exe
[ riscvid-unknown-elf-c+ +filt.exe
[8] riscvbd-unknown-elf-cpp.exe
[8] riscvid-unknown-elf-elfedit.exe
[85] riscvbd-unknown-elf-g + +.exe .
I_lEI riscvB4-unknown-elf-gcc.exe | 1 . {_[m 'U\ ﬁ J_H: )&_ {t{:
[#5] riscvbd-unknown-elf-gcc-10.2.0.exe

[5] riscvb4-unknown-elf-gcc-ar.exe

[ riscvB4-unknown-elf-gcc-nm.exe

[ riscvb4-unknown-elf-gcc-ranlib.exe



T EAE “riscv64-unknown-elf-gec. exe” SCHFITAE H RN Path IR SR, HAKT;
VERLAZH (1.3.2 make). SEEANTFEFIR:

weidongshan B FRZEE(U)

- & 1 CAWindows\System3240OpenSSHY, ~ EFEN)
C:AP Fil 86)\NVIDIA C tion\Ph C
MOZ_PLUGIN_PATH D:APROGRAM Fil C:ngram Ffles\(;w;\m . OTO:\T\JI\T;E)\m :’:x[\)u‘:;mon
OneDrive CA\Users\weidon A\rregram IIES orpora lonl VI . REE)
. . Ed\cortexA7_windows_tools\gcc-arm-linux-gnueabihf-6.2.1%bin
OneDriveConsumer C\Users\weidon cap, Files\STM lectronics\STM32Cube\ STM32Cub
: |
Path CAUsers\weidon rogram !es icroele: rolmcs . ube’ u HIES(B)...
. C:\Program Files\CodeBlocks\MinGW\bin
TEMP Ch\Users\weidon c —
T™MP Ch\Users\weidon \Python \. . (D)
C:\Program Files (xB6)\openocd\0.6.0\bin
— C:\Program Files\CMake'\bin
%SystemRoot\system32 L)
%SystemRoot®
%6 SystemRoot%s\System32\Wbem F0)
EFHEE(S) %SYSTEMROOTH\System32\WindowsPowerShellw1.0\
o & 1 zﬁ\S:STEMRC'J:?TB‘:};ISiste;n32\OpEHSSH\
MProgram Riles\Githcm p
ComSpec CAWINDOWS\sy gram. , RELE(T).
. . CA\Users\weidongshan\AppData\Roaming\Python\Python38\,...
DriverData CAWindows\Sys X
. Diadfel-windows-v1.2.9
MOSQUITTO _DIR C\Program Files .
- C:\Program Files\dotnet),
NUMBER_OF PROCESSORS 16 - - - -
- - . |D:\Xuantle-QDD-gcc-elf—newllb-mlngw-‘u‘2.6.1-gdbtm-2023021... |
os Windows NT - - -
- CA\Program Files (xB6)\GnuWin32\bin
C:\Program Files v
PATHEXT .COM.;.EXE: BAT:.

"= Bl

BT HliE

I6UF: J53) Git Bash JE#AT “riscv64—unknown—elf-gee —v” w4, W R~ (Git
Bash ¥ Hrdn 4N ThAE, BN “risc” J54& TAB < Haikhammd).

MINGW64:/c/Users/weidongshan - a x

$ riscvé4-unknown-elf-gcc -v
Using built-in specs.
COLLECT_GCC=D:\Xuantie-900-gcc-elf-newlib-mingw-v2.6.1-gdbtui-20230210\Xuantie-9

00-gcc-elf-newlib-mingw-v2.6.1-gdbtui\bin\riscve4-unknown-elf-gcc.exe
COLLECT_LTO_WRAPPER=d:/xuantie-900-gcc-elf-newlib-mingw-v2.6.1-gdbtui-20230210/x
uantie-900-gcc-elf-newlib-mingw-v2.6.1-gdbtui/bin/../libexec/gcc/riscv64-unknown
-e1f/10.2.0/1to-wrapper.exe

Target: riscv64-unknown-elf




1.3.4 VI BREZ

FEfRIE A “TF RARGE A BRIN05_ T & HEE T. B \CKLinkServer\T-Head-DebugServer-
windows—V5. 16. 6-20221102-1510. zip”s
PR B “setup. exe” BIAT 22346,

1.3.5 ®BETH

o CHARMGEERN0S AR E T H\xfel” HEEH| 2| HABIEp 2RI,
W FEAE “xfel. exe” MAFATE HRN Path MAIEAS & B, HART 0 PAS% (1.3.2
make)o &5 HUIT EFTR:

bod |
weidongshan 89BEFEE)
CA\Windows\System32\0OpenSSHY, - FEN)
=E C\Program Files (x86)\NVIDIA Corporation'\PhysX\Commaon
MOZ PLUGIN_PATH C:\Pragram Files\NVIDIA Corporation\NVIDIA NvDLISR S0
OneDrive Ef\cortexA7_windows_tools\gcc-arm-linux-gnueabihf-6.2.1\bin
OneDriveConsumer C:\Program Files\STMicroelectronics\STM32Cube\STM32Cub... LS (B)...
Path C:\Program Files\CodeBlocks\MinGW\bin
TEMP C:\Python27\ D)
TMP C:\Program Files (x86)\openocd\0.6.0\bin
C\Program Files\CMake\bin
%6SystemRoot¥e\system32 FEWL)
%6SystemRootd
%SystemRoot%%\System32\Wbem FEO)
EHTES) %SYSTEMROOT%\System32\WindowsPowerShell\w1.0%
BSYSTEMROOTI\System32\OpenSSHY,
== C:\Program Files\Git\cmd ).,
ComSpec Ch\Users\weidongshan\AppData\Roaming\Python\Python38\...
DriverData Dixfel-windows-v1.2.9
MOSQUITTO_DIR C:\Program Files\dotnet\
NUMBER_OF_PROCESSORS Di\Xuantie-900-gcc-elf-newlib-mingw-V2.6.1-20220906\Xuant...
| 0§ C:\Program Files (xB6)\GnuWin32\bin
| PATHEXT
T



IGIF: B30 Git Bash JGHAT “xfel —help” 5%, W FE =~

$|xfel --help
xtelT(v1.2.9) - https://github.com/xboot/xfel
usage:
xfel version Show chip version
xfel hexdump <address> <length> Dumps memory region in
hex
xfel dump <address> <length> Binary memory dump to
stdout
xfel read32 <address> Read 32-bits value fro
m device memory
xfel write32 <address> <value> Write 32-bits value to|
device memory
xfel read <address> <length> <file> Read memory to file
xfel write <address> <file> write file to memory
xfel exec <address> call function address
reset Reset device using wat

sid show sid information
jtag Enable jtag debug
ddr [typel Initial ddr controller
with optional type
xfel sign <public-key> <private-key> <file> Generate ecdsa256 sign




1.4 ZERIKH]

DongshanPI-D1S JF & A &8 DU~ B~

7.11 1x40Pin-2 54mmERIE TR E D

1pEREO-- -~ e - 12. MICR &Kk
1IMHIC- - - - =
- 28
2 EFAE R

)
&

28JRIC- -~ - . | o €———9. FPC RGBE =/#
TS 4 @
3.O0TCHERE F—> 3 %

13. BRI AREREF - - - - =

————— 5. D1sES A

4@ &S O O—
3.RISC-VififlcC- - - -

~ 3 €——10. FPC MIPIZ =&
sRmEfRE—>] [RLR-E - ommmc Y A AN N 6. NorFlash##fi&IC
ATNIC- - -~
----- 11 TRk i
6pEREA- - - -

Ts. 12 1x40Pin-2.54mmARERIEND
D1S [ B % #F USB-0TG ket . FTRIAHE ] “3. OTC Bese e 117, 3% 75 22 8 3ok . ) Bl
R .
DongshanPT-D1S FF & MEERL T CKLink iik#s (R _EmE: O “4. Wile s D807,
TH 2R Wik, USB 10, TFEZE 2 NIRRT .



1.4.1 0TG BRRIERNIEF

] USB ZeiE Tt M) “3. 0TG ek 1” B G, JoidfE “2. hesdizi” A
aTF, SRIEHER . IATF “5. RGBAIE”, BIGITT “2. R, JFRBUR 22N
.

B A R AN, B IR, SRR IR RBGE A BERN\05 TR S
BT H\xfel\Drivers\zadig-2. 7. exe”, SR/5U1 T E#1E:

Bl Zadig - X
. -
Device Options Help 1. }'{_‘Jli
[. List All Devices

Unkno |+ Ignore Hubs or Composite Parents - ~ | [ Edit
« Create a Catalog File
. , , More Informati
Driver "  Sign Catalog & Install Autogenerated Certificate ?re 5 .orma y |
WinlSE (libush)
UsE IC Advanced Mode libusb-win32
. libusbk
' Log Verbosi H T
WEID- J < WinUSE (Microsoft)
13 devices found. Zadig 2.7.765

B iy 2 AP EBGE NG <
Device Options _Help / E R PHEFR R ID N1 F3ARI &

Unknown Device #1 ~ [ ]Edit
3. ZEFEWinUSB
Driver |WinUSB (v6.1.7500. 1685) E:} WinUSE (v6.1.7600.16385) | = More Information
WinUSB (libush)
USBID | 1F3A ||EFEB libush-win32
5 Reinstall Driver |v libushk,
e Izl WinUSB (Microsoft

13 devices found. 4. }Ll-i'f"‘ M._ {+ ' ; - 1 ‘F[Ti ‘I:IE-\‘I—-‘I'_!‘ 2.7.765

FE. FEME 4 SH, BN ERRERE “Install Driver”. “Replace Driver” =Y
“Reinstall Driver” , & —#E AT

_13_



Wl 2RISR e, AR AR T HE AR, JRJS/E Git Bash sPiliTdr
A, AT AR 211 % -

MINGW64:/c/Users/weidongshan

$ xfel version
ERROR: Can't found any FEL device

$ xfel version
AWUSBFEX ID=0x00185900(D1/F133) dflag=0x44 dlength=0x08 scratchpad=0x00045000

IR BN %, ATRAZ KA
O i LRI RGN R i 2
@ FFredoksh. HEEE RN
@) 4 21| FLfixi A HoAth USB [

1.4.2 USB &OFEHKE

{81 USB ZRaZE 4 A “4. A& E: 407 BIHME, Ea  3heke 2 MKIFET,
FTOT Ve 8 A8 T LU B0 8%

& gEEEs - O X
XHHE)  EfEA) | EBV)  EEIH)
| T H R ()
v A DEskTOP-T FEERFLLREV) [ -
EZHID | EERETIHERY)
@ HiD- HHERPIHER(N)
§ use R
5 Use ETFERRAEEW)
i UsB EELU..
il USB SRR

[ 58 HID s vite
[ 58 HID s Ese
~ [ BenQ GO10WAL
I BRI
v [ C24F390
[ C24F390 (NVIDIA High Definition Audio)
o ARSI

« B C-Sky CKlink-Lite 2 . A LUE 3
§ CKlink-Lite m— | -
§ USB Composite Device LHJ I\
# USB S{TigE (COM30)

1 DESKTOP-TPBDH2I —— USBR: IT' L
> EPSONAGEFB6 (L3150 Series)

= Fax

i Foxit Phantom Printer




2.1 IRFRRIEIT

2.1.1 #wiF
ek NJERS H %, FTJF Git Bash, #0F EI#EAE:

riscv_programming_practice » chapter_2 » benos »

= 1. TS H 5k
include

shi

src

tools

[Cmakefile | 2 . Hfflil A Makefile

=EV) >
HEFATLIO)
TEEEEEP) >
RIF(E)

EENTEER..
£4R5(P)
RS ZLS)
Git GUI Here

3. ’{—I %ﬂf Jf‘f,ﬁ Git Bash Here
BFHENIR(G) >
EEE(W) b
EtE(R)

St

_15_



SRIGTE Git Bash AT “make” 4, A LAY benos payload. bin 4, W1 R EFT

/d/abc/riscv_programming_practice/chapter_2/

benos (DongShanPI_D1)

$ make

rm -rf build_src build_sbi *.bin #*.map *.elf *.dis
ccC build_src/kernel_c.o

ccC build_src/sys-clock_c.o
cC build_src/sys-uart_c.o

AS  build_src/boot_s.o

LD build_src/benos.elf

0BJICOPY benos.bin

OBJDUMP bhenos.dis

cc build_sbi/sbi_Tib_c.o

ccC build_sbi/sbi_main_c.o

AS build_sbi/sbi_boot_s.o

AS  build_sbi/sbi_payload_s.o
LD build_shi/mysbi.elf

O0BJCOPY mysbi.bin

OBIDUMP mysbhi.dis

LD build_shi/benos_payload.elf
OBJCOPY henos_payload.bin
The bootloader head has been fixed, spl size is 24576 bytes.
MKSUNXI [benos_payload.bin
OBJIDUMP benos_payload.dis

2.1.2 BRIBIT

i 2 46 USB £k, 20 BIFEREIT R “3. OTG Fesdz 17, “4. ke D207, (&
T EFTIFR O, PR 115200, 8 MHEA, 1AM b4, AMEHREES].

ek AR
© Jeib AR e st

TIEN: et “2. Pesf it ” AT, RIEH T I “5. RaBAxit”, &a
AT “2. Jpesk i a7
®@ #RJGLE Git Bash JFHAT “make burn” #54

N E s

/d/abc/riscv_programming_practice/chapter_2/
benos (DongshanPI_p1)
$ make burn

xfel

=] 24.000 KB, 95.873 KB/s
=] 24.000 KB, 171.883 KB/s

- 16 -



Be SRR, T T “5. KRG RALHzs” BIn B shfefy, W AR S O 25 S 2.

lelcome RISC-V!

Welcome
Welcome
Welcome
Welcome
Welcome
Welcome
Welcome
Welcome
Welcome




2.2 I

2.2.1 GDBER&®%

{8 FH GDB YIS, W KA A
@ f£ Git Bash TIZ{THI “riscvb4—unknown—elf-gdb”: ‘& &K H &Kl dr4, bR
IR S B (T-HeadDebugServer) . HFiglT. BELZEEHE
@ T-HeadDebugServer: Tt “IRMSSTAE”, AoTH. A E KA m 4

WL 2 i R R :
LS [GESPIZEN Bt B

target HEAE ARG A, bedn:
target remote 127.0.0.1:1025
run r BATRET
continue c+ cont P ELIEAT
WEW A, .
break b b sb%_ma%n.c:lZl
b sbi_main
b *0x20000
delete d I 3 W7 R
disable dis 25 FH T
info breakpoints info b oW RS R
next n PAT T —AT
nexti ni PAT T —AT LI GmARAS R A7)
step s —IRPAT AT, BFER B
setpi si PAT R —1T
list 1 R BT
wonFRILI, .
print a
print D print $pc // fTENZFAFa%
print *0x20000/ /47 E[ N 1F
print /x a // 16 ZEHIFTER
BIRNAENE, .
X x 0x20000
x /x 0x20000 //16 3l
info registers infor r TENTE 217 2 RE.
WEARE, L.
set set var a=1
set *(unsigned int *)0x28000 =

_18_



0x55555555
set var $pc=0x22000

finish 12T B R R
help h R — R
backtrace bt. where 7~ backtrace

symbol—file

53, thin
symbol-file benos. elf

2.2.2 benos payload F2F2HEK

(RISC-V #& R a5t g S AR 4 PB4
@ mysbi. elf: BT T MAEXKRERM, RESF RS RS
@ benos. elf: E1T7T S B H F A
benos_payload f&IX P02 7 I A
benos payload. elf = mysbi.elf + benos. elf

benos payload. bin = mysbi.bin + benos. bin

185 | 1847 benos_payload. bin I, 24Eig4T mysbi £, mysbi FJE 3/ benos. iRk
benos payload. elf B, AT LLZEIER mysbi, 2 benos B3h)5 F iR benos.
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2.2.3 YHIXEZTIE
B, Ja8h CKLink WIVERThAE, J7ikA: 8 B O F7 Sk B da S T o0 b ity v sty
I, A RADFF 3R 16 A2 14 (USB #2 LARIA) -

7.11 1x40Pin-2.54mm& R ERE O

————— 12. MICRF Bk

€——9. FPC RGBE T/

3OTGHER & D>
13 BEhHRERF - - - -

4R ® O O—

3.RISC
srmstme—-] B ' 5 J -y
| = - ---- 6. NorFlash7F &1
A IC— - -~
spmann---- SR P SERUERS. ] g o - - - - - - 1L TR

TB )2 1x40Pin-2.54mm & B &R E O ‘

WG, A s IRS M “T-HeadDebugServer”, ‘B4 HAKGMEIS F, 1 F EFR:

& T-HeadDebugServer - o X

File View Control Setting Tools Help

@nﬂfﬁﬂﬂﬂaﬁﬁmm@

IT—]’[EAD ¥uan Tie CFU Info:

WORD[0]: 009100804

WORD[1]: 0x11002000

WORD[2]: 0x26000001

WORD[3]: 0230030065 » e
WORD[4]: 0:x42180000 1. F‘IN I[J_Il T ‘[L')JT
WORD[E]: 0:50000000

WORD[6]: 0x60000853

MISa  0xS8000000000b4112d

larget Chip Info:

CFV Type 1z CO0EFDV, Endian=Little, ¥Wlen=128, Version iz R1SOFZ.

ICache size iz 32K, 4—Way Set Associative, Line Size is GdBwtes, with no ECC
ICache size iz 32K, Z—Way Set Associative, Line Size is G4Bwtes, with ne ECC
Target iz 1 core.

M has 266 JTLE items.

PMP zome rom is 8.

HNEEFT roumber is 2, HWWF number is 2.

MISh: (RVE4IMAFDCVE, Imp M-mode, S—mode, U-mode)

IE conmection command for CPUs(CFUD):
target remote 192,155 60.1:1025

target remote 192 165 19.1:1025 2 i{-}—E—-T .
target remote 192 165.0.130:1025 " Ny :f - e N
B, WiEimh1025

Server is Funming... | /A




WREA LEFRER, AEMARE
© BAEBRR:
A AFEIRA], W B

# T-HeadDebugServer

m R, e =0
PECIs  Help mu.r. fn'awmr

File View Contrg

E$|@|I@l

@ ¥ LT A Bug, SEWRTFIENL T o] DL 7o gt AR, FHZUDRO#EE
@ $27~ 1025 iy 5 BATAESE A, HTE “T-HeadDebugServer” i, FE iz
1T “T-HeadDebugServer”

1 “T-HeadDebugServer” iRA S E, #inl LFET 17, F 2 fr:
O fFH A AT B K
@ AfiH TUT BRI R
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2.2.4 @RTER RG]
2 “T-HeadDebugServer” iR 5 0 J5, #in] BATE Git Bash BHAT “riscv64-unknown—

elf-gdb benos payload. elf” RFHALEF T .
IR :










ERUERGERE A, RIS B TERE, TP AR
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benos payload. elf /& 2 MEFHIHE, Wik ESET:
@O AR 1 NMERFE, ERIAM benos payload. elf B RIFF S K
@ PATRIE 2 DEFPR, FEFH “symbol-file benos. elf” #5212 H benos. el f 55
s AR AR TCEaE R RIS SEE B
@ EBAMEPATH T 2 MR ? BJRALE sbi main. ¢ BLUN N ZHEACAD AL ¥ B BT CEb I “b
sbi_main. c:1027), HATEIWI ARG, FHAT “si” A BITMHIZITEH 2 MEF T
o
void Sbi_main(void)
{

unsigned long wval;

JI."J-:C
* BLEPMP

* Fra bt E & AT Ll E */
sbi_set_pmp(@, 6, -1UL, PMP_RWX);

/* EEBPEREAASER */

val = read_csr(mstatus);

val = INSERT FIELD(val, MSTATUS_MPP, PRV_S);
val = INSERT FIELD(val, MSTATUS MPIE, 8);
write_csr(mstatus, wval);

/* T EMER ATException Program Counter, B TFmretBiE =/
write _csr(mepc, FW_JUMP_ADDR);
write _csr(mtvec, @x20000);

/* BESEXFERAESZ A OMHLE */
write csr(stvec, FW_JUMP_ADDR);

/* <FISERRTFET */
write _csr(sie, @8);
/* =FISERRIA TR +/

write csr(satp, 8);

/* PIBTISER */ ““ mh
asm volatile("mret"); %ijllfﬁfﬂié T

} « end sbl_main »
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2.2.5 TUI BB

“T-HeadDebugServer "iR 7l it F 5, 5t 7T ATE Powershell 4T riscv64-unknown—
elf-gdb  —tui benos payload. elf” KA EFT -
. fEGit Bash IS H TUT ThfE, 74§l Powershell.

e )83 Powershell: #ENVEAEHR)G, #F shift BRI S RAnAEE, FEFH RSEHE
H 23l Powershell, W FE s

riscv_programming_practice-for-dongshan » chapter 2 » benos

build_sbi
.l:uild_src —— 5
include
<bi HFATIO) >
FEREEP) >
SrC
tools BIE(E)
() benos.bin S
| benos.dis —
| benos.elf -
B benos.map i =L
() benos_payload.bin ik EmEW) ctrl+z
| benos_payload.dis Git GUI Here ‘
| benos payload.clf Git BashHere 2 - AhilT
Bl benos_payload.map TEUAMTTT Powershell E0(S)
Malkefil
m m;; o EFEARRE) >
] mysbldis FEW) >
] mysblelf [
B mysbi.map
1M H 3, $e(Eshi o |a s i bn Ay

1F Powershell & 1, $ATUF a2 BI AT IF 46K

riscvb4—unknown—-elf-gdb  —tui benos payload. elf

PAT Bk 45, AT RN A QIR O LD R LAY, BTN TR -

sbi/shi_lib.c




fEH TUT BMERIZE T of LOT B JS . RICgmbD. FFA7a%, BoniX B B e Ca
BN layout. LA R Ar4 0] LR /RIXEE layout:
@ layout src: e /NYRRBE O
® layout asm: monJL 4w O
® layout regs: fEZAIHIE N L E/RGFAEE I
@ layout split: E/R¥EIS. L9t
® layout next: i~ F—7 layout
® layout prev: Sz~ E—4 layout
BERIN 2 GDB AT O/ “@dE N7, BalEs

|

f

7

LA R IR a4, W UPHATWT 2 a4
layout src

layout regs

LA s RIS A7 A28, AT ABATI T 2 A4
layout asm

layout regs

LRI TR A A S gt W LAPRAT A0 T

layout split

R TUT B, RETGERATWEIEL . RICwmES. 277708, BAEEEREMSH
F%IN GDB f7 %, iH5% (2.2.4 i T ARG

2.2.6 gdb BIA

R A IRINAT “riscv64—unknown—elf-gdb  benos payload. elf” B “riscv64-
unknown—elf-gdb —tui benos payload. elf” J&, #T THATLL Fan2iERHRIRSS
B
(gdb) target remote 127.0.0.1:1025 // SRR RS B

DA S Ar & 5N —N 408 “gdbinit” WISCHRE, VERERXA LRI 1 NP2
“.7, BARIRE Linux REHER—MEBOCHE . £ Windows SN & B IRATAT LLE WL
‘B, {HRAE Git Bash HHUAT “1s” B ARE, TEPIT “1Is —a” @4 HEHE W
PRATLALE “. gdbinit” HURAE Z a4, T — M1
target remote 127.0.0.1:1025
load

b sbi main.c:102
- 29 -
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