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http://scd.starfivetech.com/

s Core Designer

01. Design 02. Review

StarFive

03. Build

S2 Series

Untitled S2 Core

Modes & ISA
I Modes & ISA
On-Chip Memory Privilege Modes
Ports
v Machine Mode @
Security
D User Mode
Debug
Interrupts @ PMP disabled. Physical Memory Protection is

only available when User Mode is enabled.
Power Management

Design For Test

Core Interfaces

Shared Instruction and Separate Instruction and
Data Data
Base ISA
RV32I RV32E

Review

Untitled S2 Core Core Complex

S2 SERIES CORE RV32IMC
Machine Mode « No User Mode
Multiply(4 Cycle) = No FP System Port 0
No SCIE - 32-bit AHB
1 Core Interface » Clock Gating
0 Perf Counters
pinstr Cache TIM O None o
None
TIM 1 None
Debug Module CLIC
JTAG » No SBA 2 Configuration Bits
4 HW Breakpoints 32 Interrupts

14 Ext Triggers » No CRA
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S2 Core 20200706

Settings

MODES & ISA
Machine Mode
User Mode

Core Memory
Interfaces

Base ISA
Multiply

Multiply
Performance

Atomics

Floating Point
StarFive Custom
Instruction Extension
(SCIE)

ON-CHIP MEMORY
TIM O

TIM 0 Size

TIM 0 Base Address

TIM 0 Atomic

Maman: Nnaratinne

Core Design Standard Core
$2 Core 20200706 E20

Present
None

Shared

RV32E RV32I

Present

4 Cycle

None
No FP

None

None
None
None

None

S2 Core 20200706 Core Complex

S2 SERIES CORE

Machine Mode « No User Mode
Multiply(4 Cycle) « No FP

No SCIE «

1 Core Interface = Clock Gating

0 Perf Counters

pinstr Cache TIMO
None

TIM 1

Debug Module

JTAG = No SBA
4 HW Breakpoints
14 Ext Triggers « No CRA

RV32EMC Front Port

None

System Port 0
32-bit AHB

System Port 1

None
Peripheral
None Port
None
None
CLIC

2 Configuration Bits
32 Interrupts
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* ARBIRELEFIE
> ARBERMMLPEMA , 34FVCS | xrun , verilator FERRTLLETR
> IEfftinsight BRRFEI AP RIEEL , FRFEZE#Debug
> iRfitFreedom E SDK IMERINH RIRGRIFFTHINI ARG
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Download Freedom Studio — v2019.081

- a0 R Ip - 3. R B

Windows
15 Debug 23
v E local_interrupts Debug [GDB OpenOCD Debugging]
v ¥ local_interrupts.elf
¥ /® Thread #1 (Suspended : Breakpoint) macOS
= button_2_isr() at local_interrupts.c:115 0x4040
= handle_trap() at init.c:75 Ox404001da
R : = trap_entry() at entry.S:50 0x40400280 Linux
EE{q:/J\;}ﬁ : : ::::;Z?unkrown-elf-gdb
- Digilent ARTY A7=F#x
« Olimex Debugger
+ USB to Micro-USBiERzZL , FHF-FPGA {HEEF18 $TEN
» USB TypeA-B cable, FIsR&EZREXFIEINES
R AIMEFreedom Studio :
o NEMBLUE : wwwsifive.com/boards
| StarFive
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S f{ERFreedom Studio }RRFPGAH&RIR

File Edit Navigate Search Project Run SiFiveTools Window Help

b ‘ % ¥ ¥ o ’Kﬁ >+ Q- E) New Freedom E SDK Project
v v % v v £\ Use another Freedom E SDK
Flash MCS File to Arty FPGA...
- Proie W Reni.. = 08 El cans
S

Flash MCS file to Arty FPGA

Everything looks connected and ready to go!

}TFFFreedom Studio , %k
E@EHEE’JMCSW%UFPGA

[5) Progress Information

O X
i . | C:\freedomstudio\SiFive_China_S\sifive_chi ip\é v —

Flash image file: | C:\reedomstudio\SiFive_China _S\sifive_china_coreip\ SR |-0-| erasing, downloading and flashing MCS data

FPGA size -

O35T @ 100T ]
Create a Freedom-E-SDK Project when the flash process completes programining stacted—

Cancel Details = >
'(?)' Flash MCS File Cancel
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S fEFreedom StudiofRgliEZT =z

- Z2IFFEhkfE , Freedom
& Create a Freedom E SDK Project = X St u d i 0%3: :yllj\c reate P rOj ect

l; Use this Freedom E SDK ) F reed O m St u d i O %1:@

[sifive_coreip E24 AHB rtl_eval v19 08p1p0 release] D:\Work\Projects\sifive coreip E24 AHB rtl eval v19 08p1p0 release\freedom-e-sdk ~ +

oo = f&importfyCore IP3E

openocd

conars B Create Project

~  showing 1 ¢
Design-arty

[

¢« IEEEERY Program, HIERE
[]Use the Metal Library from the SDK when building this project @ Open s5kB P rOJ e Ct n a m e
Select Example Program

[[] Use the BSP from the SDK when building this project

Idhrystone I v | B Watch
A & Create a Freedom E SDK Project
benchmark-dhrystone -
Give your project a great name
Opti ,
g —prons That's a great name
Project nameldesign~arty~dhrystone I ‘ -
(you can change the project location on the next page)
Create a debug launch configuration for OpenOCD v Project name: | designl-arty-dhrystone
B Watch
Use default location
@ < Back Next > Cancel . v .
C:\work\design-arty-dhrystone
default

StarFive
Shanghai StarFive Technology Co., Ltd.
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S {EFreedom StudioH4miETLIE

& work - design-arty-dhrystone/src/dhry 1.c - FreedomStudio

File Edit Source Refactor Navigate Search Project Run SiFiveTools Window Help

B-HE®-R - Bi% -0 Q- @5+ - [Hei@-iBin|pumdssedsi|d
R R R
{5 Project Explorer &3 Registers — O B Console &3 Problems = 8 FFD. K
2g v o8 HEEEE B8
v 15 design-arty-dhrystone A CDT Build Console [design-arty-dhrystone]
@ Build T t /c/work/design-arty-dhrystone/src/debug/ A
> ,UI . argets mv /c/work/design-arty-dhrystone/src/dhrystone
% Binaries /c/work/design-arty-dhrystone/src/debug/dhrystone.elf
B Archives touch -c /c/work/design-arty-dhrystone/src/debug/dhrystone.elf
2 Includes riscv64-unknown-elf-objdump --source --all-headers --demangle s . \
%p. --line-numbers --wide §$ \l y; PrOJeCt Ll )E
(2 freedom-metal/src /c/work/design-arty-dhrystone/src/debug/dhrystone.elf > I
v 8 src /c/work/design-arty-dhrystone/src/debug/dhrystone.1lst
v (= debug riscv64-unknown-elf-size Freedom StUdIO Z
=, /c/work/design-arty-dhrystone/src/debug/dhrystone.elf YA
%5 dhrystone.elf - [none/le] text data bss dec hex filename Ej] j— y Bu |Id
(=] dhrystone.hex 25028 5868 13482 44378
1 dhryst st adSa C:/work/design-arty-dhrystone/src/debug/dhrystone.elf
| dhrystone.s riscv64-unknown-elf-objcopy -0 ihex PrOJeCt
= dhrystone.map /c/work/design-arty-dhrystone/src/debug/dhrystone.elf
1| dhry 1.c /c/work/design-arty-dhrystone/src/debug/dhrystone.hex
S| dhry_1
D 1S 14:30:36 Build Finished (tock 39s5.754ms)
lc] dhry 2.c
(8] dhry_2.s v
E’ ey 18 dhry 1.c 52
@ dhry 1.0 - [none/le] B l
@ dhry 2.0 - [none/le] v
(X)= Varia... &3 Exp Mem = 0 "DHRYSTONE" Benchmark Program
e e ~ StarFive

— \
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S EFreedom StudioREEEBLIEITTIE
Vil Bf=i%Debug , BIA]F#RExecute Program

Vi

S

Edit configuration and launch.

®

Name: Idesign-ar‘ty-dhrystone

|

[E] Main| $8 Target DTS | %5 Debugger| B+ Startup | {C} Config| &~ Source | [C] Common

Project:

’design-arty-dhrystone

C/C++ Application:

Browse...

[src/debug/dhrystone.elf

Variables... Search Project...

Build (if required) before launching

Build Configuration: |Use Active v

(O Enable auto build
(® Use workspace settings

(O Disable auto build

Configure Workspace Settings...

Close

Browse...

StarFive
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« Configure Serial Port
« Check your device manager to find out the serial port

& work - Source not found. - FreedomStudio

File Edit Navigate Search Project Run SiFiveTools Window Help
| - | ~ MITEE R RA R ET=U R SN I = ER 0 ® & | i | SB &Y~ v v v

5 Project Explorer £3 = S i | & Console 2 | [2! Problems ] =% b & l mB~yN~y = O %5 Debug &2
=5 design-arty-dhrystone design-arty-dhrystone [SiFive GDB OpenOCD Debugging] openocd.exe 1 C/C++ Build Console |
Open On-Chip Debugger ©.10.0+dev (SiFive OpenOCD ©.10.0-2019.05.1) I,.ﬂ e ey s T Pm——" I
Licensed under GNU GPL v2 3
For bug reports: 3 New Console View
https://github.com/sifive/freedom-tools/issues —— Byopenocaexe”
2 3 New Serial Port Connection
@ New serial port connection settings
Connection Type: Serial Port v Connection name: | COM4
Connection name: COM4 v New... Serial port: COM4 v
Encoding: GBK o Baud rate: 115200 v
Data size: 8 v
OK Cancel Parity: None v
Stop bits: 1 v

StarFive
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S fEFreedom Studio TEHIZERFZEIFPGA RFIZTT

& work - Source not found. - FreedomStudio

File Edit Navigate Search Project Run SiFiveTools
3~ I B~ R -@BF-O0-Q-iE
{5 Project Explorer 22 | ifii Registers ==Y

v =% design-arty-dhrystone
(@ Build Targets
34 Binaries
B Archives
Y Includes

2 freedom-metal/src

v (2 src

(= debug

l¢] dhry 1.c
[S] dhry 1.s
l¢] dhry 2.c
[S] dhry 2.s
[ dhry.h

ap dhry 1.0 -

& Makefile
| ] README.md

[none/le]

i dhry 2.0 - [none/le]

Freedom Studio =Bza#fliTi%program

Window Help
@ -iBin | @ M S 2| SBB I GOy
¥ = 0O B Console &2 Proble &l XI M BN ~= 08 % Debug 2
A~ COM14 (CONNECTED) v @ design-al
should be: (implementation-dependent), same as above A v 2 dhrys
Discr: a
should be: @ A »* Th
Enum_Comp: 1 Bl Openc
should be: 1 o riscvb
Int_Comp: 18
should be: 18
Str_Comp: DHRYSTONE PROGRAM, SOME STRING
should be: DHRYSTONE PROGRAM, SOME STRING
Int_1 Loc: 5
should be: 5
Int_2 Loc: 13
should be: 13
Int_3_Loc: 7
should be: 7
Enum_Loc: 1
should be: 1
Str_1 Loc: DHRYSTONE PROGRAM, 1'ST STRING
should be: DHRYSTONE PROGRAM, 1'ST STRING
Str_2 Loc: DHRYSTONE PROGRAM, 2'ND STRING
should be: DHRYSTONE PROGRAM, 2'ND STRING
Microseconds for one run through Dhrystone: 12
Dhrystones per Second: 83333
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$ C:\freedomstudio\riscv-openocd-0.106.0-2019.08.2-x86_ 64-w64-mingw32\bin\openocd.exe -f C:\work\SiFi
ve China S\sifive china coreip\freedom-e-sdk\bsp\design-arty\openocd.cfg
Open On-Chip Debugger 06.10.0+dev (SiFive OpenOCD ©0.106.0-2019.08.2)
Licensed under GNU GPL v2
For bug reports:
https://github.com/sifive/freedom-tools/issues
adapter speed: 10000 kHz
Info : auto-selecting first available session transport "jtag”. To override use "transport select <t
ransport>’.
Info : ftdi: if you experience problems at higher adapter clocks, try the command "ftdi tdo sample e
dge falling”
Info : clock speed 10000 kHz
Info : JTAG tap: riscv.cpu tap/device found: ©x20000913 (mfg: ©x489 (SiFive Inc), part: ©x0000, ver:
6x2)
Info : datacount=1 progbufsize=2
Info : Disabling abstract command reads from CSRs.
Info : Examined RISC-V core; found 1 harts

- EEHFR N console, — M FE0penOCD,

Info : hart @: XLEN=32, misa=0x40981105 j':'j—/|\3:|:§zf:|*gdb

Info : Listening on port 3333 for gdb connections . e
Info : Found flash device 'sp s25f1128s' (ID 0x00182001) - ¥RZ IP BXIMAY openocd.cfg, BIRE,
Fc{i2Z;egoﬁrgz:gizogoﬁzgcijgzzr‘s 64 through 255 on flash bank © OpenOCD %Z:E port 33333:':}1:': gdbserver
Info : Listening on port 6666 for tcl connections o Z:I_:gdbﬂ:i%—lt, ?}EE_”«\)\J\\%}% 3333 port,
Info : Listening on port 4444 for telnet connections QD_FJF'jE{J target remote :3333

Info : accepting "gdb’ connection on tcp/3333

. StarFive
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$ C:\freedomstudio\riscvé64-unknown-elf-gcc-8.3.0-2019.08.0-x86_64-wb4-mingw32\bin\riscv64-unknown-el
f-gdb.exe
C:\freedomstudio\riscvé64-unknown-elf-gcc-8.3.0-2019.08.0-x86_64-wb4-mingw32\bin\riscv64-unknown-elf-
gdb.exe: warning: Couldn't determine a path for the index cache directory.

Copyright (C) 2019 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>

This is free software: you are free to change and redistribute it.

There is NO WARRANTY, to the extent permitted by law.

Type "show copying” and "show warranty"” for details.

This GDB was configured as "--host=x86_64-wb4-mingw32 --target=riscv64-unknown-elf".
Type "show configuration” for configuration details.

For bug reporting instructions, please see:
<https://github.com/sifive/freedom-tools/issues>.

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/>. j:;:l, gdb #1&,“\1:5”?5 J")ﬁ}_‘%_,
VAN
For help, type "help”. E‘ljj-a:F;zl:'debug

Type "apropos word"” to search for commands related to "word"

(gdb) set architecture riscv:rv32 . l‘E"’X:I- 32 blt RISC V Core, )\

{g§b§a;§i;e:":g;gigt?;;? assumed to be riscv:rv3z =E set architecture riscv:rv32

Remote debugging using :3333 .
warning: No executable has been specified and target does not support ° l-E"'XT_I- 64 bit RISC-V core, Zﬂiiﬁ

deter‘miningisxecuxble automatically. Try using the "file" command. ZI_E Set architecture I’iSCVII‘V64
(gdb) p/x $pc
$1 = Ox8060d926

CEON
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