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1 YcTaHOBKaA

1. Online

1. Pa3apxuBupoBarth B 100yI0 yno6Hy0 aupekTopuio apxuB dcs-emulator.tar.gz
(narpumep B /home/<username>/opt).

<username> - Ums no/sib3oeamesns

2. PazapxuBupoBath B /H00YI0 y00HYIO AMPEKTOPUIO apxuBhI dcs-eclipse.tar.gz u risc-
v-toolchain.tar.gz (HannpumMep B /home/<username>/opt)

3. [Hob6aButhb cchuiky Ha periosutopuii 111 Coro3 B cBoii ITK 3armyckom cKpurita
install_user_dcs_repo.sh:

sudo bash <path_to_script>/install_user_dcs_repo.sh

<path_to_script> - nymb 00 Oupekmopuu, 8 Komopoti Haxooumcs
install_user_dcs_repo.sh

4. OOGHOBUTH CMHCOK JOCTYITHBIX MAKETOB MPOrPaMMHOTO 00eCTiedeHusI U yCTaHOBUTh
HeoOXOMIMble TIaKeThl, UCII0/B3Ys C/lelytole KOMaH/Ibl B TepMUHaie Linux:

sudo apt update

sudo apt install scemu-mcu5400tp194 scemu-analog scemu-digital openjdk-17-jdk make gtkwave -y

IMpumeuaHue: KOMaHObI MO2ym 8bINOAHSIMbCS HEKOMOpoe 8pemsi, He06Xo0UMO
00#0ambCsl  3a8epuieHusl.

2. Offline

1. Pa3apxuBupoBath B M00yI0 ynobHyI0 AupekToprio apxuB dcs-<packages-names>-
<dist>.tar.gz (Haripumep B /home/<username>/opt).

<packages-names> - umeHa nakemos, KOmMopble co0epicamcsi 8 COoOpke
<username> - ums nonb3oeamesnsi
<dist> - ducmpubymue Linux (Ubuntu 22.04 — jammy, Debian 12 — bookworm)

2. Tlepetitu B fupektoputo dcs-<packages-names>-<dist>, KOTOpasi pacIioyioykeHa o
TyTH paHee BbIOpaHHOMY /17151 pa3apxuBrpoBaHus dcs-<packages-names>-
<dist>.tar.gz.



3. 3anycrtuth ckpunr install-<packages-names>.sh u3 gupekropuu dcs-<packages-
names>-<dist>, BbINOJHMB B TePMHHAJe CJIeAYIOIYI0 KOMaHAY

bash install-<packages-names>.sh.
HpumeuaHue: 80 epems 8blNO/IHEHUA CKpunma Heobxooumo esecmu naposib om sudo.

B cydae ycrieniHoro BeinosTHeHUst CKpunTa, dcs-eclipse OyzeT HaXoAUTHCS TI0
iyt /home/<username>/opt/dcs-eclipse, risc-v-toolchain OyzeT HaX0UThCS TI0 Ty TH
/home/<username>/opt/RISC-V_Embedded_GCC12.

2 3anyck nporpammbl Eclipse

[yis1 3amycka riporpammibl Eclipse Heo6xoaumo:

1. ITepeiuiTu B gupekToputo dcs-eclipse v ABaXkabl HaXkaTh Ha eclipse (Puc. 1)

T Kopaua

PucyHnok 1 - IIporpamma eclipse

2. Boibparth pacriosiokeHre workspace HakatHeM Ha KHONKY Browse (Puc. 2) wu
TI0C/IeIYIOIIUM BbIOOPOM [THUPEKTOPUH

This product Launcher o x

select a directory as workspace

This product uses the workspace directory to store its preferences and development artifacts.

fhomefakarpov/Work/sandbox/quick_start/dcs-eclipse/workspace w | Browse...

Use this as the default and do not ask again

» Recent Workspaces

PuicyHok 2 - Beibop workspace



3. Haxxatb Ha kHoriKy Launch (Puc. 3)

This product Launcher o x

Select a directory as workspace

This product uses the workspace directory to store its preferences and development artifacts.

[home/akarpov/Work/sandbox/quick_start/dcs-eclipse/workspace ¥ Browse...

Use this as the default and do not ask again

» Recent Workspaces

Cancel Launch

Pucynok 3 - Launch



3 Co3paHuve npoekKkTa

s co3panust mpoekta Quick Start HeobxoaUMO:
1. HaxkaTh Ha KHOTKY «Create a project» B okHe «Project Explorer», pacrno/jio)keHHOM B
J1eBOU yacTu uHTepQelrica nporpammsl (Puc. 4)

®ibip Q

@B
o @

[ Project Explorer x B85 Y7 8 =]

There are no projects inyour workspace.
Toadda project:

Create a project.
> [MPOTt projects,

2= Outline x 5 ]

Z Tasks X

PucyHok 4 - Create a project



2. PackpeiTh MeHt0 «C/C++» 1 ABaXKbl HaXkKaTh Ha KHOTIKY «C/C++ Project» (Puc. 5)

New Project o x

Select a wizard —

Wizards:
type filter text

b (= General

i [©]C/C++ Project ‘

@ < Back Mext > Cancel Finish

PucyHok 5 - C/C++ Project



3. HaxkaTh Ha kHOTIKY «C++ Managed Build» (Puc. 6)
4. Haxkatb Ha kHOTIKY «Next» (Puc. 6)

New C/C++ Project

Templates for New C/C++ Project

C Managed Build
Make @ A C Project build using the CDT's managed build system.

C++ Managed Build
A C++ Project build using the CDT's managed build sy.

stem.

S.* Create a Makefile project using COT's new Core Build

System. Over existing content or a new project with optional

@ < Back

Cancel

Pucynok 6 - C++ Managed Build

Finish




5. B nosBuBiIeMcs OKHe B rosie «Project Name» Hamucarh jkejlaeMoe Ha3BaHUe IIPOeKTa,
BbIOpaTh «5400TP194 QuickStart C++ Project» 1 HaxkaThb KHOTIKY «Next» (Puc. 7)

o x
C++ Project —
Create C++ project of selected type _l_ |

Project name: | example

Use default location

Project type: Toolchains:

~ [=Executable RISC-V Cross GCC
® Empty Project
® Hello World C++ Project

% 5400TP194 QuickStart C++ Project
b = Shared Library
b = 5tatic Library
b i=Makefile project

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

@ < Back

Cancel

PucyHok 7 - Co3gaHue rpoekra



6. Haxkatb kHOTKY «Next» (Puc. 8)

Basic Settings

Basic properties of a project

Author

Copyright notice Your copyright notice
Hello world greeting = Hello!

Source src

Linker other options: = --specs=nosys.specs

>

Cancel

Finish

PucyHok 8 - Co3zaHue npoekra




7. Haxxatb kHOTIKY «Next» (Puc. 9)

o
Select Configurations —
Select platforms and configurations you wish to deploy on _l_ |
Projecttype:  Executable

Toolchains: RISC-V Cross GCC

Configurations:

4% Debug Select all

B Release

Deselect all

Advanced settings...

Use "Advanced settings" button to edit project’s properties.

Additional configurations can be added after project creation.
Use "Manage configurations" buttons either on toolbar or on property pages.

@ < Back

Cancel

PucyHok 9 - Co3zaHue npoekra
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8. Haxxatb kHOTMKYy «Browse», BbiOpaTh myTh A0 toolchain (B manHom ciyuae RISC-

V_Embedded_GCC12) rnybuHoi BK/IIOYast AUPEKTOPHIO «bin» ¥ Ha)kaThb KHOTIKY «Finish»
(Puc. 10)

o x
GNU RISC-V Cross Toolchain —
|
Select the toolchain and configure path —
Toolchain name:  xPack GNU RISC-V Embedded GCC (riscv-none-elf-gcc) -
Toolchain path| | /home/akarpov/Work/dcs-emulator/risc-v-toolchain/RISC-V_Embedded_GCC12/bin Browse... | [kPack...
On macOS use Shift+Cmd+"." to show the hidden folders while browsing the file system. xpm uses a .content folder to store the binaries.

< Back Next > Cancel

Pucynok 10 - Beibop toolchain
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4 CMeHa nepcneKkTuBbl

[y cMeHBI MepCreKTHBbl HeOOX0AMMO Ha)kaTb Ha KHOTKY «Open Perspective» B
rpaBoM BepxHeM yrny (Puc. 11), Beibpatb «C/C++» 1 HakaTh KHOTIKY «Open» (Puc. 12)

des-eclipse _ e ox
File Edit Nvigate Search Project SPO Run Window Help
o-Ee B ML LT A a [F=
&5 Project Explorer x | BESY § 0| S
O TT——
Openafile or dropfiles here to open them
Find Actions Ctrl+3
ShowKey Assist ShiftsCtrisl
£ Outline x =& New CtrisN
There is no active editor that provides an outline
& Tasks x| ¥ 3§ =8
0 tems

& example

Pucynok 11 - Open Perspective

Open Perspective = x

ebug
5 Resource (default)
£8Team Synchronizing

Cancel Open

PucyHok 12 - Open Perspective
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5 Coopka npoekTta

inst cO6opku rpoekTa HeoOXOAUMO Ha)kaTHeM BbIOpaTh paHee CO3JaHHBIM MPOEKT B
okHe «Project Explorer» B sieBoii yactu uHTepdelica mporpammbl (Puc. 13), HakaTh Ha
CTPeJIOUKY PsAJIOM C KHOTKOM «Build» 1 Haxkatb Ha KHOTIKY «Debug» (Puc. 14)

File Edit Source Refactor Mavigate 5Search Project 5PO Run Window Help
vl @ SR vER I ID gvaEvdvyeGviH~vO0O~vi® -

5 Project Explorer x &y 3 = O

b & example

PucyHok 13 - Beibop mpoekTa

File Edit Source Refactor MNavigate Search Project SPO  Run  Window
vl osvqEe 9L @vavEvEvi H O

i Project Explorer x & v 3 = 8

Pucynok 14 - Build
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B ciyuae ycriemmiHod cOOpKM MpoeKTa B HIDKHeM uactyd uHTepdeiica B okHe «Console»
BbIBE/IeTCSI COOTBETCTRYOLMH jor (Puc. 15)

[*l Problems | ] Tasks | B Console x | Properties
CDT Build Console [example]

F1lnlshed DUllidalng TargetT: eXample.elT

Invoking: GNU RISC-V Cross Create Flash Image
riscv-none-elf-objcopy -0 ihex "example.elf" "example. hex"
Finished building: example.hex

Invoking: GMU RISC-V Cross Print Size
riscv-none-elf-size --format=berkeley "example.elf"
text data bss dec hex filename

1448 @ 12 1468 5b4 example.elf
Finished building: example.siz

14:29:57 Build Finished. @ errors, 2 warnings. (took 285ms)

PucyHok 15 - JTor c6opku nmpoekTa

6 MogenupoBaHue

[ MogevpoBaHusi He06X0AUMO:

1. PacKphbITb NPOEKT Ha)kaTheM Ha KHOTIKY pacKphbITHs epeBa ripoekra (Puc. 16)

File Edit Source Refactor Navigate Search Project SPO Run
15 Project Explorer x BES Y § = O

PucyHok 16 - KHomka packpeITUs lepeBa IpoeKTa
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2. OTKpBITH aiin «config.json» mocneqoBarensHO HaxkaB [TKM Ha ¢aiin u BeiOpaB «Open
With - Text Editor» (Puc. 17)

File Edit Source Refactor Mavigate Search Project SPO Run V
vl BSv®{vm D  gvaawrdy@ v

¥ Project Explorer x ® 7 § = 0O

v & example
b # Binaries
b i Includes
» = Debug
b (= src
b (= startup
- config.json

PucyHok 17 - config.json
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3. B 6noke «m5400tr194» B mosie «program» yka3aTb nyTh Ao hex caiina (Puc. 18),

TOTy4eHHOro Tiocsie coopku mpoekra (Puc. 19), uMst KOTOporo oripeziesisieTcsi Ha3BaHHUEM
ripoekTa (Haripumep, example — example.hex, test_project — test_project.hex)

File Edit Source Refactor Navigate

Search Project 5PO Ru
Oyl @ ®vy&{v@idH

Eraiw v @

BES% Y & = 0B

5 Project Explorer x

¥ = example
b & Binaries
b i Includes
¥ (= Debug
P = src
P (= startup

B example.hex

= example.map
| & makefile
L@ objects.mk
| & sources.mk
P &= srC
b (= startup

- config.json

Pucynok 18 - example.hex
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workspace - example/conf

File Edit Source Refactor Navigate Search Project SPO Run Window Help

O>E B By ~vm: L gvev[dfvr@vrigvyQOvyi® Iy HE T @ wipHriee
5 Project Explorer x 4G W & = O | E configjson X
¥ 5 example {
B "settings": {
b 4 Binaries "waveform": "waveform.wvcd",
» [l Includes "tran_analysis": true,
» = Debug "tran_tstep": "le-6",
"tran_tstop": "1",
src
V& "trace": "all"
P (= startup ',

B config.json "modules”: {

"bool_wval": {
"type": "bool_wal",
"parameters”: {
"value": true,
"delay": "1@5ns"
}
+
"vsourceDe": {
"type": "wsource",
"parameters”: {
"W 4.96
}
+
"m5400tr1o4": {
"type": "mcu34@8TP104",

"pa ters": {
l "program": "Debug/example.hex", I

poIt": 33333,
"debug": false

}

.

"pulll": {
"type": "pull",
"parameters”: {

PucyHok 19 - config.json

4. Coxpanurh aiin config.json Ha’kaB kKoMOMHaLMi0 KiaaBui Ctrl+S
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5. Haxarb Ha KHOMNKy «emustart» paclOJIOKeHHY0O B BepXHeW 4YacTh

niporpammsl (Puc. 20)

File Edit Source Refactol Navigate
o= B-& @
[ Project Explorer x BES®Y &t =2
&5 example
4 Binaries
& Includes
(= Debug
(& src
(&= can_test
(= hardware
(= i2c_test
= owi_test
(& spi_test
(= uart_test
@ startup
config.json

earch Project SPO Run
Ev&~vE~r@-
[& main.cpp X “

workspace - example/src/main.cpp
Window Help

#vovi@svidmE i@ w[Rlu-i-eo

#include <cstdint>

#include "hardware/5400tp194.h"
#include "spi_test/spi_test.h"
#include "uart_test/uart_test.h"
#include "can_test/can_test.h"
#include "owi_test/owi_test.h"
#include "i2c_test/i2c_test.h”

#define SPI
S/ /#define CAN
/r#define UART
/r#define OWI
/r#define 12C

“int main() {

CMM->ahbclken = CMM_AHBCLKEN_GPIOA

while (1) ¢

#ifdef sP1
spi_test();

#endif

#ifdef can
can_test();

#endif

#ifdef uarT
uart_test();

#endif

#ifdef owr

PucyHok 20 - emustart

uHTepdetica
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6. HoXaaTbCsi OKOHYAHUSI MOZe/NVMpOBaHUs, HakaTb Ha MMs IIpOeKTa B OKHe «Project
Explorer» u Haxare kmaBumly F5, B KOpHe mpoekTa [O/DKeH TIOSIBUTbCS —(Daids
«waveform.vcd» (Puc. 21)

worl
File Edit Source Refactor Mavigate Search Project SPO Run Window Help
v R BYR B IO @gv@8vydvy@viH~vO0Ovyi@I~vi JRFE T @iw
&5 Project Explorer x S Y § = 8 | [£ main.cpp X
32 Binaries #?nclude ha?dware354?@tp194.h
#include "spi_test/spi_test.h"
il Includes #include "uart_test/uart_test.h"
= Debug #include "can_test/can_test.h"
o #include "owi_test/owi_test.h"
#include "i2c_test/iZc_test.h"”
(= can_test
= hardware #define SPI
& i2c_test '“If#def?ne CAN
. /t#define UART
(= owi_test /r#define ONI
= spi_test /t#define 12C
(= uart_test .
. =int main() {
[¢] main.cpp
(= startup CMM->3hbclken = CMM_AHBCLKEN_GPIOA;
config.json
while (1
B waveform.ved (1) ¢
#ifdef sPI
spi_test();
#endif
#ifdef caAN
can_test();
#endif

#ifdef UART
uart_test();
#endif

#ifdef owr

o A _arn

[£ Problems | ¥ Tasks | B Console x | [ Properties

dcs-emulator-console
Info. Emulator start
Info. Simulation finished

PucyHok 21 - waveform.vcd
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7 DanbHenwasn padota ¢ npoekTtomMm QuickStart

B nipoekTe nipezcTaBieHbl GyHKLMM, peanu3yoliye MporpaMMHUPOBaHue ClielyHOIIUX
untepdeiicoB: SPI, CAN, UART, OWI, 12C. [Ins ygobcTBa BbI30B (DYHKI[MH peari30BaH
yepe3 makpoc #define. [Ins 3amycka Tecta TOro WM WHOrO WHTepdeiica HeoOXOAMMO
PaCKOMMEHTHPOBaTh CTPOUKY ¢ MakpocoM #define u Ha3BaHueM IiesieBoro uHrepdetica B
¢avine main.cpp (Puc. 22), CTpoukuM C Ha3BaHWSMU OCTaJbHBIX HWHTep(eucoB —
3akoMMeHTHpoBaTh (Puc. 23), mpoBecTH TMOBTOPHYIO COOpPKY TIpOeKTa W 3alyCTUTb
Mo/iesiipoBaHue (0e3 U3MeHeHus oSl «program» B (aiisie config.json).

IMpumeuaHue: neped 3anyckom MoOeaupoeaHusi HeobXoo0umMo npogepumb COXpAHEeHbl AU
u3MeHeHusi 8 ¢aliie main.cpp.

File Edit Source Refactor Mavigate 5Search Project 5PO  Ru
5w I @v%vlg—w o) @vﬁﬁvlﬁv@

i Project Explorer x E® Y & = B8

¥ == example

b+ Binaries

P & Includes

b (= Debug

¥ [ SIC
b (= can_test
b = hardware
b (= i2c_test
b = owi_test
P = spi_test
b (= uart_test

» B main.cpp

P (= startup

config.json

PucyHok 22 - main.cpp
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File Edit Source Refactor MNavigate Search Project SPO Run Window Help

g Bry{ v S @Sy drEGryi Oy @i S E 0
[t Project Explorer x 2% %Y § = O || maincpp X
vL._-'f,e)(amp[e #include <cstdint>
I #include "hardware/5400tpl94.h"
b 35 Binaries . . .
) #include "spi_test/spi_test.h”
P il Includes #include "uart_test/uart_test.h"
b (= Debug #include "can_test/can_test.h"
——— #:!.nl:lude "c_:w1_testfc_:w1_te5t.h"
dinclude r32c festi/ifc test.h"
p = can_test
b = hardware #define sPI
b = i2c test =/ /#define CAN
- /{#define UART
P = owi_test /#define OWI
b (= spi_test /i#define I12C
b = uart test

PucyHok 23 - Defines

3a Gonee moapobHBIM omMcaHueM 3MynsTopa MUKpocxembl 5400TP194 obGpamatitech
nokymeHT 5400tp194-emulator.pdf.
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