How we use KiCad in'

7
e

/
’e 1S R R m—

..
PR G —
ol ¥

- 4 " i e

robotics team? o e
28 AZIA KiCad (EREIEHE AST s s

Speaker #hEE¥ Baogi . I e oo ___ ,,:' ‘j v,v:'_ C
2025/11/14 Shenzhen, China s S-SR ) [ =0 55



Intro

EmiE ) g
- EBRFAE RoboMaster GkBATE{EERLR
- eRFRE, SEFFRARNTEERTA

About the Speaker

Baoqi
Hong Kong University of Science and Technology
RoboMaster Team Senior Hardware Member
Full-stack developer specializing in embedded
systems and PCB design.

About RoboMaster Competition

RoboMaster {1ERKIPEE -

- ERfERit. HENEEA -

- EBORMERIN S ARG D RAAEES, 1R
L, SRV G S, TRERK/MmEE

BEARMA AR IIFEE

Full-process design and manufacturing of robots.
A highly technical robot competition involving
mechanical, board-level hardware, software, and
top-level computer vision algorithms.
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1. Workflow & Version Control
Design Pipeline, Git for KiCad Project
Management

2. Cross-Team Collaboration
Co-Design with Mechanical, HW/SW Handoff &
Documentation

3. Open-Source & Community
KiCad-Based Robotic Modules



BT {ER Hardware Workflow

Requirements From
Other Department
Mech shape/size.
Software MCU
peripheral resources.

Architecture/chip
selection
reference materials.
Discuss/verify feasibility

Schematic/Layout
Progress report

Mutual review/
manufacture
Gerber Release

Document output/
feedback
Embedded/mechanical
testing.
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Stable version
archive/open source
3D model output
Open-source report
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K8uxBIFIE Requirements&Discussion
Use Discord for technical discussions instead of chat software.

Separate development and casual talk; use channels for easy

archiving; newcomers can easily view the records.
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[RIE[E/Layout Schematic/Layout

5/ Git fEABMOTRARIHTE.
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Git for backup and version rollback tool.
Regular progress report on Discord.

KiCad official repository
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Q ik Solarized Light Theme
- Solarized Lic Based on Solarized colorscheme from Ethan Schoonover.
“ - Ei;sed See https://ethanschoonover. com/solarized/ for more details.
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EEl/ZINL/3HE Review/Fabrication/Document

Senior teammate review the drawings.
¥ Senior BiE Bt {4LEB R EE] 2 useful plugin.
NI EREENR MG Output pin assignments as documentation. Export the Step 3D model.
AT Z B S | B Bk /9 30

S Step =#HEZRLZEH
RM2025-G473 1 HtE{$iH R

Interactive Html Bom ARSI EERNRAR 2024 2 2025
=l [F) Generate interactive html .
B BOM to assist with manual EETHREFIIME
pcb assembly & -
N ,
Fabrication Toolkit IMBSIMIEX
JLC PCB fabrication toolkit
‘ Automate PCB fabrication CAN
» process in conjunction with CAN (SIT1042T/3) CAN.TX  CAN_RX
JLC PCB & -
CAN1 PD1 PDO
CAN2 PB6 PBS
CAN3 PB4 PB3
RS485

RS485 (SN75176AD)  TX' RXx' DE?

RS5485 (UART4) PC10 PC11  PAIS

1. FEFERS485IHAERT UARTA BI1E/ FITUART {2,
2. FERRs48SIALRT DESI BRAE N BRT, TEHR RS8SIEO BHEE,
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Archive/Open Source

KIDLhRAREZEE Github Archive
RS A fmiF4a RS

© RM2024-G-Board-Hardware ' 2 et - | ©man 3 -
Poram B v © 2 a wor ) (ki - Avout ®
o way 1, 2024
it et 6401 T y— F——
@ oo - L
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- Software © vaaos (Gt
) README s READHE N
D renowe s
Packages
. Mar 26,2004
RM2024 G473-Main-Control-Board Manual Pl
and e Canmector Seard / Extansian tanguage: © vau

Status Descrigtion

v Assets

1 RM.G473.CShape V24 042ip

Core V24.03 & Connector V24.03 28

Stock:

Core Board PCB:
S2402) + SEMTH2403)
Connectar Board PCB:

5(V2402) + 10(¢24.03)

Next Gen:

Put fabrication version to Github Archive.

Publish a detailed open-source report when open-sourced
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3.5.1 CAN il .........
Q findar 352 ¥H

Dratt a new release

36 EBEREEENT..........
361 RO

362 WEHE .......
36.3 BUEIS Layout
364 (RIPOE

4. FHEHBER

4.1 EE

4.1.1 HERGRED.......
4.1.2 {HiRAEE

4.1.3 FHSRIE

4.1.4 GEADfHE

4.1.5 ASK [EHOFRES

4.16 NRGEAEER
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35 /IR Archive/Open Source

_ o KiCad project online preview: kicanvas.org
KiCad TFE2fEZh' kicanvas.org Online Demo

Project ayers
[@ Board dmr; — MW FCu
[@ Wireles... =0 W n1Cu
B n2Cu
W BCu
F.Adhes
B.Adhes
M FPaste
B.Paste
B FSilks
M BSilks
F.Mask
B.Mask
W Dwags.User
B Cmts.User
W EcolUser
W Eco2.User
M EdgeCuts
Margin
M FCrtyd
Il BCrtYd
F.Fab
B.Fab
User.1
B User.2
W User3
W User4
W User5
N Wl User.6
& W User7
127.39, 83.96 mm / 185.47,87.30 mm = ® M User8
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https://kicanvas.org/?github=https%3A%2F%2Fgithub.com%2Fhkustenterprize%2FRM2025-PowerControlBoard-WirelessCharging%2Ftree%2Fmain%2FPowerControl_PCM_V0.1_Control

REEE

Git B EIRTETREREE MRS, TIHR75 e eI LAE GG
HEHENEE/MAS

HRAZTTIE merge.

Git plugin
GIT,

E KiCad plugin for git

© RM2024_Hardware_Core Private

P master - ¥ 1Branch © 0 Tags

© Ethens Im5145

0_RM2024.3dshapes
0_RM2024 pretty
0_RM2024_HandSolder.pretty
image

[ .gitignore

[ 0_RM2024kicad_sym

Version control

/3DFEELFEE

Q Gotofile

Update to RM2024

Im5145

Update TDSON-8-1_HandSolder kicad_mod
Add README img

No commit message

Im5145

t

Git can manage both software and hardware versions.
Plugins are also available.

A shared footprint/symbol/3d library is used.

But comes with merge issues uh.

() CAN_Debugger Frivate

¥ Logger_ New GUI ~ ¥ 7Branches © 0T

Switch branches/tags X

57 EditPins ~ @ Watch 4

<> Code ~

03900dc - last year  {X) 50 Commits

[ Q l‘md or create a branch.. ]

Add file ~ Branches Tags

+ Logger_New_GUI default

2025-Logger

last year

CAN_Debugger V2
last year CAN_Debugger V3
last year Logger RM2024 _Core
last year Logger

TouchTFT

3 years ago

last year View all branches



FEaBl JHMME Cross-departmental collaboration

itk <-> i Mechanical <-> Hardware
BB El/HAMZEX: Solidworks -DXF-> KiCad Edge cut/no-go zone: Solidworks -DXF -> KiCad

IFFEZL3dR R, TJLASH Step YEREEERINZ KiCad For complex 3D relationships, Steps can be exported

as packages and added to KiCad.
BRAE <-> BB

ERBHRRBERKEEF Software <-> Hardware
B R REREASE MCU IMERIRESED Requires hardware team members to have basic

software skills.
Hardware directly responsible for the allocation of
MCU peripheral resources.



FEIRESZ= Open source projects

EF N[ DCDC B R A FTHIRBIEHIES
SXERBRR

SRCEEE, IBEFRTIERIEN
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A supercapacitor charge/discharge controller
based on a bidirectional DC-DC converter
with wireless charging system

High energy density, ultrafast peak current
loop response

Self-developed bidirectional communication
protocol

© BRESSTETERESR R

RM2025 FiBFHAS ENTERPRIZEAERA




FEIRESZ= Open source projects

STM32G4 SEERkE st

BT RENRE, BRFE

STM32G4 Highly Integrated Main
Control Board

Highly flexible stacked board design
with abundant resources




FEIRESZ= Open source projects

BB EIEA Tk Jlink RS ToRIEBHN FOC i R Es KiCad Inside!
SuperCapacitor Module Wireless Jlink Debugger BLDC FOC Driver Touch Screen Debugger :

AN FOC .
Stepper Motor FOC Driver MR SMT Machine

i
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FHEIRESE Open source projects

Bilibili -EEE&ERS AT A
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2nd Tutorial
Hardware

01:48:11

HKUST RM2026 Tutori
al 2: KiCAD

© enterPRIZE

6th Tutorial
Hardware

L

02:23:26

HKUST RM2026 Tutori
al 6: Main Control Board Layout

© enterPRIZE

st Tutorial
Hardware

HKUST RM2026 Tutori
al 1: Introduction to

© enterprizE

5th Tutorial

Hardware AN
('\‘ \b )

02:00:34

HKUST RM2026 Tutori
al 5: Schematic Diagram Drawing

HKUST RM2026 Hardware Tutorial 6: Main Control Board Layout

Step 2: B{FIZH(BIR)

WARODENE BTN MELFL, Buzzer, 12, led F
MERZ R 7 T,
BEMAEAMBE Buck, L75H) XT30

Power Considerations
KEBRIEBRATRENE, —FEATHR
Buck(f531 28 /%) Wil MOTIH



Publications

A EFRRIS A FAEA B
Bilibili, Github, Robomaster IS

All of the above open-source content has
been published on our team's Bilibili,
Github, and Robomaster BBS accounts.
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._@ This is the code management platform for HKUST RoboMaster Team
&5
T Ax 92 followers () Hong Kong
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