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Try to create some value

o https:// github.conm HalfSweet
@ halfsweet@halfsweet.cn

@ https:// space.bilibili.con113604828
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HSLink Pro

- 80M SWD/JTAG

- 1.8-5V Level support and power output
capability, 1A max

- CDCDTR/RTS support

- https://cherrydap.cherry-
embedded.org/projects/HSLink%20Pro

HSCanT

- 4 channel 8M CAN FD

- Slcan/GS USB support, dynamic switch
- Ecubus Pro

- https://hscant.cherry-embedded.org/
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Why KiCad ?

. Native crossplatform support

. Powerful performance that still runs smoothly on lowend devices

. Plain text document format, Gifriendly, easy to integrate

. Open Source! A community of freedom, where your copyright always belongs to you

. | can contribute to the community

. Arich API and plugin system that provides great flexibility and fosters a highly engaged
community

. Cl/CDfriendly, with kicad-cli and open file formats that facilitate automation.



Disadvantages of KICAD ?

. The library is still missing many nestandard components; even though the library
YFAY QL I RNRBLJ AY

. Content ger

34 LogicTranslatio

requirement

. MCUs have

GND

GND




Describe using structured data

., Footprint

packages:
- name: QFN-68-1EP_7x7mm_P@.35mm_EP5.49x5.49mm
size_source: "https://downloads.sifli.com/user%2@manual/DS57
device_type: QFN
ipc_class: qfn_pull_back

. FiEDE e .
| 0 |' o —I & num_pins_x: 17
PIN 1 GORNER — —22 SEATING PLANE = o oo num_pins_y: 17|
,\ TOTAL A 0.8 0.85 0.8 pitch: 0.35
STAND OFF Al ] 0.02 0.05 b d . .
MOLD THICKNESS AZ o 0.85 ——— Wl s
L/F THICKNESS AS 0.205 REF nominal: 7.0
LEAD WIDTH b o1 | o1 | o2 _ .
— [ X o 7 BsC tolerance: 0.1
I E 7 BSC body_size_y:
LEAD PITCH a 0.35 BSC .
) . o Sz I : 2: ::: :z :: nominal: 7.0
T 0.38 o4 045 tolerance: 0.1
LEAD LENGTH .
u 03 a4 0.5 overall_height:
LEAD TIP TO EXPOSED PAD EDGE K 0.3556 REF X .
PACKAGE EDGE TOLERANCE s o1 minimum: ©.85
MOLD FLATNESS oot 0.1 nominal: 0.9
GOPLANARITY L 0.08 i
LEAD OFFSET bbb 0.07 maximum: ©.95
" PSP o L al lead_width:
8{&ogalc] b minimum: .10
T0P VIEW SIDE VIEW nominal: ©.15
— A maximum: ©.20
| o . [E]WEAE] L, ' lead_len:
: guouuuupouauuooD minimum: .35
A7 — 36 nominal: ©.40
=) S ewostD DE :
=) / C=|ATTACH PAD maximum: ©.45
= p=i EP_size_x:
g S NOTES minimum: 5.39
L B = AEFLAMTY APPLES TG Loos,come Leads A0 DE ATioH PA rominati 5.49
£ CTE0E - =l 4FINISH: Cu/EP + Snfin205 i maximum: 5.59
- = EP_size_y:
= — 0.0
= (= minimum: 5.39
= — : .
= pum nominal: 5.49
F w maximum: 5.59
= ® EP_num_paste_pads: [3, 3]
oo 0000000000000000 —Hi-paste-pagss L2
83 s ' £ . thermal_vias:
[ElecB[CAE]
BOTTOM VIEW count: [4, 4]

drill: 0.2
EP_paste_coverage: 0.6

paste_via_clearance: 0.1




Describe using structured data

, Structured Data Built Around the Chip

pads: variants:

PA0O: &PADO - part_number: SF32LB520U36
type: bidirectional description: "8Mb NOR Flash"
pinmux: package: QFN-68-1EP_7x7mm_P@.35mm_EP5.49x5.49mm

- {function: GPIO_A®, select: 0} pins: &SF32LB52x_QFN68_PINS
{function: LCDC1_SPI_RSTB, select: 1} - {number: 1, pad: xPA32}
{function: I2C, select: 4} - {number: pad: *PA31}
{function: UART, select: 4} ~ {number: pad: *PA30}
{function: TIM, select: 5} — {number: pad: *PA29}
{function: LCDC1_808@_RSTB, select: 7} = ALLEE S (LA bl

PAOL: &PAD1 - {number: pad: *xPA27}

. , - {number: pad: *PA26}
type: bidirectional — {number: pad: *PA25}
pinmux:

- {number: pad: *xPA24}

— part_number: SF32LB523UB6
description: "32Mb OPI-pSRAM"
package: QFN-68-1EP_7x7mm_P@.35mm_EP5.49x5.49mm
pins: *SF32LB52x_QFN68_PINS
part_number: SF32LB525UC6
description: "64Mb OPI-pSRAM"

O 00~ o B WN

— {function: GPIO_Al, select: @} — {number: pad: *PA23}

package: QFN-68-1EP_7x7mm_P@.35mm_EP5.49x5.49mm
pins: *SF32LB52x_QFN68_PINS

part_number: SF32LB527UD6

description: "128Mb OPI-pSRAM"

package: QFN-68-1EP_7x7mm_P@.35mm_EP5.49x5.49mm
pins: *SF32LB52x_QFN68_PINS

- {function: I2C, select: 4} — {number: pad: *PA22}
— {function: UART, select: 4} — {number: pad: *VDD_RTC}

— {function: TIM, select: 5} — {number: pad: *VDD_RET}
PAG2: &PAQ2 - {number: pad: *VDD33_VOUT2}
type: bidirectional - {number: pad: *VDD_VOUT2}
pinmux: - {number: pad: *VDD_VOUT1}

{function: GPIO_A2, select: 0} — {number: pad: *BUCK_FB}
{function: LCDC1_SPI_TE, select: 1} — {number: pad: +BUCK_LX}
{function: I2S1_MCLK, select: 3} = {number: pad: *VSYS}
{function: I2C, select: 4} = ot el BRIy

{function: UART lect: 4} — {number: pad: *VBUS}
unetLon: oo — {number: pad: *VDD33_VOUT1}
{function: TIM, select: 5}

- {number: pad: *VDD18_VOUT}
{function: LCDC1_JDI_B2, select: 6} _ {number: pad: *VCC}

{function: LCDC1_8@80_TE, select: 7} - {number: pad: *PA20}




Describe using structured data
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& 5-1: SF32LB565/SF32LB566/SF32LB567 ( BGA175 ) BRI A ( /F#LHE )

2 Dl
m ] (D |aaa|C -
' ]
WHIp14 13121110 9|8 76 6 4 3 2 A
C 00 00 CCO Q00|
PN #1 CoO00O0000C QOCOO|E
- CORNER 00 OO0 | 00 YOO |
svmbol Dimension in mm Dimension in inch : . C 000 © D00 QCOoOO|v
’ iy | omow [ oaex [ owow | owow [ owax © O00O00D00COO0 O0O|r
A 0,340 | 0.940 | 1040 | 0.03% | 0.037 | 0,041 o 00 GO (r
i 0130 | 0180 | 0230 | 0.005 | 0007 | 0.009 - = ggggg gggg 88388 M
a2 |07 [oozeo [oosno [Touzs | ooom oo o O 0000 O -
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] 6, 000 0. 246 COO00O000DI00 0000O|r
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]
. ( J T J [ J- [V
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L \SULDER BALL
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DETATL. A
TECHNCLOGY SPECTFTCATION [ A 45K ] || ddd . .
L. BALL PAD OPENING: mm; - [FRIEEITESF O mm: ] DETATL A Side View

ANPRIMARY DATUM © AND SEATING PLANE ARE THE SOLDER BAILLS:

[FEFRACMEm 2558 ]

ANDIMENSION b 1S MEASURED AT THE MAXTMUM SOLDER BALL DIAMETER, PARALLEI
TO PRIMARY DATUM C: _JUsPb 2B iRk e, Hir+ s, |
4. SPECTAL CHARACTERISTICS C CLASS: bbb, ddd; [45#R#51%C3: bbb, ddd; ]

A\NTHE PATTERN OF PIN 1 FIDUCTAL TS FOR RERERENCE ONLY;

[PIN 1 BRiR B {ItE %, ]

6. BAN TO USE THE 1LEVEL 1 ENVIRONMENT-RELATED SUBSTANCES:

LR ALAEIT] -SRI B IR s

5-4: BGA175 2R~




Describe using structured data

] 5| B
¢ @EFS|IHEERN . RttRxAERNS|ESHER.

S| (N): PAOO ERTRSHBRT (V)
v {ERTFAEERASHR (De

v AR (V)

5|I4%&S (B): 51

AVDD33 VDD_RTC
PVDD VDD_RET
VBATS BUCK_FB
VDDIOA DACN
VDD_SIP DACP

SR < NE

Fia:
Efz — =4
X 454%: 450

Y Ae47: -1100

R PAOO
SIMBI%KE (P): 100

SIMBMIAERBE (A): 50
SINESXARE (Z): 50

3| E FRTHEEE X

BUCK_LX
AVDD_BRF NC22
XTAL4BM_XI BRF_ANT
GPADC_VREF

SIS R AT
GPIO_AO

12C
LCDC1_8080_RSTB
LCDC1_SPI_RSTB
TIM

UART

+ [ ]

It looks awful And it's really
Inconvenient for wiring In the schematic



Describe using structured data

. Itis clear that the most complex parts are typically the power supply and analog sections.
. S0 we can manually edit this part, use it as a template, and replace it during the actual

generation BREANT 22

BAT ==

VSYS ==

vl templates/sys
[1 SF32LB52_X.kicad_sym

BUCK_LX ==
BUCK_FB ==

VDD18_VOUT ==
gads-sifli.com/usems20mantal/D95201 —SF 32| B5XE- [FHia sHeet%20Y2p5p3-pd
VDD_VOUTL |—=

fa)

[1 SF32LB52x.kicad_sym

fa)

PCM=S1RXTAMABMPN 68— EPLAXZmIm (P 0.35mm_¥PB5.¥9%H 2 Sm
=— XTAL4B8M_X0 VDD_RET ==

= AUD_VREF AVDD_BRF =
=— AVDD33_AUD

= DACP VDD33_VOUT1 ==
= DACN VDD33_VOUT2 —
==~ ADCP

«— MIC_BIAS GPADC_VREF [




Use the plugin system for release

T RASEE

Bk (96) EBEXREK (6) [FRE(0)

KiCad official repository mirror

mfF (64) HIEREHEF (0) | E(15) E®E™E (17)

SiFli Library

=R This addon contains the Symbols, Footprint, and 3D Models for the SiFli
= = SoC and Modules family. All footprints were designed according to the
Nuova Elettronica Symbols Library Recommended PCB Land Pattern section present on each module

Symbols collection similar to datasheet.

the one used by the italian # Hardware Design Guidelines
magazine: Nuova Elettronica gt
Before designing your hardware, be sure to check all recommendations at:

SiFli Library - SiFli Hardware Design Guidelines:
This addon contains the — g3
Symbols, Footprint, and A ———
3D Models for the SiFli . T RABTEIRAN: com.github.OpenSiFli.kicad-libraries
SoC and Modules family. . ¥F: CC-BY-SA-4.0

. TF&: HalfSweet
SparkFun KiCad Libraries . web:
SparkFun's Libraries for KiCad . &R
71819 - homepage:

WA FTEADN  RREAKN RE RS

Il T MXEREK... TATRAREER




Why do we need structured data?

. In the previous workflow, component footprints and symbols were manually created by
dedicated engineers lots of repetitive work, heavily manual, and ern@mone

. Symbols may be maintained by different people, and different engineers have different
tastes, so the visual style is inconsistent

. There Is no effective version control mechanism, so updates are hard to propagate to
every endpoint

. Software and hardware are like isolated islands, and we still have to synchronize them
manually.

¢CKS SEA3dUGAY3T $2N] Ff296 R2Sa y20 | RKSNEB
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0 2



Bridging hardware and software

We can leverag¥ A / Ipliyi@ ystem to import and export alternate functions

The alternate functions table can act as a common initialization source for various
software, such asifli-rs and Zephyr device tree

By performing checks in the automation flow in advance, we can eliminate potential
errors before actual production

Structured data can also be used as a data source for external tools, for example tools

similar to STM32CubeMX BiPMicroTools
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ACMP
ADC
EWDG
GPIO
GPTMR
12C
12C0
12C1
12C2
12C3
JTAG
PMIC
SOC
SPI
SYSCTL
TRGM
UART
uUsB

USBPHY

TRGM
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HPM5301_QF
=E® QR
TR E RS RN
ECE LAY
SRS IR
HPM5301
QFN48
QFN 6x6mm/0.4mm
515
Pull
X i Schmitt
PinName Signal Loop Back X Pull Enable Pull Select Resistance
Trigger
Strength
PAO7 12C1.5CL Enable N/A Pull Enable Pull Up N/A
PANA 12C1 SNA N/A N/A Pull Fnabla Pull Lln N/A



