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EASYEDA LIBRARY SETUP — STD EDITION

Download Fab Academy parts library from
gitlab repository
» Eagle library

* Kicad library

Start EasyEDA Std Edition

Click File > Open > Eagle. Click OK, then
search for downloaded Eagle library (fab.lbr)

Select “Extract Libs” and click Import
Check “Select All" and click Add to Library

To use the library in Schematic Capture, click
Place Symbol. In the Dialog box, select
EasyEDA / Symbol / My Libraries > All

To import Fab Academy Kicad library, follow
the steps above but choose kicad-master.zip

Open Eagle file

Please make sure that
above

@EOSYEDAS’: File Advanced Setting Help Deskiop Clie

) = L4 New

File Operation:

the chose Eagle files are saved in Eagle v6.0 and

Select file(s Maximum file size: 30 MB

E Filter £ File Source.. | Altium Designer... .
=N ) Evvact s
upply Flag Stand: || Kicad... l Import File and Exiract Libs
1 vee l

Please choose only the libraries needed

Filter l

3 Select All

{3 ¥ ADC_12-BIT_8CH_SOIC

{3 [#] ADC_12-BIT_DUAL_MSOP
{3 [#] ATSAMSTON

{3 [¥] CAP-POLARIZED

{3 [¥] CAP_POLARIZED

{3 [#] CAP_UNPOLARIZED

{} [#] CAP_UNFOLARIZED2220

{1 [¥] CAP_UNFOLARIZEDFAB

3 [#] CONN_01_SCREW-FAD2-5MM
3 [#] CONN_O1_SCREW-FAD4MM
{3 [#] CONN_02_TERM-ADAFRUIT
{3 [7] CONN_02_TERM-FABLAB
{3 [#] CONN_02_UPDI1X02SMD
3 [#] CONN_02X2-PINHEAD-SMD
Library Owner | skeatz

N T

- Create Team

Q, Library

EasyEDA LCSC Electronics

- ]

Keywaords at least 3 characters

Symbol Footprint Spice Symbol SCH Module PCB Module 3D Model

Nork Space LCSC JLCPCB Assembled System Follow

Title(PartNO)

Keyword to Filter
L NU_unune, SEIET U

My Libraries £3 CONN_MICRO-USB_1/100
N COoM-vse e
My Favorites £} CONN_USB-JST-2MM-SMT
£3 CONN_05X2SHD
£} DEVICE_NRF24L01+
£} CONN_05X2RAF
£} LEDFAB1206
£1 SW_SWITCH_TACTILE_6MMBMM_SWITCH
£} CONN_04X2SHROUDED
3 CONN_USB-MB-H
£1 CONN_USB-A-H
£} CONN_USE

EasyEDA = Symbol > Work Space > All

Apply New Part

Footprint
ELLLIY

DX4R005HJ5_100
USE_MINIB
S54B-PH
2X5-SHROUDED
2X04_THRU
2X5-RAF
LED1206FAB
6MM_SWITCH
2X4-SHROUDED
USB-MB-H
USB-A-H
USB-A_LC



https://gitlab.fabcloud.org/pub/libraries/electronics/eagle
https://gitlab.fabcloud.org/pub/libraries/electronics/kicad
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EASYEDA — DRAWING THE SCHEMATIC

U1 +5V  VCC JP1
 Start EasyEDA Std BERENEILE :
DO DO =
. . . ﬁ BAT+ D1 D1 CJ
* Double-click on schematic file to open e e e e N
S== N S
. V3 D5 3
* Place components (Shift-F) 45  Ds D6 7 =5
ShEEEAEr o 1X07_SMD
e Connect components T pramsasa e "2
E MTDI D6 iy
o MIDG 13 D5 e
* Label Nets, component Labels & Values s can D4 =25
D3 L,
Sh D2 —20
GND 247 s
; S1 1X07_SMD
i O T
MM— D9 DT o]
b 6MM_SWITCH

=
GND
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EASYEDA — LAYING OUT PCB

* Click Design > Convert Schematic to
PCB to switch to PCB layout view

* Place components on the board

» Set design rules for your board (Design
> Design rule: trace width 16 mil,
clearance 24 mil)

* Route the ratsnests, adjusting
components and traces as required

* Run Design Rule Check (Design > Check
DRC)




EASYEDA — SAVING IMAGES FOR CNC

Disable visibility for all layers, then turn
on visibility for TopLayer and
BoardOutline layers

Click File > Export > SVG to export the
images for CNC milling

In the dialog box, select Separated
layer, White on Black and layers to be
exported

Click on Export button to export the
board layers

Extract the top and board outline layers
for pcb milling using mods
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Layers and Objects

All Copper  Mon-Copper
& TopLayer
Import ’
E " = BottomLayer
[£] Export BOM... PNG... TopSilkLayer
Generalr_f PCB Fabrlcatllon File(Gerber)... _ Ratlines
Export Pick and Place File... DXE_ @ Boardoul
#° File Source... 3D Model(obj)... pardutiine
Export Document »
Export to: SVG w Size: 1x W
Engine: @ Local O Cloud
Graphics: @ Full Graphics ) Assembly Drawings () Object Qutlines
Type: O Merged layer @ Separated layer
Color: () Black on White ® White on Black ) Full Color
Layer [ Export ] mirror  Color Transparency(%)
TapLayer O - 0
BottomLayer [ - 0
TopSilkLayer O 0
BoardOutLine O e 0

vam
* 8 —
Object



https://skeatz.github.io/mods/
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EASYEDA — SAMPLE OUTPUT IMAGES

* Note 1: the trace and board outline
images have to be the same
dimensions for mods

* Note 2: you may have to “clean-up”
your image(s) before bringing them
into mods to generate the gcode

* Note 3: in mods, white areas are
retained, black areas are milled




Official (Open)

EASYEDA — GERBER QUTPUT

b |ITI|JDI1 b ¢ pcb » Gerber_Xiao-ESP32C3-devbrd_PCB_Xiao-ESP32C3-devbrd...
. E ~ [ MName a Type
* To generate gerber output, click = Expor ' " |
|| Drill_PTH_Through.DRL DRL File

[8] Export BOM...

File > Generate PCB Fabrication Y ettt s

. - - 5 PR
E:(port Pick and Place File... | | Gerber_BottomLayer.GBL GBL File
FI Ie (Gerber) | | Gerber_BottomSolderMaskLayer.GBS GBS File
| | Gerber_Documentlayer.GDL GDL File
| Gerber_TopLayer.GTL GTL File
S G G E
eIeCt enera'te erber a't the || Gerber_TopPasteMaskLayer. GTP GTP File
. . || Gerber_TopSilkscreenLayer.GTO GTO File
d Ia-l Og bOXo Sa-ve the fl |e | | Gerber_TopSolderiaskLayer.GTS GT5 File
=| How-to-order-PCB.bet Text Document

* The gerber zip file contains
multiple files meant for PCB house

* To fabricate pcbs inhouse using

gerber output, you can use
FlatCAM



http://flatcam.org/
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FUSION ELECTRONICS — LIBRARY SETUP

[ ] To add Fab Iibr‘ary to Fusion’ Click Library - DESIGN DOCUKMENT VALIDATE LIBRARY UTILITES
: ¢s] @' ol
(tab) > Open Library Manager Lores -

e L Sl - 0.1inch (2957)

* In the dialog box, click Private Libraries >

& Library Manager

Syn C Li b rari es > I m po rt fro m Local D i s k Hub Libraries  Public Libraries Private Libraries
. ) Filter results.. = 43 Results | Anerroroccurred € t
o Locate th e I I b rarl es fO I d e r O n yO U r I Ocal Filters = {n'p?r: Fl'i'gat’er lelraT-e_s 1?tc:‘thq1'5 FL.Sl: _—u||-:|;.t-3 z Check Library.io for updates
d is k a.n d CI iC k O pen i St:;s_ Library Folder Name ver Restore all Library.io Libraries
. . . . & fab
* Select the desired library, right-click and = :
! Import as New Hub Li brary

select Import as New Hub Library EE——

* In the dialog box, click Import into Fusion
Hub. Save the library
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FUSION ELECTRONICS — USING CUSTOM LIBRARIES

LIBRARY UTILITES

* To add a component from the library to o 4 %Ak IPLL B pLace covponenTs = 5
your schematic, click Place > Place il B = Al bbrares v
Components (A) g oo 4 lter

* In the Place Components tab on the By pLacE COMPONENTS = =
right, use Filter to facilitate your search 'm[ _—

E- H - “ In this Design

* When placing components, click on the

DESIGN DOCURENT WL IDATE 2 drazzv pi’hea-:
Variant drop-down to select the correct S 0@e#HZ NI =« .. -
. SWITCH ~ VIEW EDIT 2 fab Last Updated: 11/19/2025 2:04 PM
footprint for your component pr—— *

iai  fab-sc
E  Switches to a 2D layout of the physical printed circuit

* Once your schematic is complete, click board that defines component placement and
SWITCH to switch to PCB layout module

routing. If no 2D PCB exists, creates 2D PCB.
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FUSION ELECTRONICS

GENERATING IMAGE FOR MILLING PCB e :

File y/blinky_trace.png Browse...
== Clipboard Monochrome
* Once PCB layout is complete, to generate images for —D"C“”E”; ;”Li "“‘“”F"‘“““'“;z 5""““;"” 1 _ .
milling the PCB: HEZS2Z20 Lk wEl fesslitionl| 1000 - o
VIEW * LAYERS ANNOTATE ~ OUTPUTS ~ o .
e Hide unnecessary layers . i Prin Image Size pixel

B Bill of Materials

. Make visible only layers required for machining (Top e e T o ares full
+ Pads, BoardOutline/Milling)

-

* Turn off Display pad names and Display signal

= &y & &
names on pads in Preferences FD [D x % ﬁ g//” ﬁ
e Turn off PCB origins in View settings CLEL EDIT ~ LAYERS
HF Grid Settings G iJ
* Click Documents tab, then Outputs > Export. Select Qo
Export > Image @® Show
@\Zuumtu Fit F&
* In the dialog box, click Monochrome, Resolution = @, Redrav
1000 ~ 2000 dpi and Browse, enter name of your ©, Zoom Window

. i Show Al PCB Sketches
im ag e B,

i_g Hide Al PCB Sketches :
Met Class and Signal Colers  Shift+A

-4~ PCB Origins b [ Top Origins

- Do the same for BoardOutline/Milling layer L R

* Click OK to export the png image
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ELECTRONICS PRODUCTION
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WHY MAKE PCBS?

Customized electronics to meet production
requirements

Customized pcb footprint for product

Greater reliability

Ability to prototype and iterate faster

Better product integration




SKILLS COVERED

* Understanding PCB fabrication workflow

* Producing files for PCB fabrication (from
EDA software)

* Operating CNC for PCB milling
* Populating (stuffing) PCB

* Soldering PCB

» Testing PCB

Official (Open)

!

PCE Masking +— PCB Plating

PCB Fabrication Process Flow Charl

Design | = Gerber Files —Fﬂﬁ Fm_*_

PCB Siikscrean — PCE Tasting —=PCH Inspaction

!

PCB Packaging

9 e Elec b onle sendEau. S am




PCB FABRICATION PROCESS

* Etching

lithography, tape transfer
Ferric/cupric chloride
Ammonium/sodium persulfate
Citric acid, hydrogen peroxide
Safety: ferric chloride SDS
Waste disposal

Flexible PCBs: vinyl cutting

Laser cutter

3D Printing

Sewing: conductive thread

Official (Open)

* Machining

Generic CNCs: Stepcraft, Roland SRM-20

Dedicated PCB machine: LKPF S104,
Wegstr

Tools:
* Flat endmills: 0.010", 1/64", 1/32"
* Flat endmills: 0.2mm, 0.4mm, 0.8mm

* Engraving bits: 0.1mm/30 deg
Fixturing: clamps, double-sided tape
Zeroing
Deburring
Cleaning
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PCB MATERIALS

* Rigid
* FR1 — phenolic paper
* FR4 — epoxy glass

* Flexible
* Kapton, pyralux
* 3M #1 epoxy film
 3M #1126 copper tape

* Typical copper thickness
* 0.50z: 17.5 um
e 1.00z: 35 um
e 200z 70 um

Froperty FH-4 FR-Z FR-1
Electrical Insulaticm Excelani G Fair
mechanécal Strempth  High kWedium Law

Tharrnal 32ability High M i Lo
Flamie Fetardancy Fias Yo Mo
Lot fModerats Livs Leiies
Availakility WElaly Avadlabla Lirevitel Lanitad

.q.'upn fo
GGigss fher fabric

...-l:l:l:lE'I jia b

_rrr-"a‘ud [ P
--| aminated paper

~(alags fher b

FR-1 CEI"-.-'1~

Copaar ol
— (& Ther fESric
H_““-C-apzer feil

FR-4
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OTHER ALTERNATIVES

Board Houses In-house Protyping
. : * (Solderless) Breadboards
* Design rules  Stripboard
* Track width: 15 mils « Veroboard
* Clearance: 25 mils
* Perfboard

* # layers:
* 1, 2 or multi-layer

Wire-wrapping

* Mechanical:
* Drill, soldermask, silkscreen
* Vias
* Rivets



https://www.pcbway.com/
https://jlcpcb.com/
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CONVERTING IMAGE TO GCODE IN MODS

vectorize T
. iterate edit dalsta /
* Go to mods website: | zthetmcem — ) it delee
. . Epilog imaze (RGEA) mmill traxces (1184} autguts
e https://skeatz.github.io/mods cut pg imagelno (objct) S ———— sertings
cut svg out depth (mem): J: a5
. R cut svg connect s depth (mem): [0.05 [T—
* Right-click > program > open server program > G- G offset e 3
code > mi” 2D PCB png/svg millZ.SDstlcom]ect mill outline (1532}
mgll 2D PCB png tool dismeter (mm): | 0.8
. “ . " mgll 2D PCB svg ot depth (o) 035
* Click “select png/svg file” and select your pcb trace e i dapeh (). 1640
. offsat mmber: |4
fl Ie select png fike -
* Click “mill traces (1/64)" to copy cnc settings for e
milling traces 50800 740217
2000= 1583 in
. TopLayer mods.png
* Click “calculate” to generate the gcode
* View the gcode and verify that all the pads and traces S
in your layout show up EE
* Repeat for the board outline. Remember to click “mill — \
outline (1/32) to copy the settings for milling the pcb —
cutout s '
 Note: board outline is milled to depth of 1.68mm with bﬂ X
offset value of 1 O



https://skeatz.github.io/mods
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