Open Source for Amateur Radio Projects
Including Kicad PCB design

By Daniel Marks, KWA4TI

Raleigh Amateur Radio Society (rars.org)
September 10, 2019
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What is “Open Source”?

It is a way to license software so that it remains “free.”
£
Free as in “beer,” you get free beer, you &

drink free beer, you don’t pay for it. Isn’t
that great?

.""T 2

Free as in “libre,” the rights you receive as a
software user, and guarantees as a developer.

As a developer, your contributions to a free software
project stay free (not made proprietary).

As a user, your rights to use the software are
Irrevocable if you abide by the license.

The source code Is provided.

As a developer, your software is provided with no
warranty, and you are not liable for any damages.

The licenses help developers and users cooperate.



Open Source in amateur radio:

It makes software and hardware tools available that help
and encourage participation and enjoyment of the hobby.

(Highly incomplete list) examples of software:

Fl-digl: amateur digital modes, (PSK31, etc.)
WSJT-X (FT8, JT65, etc.)

LOG40M, cgrlog (logging software).

Dire Wolf terminal node controller software
CHIRP (program your transceiver).

NEC2 (antenna field solver) — 4NEC is non open
source but free front-end

. Kicad (PCB design software).

. Qucs (SPICE-based graphical circuit simulator)



Open Source Hardware in amateur radio:

Briefly, this means freely available schematics, PCBs,
and firmware for hardware devices. Examples:

uBItx/BITX 40 QRP transceiver

mcHF transceiver

EU1KY Antenna Analyzer

WS8TEE Arduino Antenna Analyzer
Haasoscope USB digital oscilloscope
HPSDR (High Performance Software Defined
Radio) project (https://openhpsdr.org/)

. HackRF One software defined radio

. _ImeSDR software defined radio

My own projects | will present today....


https://openhpsdr.org/

Developing your own ideas!

Subpart A—General Provisions

§97.1 Basis and purpose.

The rules and regulations in this part are designed to provide an amateur radio service having a
fundamental purpose as expressed in the following principles:

(a) Recognition and enhancement of the value of the amateur service to the public as a voluntary
noncommercial communication service, particularly with respect to providing emergency communications.

(b) Continuation and extension of the amateur's proven ability to contribute to the advancement of
the radio art.

(c) Encouragement and improvement of the amateur service through rules which provide for
advancing skills in both the communication and technical phases of the art.

(d) Expansion of the existing reservoir within the amateur radio service of trained operators,
technicians, and electronics experts.

(e) Continuation and extension of the amateur's unique ability to enhance international goodwill.

The tools of hardware and software development have
never been as easy to use, cheaper, or more available as
they are today. There are resources today that previous
generations of hams could only dream about.



Did the Internet kill ham radio?

Quite the opposite. It provides the means for
hams across the world to collaborate on projects.
The benefits of these projects can be shared by all
because the rights to the work are guaranteed by

Open Source Licenses.
But 21° century ham radio is going to be very different.

Examples:

Complex digital modulation. (e.g. FT8/JT65)
Smart Antennas. (e.g. phased array antennas)
MIMO. Multiple input, multiple output antenna arrays.



Examples from my open source projects: a Vector
Network Analyzer

A VNA Is a device for
measuring the reflections
and transmissions from
radio frequency
components, for example,
antennas and filters.

It can be used as an
antenna analyzer, or to
check the impedance of
a balun, or the
transmission of diplexer.

Can be built for under
$50 in parts!




Examples from my open source projects: a linear
power supply

This power supply allows
one to make a new
benchtop power supply
from old, broken power
linear power supply parts
such as transformers,
capacitors, and pass
transistors.

This power supply has
constant voltage and
current capability and
external control.




Examples from my open source projects: a Theremin

A microcontroller based Theremin, which
IS a musical instrument that can be
played by moving one’s hands near the

Instrument’s antennas. Makes spooky
sounds like in sci-fi movies.




Examples from my open source projects: an automatic
antenna impedance matching unit

A do-it-yourself Rt
automatic antenna | s
Impedance Wy
matching unit that
can be customized E
for various

purposes, QRO,
QRP, or for | .
antenna ANE | rerrrTTTTTTTTIY
experimentation.




New PCB manufacturing services make obtaining
custom PCBs for your project very cheap!

PCB manufacturers such as JLCPCB, Seeedstudio,
and PCBway can manufacture two-layer PCBs up to
10-by-10 cm for $5 or even less!

This can take the chore of handwiring together
electronic components on a breadboard, and make it

much easier and neater. They can also populate
boards for you as well.

@{chcs seeed E_(_Zrﬁﬂay

The loT Har re Enabler

Today, I'm going to walk you through how to create a PCB
with Kicad and submit it to one of these services.



Simple Kicad project: 555 LED flasher circuit

4 8
R, | Reset Vcc
7/ Discharge
R 555 ;
2 _ Output
2 Trigger Timer R,—
6 Threshold % 7
5Control 1Gnd | D
—C —— 0.01 uF




Starting a project

E3 kicad
File
|

(= Open Recent

(& Open Project  Ctrl+O

Browse Preferences Tools Help

1

: MNew Project K MNew Project Ctrl+MN
| ] | j
s Archive = Mew Project from Template  Ctrl+T
T
= Unarchive
ﬂ Close
|4=] Create New Project X
&« v 4 « DATA (E) > FlashLED ~ O | Searc D P
Organize ~ New folder v a
¥ 3D Objects MName Date modified Type
I Desktop
- No items match your search.
= Documents
¥ Downloads
J’? Music
= Pictures
E Videos v < >
File name: | FlashLED) v
Save as type: KiCad project files (*.pro) ~
~ Hide Folders Cancel

start a new project.

Create a directory for your
prolect (for example

t
t

“FlashLED”) and then place
ne project file “.pro” into

nat directory



The project is started. Now what?

Parts PCB  Footprint Gerber

File with your Schematic symbol Layout editor  viewer
PCB layout editor editor

\ﬁ (Cad 4.0.7 E\FlashLED\FlashLED pro — O b4
File Browse Preferences Iools He

: : A N | ™

1IEQS S 9 &

_______ & FlashLED.kicad_pcb __gf’ m f m MM I I :g_

[ FlashlEDsch | e e LEEE e R

Project name:
/ E\FlashLED\FlashLED.pro
File with your

captured
schematic

First: capture schematic (schematic editor)



Empty schematic. Lets add some parts!

3 [ FlashLED /] (E:\FlashLED)

File Edit View Place Preferences Iools Help

= = T

x

A aacRiE P LK DG 19

R+ 1

. D I @ﬂ@

o EReR s
| Files FLashLEDusen © « - o oo o e

e

1 baer - -

e |

- - [Gize: pa |
B I e
3

LR |
I

I 5

Done Loading <E:/FlashLED/FlashLED.sch>

Z1.05 X 4700 Y 0.000 dx 4700 dy 0.000 dist4.700

Inches




Place a component

J# [ FlashLED /] (E\FlashLED)

Then click on the location on

File Edit View Place Preferences Tools Help

EIE i ﬁ)— Component Shift+A } Q & R E th h t. t th
*:F—*—J—— Power Port Shift«P | o e SC ema IC you Wan e
ol S wire SWHW e T—— Component plaCed Wlth the
ol Bus Shift+B .

:h _ N Wire to Bus Entry Shift+Z CrOSShaI rS.
S ‘\" Bus to Bus Entry Alt+/
1;>- > No Connect Flag Shift+Q Choose Component (4534 items loaded) >
b_ -~ Junction Shift+) Filter: ‘ 559
i Label Shift+L IM555 [ Timer, DIP-8/S0IC-8/SS0P-8 ] A
By Glohal | aheal Alt+CtrleH MRS5S [ Precision Timers, DIP-8/S0IC-8/1
MESS55 [ Precision Timers, DIP-8/S0IC-8
SAS555 [ Precision Timers, DIP-8/S0IC-8
SES555 [ Precision Timers, DIP-8/S0IC-8
LMC555xM [ CMOS Timer, SOIC-8 ]
@ ” LMC555xMM [ CMOS Timer, VSSOP-8 ]
Type “555” to search the o el .
. . . . < >
loaded libraries. Kicad lists T
. L m|  LME55
the components with part 2fw § . [pesimton
= Timer, DIP-8/SOIC-
numbers that match the o pisfe | [¥550P
oAl g = THRIE Keywords
search term. =

OK Cancel
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Move the part with the mouse
cursor and click where the part
should be placed.

Now the part is placed.



Assign a footprint

The footprint tells Kicad how to place the pads
so that the selected part can be soldered into
the board. For example, the NE555 chip has a
DIP-8 package. To select the footprint, right-
click on the part and then

[+ EndTool

4 & A Ca vowecomporenttz M Fﬁ( U i e | 4 face Edit Footprint Field X
o osGmenen 6 | Text Size
4% orient Component o i | 1T, s
- D Edit component > D Edit E |
ol G c $5 value v ' Options Style Horizontal Justify Vertical Justify
o 7l Delete Component Del ¥ Reference u [ Vertical (® Normal (O Align left (O Align bottom
A Doc D Footprint F [ Invisible (O alic Align center (@ Align center
- [}il Edit with Library Editor  Ctrl+E | O Bold e O Align top
O D @ (o
F2
F3 OK Cancel
Home

Click Select to choose
the footprint




Library with

footprint
\

Selected footprint in library

2 Library Browser [Housings_DIP]
File View Help

G @ = QAR IS -

Displays ~ |1 DIP-6_W10.16mm_LongPads ~
Displays_7-Segment DIP-6_W7.62mm

Enclosures DIP-6_W7.62mm_LongPads

EurcBoard_Qutline DIP-6_W7.62mm_SMDSocket_SmallPads

Fiducials DIP-6_WT7.62mm_Socket

Fuse_Holders_and_Fuses
Hall-Effect_Transducers_LEM
Heatsinks
Housings_BGA
Housings_CSP
Housings_DFN_QFN
Housings_DIP
Housings_LCC
Housings_LGA
Housings_PGA
Housings_QFP
Housings_SIP
Housings_SOIC
Housings_SON
Housings_SSOP
IR-DirectFETs
Inductors_SMD
Inductors_THT

DIP-6_W7.62mm_Socket_LongPads
DIP-6_W8.89mm_SMDSaocket_LongPads
DIP-8_W10.16mm

DIP-8 W10.16mm_LongPads
DIP-8_W7.62mm
DIP-8_W7.62mm_LongPads
DIP-8_WT7.62mm_SMDSocket_SmallPads
DIP-8_W7.62mm_Socket
DIP-8_W7.62mm_Socket_LongPads
DIP-8_W8.89mm_SMDSacket_LongPads
SMDIP-10_W11.48mm
SMDIP-10_W7.62mm
SMDIP-10_W9.53mm
SMDIP-10_W9.53mm_Clearance8mm
SMDIP-12_W11.48mm
SMDIP-12_W7.62mm
SMDIP-12_W9.53mm
SMDIP-12_W9.53mm_Clearance8mm

LEDs SMDIP-14_W11.48mm
Measurement_Points w | |SMDIP-14_W7.62mm v
REF** Last Change Netlist Path Layer Pads Status Angle Attributes Footprint 3D-Shape
DIP-8_W7.62mm Sep 24, 2017 F.Cu 8 0.0 Morma Housings_DIP:DIP-8 W7.62mm $IKISYS3DMOD}/Housings_DIP.3dshapes/DIP-8 W7
Z041 X -127.000000 Y 50.800000 dx -127.000000 dy 50.800000 dist 136.783 mm

H:]us,inE;s,_DFN_QFN

Housings_DIP

Housings_LCC

LMF-6_W IU. lomm_Longrads

DIP-8 W7.62mm
DIP-8_W/7.62mm_LongPads

DIP-8_W7.62mm




Footprint field now shows selected footprint

Edit Footprint Field bt
Text Size (")
Housings_DIP:DIP-8_W7.62mm Select 0.050
Options Style Haorizontal Justify Vertical Justify

[ ] Vertical (@ Normal () Align left (O Align bottom C I IC k O k

Invisible O Italic @ Align center (@ Align center

(O Bold (O Align right (O Align top
(O Bold ltalic

OK Cancel

Now you've placed your first part!



Placing a % watt resistor

MESIS LT 5 SIVILY

Resistors_ THT

Racictnre | lnivearcal

R_Asaal DINO204 L3.6mm_D1.6mm_P7.62mm_Horizontal

Choose Component (4535 items loaded)

Filter. | R

R [ Resistor ]

R_Network03 Resistor
R _NetworkO4
R _Network0S

[ network,
[
[
R _NetworkO0e [
[
[
[
f

Resistor network,
Resistor network,
network,
R_Network07 Resistor
R _NetworkOB
R _Network0S

R NetworklO

network,

Resistor network,

Resistor network,

3
4
3
& Resistor
7
8
9
1

star
star
star
star
star
star

star

topolo
topolo
topolo
topolo
topolo
topolo
topolo

L]

0 Resistor network, star topolc”

R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal < z
R Axial DINO20Y Le.3mm D%.Smm P15.24mm Horizontal 1} R

- Description
L Library Browser [Resistors_THT] Resistar

Eile View Help m m
Py - Keywords
: [.I] « = . @ Q¢ [Q\ :':; r res resistor
Measurement_Points A || R_Axial_DINO204_L3.6mm_D1.6mm_P2.54mm_Vertical ~

Measurement_Scales R_Axial_DIND204_L3.6mm_D1.6mm_P5\08mm_Horizontal <!>

Microwave R_Axial_DINO204_L3.6mm_D1.6mm_P: mm_Vertical

Maodules B_Axial_DIN0204_L3.6mm_D1.6mm_P7.82mm_Haorizontal

Mounting_Holes R_Axial_DINO207_L6.3mm_D2.5mm_P10.16mm_Horizontal

Opto-Devices R_Axial_DIN0207_L6.3mm_D2.5mm_P15.24mm_Horizontal OK Cancel
Oscillators R_Axial_DINO207_L6.3mm_D2.5mm_P2.54mm_Vertical

PFF_PSF_PSS Leadforms R_Axial_DINO207_L6.3mm_D2.5mm_P5.08mm_Vertical

Pin_Headers R_Axial_DINO207_L6.3mm_D2.5mm_P7.62mm_Horizontal

Potentiometers R_Axial_DING309_L9.0mm_D3.2mm_P12.70mm_Horizontal

Power_Integnations R_Axial_DINO309_L9.0mm_D3.2mm_P15.24mm_Horizontal

RF_Antennas R_Axial_DINO309_L9.0mm_D3.2mm_P2.54mm_Vertical

RF_Modules R_Axial_DING309_L9.0mm_D3.2mm_P20.32mm_Horizontal I i
Relays_SMD R_Axial_DIN0309_L9.0mm_D3.2mm_P25.40mm_Horizontal Amm_P10.16mm_Harizontal
Relays_THT R_Axial_DINO309_L9.0mm_D3.2mm_P5.08mm_Vertical

Resistors_SM R_Axial_DINO411_L9.9mm_D3.6mm_P12.70mm_Horizontal
R_Axial_DINO411_19.9mm_D3.6mm_P15.24mm_Horizontal

Resistors_Universal R_Axial_DINO411_L9.9mm_D3.6mm_P20.32mm_Haorizontal

SMD_Packages R_Axial_DINO411_L9.9mm_D3.6mm_P2540mm_Horizontal
Shielding_Cabinets R_Axial_DINO411_L9.9mm_D3.6mm_P5.08mm_Vertical
Socket_Strips R_Axial_DINO411_L9.9mm_D3.6mm_P7.62mm_Vertical
Sockets R_Axial_DINO414_L11.9mm_D4.5mm_P15.24mm_Horizontal
Symbols R_Axial_DINO414_L11.9mm_D4.5mm_P20.32mm_Horizontal
TO_SOT_Packages_SMD R_Axial_DINO414_L11.9mm_D4.5mm_P25.40mm_Horizontal
TO_SOT_Packages_THT W | |R_Axial_DINO414_L11.9mm_D4.5mm_P5.08mm_Vertical V]

REF#** Last Change Metlist Path Layer Pads Status Angle Attributes Footprint
R_Axial_DIN0207_L6.3mm_D2.5mm_P10.1émm_Horizontal Jan 10, 2017 F.Cu 2 0.0 MNorma Resistors_THT:R_Axial_DINO207_L6.3mm_D2.5m
7982 X -2.540000 Y -2.540000 dx -2.540000 dy -2.540000 dist 3.592 mm




Now If we want two more resistors of the same type,
we can just copy the one resistor twice

2 . E‘T'NEE’SE' o

LA
=

DISf—

THRFZ-

==

L PP O OO @|E

Lo

| X

. RT :

I3 EndTool
S 1*0 Move Component R?
o J&- Orient Component

o

Drag Component

Edit Component
Copy Component

Delete Component

Center
Zoom in
Zoom out
Redraw view
Zoom auto
Zoom select

Grid Select

Close

Del

F4
F1
F2
F3

Home

?These all have the same %
~watt package footprint we
- Just selected.



Placing a small ceramic disc
capacitor

Choose Component (4536 items loaded) e

Filter: | C

- i [
[apaCItGrS—SMD C_Feedthrough [ feedthrough capacitor ]
: H C_Small [ Unpolarized capacitor ]
Eapac [}rs—THT C _Variable [ Variable capacitor ]
- o - +o CE [ Polarised capacitor ]
Crpl [ Polarised capacitor ]
|:_ L:IIS_I: L:'.'J.UI'I"II'I"I ngbmm P.-'_J..'JUI'I"II'I"I CPl_Small [ Polarised capacitor ]
— — — — CEP_Small [ Polarised capacitor ]
r

C_Disc_D5.0mm_W2.5mm_P5.00mm crvstal Two pin crystal I

< >
TEFFE N == M AT e ——

| c

o Ml - IMir Ao

o
*,}; Library Browser [Capacitors_THT] C Description
Eile View Help Unpolarized capacitor
P (@ & QAR S
Buttons_Switches_THT ~ ||c_Disc_D10.5mm_W5 0mm_P7.50mm ~ —— Keywords
Buzzers_Beepers C_Disc_D11.0mm_W5.0mm_P10.00mm cap capacitor
Capacitors_SMD C_Disc_D11.0mm_WS5.0mm_P5.00mm C
C_Disc_D11.0mm_W5.0mm_P7.50mm
Capacitors_Tantalum_SMD C_Disc_D12.0mm_W44mm_P7.75mm O
Connectors C _Disc_D12.5mm_W5.0mm_P10.00mm
Connectors_Card C_Disc_D12.5mm_WS5.0mm_P7.50mm
Connectors_HDMI C_Disc_D14.5mm_W5.0mm_P10.00mm QK Cancel
Connectors_Harwin C_Disc_D14.5mm_W5.0mm_P7.50mm
Connectors_Hirose C_Disc_D16.0mm_W5.0mm_P10.00mm
Connectors_IEC_DIN C_Disc_D16.0mm_W5.0mm_P7.50mm
Connectors_JAE C_Disc_D3.0mm_W1.emm_P2.50mm
Connectors_JST C_Disc_D3.0mm_W2.0mm_P2.50mm
Connectors_Mini-Universal C_Disc_D34mm_W2.1mm_P2.50mm .
Connectors_Molex C _Disc_D3.8mm_W2.6mm_P2.50mm C—DISC—DS Om m—W25 m m—P500m m
Connectors_Multicomp C_Disc_D4.3mm_W1.9mm_P5.00mm
Connectors_Phoenix C_Disc_D4.7mm_W2.5mm_P5.00mm
Connectors_Samtec C_Disc_D5.0mm_W2.5mm_P2.50mm
Connectors_TE-Connectivity C_Disc_D5.0mm_W2.5mm_P5.00mm
Connectors_Terminal_Blocks C_Disc_D5.1mm_W3.2mm_P5.00mm
Connectors_USB C_Disc_D6.0mm_W2.5mm_P5.00mm
Connectors_ WAGO C_Disc_D6.0mm_W4.4mm_P5.00mm
Converters_DCDC_ACDC C_Disc_D7.0mm_W2.5mm_P5.00mm
Crystals C_Disc_D7.5mm_W2.5mm_P5.00mm v
Diodes_SMD w | |C_Disc_D7.5mm_W4.4mm_P5.00mm v 3
REF** Last Change Netlist Path Layer Pads Status Angle Attributes Footprint 3D-Shape
C_Disc_D5.0mm_W2.5mm_P5.00mm Jul 28, 2017 F.Cu 2 . 0.0 Norma Capacitors_THT:C_Disc_D5.0mm_W2.5mm_P5.00mm ${KISYS3DM

7287 X -15.240000 Y -10.160000 dx -15.240000 dy -10.160000 dist 18.316 mm




Choose Component (4537 items loaded) e

Placing a radial polarized

Filter:

Cap aC I tO r ~C_Small [ Unpolarized capacitor ] ~
~C_Variable [ Variable capacitor ]
e A L LS [ Polarised capacitor ]
. B - CPL [ Polarised capacitor ]
Ea pa EItDrS_THT ~CPl_Small [ Polarised capacitor ]
v midmree Tomded ~CP Small [ P-:larj:.sed capacitor ]
Crystal [ Two pin crystal ]
LI_,I' Haﬂlal U_q_u. Ll.mm I_,I'l LI. U.U.ml-l ~Crystal GNDZ [ Three pin crystal (GND on g
— — ' — ' - Cryvstal GNDZ23 [ Four pin crvstal (GND on oi ™
CP Radial_D5.0mm_P2.00mm : -
o Mo A1 r'ﬁl_l'-'l___( | T T . o cpP
.',i; Library Browser [Capacitors_THT] + C Descrlptlon _
Polarised capacitor
file View Help ——
) (e &R IS - N Keywords
- - cap capacitor
Buzzers_Beepers * | |CP_Radial_D26.0mm_P10.00mm_3pin_Snapln C P
Capacitors_SMD CP_Radial_D26.0mm_P10.00mm_Snapln
Capacitors_THT CP_Radial_D30.0mm_P10.00mm_3pin_Snapln &
Capacitors_Tantalum_SMD CP_Radial_D30.0mm_P10.00mm_Snapln
Connectors CP_Radial_D35.0mm_P10.00mm_3pin_Snapln
Connectors_Card CP_Radial_D35.0mm_P10.00mm_Snapln OK Cancel
Connectors_HDMI CP_Radial_D4.0mm_P1.50mm
Connectors_Harwin CP_Radial_D4.0mm_P2.00mm
Connectors_Hirose CP_Radial_D40.0mm_P10.00mm_3pin_Snapln
Connectors_IEC_DIN CP_Radial_D40.0mm_P10.00mm_Snaplin
Connectors_JAE CP_Radial_D5.0mm_P2.00mm
Connectors_JST CP_Radial_D5.0mm_P2.50mm
Connectors_Mini-Universal CP_Radial_D&.3mm_P2.50mm
Connectors_Molex CP_Radial_D7.5mm_P2.50mm
Connectors_Multicomp CP_Radial_D8.0mm_P2.50mm
Connectors_Phoenix CP_Radial_D8.0mm_P3.50mm C P R a d i a l D 5 R 0 mm P2 . 00 mm
Connectors_Samtec CP_Radial_D&0mm_P3.80mm - - -
Connectors_TE-Connectivity CP_Radial_D8.0mm_P5.00mm
Connectors_Terminal_Blocks CP_Radial_Tantal_D10.5mm_P2.50mm
Connectors_USBE CP_Radial_Tantal_D10.5mm_P5.00mm
Connectors_WAGO CP_Radial_Tantal_D4.5mm_P2.50mm
Converters_DCDC_ACDC CP_Radial_Tantal_D4.5mm_P5.00mm
Crystals CP_Radial_Tantal_D5.0mm_P2.50mm
Diodes_SMD CP_Radial_Tantal_D5.0mm_P5.00mm
Diodes_THT + | |CP_Radial_Tantal_D5.5mm_P2.50mm v
REF** Last Change Netlist Path Layer Pads Status Angle Attributes Footprint 3D-Shape
CP_Radial_D5.0mm_P2.00mm Jul 28, 2017 F.Cu 2 . 0.0 MNorma Capacitors_THT:CP_Radial_D5.0mm_P2.00mm ${KISYS3DMOD]}/Capacit]
Z 467 X -10.160000 Y -2.540000 dx -10.160000 dy -2.540000 dist 10.473 mm




P I Ci n 5 L E D Choose Component (4538 items loaded) e
A g A Filter: | LED
TV NI RN e L ianesie ] ~
— LED ALT [ LED generic, alternativ symbol |
LEDS LED ARGE [ LED RGE, common anode (pin 1) ]
LED CRGEBE [ LED RGE, Common Cathode ]
- LLLY LA TWFEIIRE] LED Dual Zpin [ LED dual, Zpin version ]
LED DS D LED Dual BAC [ LED dual, common cathode ]
= Amm LED Dual ARRACC [ ZED dual, 4-pin ]
IFm MC M e 73 LED Dual ACA [ LED dual, common cathode ]
LED Dual ACAC [ LED dual, 4-pin ] v
< >
LED
D Description
- 1 2 LED generic
i Library Browser [LEDs]
o (= =)
File View Help Keywords
LY ¢ y - led diode
e . e QRS- V474
Housings_CS A | |[LED_D3.0mm_Horizontal_03.8Tmm_Z6.0mm I_E D
Housings_DFN_QFN LED_D3.0mm_Horizontal_0&8.35mm_Z10.0mm
Housings_DIP LED_D3.0mm_Horizontal_O6\35mm_72.0mm
Housings_LCC LED_D3.0mm_Horizontal_O&Z&5mm_76.0mm
Housings_LGA LED_D4.0mm OK Cancel
Housings_PGA LED_D5.0mm

Housings_QFP
Housings_SIP
Housings_SOIC
Housings_SON
Housings_SSOP
IR-DirectFETs
Inductors_SMD
Inductors_THT
Measurement_Points
Measurement_Scales

LED_D5.0mm-3

LED_D5.0mm-4

LED_D5.0mm_FlatTop
LED_D5.0mm_Horizontal_01.27mm_Z15.0mm
LED_D5.0mm_Horizontal_01.27mm_Z3.0mm
LED_D5.0mm_Horizontal_01.27mm_79.0mm
LED_D5.0mm_Horizontal_03.81Tmm_Z15.0mm
LED_D5.0mm_Horizontal_03.81Tmm_Z3.0mm
LED_D5.0mm_Horizontal_03.81Tmm_79.0mm
LED_D5.0mm_Horizontal_06.35mm_Z15.0mm
LED_D5.0mm_Horizontal_06.35mm_Z3.0mm

Microwave LED_D5.0mm_Horizontal_06.35mm_Z9.0mm
Modules LED_D&.0mm
Mounting_Holes LED_D8.0mm-3

Opto-Devices LED_Normandled_WS2813-06_5.0x5.0mm_Pitch1.6mm

7560

X -10.160000 Y -2.540000

Oscillators LED_Cwal_W5.2mm_H3.8mm

PFF_PSF_PSS_Leadforms LED_PLCC-2

Pin_Headers LED_PLCC_2835

Potentiometers w | |LED_PLCC_2835_Handsoldering v
REF** Last Change Netlist Path Layer Pads Status Angle Attributes Footprint 3D-Shape Doc: LED, ¢
LED_D5.0mm Aug 17, 2017 F.Cu 2 . 0.0 Norma LEDs:.LED_D5.0mm ${KISYS3DMOD}/LEDs.3dshapes/LED_D5.0mm.wrl Key Words

dx -10.160000 dy -2.540000 dist 10473 mm




What we have so far...

B o
7 :Ea”f ~ What else do we need?

== To do this we need power ports.

o e e

s E&;::T::j POWER!

5o o e

; P
"_:E&;::':

5 [ FlashLED /] (E:\FlashLED)

File Edit View Place Preferences Tools Help

I CIE | g > Component Shift+A E We Choose the pIaCe

=L Power Port Shift+P |

| ...w | power port menu item.

ey IR :/ Bus Shift+B



We can expand the list of power ports and select 6 volts,
for example, for the positive voltage.

Choose Component (78 items loaded) x
Filter:
- +5F [ power—flag symbol ] ~
- +57 [ power—flag symbol ]
- +5VR [ power—flag symbol ]
- +5VD [ power—flag symbol ]
- +5VTL [ power—flag symbol ]
- +5VE [ powser—flag symbol ] Choose Component (79 items loaded) x
[ power—flag symbol ] .
e +T .5V [ power—flag symbol ] =
w
e — vk 4 1
‘ 8v [ powsr—flag s ol 1 N ~Earth Protective [ Protective Earth powsr flaa

GROUND power—flag symbol ]

(analog) ground powsr—flag

[
[
- GNDD [ (digital) ground power-flag
+ 6 V Description - GNDEWR [ (power) ground powsr-flag s
[
[
[
[

(reference supply) ground

power-flag symbol GNDREF
- GNDS (signal) ground power—-flag
Keywords - HT powser—flag symbol ]
Power Flag Symbol - LINE powsr—flag svmbol | v
< >

GND

| m—
OK Cancel Description
GROUND power-flag
symbol

Then we can place a ND  [oefessma
second power port for
ground.

G




Now we have power ports. Finally, we need a
way to connect external wires to the power port,
sSo we place screw terminals.

Placing a two terminal connector

. . . . ... . . . . . .

o 1|D:_j 2. E: S Choose Component (4539 items loaded) it
e o

Filter: | conn_01x02

I m  NESES - —_ -

—= {TR § Qia- - P; - ' Conn 01x02 c connector, single row, 01

- o . o Conn 01x02 Female [ Generic connec tor, =single row, C
Dil:'l.f DISLEI Conn 01x02 Male [ Generic connec tor, single row, Ol=x
Adr g om0 S
+0Y . S o . o
AL Y < >
* LND

Conn_01x02
Connectors_TE-Connectivity J

_ - 1 Description
[DnnECtDTS_TETHWIHal_Elﬂka Generic connector, Single
nnnertore ISR 2 row, 01x02
TerminalBlock_bornier-2_P5.08mm Keywords

~ootprint for standard 2/10” Conn_01x02
spacing screw terminals. oK Cance




Y =

%

S0 @

Q
G

R
Q

wamn

QOrient Component
Edit Component
Copy Component

Delete Component

Center
Zoom in
Zoom out
Redraw view
Zoom auto
Zoom select

Grid Select

. J? . . . . P
Y22 T
©Conn_01x02 - - o
S P el NERSR
e LA A =
Ean (4 s
e 2 THREES
. . u . -
'ﬁﬁ%ﬁjiﬁ%f....
RoSNDL
[% End Tool
QD Move Component R? M
QD Drag Component G

Del

F4
F1
F2
F3

Home

4 Rotate Clockwise

- [ EndTool
. erlng It a” up ‘!D Move Component R? M
Eg: : o ' 0*0 Drag Component G

: 1&- Orient Component >
: D’"? Edit Component >
j Copy Component C
' 1 Delete Component Del
: Center F4
] @ Zoomin F1
: E @'\ Zoom out F2
~ ° (¥ Redraw view F3
' ([q)\ Zoom auto Home
i E @\ Zoom select >
j (‘H' Grid Select » o
: c)‘( Close

EUK

Close

% Rotate Counterclockwise
= Mirror -- X
1 ;
:I’_\ Mirror || Y
MNormal N

First move and rotate the
components into the

~approximate right places.

Right click on part and select
move or rotate component.
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32

Sqye

Click where you want wires to begin or
end. You can placed bends in wires by X
clicking on points you want the wire to

bend at.

If you right-click on a wire, you can
remove the connection.

Now we can draw wires
between the components

: File Edit View

2# [ FlashLED /] (E:\FlashLED)

Place Preferences Tools Help

_‘_f' ﬁ i :l>- Component

Shift+A r\_

R : J— Power Port Shift+P | -
n -/ wire ShiftsW
mm : / Bus Shift+B | -
. [¥ EndTool
| / Begin Wire
’-'- Drag Wire
7l Delete Wire

-& Delete Node

-& Delete Connection
Break Wire

Add Junction

Add Label

Center
Zoom in
Zoom out
Redraw view
Zoom auto

Zoom select

S ODY O LM >

Grid Select

p

Close

F4
F1
F2
F3

Home



Schematic capture is complete!
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Schematic capture is complete!

Now we export a netlist, which
provides the PCB layout editor
the description of the
schematic.

J# [ FlashLED /] (E\FlashLED)

File Edit View Place Preferences Tools Help

i EIE ] ﬁ m Library Editor E

C [}ﬂ Library Browser

In ::ii::ii::ii::iijj“'% Rescue Old Components

& Save Netlist File X
1 « DATA (E) > FlashLED ~ | | Search FlashLED r
Organize ~ New folder i v e
¥ Downloads ~ Name Date modified Type
D Music
Mo items match your search.
&= Pictures
E Videos
% .. Windows (C)
. LENOVO (D2
- DATA (E) v < >
File name: | [TERINS v‘
Save as type: |KiCad netlist files (*.net) v

» Hide Folders Cancel

mm| 00000 0001148 Annotate Schematic
S 4 Flectrical Rules Checker

el

[: ..................rﬁ“GenerateNetIistFile

iIL .. mm Generate Bill of Materials

S [u Assign Component Footprint

B # Layout Printed Circuit Board

We select the name of
the netlist file to save
to (usually the default).



Annotating the schematic references

Since we didn’t specify
what the part references
were (for example R1, R2,
R3 for the three resistors),
and these are required for
the PCB editor, Kicad will
automatically annotate the
references. These may be
assigned manually if
desired as well when you
create the part.

Annotate Schematic =

Exporting the netlist requires a completely
annotated schematic.

Scope

(@ Use the entire schematic

() Use the current page only

@ Keep existing annotation
() Reset existing annotation

(O Reset, but do not swap any annotated multi-unit parts

Annotation Order

(@ Sort components by X position i
L':

(O Sort components by Y position

—

Annotation Choice
(® Use first free number in schematic
(O Start to sheet number*100 and use first free number
() Start to sheet number*1000 and use first free number

Dialog
[ Keep this dialog open

Always ask Tor confirmation

Close Clear Annotation Annotate




Now the references are added to the schematic.

LRy 4
1255

Conn_ 01x02 |
B 21
1T UL

e L

— @

=
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On with laying out the PCB!



|z KiCad 4.0.7 ENFlashLEDVFlashLED.pro - O X

Eile Browse Preferences Iools Help

T =
|:{=] FlashLED.pro _
# FlashLED kicad_pcb _,E_I m i E:Z]
w1 FlashLED.net - -
- # FlashLED.sch Project name:

i’ _saved_FlashLED.sch E:\FlashLED\FlashLED.pro

PCB
Layout

PCB Edito

# Pcbnew 4.0.7 E\FlashLED\FlashLED kicad_pcb — X

File Edit View Place Route Preferences Dimensions Tools Design Rules Help
e | (0 £ =1 Q@ @5 (wracun B EE &

Track: 0.250 mm (9.84 mils) * ~ |Via: 0.60 mm (23.6 mils)/ 0.40 mm (15.7 mils) * % Grid: 0.0635 mm (2.50 mils) ~ ||| Zoom Auto ~

Visibles

alll;
= Layer | Render
m
e b W] F.Cu
[}
M —
vi

9]
0000 ROENNERDNRN

< eEHJON BB SG - [T

&
®
w
i
)E\
=

P
=

Pads Vias Track Segments Nodes Nets Links Connections Unconnected
0 0 0 0 1 0 0 0

Z1.10 X 128143000 Y 207.962500 dx 128.143000 dy 207.962500 dist 244.272 mm




Importing the netlist into the PCB editor

# Pcbhnew 4.0.7 ENFlashLED\FlashLED kicad_pch

File Edit View Place Route Preferences Dimensions Tools Design Rules Help

Y A = 1 & & (5 Netiist
A9 R
Track: 0.250 mm (9.84 mils) * ~ | Via: 0.60 mm (23.6 mils)/ ¢ = Layer Pair
. I &  DRC

Tl
— L}

Netlist
Footprint Selection Unconnected Tracks
@ Keep
O Timestamp O Delete
Exchange Footprint Extra Footprints
@ Keep @ Keep
(O Change O Delete

Single Pad Mets
(O Keep
@ Delete
[ Dry run. Only report changes in message panel
[]silent mode

Netlist File:

X

A

Read Current Netlist |

Close
Test Footprints
Rebuild Board Connectivity

Save Messages to File

E:\FlashLED\FlashLED.net

Browse

Messages:

Filter: All Warnings Errors nfos

Actions Save report to file...

Click Read
Current Netlist

All of the components
are imported, and lines
drawn between the pins
to be connected.



Moving the components

LEtS move the partS SO % S:Iei:‘[T:CckWidth

E Select Working Layer

they’re not on top of G e 2l ==
each other so we can —

[1_ Move Footprint Exactly Ctrl+M

better see what we're o vome | B Duliaterooprnt - cit

> mm Create Footprint Array Ctrl+N

- I’ =4 Ty
d O I n g /" =7, Grid Select > ;,::] Exchange Footprint(s)
' Sh .S
=g ose

Kicad shows us how the
parts are to be
connected, but these are
not wires. This is called
the “ratsnest.”

Conn_01x02



Design rules

We have to decide aspects such as

. How wide or narrow will the traces be between
the components?

. How close are the traces allowed to be?

. How big or small are vias allowed to be?

These are often determined by the manufacturer of
your PCB. If you want very small features, this costs
more. Most hobbyist projects do not require very
challenging or expensive design rules.



# Pcbhnew 4.0.7 ENFlashLED\FlashLED kicad_pch

1 1 File Edit View Place Route Preferences Dimensions Tools Design Rules Help
Setting the design rules = = 5 & o o o o [ —

Track: 0.250 mm (9.84 mils) * ~ | Via: 0.60 mm (23.6 mils)/ 0.40 mm !\% Layers Setup I

These rules determine via sizes and
minimum feature sizes and widths.

Design Rules Edito b4 Design Rules Editor X
INet Classes Editor | \Global Design Rules Net Classes Editor Global Design Rules
Net Classes: Via Options: Minimum Allowed Values:
Clearance Track Width Via Dia Via Drill uVia Dia uVia Drill Blind/buried Vias: Mintrackwidth (mm):[ 02 |
Default D.Zi 0.25 0.6 04 03 0.1 @ Do not allow blind/buried vias Min via diameter (mm): | 0.4
OA"OW bllndfburled vias Min via drill dia (mm)
Micro Vias: Min uvia diameter (mm):
@ Do not allow micro vias Min uvia drill dia (mm):
o E— Move Up O Allow micro vias
Membership:
- - Specific via diameters and track widths, which
* (Any) v * (Any) - can be used to replace default Netclass values
Net Class Net Class on demand, for arbitrary vias or track segments.
Default Default Custom Via Sizes: Custom Track Widths:
v Default 6V Default Drill value: a blank or 0 == default Netclass value
GND Default GND Default
Net-(C1-Pad1)  Default - Net-(C1-Pad1)  Default Diameter Drill Width
Net-(C2-Pad1)  Default Met-(C2-Pad1)  Default Via 1 Track 1 [0.5
Net-(D1-Pad2) Default << Select All Met-(D1-Pad2) Default Via 2 Track 2
MNet-(R1-Pad2) Default Met-(R1-Pad2) Default Via 3 Track 3
Net-(R3-Pad1)  Default Select All >> Net-(R3-Pad1)  Default Via 4 Track 4
MNet-(R3-Pad2) Default Net-(R3-Pad2) Default Via s Track 5
Via 6 Track 6
Via7 Track 7
Via 8 Track 8

These are the widths of the tracks that
can be placed. 0.5 mm is placed here.



Commonly used board Layers

Visibles

% 3 Layer | Render Front copper layer (where traces
2L 5 ,mrw < go on the front of the board)
|| B.Cu
Il & morasee  Back copper layer (where traces
Vi ooy :FB-Ifdhesr go on the back of the board)
+'| F.HPaste

* \_\ m/[] B.Paste

mrsiks~ | Front silkscreening layer, so you

BY  mssiks can annotate your PCB

% W] F.Mask

H|[/] B.Mask

|| B bwosuser Front and back solder mask.
**' M| Cmts.User
@ B[] Ecol1.User
,\ O/[»] Eco2.User
o O[] Edge.Cuts

T ®=veon Edge Cuts (not used by all

. ;FB?:E manufacturers), denotes the
M| =2 Frab boundaries of your PCB (usually
¢ | m[Jsrab a rectangle)



Drawing the traces between components

We move and rotate the
components into position.

To draw a trace between two
pads, we first select the
trace size:

Select the layer the trace
goes on by clicking on the
layer name. The arrow
appears next to the
selected layer.

Then we select the draw
track tool.

# Pcbnew 4.0.7 E\FlashLED\FlashLED.kicad_pct

. File Edit View Place Route Preferences

AR Sy AF=Y = T

Track: 0.250 mm (9.84 mils) * ~ [ Via: 0.60 mm

Track: 0.250 mm (9.84 mils) #
Track: 0.500 mm (19.69 mils)

Visibles

SRS
= Layer | Render

[ |
s ‘iﬁ r H F.Cu
HE W ]| B.Cu

& || [m[v] FAdhes
ij M []| B.Adhes
ol [:::] B[] F.Paste

N -
AN Nl Ter
HE W] B.Cu
& ||| W[~ F.Adhes
?_'[ M| B.Adhes
_* [:::] M |-/| F.Paste
- \_\ M [v] B.Paste

mml ol recon

Er':l'tdd tracks and vias

- TFTCFTT L

7 M ] F.Mask

M |[v] B.Mask
Ml Musmc |ear




Connecting the components

The ratsnest tells us which
components to connect. Kicad
will not allow us to make
connections not in the ratsnest,
as these are not compatible with
the schematic.

~Pick this connection

Click on one of the
ends of the
ratsnest, and guide
the trace to the
other end, and click
the other end.

The ratsnest
line is replaced
by a trace with
the color given
by the layer.




Filling In all of the traces
We can add silkscreening

Visibles

Layer | Render

e | QS W] F.Cu
H/[] B.Cu
S
8 M | F.Adhes

?j M -] B.Adhes
E:::] M [/] F.Paste

Select
silkscreen

Iayer * | | Eeraste
2y} [ FSilks

Taxt BN || m Bsiks
ex 3 M | F.Mask
H|[/] B.Mask

tool
O [v| Dwgs.User

p
*" W[/ Cmts.User
@ B[] Ecol.User
O|[v] Eco2.User
AN h O[] Edge.Cuts

T

4
M || Margin

I_ll Il-li_l'l.l'l

Each trace is labeled by its
“net name” which describes

which pads it connects.

Add text on copper layers or graphic text

|- I;_p-l T "-"|"'_| LS S R S 1

—



Adding silkscreening

Click on the PCB where you
want to add the silkscreening

and then type the text into the
box:

Text Properties x

Text: =z =

LED

FLASHER| Conn'01x02

= 1 g

Gty AW

Width: (mm): Position X: (mm): Layer: Display:

15 1720215 | |WFSiks  v|/Normal v

Height: (mm): Position Y: (mm): Style: Justification:

15 [ 92.964 | Normal v Center

Thickness: (mm): Orientation (0.1 deg):

03 10 |

0K Cancel




Choose

line tool

Select

edge |

cuts
layer

| |
g .
1!
&

I ﬁ [::‘);

A
IR

-

-\

\.
\
\\

\

N\

\ &

&
d M | Cmts.User

{ Add graphic line or polygon

&

@

Drawing the board outline

Visibles

Layer | Render

W] F.Cu

B[] B.Cu

B[] F.Adhes
M /| B.Adhes
B[] F.Paste
[ ] B.Paste
B[] F.SilkS

[ | B.SIlkS
MW ] F.Mask
H ] B.Mask
O/[v] Dwgs.User

||| '@ [v| Eco2.User

N

T

|p8iv| Edge.Cuts

| Margin
M [] F.CrtYd

[ | | M S oakr

:sign Rules Help

@ sy W | [ Edge.Cuts v|=fE [E—I—»:]j:; @ §

57 mils) * v % Grid: 1.2700 mm (50.00 mils) || Zoo

Grid: 2.5400 mm (100.00 mils)
Grid; 1.2700 mm (50.00 mils)

Grid: 0.6350 mm (25.00 mils) 7
Grid: 0.5080 mm (20.00 mil5]g’

Grid: 0.2540 mm (10.00 mils)
Grid: 0.1270 mm (5.00 mils}’

Select a coarse
grid size to make it
easier to draw a
straight rectangle



With the board outline

Now we do a design rules check
to make sure everything is ok!

# Pcbnew 4.0.7 ENFlashLED\FlashLED kicad_pch
iEiIe Edit View Place Route Preferences Dimensions Tools Design Rules Help
| n -
S 2T & & (et
E = Layer Pair
- Track: 0.500 mm (19.69 mils) ~ | Via: 0.60 mm (23.6 mils)/ { = ¥
! m @ DRC
' @ FreeRoute

Scripting Console

TR 1 |

DRC Control X

Jll Do design

Options: Messages:

Clearance | By Netclass Compile ratsnest... \ -
Sy EAn Pad clearances... Start DRC S

Min trackwidth i Tick clearances. e fuie cnec
Fill zones... Start the Design Rule Checker

mm |Test zones. List Unconnected

Unconnected pads...

Min uVia size mm |Keepout areas .. Delete All Markers
Test texts...

Create Report File Finished

O

Min via size | 0.4

Errar Messages:

Problems / Markers Unconnected

OK Cancel




Design rule check success!

DRC Control X
Options: Messages:
Clearance By Metclass s;;ngg:r;it;g:ﬂ"'
Start DRC
Min track width m mm | Track clearances...
Fill zones... )
N 1 mm | Test zones... List Unconnected
Unconnected pads...
Min uVia size | 0.2 mm |Keepout areas .. Delete All Markers
Test texts...
Create Report File Finished
[

Error Messages:

Problems / Markers Unconnected

Ok Cancel

Problems can be parts are too close together
or touching that should not be, too small width
between traces, etc. If you click on the
problem it takes you the location of the PCB.



What does my PCB look like?

# Pconew 4.0.7 ENFlashLED\FlashLED kicad_pcb

fle gt Yew pace Rore pefeences Dimensor | Jga the 3-D viewer

il &E @\ Zoom In
Track 050 S Zoom Out
[q)\ Fit on Screen
& (¥ Redraw
TAZ @l 2D viewer
< =| List Nets

In

.-

mm

.-

S

Switch Canvas to Default
Switch Canvas to OpenGL

Switch Canvas to Cairo

Alt+F1
Alt+F2

Home

F3

Alt+3

F9
F11
F12

3D Viewer

Eile Preferences

|8 AACR M o' HG e+ ¥

J1
o
- F
I N
Ui

Build time 0.423 s

dx 0.00

dy 0.00

LED
LASHER

Zoom:; 21.7




Exporting the Gerber files

Gerber files are what you
send the PCB manufacturer
to make your PCB.

# Pcbnew 4.0.7 EAFlashLED\FlashLED kicad_pcb

File Edit View Place Route Preferences Dimensions Tools

1eaag

Check these

Append Board

1 ] Save Ctrl+5S m (23.6 mils)/ 0.40 m -
%) swecopyre.  cussines layers, which
are typically
% Fabrication Outputs s .

a o [ \\hat IS

-I: :::r:ettings . n e e d e d

o cotr (unless you

ﬁ 0

~— B need a solder
o] Close

stencil as

Select plot well)

from the menu

Click “plot” to

generate the gerbers

Enter “gerber” here so the
files are In a separate
directory.

Plot X
Plot format: Output directory:

Gerber ~ | | gerber ’ Browse...
Layers Options

| F.Cu i []Plot sheet reference on all layers Drill marks:

~|B.Cu [ Plot pads on silkscreen None

DB.Adhes [~] Plot footprint values Scaling:

D F.Adhes Plot footprint references 141

D B.Paste [IFarce plotting of invisible values/references :

A [_|F.Paste ] Do not tent vias .

B.SilkS Exclude PCB edge layer from other layers flliEz

FSilks Mirrored plot Default line width (mm}:
B.Mask Negative plot 0.1

F.Mask [ ] Use auxiliary axis as origin

D Dwags.User

D Cmts.User Current solder mask settings:

[]Ecot.User Solder mask clearance: 0.2 mm

D Eco2User Solder mask min width: 0 mm

Edge.Cuts

DMargin Gerber Options

[|B.Crtvd Format

DF.Cr‘tYd [] Use Protel filename extensions )

[ lerab [Include extended attributes (4.5 (unit mm)

D F.Fab [ ] Subtract soldermask from silkscreen @ 4.6 (unit mm)

Messages:

Filter: [v]All Warnings @ nfos Actions Save report to file...

I Generate Drill File Close




Exporting the Excellon Drill Files

You also need files to
Indicate the holes to drill.

Click here to generate drill

files.

Drill Files Generation

(O Suppress trailing zeros
(O Keep zeros

Precision

Messages:

Drill File Options:

] Mirror y axis

I Minimal header

[ Merge PTH and NPTH holes into one file
Drill Origin:

@ Absolute

(O Auxiliary axis

Output directory: \
| gerber |
Drill Units: Drill Map File Format: Info: ‘
@ Millimeters (O HPGL Default Vias Drill:
O Inches (O PostScript Use Netclasses values
Jeros Format ® Gerber Micro Vias Drill:
eros Forma
ODxF
@ Decimal format OsvG R
O Suppress leading zeros ) PDF

Plated Pads: 22
Mot Plated Pads: 0
Through Vias: 0
Micro Vias: 0
Buried Vias: 0

Browse

| DrillFile

Map File

Report File

Close

Create file E\FlashLED\gerber\FlashLED.drl

nfos Actions Save re

Plot | ™ Generate Drill File

The drill files go into the
same directory as the
gerber files.



Sending your job to be manufactured (example, JLCPCB)

We zip up the gerber directory into a single file

7| | = | FlashLED

“ Home Share View
o Cut
= - ] Copy path «
Pinto Quick Copy Paste ) Move
— | Paste shortcut
Clipboard
- v 1 > This PC > DATA (E
; ~
J‘- Music MName &
| Pictures
gerber

B videos | _autosave

4. Windows (C) | _saved_Flz
. LENOVO (D2) _| FlashLEDK 5

. DATA (E) _| FlashLED X

N FlashLED

¥ Network

] FlashLEDy £

v | FlashLED.g

&items  1item selected

D !

Copy Delete Rename New

Open

Open in new window

Pin to Quick access

Add to VLC media player's Playlist
Browse with IrfanView

Git GUI Here

Git Bash Here

Play with VLC media player

7-Zip

CRC SHA

Scan with Windows Defender...

Give access to

Dact,

FJ New item =

1 | Easy access ~

- O X
L)
| Fopen- FH select all . ]
Edit Select none
propfmes @ History o Invert selection U S e yo u r faVO r I te Z I p
Open Select ]
o wome o+ program (1 use 7-zip
Type Size ~ -
under Windows)
KICAD_PCB File 35 KB
SCH File 5KB
KICAD_PCB File 35 KB
Add to archive...
Compress and email...
Add to "gerber.7z"
Compress to "gerber.7z" and email
Add to "gerber.zip”

Now we have a zip file
of the “gerber”
directory.



Log onto JLCPCB website (www. jlcpcb.com)

PCB Prototype SMT Stencil

GET INSTANT QUOTE

Click “guote now.”

Click “add your gerber file.”

Add your gerber file F|nd and Upload
Only accept zip or rar Max 4 M the gerber Zip file.

How To Generate Gerber Files



And here it Is, you can see the front and back
of the PCB board in the on-line viewer.

Detected 2 layer board of 33x29mm(1.3x1.15 inches) .

LED
FLASHER

The gerber viewer is for reference purpose only and may differ from the actual PCE product. Gerber Viewer G,

4

Use the “Gerber Viewer” link to check to make |
sure JLCPCB’s system is reading your gerber
files correctly.



Finish filling out the form and complete the order.

And that i1s an example on how to design a PCB
with Kicad and have it made, start-to-finish!

Designing library symbols and footprints are
Important tasks, but not covered here.

Also adding copper fills and vias are not covered in
PCB layout, also important.
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Power Supply Schematic

fHL1LE NG 4B

Jumpers IP4 and JPS are for external control
of current and valtage.
for external contrel, and then input external
vﬂlt!g!r{tu”!ﬂt !.igﬂ-!l on J9.

lumper bath to pasition 3

Adaptable Linear Power Supply
by I Marks. CC-BY-5& 4.0
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Some
examples:
VNA PCB
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Conclusions

Hams across the world work together on open source
projects that are freely shared by all.

If you have an idea, go for it! Open-source tools like Kicad
are out there to be used by people like you.

If you like a project, participate! Be a user, document
something, make a instructional video, or even design a
circuit or write some code.

Kicad is available at www . kicad-pcb.org

My projects are available on
http://www.github.com/profdc9/


http://www.kicad-pcb.org/
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