Pass The Salt 2026

PCB ( Printed Circuit Board )

Let’s get started, it’s not so complicated!

b.




Workshop Agenda '

* Why make your own PCB

e A few reminders

A bit of hands-on practice
— Reading a datasheet
— The difference between digital and analog electronics
— Using an open-source circuit-design software
— Sending your PCB out for fabrication

— Buying the components

* Going further

PN * Maybe practice:)

b.




I i

Why make your own PCB




Prototyping
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Building your toolkit

Kiwi's programmer boanrid
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A bit of reverse engineering
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For fun !
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A few reminders

Not so much, I promise
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How to choose your component

COMPONENT SIZE COMPARISON CHART
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Resistors

* What they’re used for, and how to tell their

POWEI‘/ SiZE, 5 . 3-Digit and 4-Digit SMD Resistor Value Calculator
Use when code only contains numbers Small values may
[4][7][000] use a code with 'R”:

Swap R for a decimal
point. Don‘t include
Multiplier!

R10JR68

0.1 Ohms 0.68 Ohms

1ére Bande 2émeBande 3émeBande Multiplicateur  Tolérance

3-Digit
s 1 Resistor
x 10 + 1%
x 1k

0 0

1 1
Orange 3 3 3 o | o [ o |[ --- |
Yellow 4[[ 4 4 x 10K 1 I J 2 J[_+0 ]
Green 5 5 5 x 100k + 0.5% 2 J[ 2 J[ 2 L _+00 |} ‘opm 6.8 Ohms
Violet 7 7 7 X A10M | 1 =£0.10%| —5— 75 |[ 5 ||+00000 | LL&LY [OLi{eS
Gray 8 8 8 x 100M + 0.05% 6 || 6 || 6 |[+000000|  0.10hms 0.680Ohms
White 9 9 9 x 1G 7 [ 7 |[ 7 |
Gold x 0.1 + 5% ~8 || 8 || 8 | 6R80
Silver x 0.01 + 10% 9 || 9 || 9 | 10hm 6.8 Ohms

10RO 68RO

10 Ohms 68 Ohms

. 4-Digit

Resistor
. a]7]0]00

47 000 = 47K




capacitors

* What they’re used for, and how to tell their
power/size, ....

Chiffres Coefficient Tension de

significatifs Multiplicateur Tolérance température service
Rien : +/- 20 % Rien : 500 V 7
Pictura Type |Package
Argent : x 0,01 Argent : +/- 10 % Argent : 2000 V
Or:x0,1 Or:+-5% Or:+100 Or: 1000 V
Noir: +-20% Jll Noir:0 | ' Ceramic 0603

“raron 1 Varon x 10 [ Maron 1%

Marron 100 V

Rouge : x 100 [l Rouge : +/-2 % Rouge : 200 V
Orange : 3 Orange : x 1K Orange :-150  Orange : 300V
Jaune : 4 Jaune : x 10 K Jaune : -220 Jaune : 400 V ;
. . “ 5 Cerarmic | 0805
Violet : x 10 M Violet - - 750 Violet : 700 V
Gris: 8 Gris : - 2200 Gris : BOOV
[Banc. - 10% ] [Bianc 500V ] -




Diodes

* You know them without even realizing it!
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_ ] . AN
gignal .
diode | ' .
IR LEDs TYPES OF DIODES @|Bwus
light emitting d.mdes photodiodes transient voltage
— supressiondiodes * *
constant current i, y -
: - : £ Junction Zener Tunnel Schottk Varactor
zener diodes diode ° i Diode  Diode Diode Diode Diode

shottkey diode Slep recovery

diodes super barmier
shockley diode 1 diode _@_ _@_ _@_
% x |

@ . Diac Triac Light Emitting  Photodiode
DY _am

pmm contact Diode (LED)
y diode
f i i r e

tunnel diodes i
varactor diodes

- PIN diodes vy ]

alr 7 . %ﬁi - &

- ; ]
5::-\ t:, a 6 LASER diodes by vaccum diode . Th

silicon controtiea! < (0 "“'T:_ peltier diodes

_ . % 4 rectiner -
gunn diode crysial diode avalanche dinde - ‘




transistors

* PNP, NPN, suiveur de tension, simple inter

S
NPN E .PNPE N-channel N-channel
Ripoide Bipelar D MOSFET ~ E MOSFET
BJT MOSFET
D D
C
G G
N G
S S E

N-channel JFET P-channel JFET
JFET IGBT




Power source

The different types of power sources
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Logical circuits

* Example of a 74x00

tldnrss L, Beve,

INVENTOR,

Table 1. Functional Table (Each Gate)

INPUTS OuUTPUT
A B Y
H H L
L X H
X L H




Integrated circuit — a big small PCB




applications

A bit of hands-on stuff




Turn on an LED

l 1

s1 | D1- 1V7 S1 | R1 D1- 1V7
0 o H 0 L I_III H
A A
av gV
faxl B fud
r=u/l

r =(9-1,7)/0.02
r = 365 Ohms




How to read a Datasheet

CLoCK J UL o rururunururururuurgs
RESET
CLOCK INHIBIT Y o |

H!n — I—!“
e o o r""IH
CARAY OUT e

Fiy. & = Tuning diagram for CO40178

3 ..'."

L
i
cLodn =2 | 3 g~ 2
cLocw _'3 LT =3l
INHIBIT L ;
Nl‘t’l—" L.".I.E
! sgef @
S .- g

e =
e 1 &
LT -

h'mni (1] .,.
H’ssll -

'z
CARRY
outT
WACH - INOT AR
CD40178
Functional Disgram

CHARACTERISTICS Voo LWNTS UNITS
(V) Min. Max.
Supply-Voltage Range (For T = Full Package-
Temperature Range) 3 18 v
5 - 25
Clock Input Freguency, fo 10 - B MHz
15 - 55
5 200 -
Clock Pulse Width, ty 10 o0 - ns
15 60 -
5
Clock Rise & Fall Time, t,cp . tyoL 10 UNLIMITED"
15
5 230 -
Clack Inhibit Setup Time, t, 10 100 - ns
16 70 -
b 260 - .
Reset Pulse Width, tRW 10 10 - ns
15 B0 -
5 | 400 =
Reset Removal Time, 1,0 10 280 - s
15 150 -

| - P _-‘ﬂ

| P



Creating a nice square wave

Ra=5kt: | Ry =1ko
Rg =3 k&l Sea Figure 12
C=015pF
;i
g
"I.Ircc tH el
(5Vto15V) L # M— | Output Voltage
ZANZANDZANZA\
0.01 uF _L_ Y I YT VN
Open ; Capacitor Voltage
Rp g aesNate A) | 5 Time - 0.5 ms/div
CONT V ;
cC g RL
I— DISCH q
Re * 6 OuUT —e— Output f= 1 . 1.44
B .| THRES T~ (Ry+2Rp) xC
TRIG
GND . b, _ Rp
cT i Output driver duty cycle = -+ = Ra+ 2Rg

RE _ Ry+Rp

t
. role = - =1 —
Output waveform duty cycle = - =1 RA T 2Rg ~ Ry ¥ 2Rg

.

* tHIGH=0.693:(R1+R2)-C
* tLOW=0.693-R2-C




Important warning ....

clock Duty: 50 %

& 5PI-Clock 1w A AlA A kM AR AN Ak AN A AA NN AA KN AAA KA A Freq 17857 MHz
width'; 35.714 MHz

BVe & & & & & & 86 88 88 0 FF bttt rs s st tr ettt e a9 s b s
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Hello Word

A bit of hands-on stuff




Hello world

( SELECT DEVICE )

() new _sketch_ 1773909772205 -+

1 void setup() {

2 pi e(13, OQUTPUT);

3 }

5 void loop() {

6 digitalWrite(13, HIGH)
T delay(508)

g digitalWrite( LOW)
g delay(568)
18 s
11

Console




Hello world +

00~ oh N Ja L3 PRI =

( SELECT DEVIC E)

() new _sketch_ 1773909772205,

int leds][]
int nblLeds

Vol

}

}

)
for {1n i
le(le

1]
]t

setup() {

pinMo

void loop() {
for {int 1=

t

}

for (int j

u

digitalWri

8

8; 1 < nblLeds;

; J < nblLeds;

te(leds[j].

digitalWrite(leds[i],

delay(158);

HIGH) ;

5 ax

it+) §

jre) {

LOW) ;




What do we need ?

I 1

e A circuit that shifts its output on each press — a
CD4017 counter

e LEDs for visual feedback

* A few resistors to keep our LEDs from burning out

* A press simulator - a NE555 timer

* A few resistors and capacitors to adjust the speed
(and without any reprogramming!)

L.




Fet’s Build o Hello wodkls
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Step by step

File Edit

View Tools Preferences

Project Files

&

»
b
»

il

- SEOIK K

s E PCB.kicad_pro

BB rcB-backups

BB cerber
BB pas pas
B roF

BB présentation

. PCB.kicad_pcb
_,‘!‘ PCB.kicad sch

Help

o 0 Y

*
[ B

£ )08

B
I

Schematic Editor
Edit the project schematic

symbol Editor
Edit global and/or project schematic symbol libraries

PCB Editor
Edit the project PCB design

Footprint Editor
Edit global and/or project PCB footprint libraries

Gerber Viewer
Preview Gerber files

Image Converter
Convert bitmap images to schematic symbols or PCB footprints

Calculator Tools
Show tools for calculating resistance, current capacity, etc.

Drawing Sheet Editor

Edit drawing sheet borders and title blocks for use in schematics and PCB designs

Plugin and Content Manager

Manage downloadable packages from KiCad and 3rd party repositories

Project: /home/bidouille/Bu.../workshop/PCB/PCB.kicad pro

W
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Step by step — buildihg youf schema

File Edit View Place Inspect Tools Preferences Help

H&s Do D DR CARQLAQQR [&=1T= wiRid Ho®DHED B

Properties ] k

Mo objects selected |

—

B2+ * UNNIHVY g

I .

3

Schematic Hierarchy (3]

O oot page 1

Al B KR+ B[]

\5electic:n Filter =l I I

& sllitems

Symbols Pins ! Pl s e ol {

Wires Labels l . ] . . : :st.?.ud.“' : 1 T Ao
Graphics Images

Text Other items @E"
Z0.60 X-1950 ¥ 3050 dx-1950 dy 3050 dist 3620 grid 50 mils




Step by step — buildihg your schema

=

c: r: s [Défaut] DIP-8 W7.62mm v
File Edit View - -

- Place Symbols - _
A& 0De - _y — '@ C [Défaut] Package_DIP:DIP-8_W7.62mm
2 | L] lace Power Symbols !

DIP-8-16_W7.62mm

Properties | Draw Wires DIP-8-16 W7.62mm_Socket
No objects selected e DIP-8-16 W7.62mm_Socket LongPads
( - i . DIP-8 W7.62mm
DIP-8_W7.62mm_LongPads
: - DIP-8 W7.62mm_SMDSocket_SmallPads
Q ness3 @& DIP-8_ W7.62mm_Socket
| of . DIP-8 W7.62mm_Socket_LongPads
~ Timer Assorted timer dey —_— = O N . s
F|TT 8S  | nessso |
e — DISCH®© BN
NES55P Precision Timers, 5 -]
NAS555D Precision Timers, 5 6
NA5S55P Precision Timers, 5 2
SAS555D Precision Timers, 5
SA555P Precision Timers, 5
SE555D Precision Timers, 5
SE5S55P Precision Timers, 5
[Defaulk] SOIC-8_3.9x4.9mm_P1.27mm
NES55D

Precision Timers, 555 compatible, SOIC-8
Keywords: single timer 555

Reference U?

Footprint Package SO:S0IC-8_3.9x4.9mm_P1.27mm

DIP—8_W7.62mm




Step by step — building your schematl
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Step by step — building your schema

w20 2 NIVWLIE L2000 IS S11al Y= ) — ) )

|| Q cD4017] & | 24 )
| — 4 u
] Elément 7| 4017 .
. _13_',[“{ [a=] qa ] _I
e ARHK 4xxx series symbol: 13 cpen = Ei 2
i
4017 Johnson Counter ( 15| et gg 7
' BT
4022 Johnson Counter (£ g'ﬁ' 1
-8
. |a_
a9 | 2L
_-El; Cout | 12

Pasd'empreinte par défaut v




Step by step — building your schematl
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Elément

~ —Récemment Utilisés -

NESS5P Precision Timers, 5
~ Device Generic symbols Fo
R_Variable Variable resistor
R_Variable _US Variable resistor, U
R _Trim Trimmable resistor

D ASdan Dacickar rabkabkad h

Step by step — building your schema
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Step by step — building your schemat.
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Step by step — building your schema

1 led

HDMI_C_1.4
HDMI_D_1.4

~ Device
LED
LED ABGR
LED ABRG
LED AGBR
LED AGRB
LED ARBG
LED ARGB
LED BAGR
LED BARG
LED BGAR

LED

I imht amittinA Adinda

Choisir Symbole (22589 items chargés)

@ |z

HDMI 1.4+ type C ¢l
HDMI 1.4+ type D ¢
Generic symbols Fo
Light emitting dioc
RGB LED, anode/bli
RGB LED, anode/bli
RGB LED, anode/gr
RGB LED, anode/gr
RGB LED, anode/re
RGB LED, anode/re
RGB LED, blue/anot
RGB LED, bluefano
RGB LED, blue/gree

D
LED

14

Pasd'empreinte par défaut




Step by step — building your schema

Uz B3 o1
|l w17 H; IER
Pt bok B oo e —]
w8 tkEn * D2 .
Ri Oz —= —
|::| R ”’I“’l i +19 ' Reset 03 L —
:oj'— BT = g ~ o _11“ a—
7 = NESSSP -4
#— DISCH W < Qs Tx T
ojr s oy T e
Ez B THRES a7
2 TRIE = ne |1
o ET
= O3
u
9 Cout 22




Step by step — building your schema

Qc

NES55P

~ Device

Choisir Symbole (22591 items chargés) —

@ |z

Precision Timers, 5

Generic symbols fFo

C Unpolarized capac

C_small_Us

C_US

C_45deq

C _Polarized

C_Polarized Series 2C
C_Polarized_small
C_Polarized_Small_Series_2C

C Polarized Small US
C_Polarized_Small US Series 2C
C Polarized US

C

llnmalarizad camacitore

capacitor, small Us
capacitor, US symb
Unpolarized capac
Polarized capacito
Set of two polarize
Polarized capacito
Set of two polarize
Polarized capacito
Polarized capacito

Polarized capacito

Pas d'empreinte par défaut

¥



Step by step — building your schema

,._||_(
My
B

uz 3 (3 8
3] 4017 o IER
sdd brik 2 oo e |
o cken ® o1 2 —
R1 T T 0z i —
I:::I R n — — Ui Reset E.E; -
7 =R WESSSP =1
#=— DISCHw 0s ——= Pata
- ouT e a5 s L+
o 2 THRES 07 e
2 TRIE = ne
T i) 141 .
E Caut 112,




Step by step — building youf schema

File Edit WView

A% D4

_ Place Symbols

Place Power Symbols

Earth
Earth_Clean
Earth_Protective
GND

GND1

GMND2

GND3

GNDA
GNDD
GNDPWR
GNDREF
GMNDS

HT

LINE

NEUT

GND

Power symbol creates a global label with name "GND", ground

Keywords: global power

He

K

- - ——

Choose Power Symbol (102 items loaded) — o

=4

Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea
Power symbol crea

Power symbol crea

<> GND
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Step by step — building youf schema

Choose Power Symbol (102 items loaded) — o
Q Filter =
+5C Power symbol crea
+5F Power symbol crea
+5P Power symbol crea
+5V Power symbol cre :
+5VA Power symbol crea
+3VD Power symbol crea
+5VL Power symbol crea +
+5VP Power symbol crea
+6V Power symbol crea
+7.5V Power symbol crea
+8V Power symbol crea .
+aV Power symbol crea
+AVA Power symbol crea
+10V Power symbol crea
+12C Power symbol crea :
+5V
. Power symbol creates a global label with name "+5¥"

Keywords: global power




Step by step — building your schema

£l
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—= -
e

Uz R3 oL
+5 g a017 = IER
1 oAb bey o polde .|
U ceen * o |2 o
Ri Oz ——= —
|::| R "’I“’T o A8 Reart 03 L — v
L EQ : T — GHD
7 =R MESSSP M
#— DISCH w4 as ¥
o2 e 2. oL
22 2 THRES 07 2
L TRIE = os —fi—«
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Lol
| .
g Cout P22
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Step by step — building your schematl
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Step by step — building your schema

File Edit View Place Inspect Tools Preferences Help 4
b ' Update PCB from Schematic... F
& LoD ] | |
Properties | switch to PCB Editor |
No objects selected Switch to Project Manager
. Update PCB from Schematic
Options

Re-link Fookprints to schematic symbols based on their reference designators

Update Footprints
Replace Footprints with those specified by symbols

Delete Fookprints with no symbols

Override locks

Update Fields
Update footprint fields from symbols

Remove Footprint fields not Found in symbols

Changes to Be Applied

Total warnings: 0, errors: 0.

Total warnings: 0, errors: 0.

-



Step by step — building your PCB l




Step by step — building your PCB
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Step by step — routing




Step by step — autorouting

DépdE (100) Installé (0) Enattente (0)

KiCad official repository

Plugins (59) Plugins de Fabrication (8)

Q free

Librairies (16) Thémes de couleurs (17)

b

Freerouting
Freerouting KiCad integration

Installer

Transform It

Batch resize, scale, mirror
graphics, tracks, zones,
footprints and other itemsin
the PCB editor.

Kivar

PCB Assembly Variants for
KiCad

Installer

Installer

Freerouting

This is the official KiCad integration for Freerouting, an advanced auto

It needs |ava |JRE 21, download it from https://adoptium.net/temurin/rg

Metadonnées
e Identificateur de paquet: app.freerouting.kicad-plugin
e Licence: GPL-3.0
Auteur: Andras Fuchs

¢ email: info@freerouting.app

« web: https://www.freerouting.app/

Mainteneur: Andras Fuchs

+ email: info@freerouting.app




Step by step — autorouting

Routage

Paramétre d'autoroute

Couche: Actif : Direction préféré
F.Cu v horizontal W
B.Cu ~ vertical v
Vias aukorisés : v

Fanoukt

Passe:

& Autoroute

& Postroute

Via les colits :
Powerplane via les colts :
Commencez a passer :

Colts de démarrage de l'opération :

Vitesse:

50
5

1
100

rapide

Tracer les colts sur la couche:
F.Cu

B.Cu

(note: you need to press Enter to apply the new values)

Dans la direction préférée: Contre la directio
1,0 43
1,0 341

<

o A1 Auto-route interrompu, 2 connexions introuvables

;-r [R— [R— —
L] =Y S <+ ) &+
) yd B n B I e
I==\ w
I I y @ ‘= 2 o e

| =
|

'Ill. l:éfff
&
v

-

N

N
AL




Step by step autoroutmg
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Step by step — autorouting
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Step by step — building your PCB

©] & ¢
© o o o (¢

© © © 06 © 0 0 O
o0

@ @ 6 06 0O
22’ 00 00

Q000000

6
00000000 e




Step by step — getting your PCB
manufactured

File Edit View Place Route Inspect Tools Preferences Help

B @ M Bﬂ | Show Board Statistics

Measure Tool

Track: use netclass width ~ Lil

Design Rules Checker

—

Design Rules Checker N (=) &

Refill all zones before performing DRC Test for parity between PCB and schematic

Report all errors for each track

Violations Unconnected Items Schematic Parity Ignored Tesks




= g

Step by step — building your PCB I

placé e par la largeur minimale pour le A

si la Fonction "Utiliser la largeur de pist




Step by step — getting your PCB

manufactured

!File Edit View Place

Append Board...
Save

Save a Copy...

! Revert

Rescue

mport

Export
Fabrication Qutputs
Board Setup...
Page Setkings...
Print...

Plot...

Close

Route

nspect Tools Preferences Help

BITCARAOAEA R i

lia: use netclasssizes ~

B F.Cu(Pgup)

Gerbers (.gbr)...

Drill Files (.drl)...

PC-2581 File (_xml)...

ODB++ Output File...

Component Placement {.pos, .gbr)... t
Footprint Report (.rpt)...

PC-D-356 Netlist File...

Bill of Materials...

b




Step by step — getting your PCB
manufactured

Plot n (=) &
Plotformak:  Gerber ~ Outputdirectory: | gerber/ e
| Include Layers Plot on All Layers General Options
] F.Cu B.Cu Plot drawing sheet Drill marks:
B.Cu B.Mask _ _
£ Adhesive B.Paste Subtract soldermask from silkscreen Scaling:
B.Adhesive B.Silkscreen Indicate DNP on Fabrication layers Plot mode:
F.Paste B.Adhesive Hide _ o
B.Paste B.Courtyard Use drill/place file origin
F.Silkscreen B.Fab © Cross-out
B.Silkscreen FCu
E.Mask E.Mask sketch pads on Fabrication layers
B.Mask F.Paste Check zone fills before plotting
User.Drawings F.Silkscreen
User.Comments F.Adhesive Gerber Options
User.Eco1 F.Courtyard Use Protel filename extensions Coordinate format: | 4.6, unit mm ~
User.Eco2 F.Fab
Edge.Cuts User.Drawings Generate Gerber job file Use extended X2 format (recommended)
Margin User.Comments Include netlist attributes
F.Courtyard User.Eco1 _
B.Courtyard 1+ Disable aperture macros (not recommended)
Output Messages
show: All Errors ) warnings @) Actions Infos Save...

Run DRC... Generate Drill Files... Close Plot




Step by step — getting your PCB
manufactured

Generate Drill Files N (=
Output Folder: | gerber/ [ ]
Format Options
© Excellon Origin: Absolute ~
Mirror Y axis
Minimal header Units: Millimeters ~
PTHand NPTH insingle file Zeros: Decimal Format (recommended) ~

Use alternate drill mode For oval holes

Cerber X2
Generate map: | Gerber X2 -

- Messages

Generake Report File... Close Generate




Step by step — getting your PCB

manufactured

File Edit WView

Export

Board Setup...
Page Setkings...
Prink...
Plot...

Close

Place

Fabrication Outputs

Route

nspect Tools Preferences Help
BICRQAQQR 0 &

.:_CL_I -:::‘QUP':

lia: use netclasssizes

Gerbers (.gbr)...

Drill Files (.drl)...

PC-2581 File (.xml)...

ODB++ Output File...

Component Placement (.pos, .gbr)... t
Footprint Report (.rpt)...

PC-D-356 Netlist File...

Bill of Materials...




Step by step — getting your PCB
manufactured

FCB-B Cu.gbr
FCB-B Mask.gbr

FCB-B_Paste.g
Annuler Créer une archive compressée -

PCB-B_Silkscre
Nom du fichier d'archive
FCB-Edge Cut PCB|
FCB-F _Cu.gbr
FCB-F_Mask.gbr
FCB-F_Paste.gbr
PCB4ob.gbrjob

PCB-NPTH.drl

PCB-PTH.drl




Step by step — getting your PCB
manufactured

Select Product

@ < Q"‘:{: ﬂf’-’!'
Standard PCB/PCBA Advanced PCB/PCBA SMT Stencil Flex Heater Mechatronic Par
Online PCB Quote Instructions For Ordering>  Upload History

2, Add gerber file

Annuler Envoi du Fichier - Online PCB Instant Quote - JLCPCB — Mozilla Firefox

70 Récents {st bidouille [ Bureau workshop PCB gerber

{st Dossier ...

=) Docume... @ PCB.zip

& images B PCB.csv 691 octets

I7 Musique B PCB-NPTH.drl 309 octets
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l 1




Step by step — getting your PCB
manufactured

PCB Specifications

Different Design | 1 J 2 3 4

Delivery Format Panel by Customer Panel by JLCPCB

PCE Thickness 0.4mm 0.&mm 0.8mm 1.0mm 1.2mm | 1.6mm J Z2.0mm

PCE Color @ Green | [ ] Purple ] @ R=d Yellow @ Blue White @ EBlack

Silkscreen | White

Material Type KBEB164 - TG135 Man Ya NP-140F 51141 TG40 31000H TG155

Surface Finish EMIG

High-spec Options




Step by step — getting your PCB
manufactured

Outer Copper Weight | 1 0z J 20z

Via Cowering | Tented J Untented Plugged Epoxy Filled & Capped

Via Plating Method | Mot Specified J Conductive Adhesive Horizontal Electroless Copper Plating

Min via hole size/diameter | :'.Ei'l'I"|-':':.i.-"':'.45!'|‘l"l:'J 0.25mmy (0.35/0.4mm]} 0.2mm/{0.3/0.35mm) 0.15mm/{0.25/0.3mm)
Board Qutline Tolerance | i':.z!"'li"'l|::!%1;LI|E|!':'J

Confirm Production file | Mo . Yes

Mark on PCB Order Mumber(Specify Position) 2D barcode (Serial Number) Order Number
Electrical Test | Flying Probe Fully T-eatJ

Gold Fingers | Mo J Yes

Castellated Holes | Mo . Yes

Edge Plating | Mo .

Blind Slots | No Yes




Step by step — getting your PCB

manufactured

¥
&
Upload BOM File
Support xls, xlsx and .csv files undet
<4 e
», BOM Template
13 '] v
BOM Lists (Projects)
"
BOM Ma pplﬂg
* Plaase select the where part information begins.
* At least two column types are required. and (LCsC Part Mumber | Mir# | Description)
* Remark: The more catefories you identify, the more accurate the matching result is.
Columnn 1 Column 2 Colwmn 3 Columnn 4 Column & Column &
Row .
select type - aelect type - Package - | Quantity - | select type LCSC Part Num...
ol Id ref footprint quantity designation ref
L] 2 MP-16 _w7.62mm 4017 C327I06ET4
o3 2 RERZALRBR4RTRIRE R_axial_N0204_ L3 8mm_DLEmm _P7_. 8 365 - 390 ([ normal) CNe31s
24 3 D02 04,08,07,03,0506 LED_ 03.0mnim 8 LED C330774
-
a5 4 = R_LDR_4.Bxd 2rmm _P2 S4mm_vertical 100K C125830
a8 5 R9.R10 R_axial_DaN0204_ L3 .6mmn_D1LEmm _P2_ 2 22K CI744116
a7 B J1 UsB_C_Receptocle _GCT_USBA4135-GF-_ USB_C _Receptocle_Poweronhy _EBP CRaA38410
by} 7 2 C_Disc_ D3 0rmim_ W1.Emim _P2.50mm O.ONpf C2832505
aa B 19 o_DO-35_s00D27 _PT.E2mm_Horizontal Tealas CBa4a10




3

all (10 Exact Matches (10)

Step by step — getting your PCB

manufactured

Partial Matches (0)

Uploaded Data Product Detail

, mfr.d: Coal L
v Mir: lingxingic
LCsCcH#: CI2TI0ET4

LCECH: CIITIOETS

Package: I_—' L]
DIP-16 _wW7 82mm

Lesc#: Clg3ls

Package: ’

R_axial_DiM0204 1S -]
Brmim Bmm_P7.6

Z2rmimi_Horizontal

Custommer #: -
-

Lcsc#: c330774
Package: Eai ]
LEDy_ D3 0rmirr

Mo Matches Found (0)

Requested Oty

1 _
B
8 20

order Qty (1)

Stock
Availability

BDO In-Stock

Ship Now

15,050 In-Stock
:"IP Mo

28,420 in-Stock
Ship Now

Availability: toch

Target Price &

Lead Time

Unit Price

501292 a

doys
SO.008 o

e doys
500258 a

daoys

i
=1

Ta
e

i
=1

T
(]
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manufactured

Stock Target Price &

uplooded Data Product Detail Requested Oty order Qty (1 Unit Price

Availability Lead Time

, mifr#: Ccoa017BE(LX)
Mz fimgxingic

Lesc#: CIITINET4 v Leso#:

. o
e Ful o, £T f E
[ A I ) et BOD In-Stock e z .
. Rig B Counters I 501292 a» £258
: P-::cl-.ccrge._ D L ! L - Ship Mow ’
DIP-16_W7.82mm e doys
Customer #: -
Mfr#: MF1 aw-3000=x]
- Mifr: CCO{Chic
LCSC#: CNE30 Lesc#: CTInds
Packoge: -/ b 2 - o 15,050 In-Stock % Tarpe b e i
[ 200 - 00008 o £2118
2 Ship Mow
e days
2mm_Horizontal
Customer #: -
CIR-A5
Loec#: 230774 |'_| LocscH#: C330774 160 28,470 in-Etock £To i
- > Rl e C i Z 3 FH
: r o - 160 500758 o £413
5 F-::cl-cu«_;e. a L fin: ' Ship Mow l
LED_D3.0rmim e doys

Customer #: -
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To go turther

Just a few open-hardware examples:)




Learning-oriented examples
HA(.K COMPUTER?@@\\,\nmdamhis

® PWHPad Lﬂddfess out N address
|| —{reset odd e,:;n J ’ ?oad out
f

e Dvid 1 and 2 S e St | L

ouk™

e Nand2tetris

open hardware

"® SPwnPad $*°

Seriol Interfoce
UART SPI

cs o
“ “ Mos| CLK
GHD SCL SDA SV GND T RX 5V 5% d

Madule Expansion Interface @ DOT @ DASH ® SPACE

us® . prerrreeeerere

i
¢
H

ATMEGA3Z28P-PL

=

NC D7
GND D6
RESET D5
5V D4
RX D3

TX 02
SCLK sCL
MISO SDA

Shunt Resistor

DECAF- - S —
Normal Power - .Analyze Mode

+ A

Bl
y |Z

=0

. Glitch Interface

Microcantrolier Setup




Measurement-oriented examples
@ im . - “t_% -
Homssmd

* Bus pirate

* hydrabus

* Glasgow e —— -
e HackRF one | ( oo “.: \d
E us 5 FTRAT AT Tunt I "{ \ ¥ .?". .I

- u ;| - -
=i . - S - -P:i » E¥¥C -"L:'ﬁi r
Oy §* :3 ¥y g I :

L R i
" Yem T .




THANK YOU FOR' YOUR ATTEN
BUT THE FUN ISN'T OVER....

| @ TCCCORP

W @TCCCore

iy o




This work is licensed under
a Creative Commons Attribution-ShareAlike 3.0 Unported License.
It makes use of the works of
Kelly Loves Whales and Nick Merritt.
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