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KiCad
Lab III.

Huzalozas és Gyartasi fajlok elkészitése
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» Adjuk hozza a sematics-ban hasznalt alkatrészek footprint-jeit.

“bﬁ Update PCE from Schematic... Fa

Olvassuk el, hogy minden alkatrésznek sikeriilt-e betolteni a
footprint-jét.
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« Ha van olyan alkatrész, aminek nincs footprint-je, akkor té

g-:fs Assign Footprints
File Edit

iy

Footprint Libraries
# LAB
Zudic_Module
Battery
Button Switch Eeyboard
Button Switch_ SMD
Button Switch THT

Buzzer Beeper

Preferences

Calibration_Scale
Capacitor_SMD
Capacitor_Tantalum SMD
Capacitor THT
Connector

Connector_ AMASS
Connector_Amphenol
Connector_ Audio
Connector_ BarrelJack
Connector_ Card
Connector_Coaxial
Connector_DIN
Connector_Dsub
Connector_FFC-FEC
Connector_Harting
Connector_Harwin
Connector_Hirose
Connector_ IDC

Connector JAE

E N EE )

Help

=

Filtered by Library: 13799 matching footprints

Library location: unknown

7“:,@ 7‘% | Footprint Filters: E:E

Symbol : Footprint Assignments

Capacitor SMD:C_1206_321éMetric Padl.33xl.20mm Hand
Capacitor SMD:C_120&_ 321éMetric Padl.33xl.20mm Hand
Capacitor S5SMD:C_1206_321éMetric Padl.33xl.30mm Hand
Capacitor SMD:C_1206_ 321éMetric Padl.33xl.30mm Hand
Capacitor_Tantalum SMD:CP EIA-6032-25_Kemet-C_Pad2.
Capacitor SMD:C 1206 32léMetric Padl.33xl.50mm Hand
Capacitor SMD:C 1206 321éMetric Padl.33xl.30mm Hand
Capacitor_SMD:C_1206_321éMetric Padl.33xl.50mm_ Hand
Capacitor SMD:C_1206_ 321éMetric Padl.33xl.20mm Hand
Capacitor_Tantalum SMD:CP_EIZ-6032-23_ Hemet-C Pad2.
Capacitor_Tantalum SMD:CP_EIZ-6032-28_ EKemet-C Pad2.

: MountingHole:MountingHole_3.2mm M3

1 Cl - 100n
2 c2 - 100n
3 C3 - 100n :
4 c4 - 100n :
] cs - 1ou
g Cé - 15p
7 c7 - 15p :
3 cs - 15p :
9 cg - 15p =
10 Clo - 10u
11 Cll - 1ou
12 H1 - MountingHole
13 H2 - MountingHole Pad :
14 LED1 - LEDL
13 LED2 - LED2
1€ LED3 - LED3
17 LED4 - LED4
13 LEDS - POWER :
19 FWR1 - DCJo202
20 Q1 - B5170
21 Q2 - B3170
22 Q3 - B3170
23 Q4 - B5170
24 Rl - 330R
25 R2 - 330R :
26 R3 - 330R :

e Mot

MountingHole:MountingHole 3.2mm M3 Pad
LED THT:LED D5.0mm

LED THT:LED D5.0mm

LED_THT:LED_DS.0mm

LED_THT:LED_DS.0mm

LED THT:LED D5.0mm

Connector BarrelJack:BarrelJack Horizontal
Package TO SOT_THT:TO-%2_Inline
Package TO 50T _THT:TO0-%2_Inline
Package TO 50T _THT:T0-%2_Inline
Package TO 50T _THT:TO0-%2_Inline
Resistor SMD:R 1206 _32léMetric
Resistor SMD:R 1206 321éMetric
Resistor SMD:R 1206 321éMetric

I T b I R

Filtered Footprints

rjun

MUEGYETEM 1

Footprint-ek osszerendelése

k vissza a Schematics
Editor-ba, és kapcsoljuk 0ssze az alkatrészt a megfelel6 footprint-tel b asionroctrns.

1 Zudic Module:Reverh BTIDR-1H

Rudic_Module:Reverb BIDR-1V
Battery:BatteryClip Keystone 54 D16-19%mm
Battery:Batteryiolder Bulgin BE0036_1xC
Battery:Batterylolder ComfortableElectronic CH:
& Battery:Batterylolder Eagle 12BHE11-GR

O

7 Battery:BatteryHolder Keystone 103 1x20mm

3 Battery:BatteryHolder Keystone_l04_ lx23mm

w

Battery:BatteryHolder Heystone 105_1x2430

10 Battery:BatteryHolder Heystone 106 _1x20mm

11 Battery:BatteryHolder Keystone_ 107_1x23mm
12 Battery:BatteryHolder Keystone_ 500
13 Battery:Batteryiolder Keystone_ 530
14 Battery:BatteryHolder Keystone 1042 1x18650
15 Battery:Batteryiiolder Keystone 1057_lx2032
16 Battery:BatteryHolder Keystone 1058_1x2032

17 Battery:BatteryHolder Keystone 1060_lx2032
13 Battery:BatteryHolder Keystone 2460_lxAR

19 Battery:BatteryHolder Heystone 2462 2xR1

20 Battery:BatteryHolder Heystone 2466 1xRAn
21 Battery:Batteryiolder Keystone 2465 2xRiR
22 Battery:Batteryiolder Keystone 2479 3xRAiR
23 Battery:BatteryHolder Keystone 2993
24 Battery:Batterviiolder Keystone 2998 1x6.S5mm

25 Battery:BatteryHolder Keystone 3000 _lxl2mm

26 Battery:BatteryHolder Keystone 3001 1x12mm

T R SR

Apply, Save Schematic & Continue

Tt o TP mmmA vmemn

Cancel

X
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e Board Setup 8 searoscue.

o Itt allithatjuk at/nézhetjiik meg a rétegek nevét és funkcidja

Board Setup et
=~ Board Stackup _
W Eoard Editor Layers Add User Defined Layer...
- Physical Stackup
- Board Finish F.Courtyard Off-board, testing
- Solder Mask/Paste F.Fab Off-board, manufacturin
Text & Graphi .
= Text raphics
. Defaults B FAdhesive On-board, non-copper
- Formatting B FPaste On-board, non-copper
. Text Vanables .
& Design Rules B F.Silkscreen On-board, non-copper
- Constraints B FMask On-board, non-copper
- Pre-defined Sizes B Fou signal ™
- Teardrops
- Length-tuning Patterns @ BCu power plane e
- Met Classes B BMa:sk On-board, non-copper
- Custem Rul
UiL;?a?cir;n :;Zrit:,r B BSilkscreen On-board, non-copper
B B.Paste On-board, non-copper
B B.Adhesive On-board, non-copper
B BFab Off-board, manufacturing
B.Courtyard Off-board, testing
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e Board Setup 8 searoscue.

 Alapértelmezetten 2 réteggel dolgozhatunk, de novelhetjiik a rétegek szamat.

Board Setup et
=~ Board Stackup -
- Board Editer Layers Copper layers: 2 [_Ilmpedance controlled Add Dielectric Layer... Remowve Dielectric Layer...
- Physical Stackup
- Board Finish Layer Id Type Material Thickness B Color Epsilon R Loss Tan
- Solder I"-.-“IalslcaF'aste mmm FSilkscreen Top Silk Screen Mot specified | B ot specified V|
- Text & Graphics
.. Defaults F.Paste Top Solder Paste
- Formatting m FMask Top Solder Mask Mot specified v 00T mm | B not specified V| 3.3 o
.. Text Variables
=~ Design Rules F.Cu Copper 0.035 mm
- Constraints e Diclectric 1 Core ~| FR4 w13 ] |. Mot specified V| 4.5 0.02
- Pre-defined Sizes 0035
- Teardrops B.Cu Copper 035 mm
- Length-tuning Patterns s B.Mask Bottom Solder Mask Mot specified w001 mim | B Mot specified v| 3.3 0
- Met Cl
aeses B.Paste Bottom Solder Paste
- Custom Rules
- Violation Severity s B.Silkscreen Bottom Silk Screen Mot specified | B Mot specified V|
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e Board Setup 8 searoscue.

« Alapértelmezetten 2 réteggel dolgozhatunk, de novelhetjiik a rétegek szamat.

LAYERS  THICKNESS 2 LAYER RIGID PCB STACK-UP LAYER DEFINITION

0.80 Mask
L 2.00 Layer1

59.00
L2 2,00 ekjeEn

0.80 Mask

TOTAL THICKNESS WITH MASK: 63.800 mils LAYERS  THICKNESS 4 LAYER RIGID PCB STACK-UP
MASK 0.80

Notes: Outer layer copper thickness is 1/2 oz before plating. Finished outer layer CU thickness

is approximately 14 to 2.2 mils after plating. n 2.00
4.00

12 140

47.00

13 140

4.00

14 2.00

MASK 0.80

TOTAL THICKNESS: 63.40 mils

Notes: Outer layer copper thickness is 1/2 oz before plating. Finished outer layer CU thickness
is approximately 14 to 2.2 mils after plating.

https://www.sfcircuits.com/pcb-production-capabilities/pcb-stack-up



https://www.sfcircuits.com/pcb-production-capabilities/pcb-stack-up
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» Itt kell megadni azokat a méreteket, amelyeket a huzalozas készitése soran figyel.

» Ezeket minimum méretek, amelyeknél kisebb tavolsagok vagy vezetékvastagsagok
esetén hibat fogunk kapni az ellen6rzés soran.

» Ezeket a méreteket a gyartasi technologiak fogjak befolyasolni.

« A PCB gyartok honlapjan mindig nézziik meg, hogy milyen rajzolatfinomsaggal
(vezetékvastagsaggal) tudnak dolgozni, az mennyire draga.

» Kézi PCB készités esetén érdemes nagyobb vastagsagi vezetékeket és nagyobb
tavolsagokat alkalmazni.

» A PIC24 tokozasa a mi esetiinkbe meghatarozza a legkisebb vezetékvastagsag és
tavolsag méretét.



Q) MECHATRONIKA, OPTIKA ES GEPESZETI INFORMATIKA TANSZEK

| D
D1 Units MILLIMETERS
Dimension Limits MIN NOM MAX
It . Number of Leads N 80
- | Lead Pitch € 0.50 BSC
= = Overall Height A = — 1.20
:_g E Molded Package Thickness A2 0.95 1.00 1.05
= = E Standoff A1 0.05 - 0.15
= _—
e = E g Foot Length L 0.45 0.60 0.75
| — —
l E E Footprint L1 1.00 REF
= NN = Foot Anglfj (] 0 35 7
—I = Y = Overall Width E 14.00 BSC
= . Overall Length D 14.00 BSC
Molded Package Width E1 12.00 BSC
Molded Package Length D1 12.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
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MUEGYETEM 1782

Tervezési szabalyok beallitasa

Board Setup x

[=I- Board Stackup

- Board Editor Layers

- Physical Stackup

- Board Finish

- Solder Mask/Paste ,'F Minimum track width: 0.2 mm
K

Copper Arc/circle approximated by segments

§

Minimum clearance: 0.2 mm Maximum allowed deviation: 0.003 mm
Mote: zone filling can be slow when < 0,005 mm.

[=)- Text & Graphics

. Defaults Minimum connection width: 0.2 mm

Zone fill strategy

- F ti
----TZ)ZTJar:;bgles y Minimum annular width: 0.1 mm

- Design Rul
- Design Rules 3(2

- Pre-defined Sizes -~ Copper to hole clearance: 0.25 mm
- Teardrops -

- Length-tuning Patterns E Copper to edge clearance: 0.5 mm Length tuning
- Met Classes -
- Custom Rules

- Violation Severity

L [ Allow fillets outside zone outline

Minirmum via diameter: 0.5 mm . i
s E Minimum thermal relief spoke count: 2

@ Include stackup height in track length calculations

ﬂ Minimum through hole: 0.3 mm
i Hole to hole clearance: 0.25 mm

uVias

3(2 Minimum uVia diameter: 0.2 mm
zf Minimum uVia hole: 0.1 mm

Silkscreen

Minimum item clearance: 0 mm

Minimum text height: 0.8 P

Minimum text thickness: 0.08 mm

Import Settings from Ancther Board... oK Cancel
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A huzalozas kozben el6re definialnunk kell, hogy milyen vastag vezetékeket
szeretnénk hasznalni.

Board Setup

- Board Stackup Tracks: Vias: Differential pairs:
- Board Editor Layers
- Physical Stackup

- Board Finish

- Solder Mask/Paste 0.5 mm
- Text & Graphics

- Defaults

- Formatting

- Text Variables

=~ Design Rules

Width Diarneter Hole Width Gap Via Gap

- Constraints

- Teardrops

- Length-tuning Patterns
- Met Classes

- Custom Rules

- Violation Severity |




Q) MECHATRONIKA, OPTIKA ES GEPESZETI INFORMATIKA TANSZEK

» Masik lehetdség, hogy vezetékosztalyokat definialunk, amelyhez el6re be lehet
allitani a méreteket. Ilyenkor ossze kell rendelni a signalt az osztallyal.

Board Setup x
—|- Board Stackup
Metcl 3

- Board Editor Layers classes

- Physical Stackup Mame Clearance  Track Width Via Size Via Hole pVia Size uVia Hole DP Width DP Gap

- Board Finish

- 5Solder Mask/Paste

. Power 0.2 mm 0.5 mm 0.6 mm 0.3 mm 0.3 mm 0.1 mm 0.2 mm 0.25 mm

—- Text & Graphics

- Defaults

- Formatting —_

- Text Variables + L
—- Design Rules

- Constraints Metclass assignments:

- Pre-defined Sizes

Patt Met Cl P .

- Teardrops attemn 3% Nets matching "+3V3"

- Length-tuning Patterns +3V3

ao Power

. Custom Rules +5Y Power

- Viclation Severity 13V Power
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l”C24FJ25668108 |/PT FHC24F,25608108—4/PT

C2  100n A2 | 260n ™
| &= g = - B§c2f8 fEc3k

100n C3 100n C3

e Kossuik be a sziir6 kondenzatorokat a mikrovezérlo labaihoz minél kozelebb.

A huzalozashoz a Route track parancsot hasznaljuk. .
Figyeljunk oda, hogy a fels6 vagy az also6 réz rétegen akarunk dolgozni.
A vezeték vastagsagat vagy a netclass-ban beallitott méret vagy a sajat el6re definialt
meéretiinkkel tudjuk hasznalni. [ ae=mar

Track: 0.300 mm (0.071187 in)
Track: 0.500 mm (0071969 in)

Edit Pre-defined Sizes...
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» Kossiik be az oszcillatorokat, a lehet6 legrovidebb kozel azonos hosszusagu
vezetékekkel.




% MECHATRONIKA, OPTIKA ES GEPESZETI INFORMATIKA TANSZEK

» Helyezziik le a DC csatlakozot a NyAK szélhez, hogy hozzaférhetd legyen.
» Kossiik be a regulatort a hozza tartozé kondenzatorokkal

» Helyezziik le a m{ikodést jelz6 LED-et a NyAK széléhez, jol 1athato helyre
- Hasznaljunk power vastagsagu vezetéket

-3.3
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LED& LED3 LED2 LEDL

nat {102 8 Q: ker guma 2 0: . et fueoa Q:
el Dal k=] Nin|© sl el (=)
clzle] «l2n| ZIEM
#3003 +3\’3 . . +3v3

BS170

il
i

BS1/40

coR

 Helyezziik fel az ICSP csatlakozot is egy jol hozzatérhet6 helyre.
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e Az £ wurieize segitségével készithetiink egy foldréteget a NyAK hatoldalara

Electrical Properties

« Valasszuk ki a B.Cu oldalt és a GND net-et. ™ - "

Minimum width: 0.25 i

» Készitsiink a NyAK koré egy zart keretet.

Pad connections: Thermal reliefs -

» Frissitsiik a megjelenitést (B) Thermal el gop: 03 o

1. Mot all zones are filled, Use Edit = Fill All Zones (B) if you wish to see all fills, Thermal spoke width: 0.3 mm
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Regulator hiitése
» Cseréljiik ki a regulator alkatrészt a sajat alkatrésziinkre, amelynek nagyobb a hiit6
feliilete s
» Mo6dositsuk az alkatrészt igy, hogy a Tab feliilete is +3V3-o0s S =
ADJ/GND

jelszinten legyen, akarcsak a valosagban
Figure 2. SOT-223 Top View

» Novelhetjiik a feliletet egy felso réteggel

Vout i —— 1
O i —— 1) 1)
— YY)

Figure 3. TO-220 Top View

| | Input
Tavl'.;;: | Qutput
| | Adj/GND

Figure 4. PFM Top View



% MECHATRONIKA, OPTIKA ES GEPESZETI INFORMATIKA TANSZEK

» A NyAK Kkiilsé szélét az Edge.Cuts layer-re rajzolt zart alakzat segitségével adjuk meg

(célszeri mm-ben dolgozni) 30 o
« A NyAK meérete és alakja nincs EYRTE

korlatozva

» A méreteket a User.Drawings layer-re
célszerii elkésziteni.
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» A felfogatas érdekében tegytink fel furatokat. A furatok is alkatrészek, amiket hozza
kell adni a kapcsolasi rajzhoz.

H1
MountingHole

REF**

e (Csak furat: Mechanical: MountingHole
MountingHole:
MountingHole_3.2mm_M3

o s H2
e Galvanizalt furat: Mechanical: MountingHole_ Pad g Dewming Kale_Paz

MountingHole:
MountingHole_3.2mm_M3_Pad GND
Kossiik 0ssze a folddel. @
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 Futtassuk az ellenorzot (DRC) : &g oesion fules checker
* Ellendrizziik le, hogy nincs-e 1égvezeték
* Ellendrizziik le, hogy nincs-e zarlat
* Ellendrizziik le, hogy minden vezeték elegendben vastag-e

* Rendezziik el a feliratokat, hogy ne takarjon ki semmit.

® NéZZUk meg a3D modellt° . 3D Viewer Lena LEDS lEo2  LEDL
» Kapcsoljuk le a 3D-s alkatrész modelleket, hogy jobban @ .

lehessen latni a NyAK feliiletét

MOGI

r.z|| tx|| n:|| n:||

@@ e
Q2

a1 IIIIIIIIIIIIIIIIIIII

ol

~IL m
T
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° MenJunk el a gyérba: Beq Fabrication Outputs

* A gyarto leirasa alapjan
készitsiik el a filmeket.
* ki kell jelolni a rétegeket
* be kell allitani a formatumot

* A Plot gombbal elkésziilnek
a filmek.

rrrt

g

Plot

Plot format: Gerber ™

Include Layers

[JB.Cu

BECu || B.Mask
[]F.Adhesive []B.Paste
[]B.Adhesive [ B.Silkscreen
F.Paste [] B.Adhesive

B B.Paste (e Courtyard
F.Silkscreen []B.Fab
B.Silkscreen [JF.Cu

B F.Mask [JF.Mask

B B.Mask [JF.Paste

] User.Drawings [JF.Silkscreen
[] User.Comments [J F.Adhesive
[JUser.Ecal I:IFCnurt}fard
[JUserEco2 [JF.Fab
Edge.Cuts [] User.Drawings
|_I Margin [[] User.Comments
[IF.Courtyard [lllcer Fral

o
g
a
(-

Output Messages

Show: [] All

Run DRC...

* r-a Gerbers (.ghr)...

Cutput directory: gerber/

Plot on All Layers

B Errors Q Warnings m B Actions

General Options

[_] Plot drawing sheet
Plot footprint values
Plot reference designators

Plot footprint text

|| Force plotting of invisible values / refs

[_] Sketch pads on fabrication layers

Check zone fills before plotting

Gerber Options

[ Use Protel filename extensions

|| Generate Gerber job file

|| Subtract soldermask from silkscreen

Infos

Drill marks: Mone
Scaling:
Plot mode: Filled
[ Use drill/place file origin
Mirrored plot
Megative plot

Tent vias

Coordinate format: 4.6, unit mm ~
[T Use extended X2 format (recommended)
Include netlist attributes

[ Disable aperture macros (not recommended)

Save...

Plot Close | Generate Dnll Files...
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 Furatok generalasa: Genrate Drill Files ...

* Egy G kod késziil a CNC gép szamara

M48
2 METRIC
3  T1cC0.300
4 T2C0.400
T3C0.500

6 T4C0.750

7 T5C0.800
5 TeC0.300
9 T7C1.000
10 T8C1.100
11 T9C3.200
12 T10C3.200
13 %
14  G90
15 GO05
le T1

17 X93.89Y-73.94
18 X96.43Y-68.86
19 X101.51Y-80.28

20 X101.51Y-82.83
21  X102.78Y-73.94
22  X105.32y-77.75
23 X105.32Y-79.02
24 X120.82Y-67.32
25 X125.57¥-73.32

. Generate Drill Files

Output folder:

Dirill File Format
0 Excellen

[ Mirrer ¥ axis
B Minimal header
B PTH and NPTH in single file

Cwal Holes Drill Mode
() Use route command (recommended)

0 Use alternate drill mode
() Gerber X2

Map File Format
() PostScript

0 Gerber X2

() DXF

(ISVG

(_JPDF

Messages

Drill Qrigin
0 Absolute

() Drillfplace file origin

Drrill Units
O Millimeters

() Inches

Zeros Format

0 Decimal format (recommended)
() Suppress leading zeros

() Suppress trailing zeros

[_) Keep zeros

Precizion:

Hole Counts
Plated pads: 50

Mon-plated pads: 1
Through vias: 1
Micro vias:

Buried viaz

Generate Report File...

Generate Drill File Close

Generate Map File
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alyze Tools Help

[n e O

Dpen Iayer(s) Ctrl+0 I

|Open Gerber drlII or pick and place file(s)

b

K] 1000

o v
FEE &

» Toltsuik be a rétegeket és a drill fajlt |

* Ellendrizze le

 hogy a furatok j6 helyen vannak-e

* nincs-e zarlat
elférnek-e az alkatrészek egymastol
megfelelGek lettek-e a furat méretek
megftelelGek lettek-e alkatrészek labai

BEEREEEEEAA

1 —1n
T

Laver5| Messages |

Rendering: MNormal v
|

&

O]

LAB.drl

LAB-B_Mask.gbr
LAB-B_Paste.gbr

LAB-B_Silkscreen.gbr 0

LAB-Edge_Cuts.gbr
LAB-F_Cu.gbr
LAB-F_Mask.gbr
LAB-F_Paste.gbr
LAB-F_Silkscreen.gbr

(-E)\ (E)\ ([:;)\ * %& Q [l
2500 00

2435.92 -1512.20 mil | | No object selected. Objects can only be selected in the active layer.
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» A KiCad-nak van sajat Gerber megjelenitoje: % Gerber Viewer

Preview Gerber files

» Toltstik be a rétegeket és a drill t4jlt

 Ellenorizze le E——
» hogy a furatok jo helyen vannak-e ) 3

* nincs-e zarlat
» elférnek-e az alkatrészek egymastol

- megfeleloek lettek-e a furat méretek N""m
« megfelelGek lettek-e alkatrészek labai ~ s )=




