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OAOKANpWHEVN d100IKOCIA TTAPAYWYNS TTPOIOVTWYV
e oyediaon

* [eATioToTroinon

« EAEyXOC

CAD (Computer Aided Design)
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2yxediaon He Tn BonBsia unoAoyiotn (2)

MeAETN TTEPITTTWONG
EDA (Electronic Design Automation)

2.Xediaon BewpnTIKOU KUKAWMATOC

AvTIOTOIXION BewpPnTIKWYV CUUBOAWYV HE TN QUOIKN HOPEPN TWV OKPOOEKTWYV
(footprints)

HAEKTPIKOGC EAEYXOGC

To1roBE£TNON PUOIKWY AKPODEKTWY OTNV TTAAKETA

XEIPIOPOC Kal oxediaon OYPewyV Kal vNoidwv XaAKou

BeATioTOTT0INON OUVOEOEWY KOl XWPOTACIKN TOTTOBETNON

TpIodIA0TATN TTPOETTIOCKOTINGN OXEQIAONG TTAAKETOC

[TpogTolyaaia apxeiwyv yia Tn Biounxavikrn Tapaywyn
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21adia oxediaon NAAKETAC

16éa & Anpioupyia OewpnTIKO ApiBunon HAekTpikdg
mpodlaypaPég Project oxédlo OTOIXEIWV éAeyxog

PuoIKA I'Ipos'ro[paom TxeBIaoTAC AI]}J’IOUpYIG AVTIO‘TOI?(IOT]
i apxeiwv , AioTag QPUOIKWYV
KOTOOKEUN . TTAQKETOG i ,
TTapAYyWYNG «ouvdEONG» OKPOBEKTWV

I0£a & TTPpOdIaYPAPES
To KUKAwJa utrooTnpicel:

e T[popodoaia 5V

e AUO LED pe TIC QVTIOTOIXEC QVTIOTAOEIC OUVOEDEMEVA OTIC
AOYIKEG £COO0OUC

e YTTOOOXEC VIO TNV TTAPOXIN CEXWPIOTOU CONUATOC OTIC AOYIKEC
£10000UC

o Omeg 0TNPIENG




2t1adia oxediaon nAakeracg (1)

Anuioupyia Project
‘Epyo TTOoU TrepIAauBAveEl TO OewpnTIKO KUKAWMOA, TNV TTAOKETA, TO
apxEia, KATT

OQewpnTIKO OXEDIO
- NAEKTPIKA CUMBOAC TOU KUKAWHATOG
- NAEKTPIKEG OUVOEDEIG

ApiOunon otoixsiwyv
QUTOMOTOTTOINMEVN APiOuNON OTOIXEIWV KUKAWHATOG

HAeKTPIKOG EAEYXOG
EVTOTTIONOG ECPAANEVWYV CUVOECEWY, AOUVOETWY OKPODEKTWY, KATT
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2t1adia oxediaon nAakeracg (2)

AVTIOTOIXION QUOIKWY OKPOOEKTWYV
footprint yia kG0e oTOIXEIO TOU BEWPNTIKOU KUKAWHATOG

Anuioupyia Aiotag «ouvdeong»
TTPOETOIMACIA VIO TOV ETTESEPYAOTH TTAAKETAG

2 Xe0100TAG TTAAKETAG

- XWPO0OBETNON PUOIKWY HOVTEAWY TWV OKPOOEKTWYV
- OnMIoUpYia CUVOECEWV XOAKOU

- METOEOTUTTIO, KATT

MNMposToIpacia apxeiwv TTapaywyng

MapayyeAia yia UOIKA KATAOKEUN
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2xediaon nAakErag oTtnv npagn (1) AciTe £va OYETIKG
Anpioupyia Project (dwpeav Aoyiopiko KiCAD) Bivreo oTa eAAnvika

=/KiCad (5.1.9)-1 G:\eda3\hadder\hadder.pro - o X

File View Tools Browse Preferences Help

O &2 & &

0 hadder.pro = & gl =1 = [
& hadder.kicad_pcb ekl 1 &l & | =

Project name:

- hadder.sch
G:\eda3\hadder\hadder.pro

) TZ10AA
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OewpPNTIKO OXEDIO

File Edit View _Iilace Inspect Tools Preferences Help -
R &R Qs o @ B PAL ZemEEE WS

kot [ 15
TS AN A

oA
’El"‘fgd“ xS a(g’,?.‘ﬂ' LB, T
o]
¥
Z1.48 X 175.26 Y 74.93 dx 175.26 dy 74.93 dist 190.61 grid 1.2700 mm

) 7Z10AA



2xediaon nAakerag ornv npaén (3)
OewpPNTIKO OXEDIO

Filter
HH 74LCX07 CMOS hex buffer (open d*
 7aLs00 quad 2-input NAND gate
(4 74LS01 quad 2-input NAND gate,
[ 74LS02 quad 2-input NOR gate
741803 ‘Quad 2-input NAND oper 1
[ 74LS04 Hex Inverter yut=
[ 74LS05 Inverter Open Collect U 3
B ek soaw Invatr Gpan oo "0u L
inverter Open Colect
e Sl s 2 TR0 e el
u 2 - -
[F 74LS55 AND-NOR (S =/ (ABCD
[H 74LS73 Dual JK Flip-Flop, reset
[H 74LS74 Dual D Flip-flop, Set & R
- 741875 4-bit Latch
< 55 [H 74LS76 Dual JK Flip-flop, Set & F
741508 - 74877 4-bit Latch
Quad And2 [l 74LS78 Dual JK Flip-flop, Set. Cc
Iey wordes TTL adi2 741583 4-bit Full Adder
741585 4-bit Comparator

Reference U?A 74L.886 Quad 2-input XOR

Footrint
hitp:
Select with Browser Cancel Unit C

74LS86 &
Quad 2-input XOR
Key words: TTL XOR2

Reference U?A
Footprint
Datasheet 74xx/741s86 pdf

Select with Browser Cancel

3 ]
R 20T MountingPin Sotentome

R_POT_Semall Polentome
R_POT_TRIM Trim potent
R_POT_TRIN_US Tam-potent
R_POT_US Potentome
Tharmigtar_PTC Temperatur
Tharmistar_PTE_Auire Tarrpecatur
Tharmigtor_F15_vire Tarmpectur 1 m lm
Theimigtai_PTC_US Termperalur
R Resistar
RTRIN Tammasle
R_Shuat Shwnt resis’
R_Shuat_uUs Shunt resis: [lod
R_Small Resistar, 50 /l =] Device Generic symbols fo”
R_Small_us Rasistor, 51 1o LED Light emitting diodd
RS Reslator, Ut @ LED_ABGR RGB LED, anodeit D
< s = LED_ABRG RGB LED, anodoit:
z: LED_AGBR RGB LED, anodelg
g%m'_ LED_AGRB RGB LED, anodaig
. : LED_ALT Light emitting diodc
Koy words: R ros rosistor LED_ARBG RGB LED, anodein v . \P
LED_ARGB RGB LED, anode/n 2 ZLhn
RO LED_BAGR RGB LED, blue/an: /S
2 LED_BARG RGB LED, blue/ant
Footprint LED_BCGR RGB LED, blue/cat L E D
Datasheet ~ B LED_BCRG RGB LED, blue/cal
| LED_BGAR RGB LED, blue/gre
Select wits Sromser | | o Canoel: | LED_BGCR RGB LED, blue/gre
LED_BGRA RGB LED. blue/gre .
LED 3
Light emitting diode

Key words: LED diode

Reference D?
Footprint
Datasheet ~

Select with Browser Cancel

) TZ10AA



2xediaon nAakerag ornv npaén (4)
ApiOunon oToIxEiwv

File Edit View Place Inspect Tools Praforences Help

2 en Qe cqead E- (PRI Ze:ERE W
Tk
Jn I
o uza . P
- 741508 R? D? oy
s =1 R LEJ)V' /
s 3 /
ooy T3 = 4
Conn_01x02_Fem N
: 21 Uz : .
741586 R? b2 Al
: LED e
B | R ;‘7' ®»
3 —| }- ——H— lasd
2 F3)
b
pa
L ]
H? H? 3
MountingHole MountingHole (-]
¥
H? H?
MountingHole MountingHole
Refersnce Value Name Libeary Footpant Description Koy words
H? MeuntingHole MeuntingHoie Mechanical <Unknown> IMeurting Hels witheut connecticn maunting hele
Z746 X 166.37 Y 10267 dx 186.37 dy 102.87 dist 195.60 grid 1.2700 mm  Add component

iew Pace Inspact Tools Prefarencas Help

- AR =s

e ocqqa’d E-
U1A
741508 RL b1
. LED
— R a7
" Di SRS
. 32
AB_input T
By
5. U2a
= 741586 R2 D2
1% LED
—\ R B
Z
H1 H3
MountingHale MountingHole
H2 H4
MountingHale MountingHole
e aluz ama Lizezry Foatprirt Ceascription
J7 GND Cenn_01x01_Famale Conneclor =Unanavins
Fle. Z7.46 X 15240 ¥ €8.04 dx 152.40 dy 86.04 divl 168 03 grid 1.2700

PRD ZesEFE WS

Gerievic conneclor, single raw. 01201, seripl generales (Kicsd-library-ubisischlibisatogs

Order:

@ Sort components by X position "
) Sort components by Y position =

(1 Use the current page only

Options: Numbering:

@ Use first free number after: 0 |
O First free after sheet number X 100
O First free after sheet number X 1000

® Keep existing annotations
) Reset existing annotations
1 Reset, but keep order of multi-unit parts

Annotation Messages:

Show: DAl ZErrors [ Warmings [Actions [ Infos Save...
Clear Annotation Annotate ‘ Close

N,
GND

PZIEEE O 4 x AN\ T

Ll

) 771044
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2yxediaon nAakerag ornv npa&én (5)

YAonoinon cuvlEcEwV

Fils Ext View Faca Inspact Teols Prafsrencas Hp

L4 =2[ e oead - PRO ZezadFd WD
TR
¥
U1A B
741508 R1 b1 +
J1 3 T u/? £
:§
AB_input £ g N
2 T -
s 4 e ) e 3
P 741586 R2 D2 A
1 0 LED g
®-
3 77 s
2 J S|
/2 lﬂg
i
H1 H3 T
MountingHale MountingHole [
w

H2 Hé
MountingHale MountingHole

¢
Raferercs Valuz Nama Lizezry Foatprirt Cescription
J7 GND Cenn_01x01_Farnale Connecloe =Unanovin> Genievic conestor, single raw. 01201, scripl g

Fie.. Z7468 X92.08 Y95.08 dx 99.06 dy £9.06 dsl 140.08 grid 1.2700 i Add vite

i saed-ils blsrechlibiagton

HAEKTPIKOC EAEYXOC

ERC Options
ERC Report: Me§sages:
Total: ‘ 0 ‘ Finished
Warnings: ‘ 0 \
Errors: 0 |
[ Create ERC file report
Error List:

Delete Markers i Run | Close

TZ10AA



2yxediaon nAakeTac ornv npa&n (6)

AVTIOTOIXION (PUCIK®OV OKPOJEKTMOV

- Assign Footprints - o %
Eile Preferences Help

E e I =4 %OQ %Kﬁ Footprint Filters E
T DL s BF=nErerapael - Footprint: Resistor_THT:R_Axial_DIN0O309_L9.... - o x
2 D2 - 2 LED Tt D1.8mm W1.8m
L 3 1 - MountingH 3 LED THT: D1.8mm W1.8n
_Wago 1 H2 - MountingH 4 LED_'THT: W1.8m
- Wire 5 H3 - untingH 5 LED_THT:LED D1 n_Wl.
-_Wuerth 6 H4 - MountingH 2 6 LE D_THT 5 LED_DL A :Jmm__wl .8
> / R AB input : / LED THT D D1.8mm W1.8n
Cor ; 8 gz " GND : 8 LED D1.8mm W1.8n
Crystal 9 Rl == R 9 LED r:LED D1.8mm W1.8n
10 R2 - g 10 LED_THT:LED_D1.8mm_W1.8n
11 Ul - 11 LED_THT:LED_D1.8mm_W3.3n
12 u2 - 86 : 12 LED _THT:LED D2.Omm |
Display /Segment 13 LED THT:LED DZ2.0mm W4.8
Ferrite THT 14 LED THT:LED D3.O0Omm
Fiducial 5 TED " ) D3.0mm-3
Filtexr 16 LED THT:LED D3.0mm_Clear
Fu 17 LED_° ED D3.0mm_Flat1
Heatsink 138 LED THT:LED D3.0mm_Hori
Induc o 19 LED_THT:LED_ D3
< > < >
Filtered by key words (), pin count (), library (LED_THT), search text: 82 . =
REF**
N e e PO e I’ oncal R_Axial_DIN0309_L9.0mm_D3.2mm_P12.70mm_Horizontal
1Z5.03 X 19.050000 Y -15.240000 dx 19.050000 dy -...
- Assign Footprints - o X
File Preferences Help i X
‘- Footprint: Package_DIP:DIP-14_W7.62mm = o X

Qo %3@ #8@ Footprint Filters: |

Syoel T eelprrt ASSments

Fikesed Foctprrts

a 1 D1 - :DIP-14 W,
2 02 = :DIP-14 W
3 [ - Mountingllc Mountingllol :DIP-14_W]
4 H2 - Mounting : MountingHole (DTP-14 WY
5 H3 - Mounting ¢ MountingHol :DIP-14 W
6 m - Mount ingllc : Mountingllol
[ Jl - AR inpul - PinH
0 J2 - CND : or Pink
9 Rl -
10 R2 =
11 Ul -
12 uz2 -
< >
4 REF** Last Change Netlist Path Boal
< > > ¢ > DIP-14_W?7.62mm Nov 08, 2017 Fror

<
Filtered by key words (DIP*W7.62mm®), pin count (14), library (Package_DIP), search text: 5

Description: 14-lead though-hole mounted DIP package, row spacing 7.62 mm (300 mils); Key words: THT DIP DIL PDIP 2.54mm 7.62mm 300mil
Library location: C:\Program Files\KiCad\share\kicad\modules/Package_DIP.pretty

1Z 6.96 X 0.000000 Y 0.000000 dx 0.000000 dy 0.0...

Apply, Save Schematic & Continue OK Cancel

Emoupoviség Exbooeig
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2xediaon nAakerac ornv npa&n (7)

Anpioupyia NetList ka1 np@wTn angikovion oTo oXedIA0TH NAGKETAG

% Pcbnew — G:\eda3\hadderthadder.kicad_pcb - n %
File Edit View Place Route Inspect Tools Preferences Help
=2 & 0Qaa@ MR WES Frourdn H

Track: 0.250 mm (9.84 mils) * - Via: 0.80 / 0.40 mm (31.5/ 15.7 mils) * # Grid: 1.2700 mm (50.00 mils) Zoom Auto

Layers Items
2 F.Cu

- B.Cu
FAdhes
B.Adhes
F.Paste

8 Paste
FSilkS
B.SikS

F Mask
8.Mask
Dwgs.User
Cmits.User
|+ Ecol.User
Eco2.User
Edge Cuts

W =P JQU[EEe s

e

Pa;!s Vias Track Segments Nodes Nots Unrouted

0 0o 0 0 0 0
2178 X 176530000 Y 2540000  dx176.530000 dy 2.540000 dist 176.548 grid X 1.270000 Y 1.270000 mm

Netlist x
Netlist file: G:\eda3\hadder\hadder.net =
Match Method Options

© Keep existing symbol to footprint associations 1 Update footprints

: 5 Delete tracks shorting multiple nets
Re-associate footprints by reference [ Delete extra footprints
 Delete single-pad nets

Changes To Be Applied

Adding new symbol U2 footprint aacka—geiﬁl W762mm. = “
Adding new symbol U1 footprint Package_DIP:DIP-14_W7.62mm

Adding new symbol R2 footprint Resistor_THT:R_Axial_DIN0309_L9.0mm_D3.2mm_P12.70mm_Horizontal

Adding new symbol R1 footprint Resistor_THT:R_Axial_DIN0309_L9.0mm_D3.2mm_P12.70mm_Horizontal

Adding new symbol J2 footprint Connector_PinHeader_1.( PinHeader_1x01_P1.00mm_Vertical

Adding new symbol J1 footprint Connector_PinHeader_1.00mm:PinHeader_1x02_P1.00mm_Vertical

Adding new symbol H4 footprint MountingHole:MountingHole_2.1mm

Adding new symbol H3 footprint MountingHole:MountingHole_2.1mm

Adding new symbol H2 footprint MountingHole:MountingHole_2.1mm

Adding new symbol H1 footprint MountingHole:MountingHole_2.1mm

Adding new symbol D2 footprint LED_THT:LED_D5.0mm

Adding new symbol D1 footprint LED_THT:LED_D5.0mm .
Show: M All  ~Errors  ~Warnings < Actions  ~Infos Save...

Test Footprints Update PCB Close Rebuild Ratsnest

IliPcbnew — Grleda3\hadderihadder kicad_pcb r
File Edit View Place Route Inspect Tools Preferences Help
[ i | Q | pe8 ] A [
2B EeR J 0RQQE IR mEe srourwn Ha
Track: 0.250 mm (.84 miils) * -|Via: 0.80/0.40 mm (31.5/15.7 mils)* - = Grid: 1.2700 mm (50.00 mils) Zoom Auto

Layers Items

+

™

-

o

BY m 8Mask

7] 3~ Dwgs.User

21 m cmts User

=\ M Ecot User
[ Eco2.User

® @ EdgeCuts
B Margin

D @F Fenvd
B BCnvd

B 5 feb

T msra

™

¥

MountindkateingdatetingHole

Pads Vias Track Segments Nodes. Nets Unrouted
0 0 17 7 10

43
Z1021 X 142240000 Y 90170000  cx 142.240000 dy 90.170000 dist 168.413 grid X 1.270000 Y 1.270000 mm
# 3D Viewer

Eile Edit View Preferences Help

E PP QAA0CQ ¥l ' | KH €2 | @

Render time 16 ms ( 62.6 fps) dx0.00 dy 0.00

X

=)

Emoupoviség Exbooeig
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NEa diara&n oToixeinv

/fi Pcbnew — G:\eda3\hadderihadderkicad_pch = (=} X
File Edit View Place Route Inspect Tools Preferences Help

(- = 1| mee 7 ‘

B heR Lo WA EEe rocw B H @
Track: 0.250 mm (9.84 mils) * ~ Via: 0.80 / 0.40 mm (31.5 / 15.7 mils) * JI: Grid: 1.2700 mm (50.00 mils) v Zoom Auto

Lavers orae
Layers ltems
- FCu
(@) 4 'm s
2 I~ FAdhes
Il B.Adhes
- FPaste
- B.Paste
- F.SikS
- B.SikkS
- FMask
2 B.Mask
[C)~ Dwgs.User
Il Cmts.User
- Eco1.User
[} Eco2.User
[0)” Edge.Cuts
BB~ Margin
|1z F.CrtYd
- B.Crtyd
B~ FFab

o

10000006

# 3D Viewer = A %

B BFab File Edit View Preferences Help

o\
°\
=
[ )]
X
¥ B . 2@ ®80Q %%
E z > g

D006 000

=W

(o)

o
\-\
lo)
&
@]
a
®
a0
B
T
[
®
¥
&

P

Backup file: “G:\eda3\hadder\hadder kicad_pcb-bak”
Wirote board file: “G:\eda3\hadder\hadder.kicad_pcb"
Z7.09 X 138.430000 Y 88.900000 dx 138.430000 dy 88.900000 dist 164.518 grid X 1.270000 Y 1.270000 mm

Render time 16 ms ( 62.4 fps) dx 0.00 dy0.00

Emoupoviség Exbooeig
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ZUVOECEIG XAAKOU

& Pcbnew — G:\eda3\hadder\hadder.kicad_pch o X
File Edit View Place Route Inspect Tools Preferences Help Alao_r w c'lTwo.
e | 7 = f i S : T
g k=R & 0RQ Q@ LR kW A | =F-Siks P I:I n
Track: 0.250 mm (9.84 mils) * - Via: 0.80/ 0.40 mm (315/15.7 mils)* - =  Grid: 1.2700mm (50.00mils) - Zoom846 - nia KETAG
AT Lavers Manager L4
ks | Layers Items
11_,_ Il FCu -". FCU
- B.Cu
o WY FAdhes .‘/ B.Cu

Il B.Adhes

| | , \ = :::] %f ;”;aStte ._‘{ FAdheS
0000000 ‘ \ ' Fiks. Bl B Adhes

2 @ W BSiks
" B = 5k B FPaste
@ w cmsuser BB B.Paste
[2 Eco1.User “oe '
& e - Sl
® < M Margn B B.SikS
/ X B = oo B FMask
¥~ : : 'T| msFab v
s 0000000 m B/ B.Mask
= @ | & Dwgs.User
ol = § M- Cmts.User
0000000 e B~ Ecol User
/;\i [ Eco2.User

<

O R o (on [~ Edge.Cuts
J B Margin

| F.CrtYd
BB B.CrtYd
- FFab
B B.Fab

(<

&
Backup file: “G:\eda3\hadder\hadder.kicad_pchb-bak”
Wrote board file: “G:\eda3\hadder\hadder kicad_pcb”
Z8.51 X 135.890000 Y 87.630000 dx 135.890000 dy 87.630000 dist 161.694 grid X 1.270000 Y 1.270000 mm
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.......

Eile Edit View Preferences Help

L. #@ QQ0Q %% o' EF% eI @

P. PAPAZOGLOU - PCB

Render time 0 ms { inf fps) dx 0.00 dy 0.00 @ %?;KEKMAS
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Anpioupyia apxXEinv (PUOIKNG KATAOKEUNG

Plot format: Gerber  ~ Output directory: ] |5

Included Layers  General Options

VIF.Cu ~ [IPlot border and titl Drill marks: None

~|B.Cu ~ Plot footprint values Scaling: 1
F.Adhes ;

—|B.Adhes 1 Plot footprint references Plot mode: Filled

[V|F.Paste C1Force plotting of invisible values / refs Default line width: 0.1 mm

v|B.Paste “ Exclude PCB edge layer from other layers Mirrored plot

v |F.SilkS o : :

Z B SilkS 4 Exclude pads. from silkscreen Negative plot

[/|F.Mask [1Do not tent vias

\v'|B.Mask [ Use auxiliary axis as origin ] Check zone fills before plotting

| |Dwgs.User ,

; Cints Usss Gerber Options

|_|[Eco1.User [ Use Protel filenam: Coordinate format: 4.6, unit mm v

|_|Eco2.User Generate Gerber job file Use extended X2 format

i Si?:.futs . Ll Subtract soldermask from silkscreen 4 Include netlist attributes

Output Messages

Show: LJAIl  “Errors “Warnings [ Actions 4 Infos Save...
Run DRC... Plot Close Generate Drill Files...

TZ10AA
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KIiCAD
https:/iwww.kicad.org/

EasyEDA
https://easyeda.com/

Library.io
https://library.io/

CircuitMaker
https://circuitmaker.com/

UpVerter
https://upverter.com/

PCBWeb
https://www.pcbweb.com/

TZI0AA
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