AF PRIN
PROGRAMMET EAGLE

for Elektronik - og IT- Gruppe
IDA Nord
Aalborg den 30.1.2018

v/ Kurt Poulsen




UPS !

DA
VAR JEG IKKE KLAR OVER DENN
SA DET HAR VZAERET SPZANDENDE AT OPLEVELC
ANDRINGER DER ER FORETAGET | PROGRAMMET


https://www.autodesk.com/products/eagle/free-download
http://www.farnell.cpm/

A Script
A Design rules
A CAM Jobs

A Projekt eksempler der er blevet udvidet en del

Hvad er der sa tilfgjet ?

A Design blokke fra Adafruit , Nordic Semiconductor og  SparkFun
samt en del design blokke af generel karakter

A Komponent biblioteker udvidet med spice modeller

A Simuleringer med ltspice og ngspice

A Hist og pist i programmet nye mader at arbejde pa



Det fgrste man mgder er kontrol panelet hvis indhold her kort gennemgas
@verst en omfattende samling af dokumentation

E Control Panel - EAGLE 8.5.1 free [OFFLINE]

File View Options Window Help

Name Description

v Documentation l}
v & ulp

connect-device-split-symbol-de.pdf
connect-device-split-symbol-en.pdf
EaglelDFExporterinstructions.pdf
generate-3d-idf-data_de.pdf
generate-3d-idf-data_en.pdf
make-symbol-device-package-bsdl-2011-de.pdf
- make-symbol-device-package-bsdl-2011-en.pdf

eagle.dtd
- elektro-tutorial.pdf
- layer-setup_designrules.pdf
& library_de.txt
& library_en.txt
-
ge
-
-
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manual_de.pdf
manual_en.pdf
tutorial_de.pdf
tutorial_en.pdf
& UPDATE_de.txt
& UPDATE_en.txt




Dernaest komponent

bibloteker med Itspice indhold

E Control Panel - EAGLE 8.5.1 free [OFFLINE]
File View Options Window Help

Mame

> Documentation

v Libraries
v & lbr

v & ltspice

?

?
2
2
2
2
2
2
2
b
b
b
b
b
b
>

I8 capmeter.lbr

I8 Comparators.lbr

I8 Digital.lbr

I8 diode.lbr

I§ FilterProducts.lbr
I8 It-spice-simulation.lbr
I8 It-supply.lbr

IB Misc.lbr

I8 Opamps.lbr

I8 Optos.lbr

B PAsystem.lbr

I8 PowerProducts.lbr
I8 References.lbr

B rload.lbr

I8 SpecialFunctions.lbr
g sym.lbr

Description

Libraries

Devices with default packages created from imported LTspice symbols.
LT-Spice library generated with :

LT-Spice library generated with :

LT-Spice library generated with :

LT-Spice library generated with :

Library for simulation symbols only. All devices has no package, but a ATTRIBUTE “_EXTERNAL_", pl
Die SUPPLY-Symbole fir LT-Spice

LT-Spice library generated with :

LT-Spice library generated with :

LT-Spice library generated with :

LT-Spice library generated with :

LT-Spice library generated with :

LT-Spice library generated with :

Rload resistor for simulation only, it's a Device without package!
LT-Spice library generated with :

LT-5Spice library generated with :




Her vist indholdet af Comparator Itspice biblioteket

E Control Panel - EAGLE 8.5.1 free [OFFLINE]
File View Options Window Help

Mame Description

v &= lbr Libraries
v = ltspice Devices with default packages created from imported LTspice symbols.
> |@ capmeter.lbr LT-Spice library generated with :
N > |@ Comparators.lbr LT-Spice library generated with :
v [ Digital.lbr LT-5pice library generated with :
3= AND Behavioral AND gate
3= BUF Behavioral buffer with complementary outputs
3 BUF1 Behavioral buffer
3= DFLOP Behavioral D-flipflop
3= DIFFSCHMITT Behavioral Schmitt-Triggered Buffer with Complementary Outs and Differential Input
3% DIFFSCHMTBUF Behavioral Schmitt-Triggered Buffer with Differential Input
3= DIFFSCHMTINY Behavioral Schmitt-Triggered Inverter with Differential Input
3= INV Behavioral Inverter
3= OR Behavioral OR gate with complementary outputs
3= PHIDET Behavioral Type 3/4 Phase Detector (phase/frequency detector). NOTE: Limit input rise times
3& SCHMITT Behavioral Schmitt-Triggered buffer with complementary outs
3% SCHMTBUF Behavioral Schmitt-Triggered buffer
3= SCHMTINV Behavioral Schmitt-Triggered inverter
3= SRFLOP Behavioral Set-Reset Flipflop
3= XOR Behavioral XOR gate
» Packages
» Symbals
> |§ diodelbr




Biblioteket indeholder ogsa et symbolbibliotek

: HMN T BL
35 SCHMTINY
2% SRFLOP
2= XOR
v Packages
i s014
ﬁ:}Symbols
Ir AND
1F BUF
1 BUF1
1F DFLOP
1F DIFFSCHMITT
1F DIFFSCHMTBUF
1F DIFFSCHMTINY

I INV

ir OR

IF PHIDET

I SCHMITT

1F SCHMTBUF

1 SCHMTINV

1F SRFLOP

1 XOR
diode.lbr

Hehaviora miti- Inggered butter
Behavioral Schmitt-Triggered inverter
Behavioral Set-Reset Flipflop
Behavioral XOR gate

Small Outline package 150 mil




Ligeledes en enorm samling biblioteker over alverdens komponenter med ca. 350 mapper

E Control Panel - EAGLE 8.5.1 free [OFFLINE]
File View Options Window Help

Name Description

> W ltspice Devices with default packages created from imported LTspice symbaols.
v & Managed Libraries Libraries

B My Managed Libraries
I8 19inch.lbr

I8 40x0clbr

I8 410clbr

I8 450clbr

B 74ac-logic.lbr

I8 74ttl-dinlbr

B 74xx-eu.lbr

I8 740-little-de.lbr

I8 74x-little-us.lor

I8 74x0c-us.lbr

I8 7510clbr

I8 advanced-test-technologies.lbr
I8 agilent-technologies.lbr
I8 allegro.lbr

I8 altera-cyclone-IlIbr

I8 altera-cyclone-lLlbr

I8 altera-stratix-iv.lbr

|B altera.lbr

g am29-memaory.lbr

® 19-Inch Slot Eurocards

@ CMOS Logic Devices, 4000 Series

® 41xx Series Devices

® CMOS Logic Devices, 4500 Series

® TTL Logic Devices, T4ACT 1xx and 74ACT6xx Series
® TTL Devices with DIN Symbols

® TTL Devices, 74 Series with European Symbols
® Single and Dual Gates Family, US symbols

® Single and Dual Gates Family, US symbols

® TTL Devices, 74xx Series with US Symbols

© Thuxx Series Devices

® Advanced Test Technologies - Phoenix, Arizona USA
® Agilent Technologies

® Allegro MicroSystems, Inc

@ ALTERA Cyclone Il FPGA

& ALTERA Cyclone lll FPGA

® Altera Stratix IV

® Altera Programmable Logic Devices

® Advanced Micro Devices Flash Memories




Udsnit af design blokke hvor der er udfarlige oplysninger af de enkelte designblokkes funktioner

v Design Blocks
> W Adafruit
> @ Nordic
v & SparkFun
s Spk EasyMotorDriver.dbl
Ba Spk ESP32Thing.dbl
s Spk_HX711_Load_Cell_Amp.dbl
s Spk_Lilypad.dbl
e Spk_Lim)_Charger_Basic-Mich-USB.dbl
By Spk LSM9DS1.dbl
o] Spk_nRF52832_breakout.dbl
s Spk_Openlog.dbl
s Spk_VenusGPS.dbl
Bx Spk_XBEE_Explorer.dbl
B3 3v3-Voltage-Regulator_LM317M.dbl
o) 5V-Voltage-Regulator_LM317M.dbl
o) 12V-Voltage-Regulator_LM317M.dbl
La" 24V -Voltage-Regulator_LM317M.dbl
s Adjustable-Voltage-Regulator_LM317M.dbl
By Audio-Amplifier-with-controlled-Gain_LM386M.dbl
o) Audio-Amplifier-with-maximum-Gain_LM386M.dbl
B3 DCPL-VCC.dbl
B3 DCPL-VDD.dbl
By ESP-LAUMCHER_test-module.dbl

Design Blocks

Contributed by SparkFunProduct Page hereGithub Repo hereThis circuit can be used to interface a microcontrolle
Contributed by SparkFunProduct Page hereGithub Repo hereThis is an I0T board based on the ESP32This is licens
Contributed by SparkFunProduct Page hereGithub Repo hereThis board is used to interface to load cells in order t
Contributed by SparkFunProduct Page hereGithub Repo hereThis Arduino compatible board is designed for use in
Contributed by SparkFunProduct Page hereGithub Repo hereThis is basic LiPo Charger- charge 3.7V LiPo cells at &
Contributed by SparkFunProduct Page hereGithub Repo hereThis sensor incorporates a 3-axis accelerometer, 3-a
Contributed by SparkFunProduct Page hereGithub Repo hereThis board can be used for Internet Of Things (I0T) z
Contributed by SparkFunProduct Page hereGithub Repo hereThis board is used to log up to 64GB of serial data to
Contributed by SparkFunProduct Page hereGithub Repo hereAllows microcontrollers to gather GPS data.This is lic
Contributed by SparkFunProduct Page hereGithub Repo hereThis board simplifies intefacing with XBEE wireless m
3-Terminal, 3.3V positive output Voltage Regqulator(LM317MBSTT3G)

3-Terminal, 5V positive output Voltage Regulator(LM317MBSTT3G)

3-Terminal, 12V positive output Voltage Regulator(LM317MBSTT3G)

3-Terminal, 24V positive output Voltage Requlator(LM317MBSTT3G)

3-Terminal, Adjustable positive Voltage Regulator(LM317/MBSTT3G)

Low Voltage Audio Power Amplifier with Gain range from 20 to 200(LM386M-1)

Low Voltage Audio Power Amplifier with Gain 200(LM386M-1)

VCC Decoupling

VDD Decoupling

ESP-LAUMCHER. Test ModuleUsed for futher development of ESP8266EX module with ESP LAUNCHER.(ESPB266EX,



Pa hgjre side er der en naermere praesentation af design blokken

Contributed by SparkFun
Product Page here
Github Repo here

This is basic LiFo Charger- charge 3.7V LiFo cells at a rate of 500mA. It is designed to charge single-cell Li-Ion or Li-Polymer batteries.

This is licensed under creative commons-by-sa-4.0. See details here
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Sheet Size Description
Sheet1 5.406 x 2.506 inch

Size: 1.678 x 0.789 inch




En lang reekke ULP filer med udfarlig beskrivelse af hvad de bruges til

E Control Panel - EAGLE 8.5.1 free [OFFLINE]
File View Options Window Help

Mame

?

>
>
?
v

Documentation

Libraries

Design Blocks

Design Rules

User Language Programs
= borfulp
= cam2dxf.ulp
™ cam2image.ulp
™ cam2printulp
™ centroid-screamingcircuits-smd.ulp
™ change-pad-in-lbr.ulp
= change-prefix-sch.ulp
™ change-via-by-stack.ulp
™ check-used-lbrs.ulp
™ clear-layer-in-lbr.ulp

Description

Design Blocks

Design Rules

User Language Programs

Export a Bill Of Material

Convert a CAM job to a script to export DXF data
Convert a CAM job to a script to export IMAGE dataUsage: R...
Convert a CAM job to a PRINT command

Create Centroid file for Screaming Circuits assemblyAuthor ...
Change shape, diameter, flags and dnll of all pads in a library
Change PREFIX of parts in schematicRUM change-prefix-sch [...
[de]Change Via by Stack (Start-Layer End-Layer )JCHANGE V1..
List of components that no longer have a valid library comp...

This ULP generates a script to clear layer(s) in library.run clea...




Eksempel pa ULP filer for import af k

= import-accel.ulp After initial export of a P-CAD / Altium or Protel board, Schematic or Libraryto ACCEL ASCII format you c...
= import-bmpulp Import a BitMaP image into an EAGLE drawingThis ULF generates a SCRIFT file that draws rectangles of s.
= import-dxf.ulp DXFimport V2.0This ULP can import DXF files that include polylines.Browse to the DXF file, setup your ori..
= import-gerber.ulp Import Gerber files into EAGLE

= import-pads-powerpcb-v5.ulp Import PADS-POWERPCB-V5.0-BASIC! DESIGN DATABASE ASCII FILE 1.0RUN import-pads-powerpch-vs...
= import-ultiboard-ddf.ulp Import ULTIBOARD PCB Design Data File format (DDF)

Import a BitMaP image into an EAGLE drawing

This ULF generates a SCRIFT file that draws rectangles of successional pixels with identical color.
These rectangles serve as templates in order to draw the image with EAGLE commands like POLYGON, WIRE, CIRCLE, TEXT.

Flease note: If the generated rectangles are smaller than the half of the resolution of the output device, (depending on the
scale factor: screen: pixel, printer: diameter of the laser beam or ink jet dropplet), it is not possible to display the result.
Therefore use the EAGLE commands mentioned above to reduce the number of elements (rectangles). Each element has to be
drawn and calculated by the display device driver. The more elements the slower the display will be.

The ULF accepts BitMaF files with a maximum of 256 colors. You are allowed to select a maximum of 32 of them. [Scan used
colors] detects the used number of colors in the image. You have to reduce them to a maximum of 32 in the following dialog.
In the final dialog you can scale the image. Either in Dots per Inch (DFI), Fixelin the units Inch, Mil, Millimeter, Micron, or as
Aspect Ratio (the width of the image in pixels in X) in Inch, Mil, Millimeter, Micron. In the case of Aspect ratio, please keep in
mind that there should not be pixels in @ non-selected color on the left or right boarder of the image. Otherwise the resulting
width of the image is not the same as the calculated one.

The start layer for the template is set to 200. Each of the maximum of 32 selected colors will use a separate layer, beginning
with the start layer. So it is possible to have colored logos in the Schematic or Symbol Editor.

Reduce the number of colors of an image to two (black/white), if the logo shall be displayed monochrome in one of the copper
layers. As soon as the image (logo) is drawn with the EAGLE commands (see above) you may delete the template with GROUP
DELETE and a right mouse click. The layers can be removed with LAYER -number afterwards.

Author: support@cadsoft.de



CAM Jobs bruges nar man skal have et print produceret hos en leverandgr
Man producerer bore filer og Gerberfiler som benyttes til selve printproduktionen

E Control Panel - EAGLE 8.5.1 free [OFFLINE]
File View Options Window Help

Name Description

Documentation

Libraries

Design Blocks Design Blocks

Design Rules Design Rules

User Language Programs User Language Programs

Scripts Script Files

\[} CAM Jobs CAM Processor Jobs

@ excellon.cam Generates Excellon Drill Data
@ gerb274x-4layer.cam Generates Extended Gerber Format for a 4 layer board
@ gerb274x-mill-drill.cam Generates Extended Gerber Format
@ gerb274x.cam Generates Extended Gerber Format
@ gerber.cam Generates Gerber Format
@ layout2.cam Generates EPS Format
@ schematic.cam Example for camZprinter.ulp




Der er mange projekt eksempler man kan studere og @gve sig pa

E Control Panel - EAGLE 8.5.1 free [OFFLINE]
File View Options Window Help

Name Description

Documentation
Libraries
Design Blocks Design Blocks
Design Rules Design Rules
User Language Programs User Language Programs
Scripts Script Files
CAM Jobs CAM Processor Jobs
Projects
= eagle
1} = examples Examples Folder
> E arduino Arduino Mega 2560 Reference Board
B BeagleBoneBlue BeagleBone Blue
B BeagleBoneWireless BeagleBone Wireless
B bga
B elektro Examples Folder for Electrical Schematics
£ hexapod Hexapod Example Project
£ Itspice Examples of imported schematics from LTspice.
E ngspice Example Simulation Project
W nordic
W seeed Warious projects from Seeed
> E singlesided Example Project for Singlesided Autorouting
> E ti-launchpad MSP430F5529 LaunchPad Development Kit
> tutorial Example Files for the Tutorial Projects

LY R Y Y " LY

L R R T R




v & tutogial

Nar man klikker pa f.eks. demo3.brd og demo3.sch sa dukker

printudleegget  h.h.v. diagrammet op pa hgjre side af skaermen.

Man kan s- gemme under et andet navn o0og Ori [
sig i at route printudlaegget selv, eller se om autorouteren kommer til

samme resultat som vist her, el l er om der he

Example Files for the Tutorial Projects EAGLE Schematic

@ Blssch

@ demol.sch

@ demo2.brd
@ demo?2.sch

@ demo3.brd
@ demo3.sch

& hexapodu.brd
B hexapodu.ctl

Eno-in

N O\ L

" / WA eV \N\.
- TITIE:  demos
MWIIL’ G
IU'IU'|U"U"U"U'IO"U""" lU"U"U"O"U"U"U"U' Diater 20-12-2017 08123 [Sheet:  1i1

Sheet Size
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Size: 1.812 x 0.882 inch

Sheet1 10.432 x7.132 inch



NU FOLGER EN DEMONSTRATION AF E
FRA BUNDEN AF, UD FRA ET DIAGRAM FUNDET P
INTERNETTET OVER EN INTERFACE ENHED TIL

KOMMUNIKATION MELLEM ET RADIOAMAT@R
MODTAGE ANLAG OG FORSKELLIGE PERIF
ENHEDER, HERUNDER EN PC

9




Principskitse over hvordan enheder forbindes sammen v.h.a simple 3.5mm stereo kabler

9~ 15V DC
White®

(00}
()

Mini-plug cables




Selve diagrammet som ikke fglges slavist m.h.t. RS232 stik og uden lysdiode (endnu)

2/
A R1 330 IC1

DS1 TLR224 : TA78LOOS
16 C4|33uFI6V |

FROM ICOM TRANSCEIVER CS 22uF eV
| C6 22uF 16V
Ja 2

C7 22uF 16V €2 C10.0047yF
JS ” _? : 220pF 25V

. ,..{:8__4 C8 224F 16V
J6 ”

J7




Der startes et nyt projekt

Control Panel - EAGLE 8.5.1 free [OFFLINE]
File View Options Window Help

-

Mew

E'" Open
Open recent projects

Prnj&cl

Schematic
Board
Library

-

-

Save all

Close project Design Block

Go online CAM Johb

Licence information
ULP

Script
Text

Sign in
Exit

E
B
o
]
5
@
=



Projektet navngives som CT -17 clone

E Control Panel - CAUsers\Admin\Documents\eagle\New_Proj

File View Options Window Help

Mame

Documentation

Libraries

Design Blocks

Design Rules

User Language Programs
Scripts

CAM Jobs

Projects

v & eagle

E [cT17dlone |




Der startes med at oprette et diagram ( Schematic )

E Control Panel - BEAGLE 8.5.1 free [OFFLIME]
File View Options Window Help

-

WE® 6 JoEE ™

Mew

E’ Open

Open recent projects

Project

Sdleljglalic

Board
Library

e

w

Save all

Close project Design Block

Go online CAM Job

Licence information
ULP

Script
Text

Sign in
Exit




Vi skal farst have et ark til at tegne pa som kalde Frame i Eagle

@ 1 Schematic - CA\EAGLE 8.5.1\untitled.sch - EAGLE 8.5.1 free [OFFLINE]

File Edit Draw View Tools Library Options Window Help

16,0 & @B -HiRR%aaaqaq q o | @ [ ]~ (& e | ~
B v Q VvV Wwea &

— Sheets s x m, |

e
)

ﬁ
PEYDIO

Iy

Klikpa Add i cond

FiY
6]
o
b
1
63
-
=
*

n
11

OE 4L MmOl
= I O R B

<A




Rul ned til frames og udvid med erklikpa i conod et

Name a Description

etx-board Kontron / JUMPtec ETX Board
exar Exar Devices

FAIRCHILD SEMICONDUCTO...
Elements from Distributor F...
Hewilett-Packard Fiber Optic...
Siemens Fiber Optic Compo...
First In First Out Memaories
PIXIE (TM) Controller

FOX Electronics Crystals; Osc...
Frames for Sheet and Layout
Freescale o Frames for Sheet and Layout
FTDI(TM) CHIP Future Techn...

Fujitsu Semiconductor Limited

Fuses and Fuse Holders

GENNUM

HALO ELECTRONIC, INC.

Heatsinks

Mounting Holes and Pads Attribute

HOLTEK Semiconductaor

IC Packages an Sockets

Coilcraft SMD Inductors

W

fairchild-se...
farnell
fiber-optic-hp
fiber-optic-...
fifo

flexipanel
fox-electron...
frames (Version 1)
frames

freescale
ftdichip
fujitsu

fuse
gennum
halo-electra...
heatsink
holes
holtek
ic-package

>
>
>
?
>
?
?
?
?
?
>
>
?
>
>
?
?
?
?
?

inductor-coi...

Pads Smds Description [v] Preview

search D
attrbutes E3

DoDDDDDDDDDDDDDDDDDDD




Veelg DINA4_L (landscape) og klik pa OK

Name Description

v frames = Frames for Sheet and Layout

3L-LOC FRAME

A3P-LOC A3 Portrait Location

A4-355C FRAME

A4-355CP A4 355CP

A4-S35CP FRAME

Ad4-SMA... FRAME

A4L-LOC FRAME

A4P-LOC A4P LOC

ASL-LOC ASLLOC

ASP-LOC ASPLOC Frames for Sheet and Layout

DINA-D... DINA DOC

DINA3_L FRAME

DINA3_P FRAME

DINA4 L FRAME

DINA4 P ™  FRAME

DINAS_L FRAME

DINAS_P FRAME Attribute
DOCFIELD DOCUMENT FIELD

DOCSMAL DOCSMAL

FRAME._... FRAME A Size , 8 1/2 x 11 IN...

Pads Smds Description [v] Preview
search 3

airbutes E3

frames (Version 1)




Placer nederste venstre hjgrne oven pa 0.0 krydset
og tryk med det samme pa  Esctasten pa tastaturet
ellers bliver der placeretendnuen A4 L  Frame




KI i k nu p- iocZoondomattskalereframmen til
at veere inden for skeermens bredde og hgjde

@ 1 Schematic - CA\EAGLE 8.5.1\untitled.sch - EAGLE 8.5.1 free [OFFLIME]

File Edit Draw View Tools Library Options Window Help
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@ 1 Schematic - CA\EAGLE 8.5.1\untitled.sch - EAGLE 8.5.1 free [OFFLINE] — X
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@ Text

Enter text:

Interface for ICOM radio

. Udfyld felterne
- ShitsEter o dd 2 ne e Dato fremkommer farst nar vi har
gemt og abnet diagrammet igen

Sg+ L mOIl

<A

TITLE:  untitled

Document Mumber:

Date:  not saved| [Sheet: 1/1




Klik pa skiftenggle i ¢ o ndgealg Sizesamt starrelse for bogstaverne her 0.2
Derneest klik pA Move i c¢ o ndpéyt teksten pa plads med venstre tasten pa musen

& 1 5chematic - CAEAGLE 8.5.T\untitled.sch - EAGLE 8.5.1 1 Schematic - CAEAGLE 8.5.1\untitled.sch - EAGLE 8.5.1 free [OFFLINE]

File Edit Draw View Tools Library Options Wil File Edit Draw View Tools Library Options Window Help
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TITLE:  untitled

Daocument Mumber: REW:

Date:_not saved| [Sheet:  1/1

Left-click to place object




Under installationen af Eagle er der oprette en mappe under dokumenter der hedder eagle .
Aben denne og navngiv samt gem diagrammet her

@ Save as
« = ~ 4 > Denne pc » Dokumenter > v | S@giDokumenter P

Organiser ~ Ny mappe E = 0

~

Navn B /ndringsdato Type Starrelse

@ Denne pc
s 3D-objekter Audacity

]
=
o)

[+=]

Filmappe

[a=]

S I« = R« = R U R V¥
h i i 1 i

= Billeder Brugerdefinerede Office-skabeloner

RN Camtasia Studio

N Musik eagle
FeedbackHub
IC7300 Recording

Filmappe

[=] 2

(]
Ny W
oW W

ra

Filmappe

<
=
=1

Filmappe

Filmappe
& Overfarsler PP

m Skrivebord
B Videoer

=

Filmappe
Powerpoint praesentationer

[ I ™ B L R o R L B )
[+2] 1
i

Snagit

-2018 21:23 Filmappe
5-2017 01:16 Filmappe
i . Lokal disk (C)
ﬁ Netvaerk v < >
Filnavn: ]:C1—1? clone v
Filtype: | Schematics (*.sch) &
~ 5Kl mapper

| = | CT17 clone

Wem  Dd v / Den aktuelle sti til filplacering

v > Denne pc » Dokumenter > eagle » CT17 clone

(3]
'

Navn Andringsdato Type Starrelse
3+ Hurtig adgang

E eagle 28-01-2018 20:4 EAGLE project file 16 KB

m Skrivebord —
IC-17 clone 28-01-2018 21:29 EAGLE schematic 9 KB

& Overfarsler

Dokumenter

= Billeder



Endelig er vi klar til at tegne diagrammet




Den fagrste komponent er et 9 polet

@ ADD

Name

con-phoeni...
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