Hierarchic Desing with geDA

How to make a design with hierarchic levels



Reqguirements

» functional geDA installation

 |.e. for Ubuntu best practise: install all ggDA
packages via , Synaptic”



Starting
e Start gschem via console

 Change to the directory of your project
* Enter ,gschem schematic-name.sch*

« gschem will open and will present a message, that
the file does not exist

- for a new file ignore that message
- the file will be saved with that name when saving

-=# (andre@BlueWhisper) [~/Dokumente/gschem-tutorial] #=-

¢ gschem tutorial@l.sch
Datei »/home/andre/Dokumente/gschem-tutorial/
tutorial0ol.sch« konnte nicht geéffnet werden: Mo

such file or directory

3£ schlieRen




Starting

 via the Ubuntu gnome desktop menu
S UVELLILLENY Orte  System ﬁ w Deu

ﬂ Barrierefreiheit 8

'@ Bildung -

=1 Elektronik 8| gEDA Attributeditor

T Entwicklung 2| B qEDA Schaltplan Editor

@ Grafik 4 . PCB Designer Erﬁtel!en oder editieren eines
elektrischen Schaltplans oder Symbols

. Internet . mit gschem

% Sonstige "

i Spiele -

@ Systemwerkzeuge .

& Unterhaltungsmedien -

% Zubehar 3

Hinzufigen/Entfernen ...




Starting
* a schematic window will pop up

» an additional window will pop up, that informs
you that some files could not be found

 ignore that message

Datei Bearbeiten Puffer Ansicht Seite Einfigen Hierarchie Attribut Optionen Hilfe

Lese die ~/.gEDA/gschemrc Datei [jhome/andre/.gEDAJgschemrc]

Konnte die optionale lokale gschemrc-Datei [fhomejandre/Dokumente/gschem-tutorial/g
Lese init scm Datei [Jusr/share/gEDAjschemejgschem.scm]

Lade Schaltplan [fhome/jandre/Dokumente/gschem-tutorialftutorialo1.sch]

Konnte die angegebene gafrc-Datei [fhomejandre/Dokumente/gschem-tutorialigafre] nic
Datei »/home/fandre/Dokumente/gschem-tutorialjtutorialol.sch« konnte nicht gesffnet w

O]

2% Schliefen

Auswahlen | Wiederholen/nichts | MenujCancel

i
Raster(100, 500) Super_L Auswahl Modus



create symbol for hierarchic modul

* lets start with a power supply module
 draw a rectancle

" tutorial0l.sch - gschem "%
Datei Bearbeiten Puffer Ansicht Seite Hierarchie Attribut Optionen Hilfe

Bauteil...
Metz
Bus
Attribut ...
Text...
Linie
Rechteck
Kreis

Bogen
Anschlufé ap
Bild...




create symbol for hierarchic modul

* add some pins according to the style guide
(300 mil long)

 for this example we will have 3.3V and 5 V that
come from this module




create symbol for hierarchic modul

» change attributes of the pins

 mark the pin
 click right mouse button
* choose ,edit..."

. Netz einflgen
Attribut hinzufrigen...
Bauteil einfugen...

! Bus einfigen

. Text einfligen

. VergriBern
Verkleinern
Ausschnitt wahlen

) Automatisch

) Auswshlen ’

- -

) Kopieren )
Verschieben

) Loschen

zum Schaltplan hinab
: zum Symbal hinab
. Hinauf




create symbol for hierarchic modul

» change the values for
e pin number (e.g. , 1% invisible)
* pin seg (should be the same as pin number)
e pin label (e.g. ,+5V*)

e pin type (e.g. .pwr)

Il Attribut hinzufogen |

’ Name: |petname e | R R

)| ¥ Sichtbar | Zeige Name & Wert




create symbol for hierarchic modul

* apply the same steps to the second pin




create symbol for hierarchic modul

* now we add a text for the symbol

e enter the text and place it in the schematic

 modify the rectangle so that the shape is not too
big

Hierarchie Attribut Optionen Hil

Bauteil...

Metz

Bus shift B
Attribut... aa




create symbol for hierarchic modul

now we need to add a reference designator to the schematic

» check that nothing is marked
* go to menu ,nsert“ - ,attribute”
* In the window enter ,refdes” and ,S?*

 the attribute will be placed in the leftmost lower corner of the
schematic - place it on the top left of the symbol

Seite Hierarchie Attribut Optionen Hilfe

= [Euz Bauteil... i Attribut hinzufligen
Metz .
Bus Name: refdes E|
Wert: 59

Text...

(¥ Sichtbar | Nur Wert anzeigen

Linie
Rechteck

Kreis [ ‘ ﬁﬂbbrechen ‘ <ok

Bogen
Anschlul
Bild...




create symbol for hierarchic modul

* |let us finish the symbol

 mark all elements in the drawing and put them
outside the frame that gschem puts automatically
In every new drawing

e mark the frame
and remove it




create symbol for hierarchic modul

 let us finish the symbol

« we need to put the symbol to the origin of the drawing area

 this is done by selecting ,transfer symbol“ from the ,modify*
menu

e save the symbol in your project directory as ,powersupply.sym*

Puffer Ansicht Seite Einfug
z

Wie weit soll verschoben werden?
(0 werschiebt zum Ursprung)

Dok

‘ ﬁﬂbbrechen

Zeigefverberge unsichtbaren Text en
Text sichtbar machen




create gafrc file

this file contains at least some paths for the design

this step is necessary so that the created symbol can be
used in the design

on the console go to the directory of the project and enter
the following code

echo "(component-library \".\")" > gafrc

echo "(source-library \".\")" >> gafrc

this will create the file ,gafrc” that contains the necessary
entries

(component-library ".")

(source-library ".")



create sheet for hierarchic design

e create a new drawing in gschem

e select file* -  nhew sheet” or ,new window*

e save it in the project directory as ,tutorial01.sch*
 after saving the file, open it again via ,file* - ,open®

 this will cause, that the gafrc file in this directory is read too

Bearbeiten Puffer Ansicht Seite Bearbeiten Puffer Ansicht Seite
Meues Fenster fw N MNeues Fenster fwr
MNeue Seite fn MNeue Seite fn
Offnen... fo Offnen... fo
Seite schliefen pc Seite schliefen pc
wiederherstellen pr Wwiederherstellen pr
Seite speichern fs Seite speichern fs
Speichern unter... fa Speichern unter... fa
Alles speichern fl Alles speichern fl S
Drucken... fp Drucken... fp
Speichere Bild... fi Speichere Bild... fi
Zuletzt verwendete Dateien . Zuletzt verwendete Dateien .
Skript ausfuhren... ft Skript ausfuhren... Name: tutorialofL.sch
Fenster schlieBen fc Fenster schliefBen

Beenden Alt q Beenden




create sheet for hierarchic design

» add symbol for hierarchic block (i.e.
Jpowersupply.sym®) from ,insert* -
,component” in the schematic

current directory

“orschau

Bauteil... i N
Metz n
Bus shift B
Attribut... aa b Basic devices
Text... at .
b Connectors (generic)

Linie | b Diodes (generic)
Rechteck b
Kreis ai _

Filter:
Bogen ar
Anschluf ap
Bild... ag Bauteil referenzieren (Voreinstellung) : |

2 schlieRen

<Jok ‘




create sheet for hierarchic design

* now the symbol must be connected to a
schematic that contains the actual circuit of the

power supply

* mark the symbol and choose from the ,right
click menu® the entry ,edit.."

. Power Supply . . Metz einflgen
Attribut hinzufagen...
+3V3, Bauteil einflgen...
Bus einflgen
' Text einfligen

. wergraBern

: Werkleinern

' Ausschnitt wahlen
: Automatisch

: zum Schaltplan hinab
: zum Symbol hinab

: Hinauf



create sheet for hierarchic design

e add attribute ,source” with the value
Jpowersupply.sch* and place the attribute
below the symbol in the schematic

" Attribute bearbeiten "W
|| Attribut

il [Name ”Wert ||5ichtbar? ”Name ”Wert

ll| refdes 57 [+ ]

I| Attribut hinzufagen

Mame: source

powersupply.sch

Wert: l =+ ﬂinzufﬂgen|

| # Sichtbar | MNurwert anzeigen

powersupply.sch

‘ 22 schlieRen




create sheet for hierarchic circuit

create a new scheet and save It as
Jpowersupply.sch*

now change to the ,tutorialOl1.sch”

mark the symbol for the power supply and
choose from the menu ,hierarchy* - ,down to
schematic*

Jpowersupply.sch” should now open

Attribut Optionen Hilfe
zZu chaltplan hina i




Congratulations!

* YyOU Now know

* how to create a symbol for hierachic designs
* how to place that symbol in the design

* how to connect that symbol to a schematic

e to connect the actual circuit to the signals on the symbol you need to use
the same signal names from the symbol in the schematic

* insert a ,output” from the library
e change the refdes of the output to the name of the signal



Finishing
* to connect the actual circuit to the signals on the symbol you need to

use the same signal names from the symbol in the schematic

* insert a ,output” from the library
e change the refdes of the output to the name of the signal

Name on schematic output pin

Name on symbol pin

- Attribute bearbeiten "W

Attribut
powersupply.sch Name |wert |sichtbar? Name |wert
. device QOUTPUT ] (v [+
[ O N [

refdes +5
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