Quick python script for rearranging
components in pcb file

April 26, 2013



1 What’s the big deal?

KiCAD is an open source software for designing boards. Within the ” Eeschema”
editor you can create components in sheets and subsheets, which are con-
nected to the outside. Once you load those into the PcB-editor, the problem
is that those components are placed without any reference to the original
subsheet. This can be quite some hassle if you are working with lots of com-

ponents in several subsheets, which you would like to place together on the
board.

Note that the following python-script is just a quick-and-dirty solution
that fit to my needs and is far-off from being elaborate. Nevertheless, it
might give anybody trying to script something similar a first idea of a possible
approach):

1 import re
2 1import math

6 #1 read in the data-file and get all the relevant information

9 #this module will summarize all the necessary information
10 class module_list:

11 def __init__(self, path, module, coord_line):

12 self .path = path

13 self .module = module

14 self.coord_line = coord_line

15 def __repr__(self):

16 return repr((self.path, self.module, self.coord_line))
17

18

19

20 module_items=[] #here all information ts listed

21 file_content=[] #this i1s a list of all lines of the pcb-file document
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module_indicator="path" #this ts the key-word that will bring us down to each mo
m_dum=-1; #just a mere counter

#here we open the pcb-file and search for the "path"-component; this should be u
#coordinates on the board we ultimately wish to change and 4 lines above %s the
with open("Board_File.kicad_pcb") as file_pcb:
for line in file_pch:
file_content.append(line)
m_dum=m_dum+1

matchObj = re.search( module_indicator, line, re.M|re.I) #http
if matchObj:
path_var=file_content [m_dum] [11:19] #get the path name; a bit
module_var = re.search("module (\w+)", file_content[m_dum-4], re.l
coord_line=m_dum-3 #show where the coordinat

module_items.append(module_list(path_var,module_var,coord_line))

#now the name attributes are sorted with respect to module_var http://wiki.pythc
module_items_sorted=sorted(module_items, key=lambda module_list: module_list.path)

#now search for the same modules created in the same subsheet;
module_identifier=[0] #this wvariable is saving a crossing from one submod
submodule_ref=module_items_sorted[1] .path #this variable is taken as initial?
module_length=[] #length of the corresponding module of module_identifier
module_length_ref=0

m_dum=-1; #again another counter

for m_item in module_items_sorted:

m_dum=m_dum+1

module_var=m_item.path

if submodule_ref!=module_var:
module_identifier.append(m_dum)
module_length.append(m_dum-module_length_ref)
submodule_ref=module_var #change the reference
module_length_ref=m_dum

module_length.append (m_dum-module_length_ref) #last one has to be appended as wel
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#2 calculate the grid on the board for the subregions

#divide a predefined board area into an equal amount of subregions

#in our case the coordinates are (90 60) (90 200) (360 200) (360 60)

# ideally the information of the shape of the modules should be considered!!!
#Moreover, some design rules could also be integrated (though they become more <1

#solve the following equation to get the mimimum number of rectangles fitting in
#y_sub*n=140=y_total

#r_sub*m=270=z_total

#n*m=number of subregions = 18

#r should be =y

#=> 4 equations with 4 unknowns

X_total=270
y_total=140

num_of_subregions=len(module_identifier)

m_tot=math.ceil (math.sqrt(x_total*num_of_subregions/y_total))
n_tot=math.ceil (num_of_subregions/math.ceil (m_tot))

y_sub=y_total/n_tot
x_sub=x_total/m_tot

#next get the number of components in a submodule, take a square-like area of su

x_0=90 #starting point in the coordinate system
y_0=60 #starting point in the coordinate system on y axtis
m_count=-1 #this is the counter for getting the right coordinates in module_

for m_dum in range(len(module_identifier)):
x_middle=x_0+x_sub*(0.5+(m_dum % m_tot)) #get the middle of x-
y_middle=y_O+y_sub*(0.5+math.floor ((m_dum)/(m_tot))) #get the middle of y-
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for m_dum2 in range(module_length[m_dum]):
m_count=m_count+1
x_dum=x_middle+0.2*x_sub*math.cos(2*math.pi/(m_dum2+1)) #here arrange aro
y_dum=y_middle+0.2*y_sub*math.sin(2*math.pi/(m_dum2+1))

#precision 1s up to 2 digits creating the corresponding string for the f
x_rounded= "%,.2f" ¥ round(x_dum,?2)
y_rounded= "%.2f" Y round(y_dum,?2)
new_coord=" (at "+ x_rounded + " " + y_rounded +")\n"  #python will c

#now write the new coordinates into the respective line in the file:
coord_line=module_items_sorted[m_count].coord_line
file_content[coord_line]=new_coord

#now write everything into a new output file:
file_new = open(’Board_File.kicad_pcb’,’w’)
for item in file_content:

file_new.write(item)
file_new.close()
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