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IGGJ '9F -9MD -GKE9 CD9K : 4ADD=E )G<=0OABC $QEF9KAME

Inleiding
ldee

49L AK HJ=;A=K @=L <G=D N9F EABF HIJIG>A=DO=JCKLMC &C
L=,;J=TJ=F !'9L RGM B= GH ==F 99FL9D E9FA=J=F CMFF=F <G
<GGJ EA<<=D N9F HJGB=;LA= ==F :==D< GH ==F KLMC C9JLGF
CMFF=F NGJE=F !AL AK NJAB KAEH=D B= HD9CL ==F JGF< K|
=J ==F :=9E=J GH %=D99K C9F <AL 9DD==F 9DK <= >A=LK KL/
JGF<>A=LK=F ,GC AK <AL FG?9D <MMJ

=L=J AK GE ?=:JMAC L= E9C=F N9F ==F LJM;B= <9L GFR= @=.
:==D<=F E99J KF=D ?=FG=? RA=F ;GE:AF=J=F O= <=R= :==D<:
?=@==D &F @=L "F?=DK @==L <AL \H=JKAKL=F;= G> NA=0] -
NA=0O] '= CMFL @=L N=J?=DABC=F E=L ==F D9F?= KDMAL=JL
L=D=NAKA= E99CL ?=:IJMAC N9F ==F KGGJL?=DABC =>>=;L <C
=DC99J =F DABCL @=L 9DKG> B= :=0=?AF? RA=L

,H <AL HJAF;AH= :9K==J AC GGC EABF HIJIG>A=DO=JCKLMC D
HD99LKL <A= B= @==D KF=D N9F CD=MJ =F AFL=FKAL=AL D99
KF=D ?=FG=? JGF<<J99AL RMDD=F <= @=JK=F=F N9F ==F 009!

JAB RALL=F N9F :AFF=F F99J :MAL=F RA=F 9DK ==F :==D< <!
@=D= >A=LKOA=D NGDHD9CC=F E=L D9EHB=K AEE=JK KD=;@
<=R= D9EHB=K ;GE:AF=J=F LGL ==F :==D< O9FF==J @=L OA=
,E <= D9EHB=K RG L= D9L=F \CFAHH=J=F]

<9L =J <99<0=JC=DABC ==F :==D< GFLKL99L AK

=J O=D NJAB ?=9N9F;==J<= =D=CLJGFA;9

FG<A? "=F EA;JG;GFLJGDD=J NGGJ <=

99FKLMJAF? AK :ABNGGJ:==D< FGG<R9C=DABC

,GC EG=L =J GH ==F G> 9F<=J= E9FA=J

?=@=M?=F 99FO=RA? RABF GE @=L L=

O==J7?=N=F :==D< AF GH L= KD99F

GN=F<A=F EG=L =J J=C=FAF? E== OGJ<=F

?=@GM<=F <9L <= KF=D@=A< N9F @=L OA=D

FA=L ;GFKL9FL AK != KF=D@=A< 099JE== <=

DO9EHB=K EG=L=F CFAHH=J=F AK @A=JN9F O=D
9>@9I9FC=DABC <MK EG=L <= KF=D@=A< N9F @=L OA=D ?=E=L
3GGJ <= @9F< DA?L GE ==F E9?F==LK=FKGJ L= ?=:JMAC=F O
<= >A=LK OGJ<L ?=HD99LKL



Uitvoering

&F <AL HIG>A=DO=JCKLMC :=K;@JAB> AC @G= AC <AL HJGB=
GF<=JKL=MFAF? ?=@9< <GGJ EABF FOLMMJCMF<=D=J99J <@.
'GF?= ,F<=JRG=C=JK $IJGFAF?=F F9E=DABC <@J 0;@J=M<=]
ClJ9;@L L= <G=F *=L F9E= :AB <= '9N9 KG>LO9J= GE ==F HD?9
EA;JG;GFLIJGDD=J L= D=R=F >GJE99L :=F AC GF<=JKL=MF< <C
:GN=F<A=F MAL F99J <@J 4G=D<=JK <A= N9FMAL @AF9 R==
O00 K9E=FCGH=F=FNGGJ<=DA?= HIAFOODIBBEK=HINAGE: A=<L

199J:AB @=: AC GGC NO9OW GE~~KB=D<F=AB -GGDK= O=:K@GH
?7JGGL 9KKGJLAE=FL =F GGC D9?= HJABR=F

&C @=: <AL HIJGB=;L \-AEH*Q AC=] ?=FG=E< DD=K O9L AC AF
\-JGLGLQH= ] N9F -AEH*Q AC= 4=DDA;@L :J=F? AC AF <= LG
HIG>A=DO=JCKLMC @==>L <99J MAL=J99J< ?==F :=LJ=CCAF?
OGJ<=F ?=:JMACL NGD?=FK <= $+2 -M:DA; )A;=FK= N=JKA= C
I=R= AK GGC KD=;@LK AF D9?= J=KGDMLA= :AB?=NG=?< IAL
N=JCGGH N9F <AIABDSKMGY <-ANGDD=<A?= DA;=FLA=GN=J==


http://www.samenkopen.net/
http://www.makepcb.com/
http://www.tme.pl/

Gebruikte hardware

Selectie van onderdelen

3GGJ <= EA;JG;GFLJGDD=J @=: AC ?=CGR=F NGGJ <= -& #
EA;JG;GFLIJGDD=JK N9F <=R= K=JA= ?=:JMACL GE<9L :AB *A;
RABF 99F L= NJ9?=F I= -& # AK :GN=F<A=F ==F =J7 EGG/#
20 GH RAL =F E=L ==F NJAB @G?= CDGC>J=IM=FLA= *@R
E99J DA=>KL :JMAC:9J= AFNG=J MALNG=J 99FKDMALAF?=F
@LLH OO EA;JG;@AH ;GE <GOFDG9<K =F !=NA;=1G; I H<

= NG=<AF?KK;@9C=DAF? @=: AC ?=:9K==J< GH <=1 NOF *
=JN9JAF? @A=JE== =F <AL D==C O0=D ==F 99J<A?= C=MR= GE
AFHML KHO9FFAF?=F C9F GER=LL=F NO9F LGL NGDL =F G
D=N=J=F = <9L9K@=@LL AK @AGJ HA; NQ\FKXAH ;GE <GOFDG
I=NA;=!G; ;F8  H<>

= E9?F==LK=FKGJ =F <= D=< K @=: AC :=KL=D< :AB <@J 4G=

KL9F<99J< J==<;GFL9;L O99JN9F @=L FA=L <= :=<G=DAF? AK
DGH=F "J AK GGC ?==F <9L9K@==L :AB?=D=N=J< I= D=< K R.
?JG=F :D9MO] !=R= <JA= CD=MJ=D=E=FL=F RABF ==F /$ D=<

?=0=FKL= CD=MJ L= N=JCJAB?=F <GGJ RG?=F99E<= 9<<ALA=]
99FKDMALHAFF=F !1JA= 9FG<=K NGGJ =DC N9F <= CD=MJ=F =
/I$ D=< @==L <9F GGC \;GEEGF C9L@G<=] ?=R9E=DABC= C9L
GHWLLH OO0 K9E=FCGH=F F=L 9;LAGF8HJG<M;L

Basisprincipes PIC microcontroller

"=F EA;JG;GFLJGDD=J G> CGJLO=? Y AK ==F ?2=UFL=?J==J<
NGGJ MALNG=J:9J= ;G<=K <A= <GGJ <= ?=:JMAC=J R=D> AF L
0O9J=F N99C E99J SSFE9DA? L= HIJG?J9EE=J=F L= NMDD=F E=
=P=EHD9J=F 09J=F L= OAKK=F E=L 23 DA:@L O99JF9 R= GHF
EA:JG;GFLJGDD=JK RABF =:@L=J R==J N99C =D=CLJGFAK:;:@ L
CGKL=F NJABO=D FACK

"=F EA;JG;GFLJGDD=J :=KL99L MAL ==F 99FL9D

GF<=J<=D=F ==F -2 =FLJ9D -JG;=KKAF? 2FAL

<A= <= HJG?J9EE9:G<=K =F J=C=F:=0=JCAF?=F C9F
MALNG=./,* G> ""-/,* "D=;LJA:9DDQ

"JOKA:D= -JG?J9EE9:D= /=9< ,FDQ *=EGJQ

2=@=M?=F O99JAF <= HJG?J9EE9;G<=K KL99F =F

F/* /9F<GE ;;=KK *=EGJQ ?=@=M?=F

<A= @=L HIJG?J9EE9 C9F ?=:JMAC=F GE ?=?=N=FK AF GH L= K
?=@=M?=F ?99F N=JDGJ=F O9FF==J <= KH9FFAF? O=?N9DL =F
$=?=N=FK <A= D9F?=J :=099J< EG=L=F OGJ<=F C9F @=L HJG~"


http://ww1.microchip.com/downloads/en/DeviceDoc/39632D.pdf
http://ww1.microchip.com/downloads/en/DeviceDoc/39632D.pdf
http://ww1.microchip.com/downloads/cn/DeviceDoc/cn_21349b.pdf
http://ww1.microchip.com/downloads/cn/DeviceDoc/cn_21349b.pdf
http://www.samenkopen.net/action_product/208611/137382

GHKD99F !199JF99KL RALL=F AF ?=9N9F;==J<=J= EA;JG;GFLJC
<A= @=L ?=:JMAC N=J?=E9CC=DABC=F :ABNGGJ:==D< ==F 9F
KA?F9D=F L= E=L=F =F LAE=JK <A= GH <= EA;JGK=;GF<= FOM
"=F HIG?J9EE9 C9F NA9 <= -2 9DD=JD=A RG?=F99E<= J=?AKL
/> LAB<=DABC= GHKD9?JMAEL=K /=?2AKL=JK RABF =;@L=J C
GF<=J<=D=F AF <= EA;JG;GFLJGDD=J N=J:GF<=F 7G RABF =1
<= EA;JG;GFLJGDD=J AF L= KL=DD=F <GGJ @=L HIJG?J9EE9 =
=F LAE=JK =F 9F<=J= AF?=:GMO<= >MF;LA=K :=KLMMJ< O0GJ<-=-
= -& AK L= HIJIG?J9EE=J=F <GGJ EA<<=D N9F HAFF=F <A=_:
NO9F ==F ;GEHML=J CMFF=F OGJ<=F 99F?=KDGL=F ,GC RABF :
?=JMAC E9C=F N9F 20



Gebruikte software

Tekenprogramma: KiCad

,E ==F =D=CLJGFA;9K;@=E9 =F HJAFLHD99L L=

GFLO=JH=F ?=:JMAC AC N99C @=L

L=C=FHJG?J9EE9 (A 9< AL AK ==F GH=F

KGMJ;= GFLO=JHHJG?J9EE9 <9L GH

N=JK,@ADD=F<= :=KLMJAF?KKQKL=E=F L=

?=JMAC=F AK %=L AK ?J9LAK L= <GOFDG9<=F

%=L =FA?= F9<==D AK <9L =J ?==F EGGA= KAEMDIY9LA=K AF L=
<GOFDG9@*EHKSHOOO DAK AFH? >J J=9DAK=89M8DAK CA;9<

Ontwikkelomgeving microcontroller programma: MPLAB IDE

"=F GFLOACC=DGE?=NAF? G> &!" &FL=?J9L=< !=N=DGHE=FL "
O99JAF HIJG?J9EEY9;G<= GN=JRA;@L=DABC OGJ<L ?=J9F?K; @A
HIG?J9EE==JL9D=F RABF ?=UFL=?J==J< &C ?=:JMAC <= ?J9L
G>>A;ATD= GFLOACC=DGE?=NAF? AK N9F *A;JG;@AH 1= <GO
@LLH OO0 EA;JG;@AH ;GE KL=DD=FL

A<:HD? &<;0=JNA:= 008%$"18- $" FG<=&< <IG;+9E= = H

Programmeertaal microcontroller programma: C

'= CMFL FOLMMJDABC R=D> 9DD=
HIG?J9EE9;,G<=K KLMC NGGJ KLMC
:=<=FC=F =F 9;@L=J =DC99J R=LL=F
AL AK O=D ==F @=DK C9JO=A =F

DOKLA? != GHDGKKAF? @A=JNGGJ AK
HIG?J9EE=J=F AF 9KK=E:D==JL99D
%A=J:AB OGJ<L =DC= ;G<= ==F F99E

?=?=N=F =F CMF B= :GN=F<A=F
?=@=M?=FJMAEL=K 9:KLJ9;L E9C=F

= ?==>L KLMCC=F ?=@=M?=FJMAEL=
==F F99E O99JF9 @=L HIJG?J9EE?9
<A= @=L GER=L AF

HIG?J9EE==J);G<=K <=
9KK=E:D==J<=J 9MLGEY9LAK;@ <=R=

FOE=F GER=L AF <= ?=@=M?=FJMAEL=K <A= R= J=HJ=K=FL=J=
GN=JRA;@L=DABC=J L=JOABD B= O=D <AJ=;L= ;GFLJGD= GN=.
<AF?=F 9:KLJ9;L E9C=F GE D==K:99J@ =A< L=F ?G=<= L= CGE-:
HIG?J9EE=J=F '= KL99L AEE=JK N=J<=J 9> N9F @=L =AF<J=K
HIG?J9EE9;G<=K <A= AF <= EA;JG;GFLJGDD=J L=J=;@L CGE=I


http://www.lis.inpg.fr/realise_au_lis/kicad/
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1406&dDocName=en019469&part=SW007002
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1406&dDocName=en019469&part=SW007002

'= CME;@L=J FG? N=J<=J 9>KL9F< F=E=F != HIG?J9EE==JL99
%=L AK ==F MFAN=JK=D= HJG?J9EE==JL99D <A= NGGJ 9DD=JI
OGJ<=F O0O99JGF<=J EA;JG;GFLJGDD=JK E99J GGC :ABNGGJ:=
?=E9CC=DABC=J L= E9C=F ,HL=DD=F =F 9>LJ=CC=F AK AF 9K
C=FL @A=J KL9F<99J< ;GEE9F<G]K NGGJ *9;@LK>MF;LA=K R
AF HIG?J9EE==JL @G=> B= B= @A=J ?==F RGJ?=F GE L= E9(
<= ;GEHAD=J RGJ?L =J R=D> NGGJ <9L <AL =>>A;ATFL ?=:=N
"=F N9F <= ?JGGLKL= F9<=D=F N9F ==F RG<9FA? @G?= HJG?.
HIG?J9EE=MJ FA=L HJ=;A=K E==J O==L O9L NGGJ HIJG?J9EE?9
MAL?=NG=J< OGEEA?= >MF;LA=K CMFF=F AF 9KK=E:D==JL99C
OGJ<=F <9F <9L ==F ;GEHAD=J <9L C9F <G=F != E==KL= ;GE
9KK=E:D==J;G<=K L= ;GE:AF=J=F E=L ;G<=K 7G CMFF=F CJ#
<A= :ABNGGJ:==D< R==J KF=D EG=L=F OGJ<=F MAL?=NG=J< \
OGJ<=F ?=E99CL L=JOABD 9F<=J= <=D=F AF ;G<=K ?=K;@J=
D==K:99J@ =A< =F GF<=J@GM<:99J@ =A< N9F <= ;G<= L=F ?G=
OAD R=?7=F <9L <= ;G<= E9CC=DABC N=J9F<=J< C9F OGJ<=F
LA=FLO9DD=F G> @GF<=J<=F 9KK=E:D==J;G<=K L= N=J9F<=J
&C E99C :AB @=L K;@JABN=F N9F <= ;G<= ?=:JMAC N9F <= *A
@LLH OO0 EA;JG;@AH ;GE KL=DD=FL

A<:HD? &<;0=JNA:= 008%$"18- $" FG<=&< <IG;+9E= =

Programmer: WinPIC800

,E <= ==JKL= C==J <= GGLDGY9<=J 099J AC @=L D9L=J
MAL?=:J=A<=J GN=J R9D @=::=F L= CMFF=F
HIG?J9EE=J=F AK HJG?J9EE=J KG>LO9J= FG<A?
%A=IJNGGJ ?=:JMAC AC @=L HIG?J9EE9 4AF-& <9L
L= <GOFDGU@REEHAKGHO OAFHA,; ;G E

Bootloader: PICDEM USB Demo Tool

'AL HIG?J9EE9 ?=:JMAC AC GE NA9 20 HD99LB=K =F @=L HJC
:GGLDGY9<=J ?=UFKL9DD==J< AK %A=JGN=J D9L=J E==


http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1406&dDocName=en010014
http://www.microchip.com/stellent/idcplg?IdcService=SS_GET_PAGE&nodeId=1406&dDocName=en010014

Ontwikkelomgeving PC
programma: Eclipse

AL AK <= GFLOACC=DGE?=NAF? <A= AC
?=:JMAC GE @=L - HJG?J9EE9 L=
Ki@JABN=F O99JE== B= ==F HD99LB=
GER=L AF ==F =KL9F< <9L D==K:99J AK
NGGJ <= EA;JG;GFLJGDD=J 1=
<GOFDG9<=F GH

@LLH OOOQO =;DAHK= GJ~?

Programmeertaal PC programma:
Java

&C K;@JAB> @=L - HJG?J9EE9 AF <= L99D '9N9
<9L =J =J? N==D NGGJ:==D<;G6G<= NGGJ L= NAF<=F AK
?=E99CL OGJ<=F ;JGKK HDY9L>GJE <J99A=F

JAFMP =F 9F<=J= :=KLMJAF?KKQKL=E=F

Afbeeldingen: Dia

AL AK :
,GC CM
<9L OAD R=??=F

3GGJ =FC=D= 9>:==D<AF?=F AF <A= HIJG>A=DO=JCKLMC E99C
HIG?J9EE9 A9 A9 AK ?J9LRAKLH= CGCIOFDECGE=FGE@HA HIJIGB=;LK



http://www.eclipse.org/
http://www.gnome.org/projects/dia/

Elektronicaschema

Inleiding

&C R9D N=JK;,@ADD=F<= GF<=J<=D=F N9F @=L K;@=E9 :=KHJ
CGE=F 99F :G< AL @GG><KLMC @==>L ==F R=C=J= E9L= NO9F
-JG?J9EE9O0=JCAF? %=L AK <99JGE 99F:=NGD=F ==JKL <AL

@GG><KGEMIOEEIO@AIMGFABH N=J<=J :GMO

Overzicht

= >SA?MMJ @QA=J:GN=F AK ==F N=JCD=AF<= 0==J?9N= N9F @=
AB?=NG=ABDIPEF <= HOKK9?=K @QA=JGF<=J :=K;@JAB> AC =D
:=D9F? AK <9L N=JK;@ADD=F<= <=D=F N9F @=L K;@=E9 <GGJ
?=CGHH=D< 300 AK <= ?=R9E=FDABC= EAF <J99< =F 3!l AK
RABF <= D=< K <GGJ EA<<=D N9F D9:=DK ?=CGHH=D< 99F <=
GFGN=JRA;@L=DABC= OAJO9J N9F DABF=F RGM OGJ<=F



Voeding

AL AK @=L NG=<AF?K=D=E=FL !=R= R=L ==F ?=DABCKH9FFA
NGDL %=D=E99D DAFCK AK <= :9LL=JAB 1 99F?=7=N=F &C
:DGCB= E99J =DC= KH9FFAF? LMKK=F GF?=N== =F NGDL
9LL=JAB AK ==F 0;@EALL <AG<= ! ?=K;@9C=D< !AL AK GE
N=JC==J< GE 99FKDMAL=F "=F 0;@EALL <AG<= AK FA=L <MM.
==F R==J D9?= KHO9FFAF?KN9D 099J<GGJ <= EAFAE9D= KHO9FF

OGJ<L ?=@GM<=F != K;@9C=DAF? =JF9 AK F9E=DABC ==F KL
=DC= KH9FFAF? @G?=J <9F NGDL ==F KL9:A=D= NGDL E99
1 2 NI9F *A;JG;@AH =F E99CL ?=:JMAC N9F ==F - LQH= #"
O;@EALL <AG<= ! =F =FC=D= ;GF<=FK9LGJ=F =F , E |

CMFF=F GHLJ=<=F <GGJ :ABNGGJ:==D< @=L K;@9C=D=F N9F -
=K;@J=N=F OGJ<L GH L= N9F?=F @=: AC =FC=D= ;GF<=FK9l
Ki@=E9 <A= >QKA=C < O R GH <= HJAFLHD99L <A;@L AF <=



Led-Matrix

AL AK <= )=< *9LJAP DD= D=< K @=::=F RG9DK ==J<=J GH?=
?=R9E=FDABC %=L RGM L= N==D 99FKDMALAF?=F CGKL=F GE
EA;JGHJG;=KKGJ 99F L= KDMAL=F 9L RGM 99FKDM ¢/
@=L N==D @9F<A?=J GE ==F L=;@FA=C ?=F99E< \EMDLAHD=P
GGC ?=<99F @=: AB EMDLAHD=PAF? E99C B= ?JG=H=F NO9F L
9L K;@9C=D=F ?=:=MJL <GGJ EA<<=D N9F + LQH= #"1K #"1K
LI9FKAKLGJK GE<9L @=L K;@9C=D=F E=L R==J @G?= >J=IM=F
RABF 9DD= C9L@G<=K N9F <= D=< K GH =DC99J 99F?=KDGL=F
NOF . FM @GG? OGJ<L <9F RMDD=F 9DD= C9L@G<=K AF <= =
OGJ<=F 99F?=KDGL=F !GGJ <= 9FG<=K N9F <= D=< K C9F FM
?=KLMMJ< 9>@9FC=DABC N9F <= ?=0=FKL= AFL=FKAL=AL=F

D997 ?=E99CL =F <= ?9L= GH . @GG? +M CMFF=F <=R= D=< |



= 9FG<=K N9F <= D=< K AF
N=JK;@ADD=F<= CGDGEE=F
RABF GH =DC99J 99F?=KDGL=F
099J<GGJ N==
99FKDMALAF?=F OGJ<=F
:=KH99J< &F <AL ?=N9D RABF
=J CGDGEE=F <A= =DC
D=< K :=N9LL=F "J RABF <MK
NGGJ <= 9FG<=K KD=;@LK
99FKDMALAF?=F
FG<A? HDMK GE <= #"1K
99F L= KDMAL=F O9L ==
<J9KLAK;@= N=JD9?AF? N9F
KD=;@LK 99FKDMALAF?=F AF@GM<L L=?=F 9DK 9DD= D=
%=L ?JGL= F9<==D N9F <=R= E9FA=J N9F 99FKLMJ=F AK <9L =«
OAD B= @=L FA=L GHE=JC=F 199J CGEL FG? :AB <9L <= 99Fk
KF=D EG=L ?=:=MJ=F GE ==F ?G=< :==D< AF ==F >A=LKOA=D
>A=LK L= CMFF=F J=9DAK=J=F !=K9DFA=LL=EAF AK @=L <GG
EG?=DABC EMDLAHD=PAF? L= ?=:JMAC=F



Microcontroller



AL AK @=L @9JL N9F <= K;@9C=DAF? != EA;JG;GFLJGDD=1J
9DD= D=< K AEE=JK 99F != 9FG<=K N9F <= D=< K RABF <AJ=;
HAFF=F N9F <= EA;JG;GFLJGDD=J 99F?=KDGL=F !AL OGJ<L A
K:;@=E9 99F?=?=N=F <GGJ <= N=JK;@ADD=F<= ;AB>=JD=LL=J;
AL AK GN=JRA;@L=DABC=J <9F @=L LJ=CC=F N9F N=D= DABF
KL99L NGGJ ==F ?JG=H D=< K =F <= D=LL=J ?==>L @=L CD=M
AL C9F / NGGJ JGG< $ NGGJ ?JG=F G> NGGJ :DOMO RABF
NGD?GJ<= 0O099JAF <= N=JK;@ADD=F<= ?2JG=H=F D=< K RABF N
E=L <= EA;JG;GFLJGDD=J AK FA=L OADD=C=MJA? E99J @==>
E=L <= >QKA=C= NGD?GJ<= 099JAF <= HAFF=F GH <= EA;JG;C
RALL=F != NGD?GJ<= AK RG ?=CGR=F <9L =J RG EAF EG?=D.
9>:==D<AF? N9F <= HJAFLHD99L J=;@LK AK <MA<=DABC L= R/
= CDGC>J=IM=FLA= N9F <= EA;JG;GFLJGDD=J OGJ<L :=H99D<
?=:JMAC AC ==F CJAKL9D 5 NI9F *@R E=L LO== CGHH=D;(
= EA;JG;GFLJGDD=J C9F ?=HJG?J9EE==J< OGJ<=F NA9 ==
99FKDMALAF?=F N9F <=R= ;GFF=;LGJ RABF N=J:GF<=F E=L <=
<= HAFF=F * )/ E9KL=J ;D=9 -$! HJIG?J9E <9L9 =F -$ NOIF
GH * )/ ==F KH9FFAF? @G?=J <9F NGDL 99F L= :A=<=F 0OGJ
HIG?J9EE==JLG=KL9F< ?=:J9;@L 3A9 <= K=JATD= HGGJL N9F
=F -$ ==F KA?F99D OGJ<=F N=JKLMMJ< <A= <= EA;JG;GFLJGI
AL HIG?J9EE=J=F NA9 <= K=JATD= HGGJL @G=>L AF >=AL=E
-&  # R=D> HIG?J9EE==J:99J AK !99JN9F E99C AC ?=:JMA
<= EA;JG;GFLJGDD=J 99F L= KDMAL=F O0O99JF9 <= EA;JG;GFLJ
HIG?J9EE==J:99J AK I= ==JKL= C==J OGJ<L <9F ==F HJG?J9E
AFK;@9C=DL O9FL <9L AK KL9F<99J< FA=L @=L ?=N9D

+9 <= ==JKL= C==J HIG?J9EE=J=F NA9 ==F K=JATD= C9:=D AK
?=JMACNJA=F<=DABC=J GE<9L =J <9F ?==F KH=;A9D= C9:=D
N=J=AKL AK E99J KD=;@LK ==F FGJE9D= 20 C9:=D GN=F<A
LAB<=FK @=L HIJG?J9EE=J=F NA9 <= 20 HGGJL ?=NG=< 0GJ<:
'9LL=JAB 99F?=KDGL=F EG=L RABF GE<9L <= K=JATD= HGGJL
= * ) HAF AK GGC 9DK AFHML AF L= KL=DD=F RG<9L <=R= M
E9?F==LK=FKGJ 04 I=R= @=: AC <MK VVC GH <= * )/ 99F?=|
HIG?J9EE=J AF ;GE:AF9LA= E=L ==F HMDD MH O==JKL9F< /



Printplaat

= HJAFLHD99L @=: AC =N=F==FK AF (
9F?=RA=F =J R==J N==D D=<B=K 99F"
OGJ<=F RABF @A=J N==D CGH=J:9F=F
@=: ?=CGR=F GE ?=:JMAC L= E9C=F N
<M::=DRAB<A?= HJAFLHDY99L 1!9L OAD
:=A<= C9FL=F N9F <= HJAFLHD99L CG
99F?=:J9;@L F<=JK RGM <= HJAFLHEL
OGJ<=F =F RGM<=F R==J N==D <J99«<:
RABF ,E<9L <= HJAFLHD99L :=@GGJD
@=: AC <=R= HJG>=KKAGF==D D9L=F
E9C=H;: ;GE ,E <= CGKL=F H=J HJAFL
<JMCC=F @=: AC =P=EHD9J=F :=KL=|

JAFCK AK @=L GFLO=JH N9F <= HJAFL
$JG=F <MA<L CGH=J 99F <= GF<=JC9F
CGH=J 99F <= :GN=FC9FL &=LK J=;@L
EA<<=F AK ==F NA=JCO9FL L= RA=F IA
EA;JGHJG;=KKGJ 9F <= DAFC=JCO9FL
D=<B=K



I=R= 9>:==D<AF? == < EG<=D D99L
<MA<=DABC=J RA=F != D=<B=K RABF
= HJAFLHD99L AK <GGJRA;@LA? 9>7-=
 GEHGF=FL=F 99F :=A<= C9FL=F RA;@
%=D=E99D GF<=J99F AK GGC <= E9?F:
L= RA=F

%A=JGF<=J =FC=D= >GLG K N9F <= HJAFLHDOY9L=F



%=L KGD<=J=F <MMJL ==F H99J MMJ H=J HJAFLHD99L *99J @






Programmawerking

Inleiding

9F?=RA=F @=L L= GEKD9;@LA? AK GE 9DD= HJG?J9EE9;G<= .
KD=;@LK <= :=D9F?JABCKL= GF<=J<=D=F :=KHJ=C=F I= GGLI
NJABO=D ?=@==D KL9F<99J<;G<= AK 099J AC KD=;@LK =FC=L
<=R=D><= J=<=F R9D AC GGC @=L 20 )G9<=J HIJG?J9EE9 FA=
<99<0=JC=DABC= ;G<= I=RBA %=L AK =;@L=J D9KLA? GE R
N9F "ON9 =F 9KK=E:D==JL99D <= ;G<= L= :=?2JABH=F !99JGE
9>:==D<AF?=F GE <= HIG?J9EE9KLIM;LMMJ <MA<=DABC L= E¢

Overzicht
Eerste keer Bootloader |
seriéel programmeren )
PIC18F4550 Microcontroller
WIRPICEOD  feerereeen, =erieel
"""""""""" - Bootloader
T Hintern, via USB‘\
Bootloader L4
\ PIC Pragramma
C bronbestanden )—w! Microchip C18 compiler Radiale afbeelding

Afbeeldingen

PIC Pragramma

USE Loader PC Programma
Java PC Programma Fadiale afbeelding

= N=JK;@ADD=F<= HIJIG?J9EE9 K =F <= AFL=J9;LA=K =JLMKK=
99F?=?=N=F 1=F ==JKL= AK =J ==F '9N9 HJG?J9EE9 <9L LO==
NO9F @=L OA=D GER=L AF ==F J9<A9D= 9>:==D<AF? <A= ?=K;



9>:==D<AF? OGJ<L ?=:GE:AF==J< E=L

@=L ?=GEHAD==J<= '&?Uulluggha]a%m?mgsgmg)éﬁDemoTool_VerSimmo 6686
<A= <= D=< K <G=L CFAHMHmImE«=F <=
E9?F==LK=FKGJ MALD==KLCIGGJI<=-20

)G9<=J ==F HIJG?J9EEY9 %gacﬁEXFﬂe @M“:nncmp
*AJG.@AH OGJ<L <=R= NA9 <=

GGLDGY9<=J <A= 9D AF <= -& 99FO=RA?

E G = L R A B F ’) — D 9 < = F A F = FICDEM FS USB Bootlaad Mode Entry
EA:JG:GFLJGDD=J %A=JNGGJ EG=L <MK taiopcmnspsiuons
<= GGLDGY9<=J 9D 99FO=RA? RABF 09L

AB >9:JA=CKAFKL=DDAF?=F FA=L @=L ?=N9D

AK I=R= EG=L <MK ==FE9DA?
?=HJG?J9EE==J< OGJ<=F O9L E=L @=L
HIG?J9EE9 4AF-& ?=:=MJL I=
GGLDGY9<=J =F @=L -& HJG?J9EE?9
0GJ<=F ?=;GEHAD==J<,5GGJ <=
*A:JG:@AH "GEHAD=J N9FMAL
JGF:=KL9F<=F != :JGF:=KL9F<=F N9F <= GGLDG9<=J RABF K
*AJG.@AH KAL= L= <GOFDG9<=F RABF &C @=: R= =FA?KRAF
HIJIG?J9EE9 AK F99J =A?=F GFLO=JH

Copyright [C) Microchip Technology Inc., 2004

= 9>:==D<AF? J=;@LK AK @=L -& !'"* 20 )G9<=J HIJG?J9EE9 !
HIG?J9EE9 <A= :AB <= :GGLDG9<=J N9F *A;JG;@AH @GGJL ".
<AL HIJG?J9EE9 RGM NGGJ ==F GHLAE9D= =JN9JAF? N9F <= ?
AF @=L '9N9 - HJG?J9EE?9



Java programma

%=L '9N9 HIG?J9EE9 AK ==F NAL99D GF<=J<==D GE @=L ?=@
HIG?J9EE9 R=L FOE=DABC ==F FGJE9D= 9>:==D<AF? :ABNGG
9>:==D<AF? =F N=JNGD?=FK AF ==F :=KL9F< 099J @=L -& H.

JAFCK AK <= %=AF=C=F KL=J L= R
9DK NGGJ:==D< ?=D9<=F @=: %=|
F99J ==F J9<A99D :==D< ?99L 9DK
= sin{d) e r OGJ<L ==F @G=C >A ?=CGR=F <(
?2=:JMAC=J !AL AK AF @=L HJG?J
99F?=?=N=F E=L ==F ?JABR= DABI
>A EG=L ?=DABC RABF E=L <= @
<= E9?F==LK=FKGJ OGJ<L ?=HD99
GHRA:@L= N9F @=L EA<<=DHMFL
r=R+*{R-L+» <= 0=? 1=R= ?JABR= DABF CMF B
RA=F 9DK ==F DABF <A= @=L >J9E
99F?==>L != E9?F==LK=FKGJ AK
@=L >J9E= :=N=KLA?< 3GGJ 9DD-=
==JKL= :==D<DABF :=H99D< !9L ?=:=MJL <GGJ AF @=L HD!
=C N9DD=F &F <= 9>:==D<AF? DAFCK RABF <= P =F
F? N9F @=L ND9C OGJ<L @A=JNGGJ AF @=L EA<<=D
< OGJ<=F FM <=R= >GJEMD=K AF?=NMD< 3GGJ :AFF=
:MAL=FKL= )"! "J RALL=F AEE=JK D=< K 99F =L

%=L EA<<=DKL= ?=<==DL= ==F ;AJ;=D E=L KLJ99D / OGJ<L O
AEE=JK <= 9K N9F <= >A=LK &F ==F LG=CGEKLA?= N=JKA= R
RABF !'= @G=C >A OGJ<L L=DC=FK E=L ==F KL9HB= N=J?JGGl
O==J MAL @=L HD99LB= ?=@99D< <GGJ <= HAP=DK GH <=K:=L
OGJ<L ==F ;GEHD==L :==D< GH?=:GMO< !AL :==D< :=KL99L M
KL9HB=K N9F HA JI9<A9D=F N=J?JGGL

'AL @=D= HJG;=K ?=:=MJL LO==E99D "=FE99D NGGJ <= DAFC
J=;@L=JCO9FL %=L AK GGC EG?=DABC GH :=A<= C9FL=F N=JK

*=JC GH <9L AF @=L =;@L <= CD=MJ=F ==F KLMC <GFC=J<=J
==F E==J J=9DAKLAK;@= O0==J?9N= AF @=L HIJIG?J9EE9 RGM <



Threshold

Open Image

Save Header

Send image

| |
| |
| COMsettings |
| |
|

Start position: 176

| Switch Frame |

Current side: Left

7G RA=L @=L HIJIG?J9EE9 =J <9F MAL E ==F NGGJ:==D< GH (
AF>GJE9LA= N9F <= :==D<DABF=F ?=:JMAduUg GE?<FRR=L GH9J=R =
==F P Q 9>:==D<AF? ,H <= HD=C N9F =DC= D=< OGJ<L ==F CI
GN=JA?=FK <MA<=DABC L= RA=F <9L AF @=L EA<<=F NO9F <= ¢
GE<9L <= KLJ99D =F <MK <= GELJ=C <99J CGJL=J AK L=JOABI
D=<B= GH?=KD9?=F RABF

%=L HIG?J9EE9 AK FG? FA=L =;@L 9> %=L :==D< C9F OGJ<=F
%=9<=J E99J FG? FA=L OGJ<=F N=JKLMMJ< NA9 20



PIC Programma

%=L -& HJG?J9EE9 :=KL99L NGGJF9E=DABC MAL DGGHK <A-
DGGHK

WWh=L 9>O0AKK=D=F N9F <= CD=MJ=F N9F 9DD= D=< K AL
= AF>GJE9LA= N9F <= CD=MJ=F KL99L GH?=KD9?=F AF C
9>:==D<AF? '= AFL=JNY9D LMKK=F <= 9;LAN=JAF?=F N9F
KF=D@=A< N9F <=R= DGGH

W%=L 9>O0AKK=D=F N9F <= N=JK;@ADD=F<= EMDLAHD=PAF
AB @=L GB<=1dE6FA 9K @=E9RABE =9ILIKR?E=FL=F N9F =
D=< K "J C9F E99J SSF K=?E=FL GH ==F LAB<KLAH 99F?:
K=?E=FL=F EG=L=F <MK L=DC=FK 9>?=0AKK=D< O0GJ<=F
O99JF==E:99J AK != KF=D@=A< N9F <=R= DGGH DA?L N9
R=??=F =J AK ?==F KG>LO9J=E9LA?= :=H=JCAF? GH <= k
'=H99D< <GGJ <= CDGC>J=IM=FLA= N9F <= EA;JG;GFLJGI

W%=L NGJE=F N9F CD=MJ=F <GGJ EA<<=D N9F -4* -MDK=

O=JCAF? 2?9 AC <9<=DABC AF != KF=D@=A< @A=JNOF AK
4% AK ==
L= @FA=C GE 5V 5y (100%) 2.5V (50%)
LAFL=F L:A.naluug 1.3V {25%)
NGJE=F ov
L=JOABD 9DD== t-e
<= DG?AK;@-= SV 100% © s0%  25%
NGDL =F Duyigap) et PwhM
=K @AC:99J ov
RABF t-

+GJE9DAL=J

RGM @=L NGGJ <= @9F< DA??=F GE @=L NGDL9?= 9> L= OAKI
NGJE=F <9L OAD R=??=F GH SSF CD=MJC9F99D AK <9F NGD
<99JLMKK=F ==F :=H99D< H=J;=FL9?= 7G RGM B= ?==D CMFF
GH NGDL L= R=LL=F G> <GFC=J?7?==D <GGJ :=A<= GH :ABNG(
=F NGDL RABF :=K;@AC:99J IGGJ ==F :DGC?GD> L= E9C=F -
N9JATJI=Fge@@tel@NGDL9?= :=H99D< OGJ<=F DK <AL KF=D ?=F
GG? <99J FACK N9F GN=F<A=F @G= N9C=J @=L NGDL9?= AF
?=EA<<=D<= NGDL97?= ?=N9JA==J< C9F OGJ<=F



ymax

Amplitude

Ymin

0 D.T T T+D.T 2T 2T+D.T 3T 3T+D.T
Time
GN=FKL99F<= >A?MMJ E99CL <AL FG? <MA<=DABC=J 1 EG=L
FA=L O99JF==EL 'GGJ ! LMKK=F =F L= N9JATJ=F C9F @=L
OGJ<=F %G= N9C=J @=L NGDL9?= AF?=KL=D< C9F OGJ<=F @
HIG?J9EE9 C9F ! GH FAN=9MK AF?=KL=D< O0GJ<=F <MK N9F

NGDL97?7?= AF?=KL=D< I=R= 099J<= AK =PH=JAE=FL==D :=H99CL
E9PAE99D AK AK <= FOIMOC=MJA?@=A< N9F ! =N=FJ=<A? E=L
RGM RABF <MK =DC= 1 @=L NGDL9?= RGM OGJ<=F AF?=KL

RABF AB ==F J=KGDMLA= N9F FAN=9MK <MK ALK O9K @
@=L GG? 199J:GN=F O=J< @=L E=JC:991J

9F?=RA=F <= -4* J=KGDMLA= ALK AK AK <= :=FG<A?<= AF:
CD=MJ=F ALK ";@L=J <= -& J=C=FL AF ==F@=<=F N9F .
NOF <= AF>GJE9LA= :=@GGJDABC N=JLJ9?=F =F ;GEHD=P=J E

==F GHKD9?E=L@G<= <A= GGC :AB ;GEHML=JK ?=:JMAC=DABC
= CD=MJ :D9MO OGJ<L <9F AF KD=;@LK ALK GH?=KD9?=F
EAF<=J ?=NG=DA? AK NGGJ :DO9MO I= AF>GJE9LA= NGGJ <= C
LAB<KLAH AK <RRRGGGBEB?AL=AIOKF=D L= <=;G<=J=F AB @=L
@=L :D9MO C9F99D N=JE=FA?NMD<A?< E=L RG<9L =J O=D C
<= ALK -4* >MF;LA=

AB @=L F=KL=F N9F <= N=JK;@ADD=F<= DGGHK @=: AC ==
R= ?=F=KL RGM<=F RALL=F %=L 9>0AKK=D=F N9F <= CD=M
EMDLAHD=PAF? E99J G> <= -4* :GN=F <= EMDLAHD=P=J EG
GF<MA<=DABC *AKK;@A=F AK <AL O9L D9KLA? NGGJ L= KL=
9DD= C9F9D=F @GG? G> D99? E9C=F F99J ?=D9F? <= CD=MJ
C9F9D=F 9>DGH=F <9F KL99L <= -4* :GN=F <= EMDLAHD=P=J
C9F99D AFKL=DD=F =F N=JNGD?=FK <= -4* C==J :AB D9F?K °
O99JF9 <= EMDLAHD=P=J @=L NGD?=F<= C9F99D CA=KL

F
J=
=L
D

,GC <AL @=: AC =PH=JAE=FL==D :=H99D< @G=0=D @=L J=KM
>MF;LA= AK @=L E==KL LAB< AFL=FKA=> 0L=JC=J FG? @=L
:=KD9? DK <= -4* :GN=F <= EMDLAHD=P=J RGM KL99F RGM
CI9F99D <= LG=KL9F< N9F @=L GM<= C9F99D FG? GH <= 9FGc<
?=MH<9L= RABF F99J <= FA=MO= KL9F< OGJ<L 9DO==J @=L F
AF?=K;@9C=D< "J NAF<L <9F ==F =FGJE= CD=MJN=JK;@MANA
OAJO9J N9F CD=MJ=F OGJ<L 0O99J?=FGE=F



I199JGE @=: AC <=

EMDLAHD=P=J :GFN-$E(EIH<¢I§|1] I.lt.r:|n::|::|li1.':|ian
4% ?2=HDOOLKL "=e@e—fi=iv —I—
RGM CD=MJE =F FEFkppaabd) ||
NAF<=F E99J Kfllzz[i@qlﬁulﬁ AF
NOF <= LAB< =
AF <= ==JKL= CZED1&gen @ =) | D0f% | |
FA=MO= C9F99D LENQ Ekdw 758
AF?=K;@9C=D< =F <=
-4* <= D=< K NGGJ @=L
==JKL EG=L MH<9L=F 1G:@ O9K <A= CD=MJE=F?AF? O0=D RA;
LG=?=NG=7??< F9 <= -4* H=JAG<=K O099JAF 9DD= D=< K 0GJ«<
GGDAF? <GOF H=JAG<= 49FF==]J <9F @=L FA=MO= C9F99D O
NGGJ:99L MAL =F OGJ<L =J <MK ?==F CD=MJ ?=E=F?< !=R= ;
?7G=< 099JF==E:99J <9F <= CD=MJE=F?AF?

o1 2|24 ]|5]|6]|7|CDjO|T1 |2

= * ) HAF 099J <= E9?F==LK=FKGJ GH AK 99F?=KDGL=F @=
=A?=FK;@9HH=F 1=F ==JKL= AK <=R= HAF 9DK AFHML AF L= |
9DK J=K=L 49FF==J <= HAF AF <=R= EG<MK D99? OGJ<L R9D
NO9F NGGJ 9> 99F :=?AFF=F

IGGJ <=R= >MF;LA=K N=JFM>LA? L= ;GE:AF=J=F C9F =F=J?A=:
49FF==J @=L HJIJG?J9EE9 KL9JL OGJ<L <=R= HAF AF?=KL=D<
EA;JG;GFLIJGDD=J R=D> HIJG?J9EE==J:99J AK +M C9F <= JGL!
'=H99D< <GGJ <= LAB<KAFL=JN9D LMKK=F <= <9D=F GH <=R-=
DO9F?R99E <J99AL G> KLADKL99L C9F <= EA;JG;GFLJGDD=J R
MALK;@9C=D=F C9F <= * )/ HAF OGJ<=F AF?=KL=D< 9DK J=K=
L= <J99A=F OGJ<L <= EA;JG;GFLJGDD=J ?=J=K=L RG<J9 <= K
J=K=LL=F OGJ<L MAL=J99J< GGC <= EA;JG;GFLJGDD=J O= /
OGJ<=F MAL?=K;@9C=D< O9FF==J @=L OA=D KLADKL99L (
K=FKGJ D9F?K <= E9?F==L CGEL

%A=JGF<=J AK ==F 9>:==D<AF? <A= <= HIG?J9EE9KLJIJM;LMMJ

J
E



Interval al groter dan
0.3 seconden?

In sl — Stel in: magneetsensor
n slaapstan = reset

¥

Dioor activeringagnestsensar

Tijd sinds vorige keer
ledjes instellen groter dan
opgeslagen interval
gedeeld door 2567

Magneetsensor
actief?

Interval groter dan
0.14 seconden?

Multiplex kanaal = 0

Sla interval op

Sla huidige tijd op

Multiplex kanaal = 67
MNeem kolom 0 uit afheelding

Reeds kolom
2557

Multiplex volgende kanaal

PV stap = 87

Neem volgende kalam Stel kathodesffets in
uit afbeelding

Py stel anodesin

Pwwh volgende stap

Cooling down
kathodes/fets uit
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W>LJ9H HIJIG>A=DO=JCKLMC
W MMJ ?=0=JCL 99F GF<=J<=D=F K=D=;LA=

dinsdag 26 juni 2007
W MMJ ?=0=JCL 99F GF<=J<=D=F K=D=;LA= =F HIJIGLGLQH:
vrijdag 31 augustus 2007

W MMJ ?=0=JCL 99F GF<=J<=D=F K=D=;LA= =F L=C=F=F N!
HIJGLGLQH= GH HJAFLHD99L

zaterdag 1 september 2007

W MMJ ?=0=JCL 99F :=KL=DDAF? GH 09E=FCGH=F F=L
zondag 2 september 2007

W =KL=DDAF? ?=HD99LKL =F :=L99D<
woensdag 12 september 2007

W =KL=DDAF? :AFF=F MMJ ?=0=JCL 99F L=C=F=F N9F K;
GF<=J<=D=F

vrijdag 14 september 2007

W MMJ ?=0=JCL 99F >GGLHJAFLK E9C=F =F K;@=E9 9>E9C
zaterdag 15 september 2007

W MMJ ?=0=JCL 99F HJAFLHD99L L=C=F=F =F < EG<=DD=
maandag 17 september 2007

W MMJ ?=0=JCL 99F HIJAFLHD99L L=C=F=F =F < EG<=DD=
dinsdag 18 september 2007

w MMJ ?=0=JCL 99F HIJAFLHD99L L=C=F=F =F < EG<=DD=



vrijdag 21 september 2007

W MMJ ?=0=JCL 99F HJAFLHD99L L=C=F=F =F < EG<=DD=
maandag 24 september 2007

W MMJ ?=0=JCL 99F RG=C=F N9F AFL=JF=LOAFC=DK =F H.
dinsdag 25 september 2007

W MMJ ?=0=JCL 99F RG=C=F N9F AFL=JF=LOAFC=DK =F H,
?=NGFQOP LE= HD

maandag 1 oktober 2007

W MMJ ?=0=JCL 99F HD99LK=F N9F :=KL=DDAF? :AB LE= H
FG? ==F :AB K9E=FCGH=F F=L J==<;GFL9;L=F = <

zaterdag 6 oktober 2007

W MMJ ?=0=JCL 99F GHKL=DD=F =F HIG?J9EE=J=F N9F :J
dinsdag 9 oktober 2007

W =KL=DDAF? LE= HD :AFF=F MAL?=H9CL =F ?=GJ<=F<
woensdag 10 oktober 2007

W MMJ ?=0=JCL 99F HIJIG?J9EE=J=F =F L=KL=F E=L :J=9<:(
GE KF=D@=A< L= :=H9D=F

donderdag 11 oktober 2007

W MMJ ?=0=JCL 99F FA=MO= >GGLHJAFLK NGGJ HJAFLHD
W MMJ ?=HJG?J9EE==J<

maandag 19 november 2007

W-JAFLHD9L=F :AFF=F MAL @AF9 MMJ :=RA? ?=0==KL E
dinsdag 20 november 2007

W MMJ ?=KGD<==J<
woensdag 21 november 2007

W MMJ ?=KGD<==J< =F ?=HJG?J9EE==J<


http://www.tme.pl/

donderdag 22 november 2007

W MMJ ?=HJG?J9EE==J<
vrijdag 23 november 2007

W MMJ ?=HJG?J9EE==J< ==JKL= C==J 0=JC=F< RGF<=1J
zondag 25 november 2007

W MMJ ?=HJG?J9EE==J< =F ?=L=KL @=L O0=JCL ,GC ?=>A
maandag 26 november 2007

W$=<=EGFKLJ==J< GH K;@GGD E=L +=<=JD9F<K= ND9? =F

?=HJG?J9EE==J<

W]K NGF<K ?=>A=LKL <GGJ @=L <GJH
vrijdag 30 november 2007

W#GLG]K ?=E99CL E=L D9F?= KDMAL=JLAB< N9F %=AF=C=F
zaterdag 29 december 2007

W&FLJG<M;LA= =F GN=J <= HIJG?J9EE==JL99D ?=K;@J=N=F
zaterdag 5 januari 2007

W3=JK;@ADD=F<= KLMCC=F L=CKL ?=K;@J=N=F MMJ
zondag 6 januari 2007

W3=JK;@ADD=F<= KLMCC=F L=CKL ?=K;@J=N=F MMJ
maandag 7 januari 2007

W3=JK;@ADD=F<= KLMCC=F L=CKL ?=K;@J=N=F MMJ
woensdag 16 januari 2007

W)99LKL= <=D=F =F :ABD97?=F LG=?=NG=7?< MMJ



Bijlagen
Bijlage A: GNU Public License versie 3

GNU GENERAL PUBLIC LICENSE

3=JKAGF '"MF=

GHQJA?@L X #J== 0G>L0O9J= #GMF<9LAGF &F; @LLH >K> GJ?
"N=JQGF= AK H=JEALL=< LG ;GHQ 9F< <AKLJA:ML= N=J:9LAE ;GHA=K G> L
9DDGO=x<

Preamble

l@= $+2 $=F=J9D -M:DA; )A;=FK= AK 9 >J== ;GHQD=>L DA;=FK= >GJ KG>L
1@= DA;=FK=K >GJ EGKL KG>L09J= 9F< GL@=J HJ9;LA;9D OGJCK 9J= <=K,
@9F?= L@= OGJCK Q ;GFLJ9KL L@= $+2 $=F=J9D -M:DA; )A;=FK= AK AF
9F< ;@9F?= 9DD N=JKAGFK G> 9 HIJIG?J9E LG E9C= KMJ= AL J=E9AFK >J=:
0G>L0O9J= #GMF<9LAGF MK=L@= $+2 $=F=J9D -M:DA; )JA;=FK= >GJ EGKL ¢
OGJC J=D=9K=< L@AK 09Q :Q ALK 9IML@GJK 6GM ;9F 9HHDQ AL LG QGMJ
4@=F O= KH=9C G> >J== KG>L0O9J= 0= 9J=J=>=JJAF? LG >»J==<GE FGL H
<=KA?F=< LG E9C= KMJ= L@9L QGM @9N= L@= >J==<GE LG <AKLJA:ML= ;(
QGM OAK@ L@9L QGM J=;=AN= KGMJ;= ;G<= GJ ;9F ?=L AL A> QGM O9FL
HA=;=K G> AL AF F=0 >J== HJG?J9EK 9F< L@9L QGM CFGO QGM ;9F <G L
1G HIJIGL=;L QGMJ JA?@LK O= F==< LG HJ=N=FL GL@=JK >JGE <=FQAF? Q
JA?@LK 1@=J=>GJ= QGM @9N= ;=JL9AF J=KHGFKA:ADALA=K A> QGM <AK
J=KHGFKA:ADALA=K LG J=KH=;L L@= >J==<GE G> GL@=JK
#GJ =P9EHD= A> QGM <AKLJA:ML= ;GHA=K G> KM;@ 9 HIJG?J9E O@=-L@ =.
J=;AHA=FLK L@= K9E= >J==<GEK L@9L QGM J=;=AN=< 6GM EMKL E9C= KN
G<= F< QGM EMKL K@QGO L@=E L@=K= L=JEK KG L@=Q CFGO L@=AJ JA"
I=N=DGH=JK L@9L MK= L@= $+2 $-) HIGL=;L QGMJ JA?@LK OAL@ LOG KL=
G>>=J QGM L@AK )A;=FK= ?ANAF? QGM D=?9D H=JEAKKAGF LG ;GHQ <
#GJ L@= <=N=DGH=JK 9F< 9OML@GJK HJIGL=;LAGF L@= $-) ;D=9JDQ =PHL
KG>L0O9J= #GJ :GL@ MK=JK 9F< 9OML@GJK K9C= L@= $-) J=IMAJ=K L@9I
L@9L L@=AJ HIG:D=EK OADD FGL := 9LLJA:ML=< =JJGF=GMKDQ LG 9ML@C
OGE= <=NA;=K 9J= <=KA?F=< LG <=FQ MK=JK 9;;=KK LG AFKL9DD GJ JMF E
IDL@GM?@ L@= E9FM>9;LMJ=J ;9F <G KG 1@AK AK >MF<9E=FL9DDQ AF;(
>J==<GE LG ;@9F?= L@= KG>L0O9J= 1@= KQKL=E9LA; H9LL=JF G> KM;@ 9
AF<ANA<MI9DK LG MK= O@A;@ AK HJ=;AK=DQ O@=J= AL AK EGKL MF9;;=H
L@= $-) LG HIG@A:AL L@= HJ9;LA;= >GJ L@GK= HIJG<M;LK &> KM;@ HJG:
KL9F< J=9<Q LG =PL=F< L@AK HIGNAKAGF LG L@GK= <GE9AFK AF >MLMJ
>J==<GE G> MK=JK
#AFO9DDQ =N=JQ HJG?J9E AK L@J=9L=F=< ;GFKL9FLDQ :Q KG>L0O9J= H9L=
<=N=DGHE=FL 9F< MK= G> KG>L0O9J= GF ?=F=J9D HMJHGK= ;GEHML=JK I
KH=;A9D <9F?=J L@9L H9L=FLK 9HHDA=< LG 9 >J== HJG?J9E ;GMD< E9C=
$-) 9KKMJ=K L@9L H9L=FLK ;9FFGL := MK=< LG J=F<=J L@= HJG?J9E FGF



l1@= HJ=;AK= L=JEK 9F< ;GF<ALAGFK >GJ ;GHQAF? <AKLJA:MLAGF 9F< EC
TERMS AND CONDITIONS

0. Definitions.

Z1@AK )A;=FK=[ J=>=JK LG N=JKAGF G>L@= $+2 $=F=J9D -M:DA; )A;=FK
Z GHQJA?@L[ 9DKG E=9FK ;GHQJA?@L DAC= D9OK L@9L 9HHDQ LG GL@ =.
Z1@= -JG?J9E[ J=>=JK LG 9FQ ;GHQJA?@L9:D= OGJC DA;=FK=< MF<=J L@
ZQGM[ Z)A;=FK==K[ 9F< ZJ=;AHA=FLK[ E9Q := AF<ANA<M9DK GJ GJ?9FAR
1G ZEG<A>Q[ 9 OGJC E=9FK LG ;GHQ >JGE GJ 9<9HL 9DD GJ H9JL G> L@=
H=JEAKKAGF GL@=J L@9F L@= E9CAF? G> 9F =P9;L ;GHQ 1@= J=KMDLAI
=9JDA=J OGJC GJ 9 OGJC Z:9K=< GF[ L@= =9JDA=J 0GJC

Z;GN=J=< OGJC[ E=9FK =AL@=J L@= MFEG<A>A=< -JG?J9E GJ 9 OGJC :9
1G ZHJGH9?9L=[ 9 OGJC E=9FK LG <G 9FQL@AF? OAL@ AL L@9L OAL@GNMN
K=;GF<9JADQ DA9:D= >GJ AF>JAF?=E=FL MF<=J 9HHDA;9:D= ;GHQJA?@L L
EG<A>QAF? 9 HIJIAN9L= ;GHQ -JGH9?9LAGF AF;DM<=K ;GHQAF? <AKLJA:M
IN9AD9:D= LG L@= HM:DA; 9F< AF KGE= ;GMFLJA=K GL@=J 9;LANALA=K ¢
1G Z;GFN=Q[ 9 OGJC E=9FK 9FQ CAF< G> HIJGH9?9LAGF L@9L =F9:D=K GL
AFL=J9;LAGF OAL@ 9 MK=J L@JGM?@ 9 ;GEHML=J F=LOGJC OAL@ FG LJ9
F AFL=J9;LAN= MK=J AFL=J>9;= <AKHD9QK Z HHIJGHJA9L= )=?9D +GLA;=K
HIGEAF=FLDQ NAKA:D= >=9LMJ= L@9L <AKHD9QK 9F 9HHJGHJA9L= ;GH
09JJ9FLQ >GJ L@= OGJC =P;=HL LG L@= =PL=FL L@9L O9JJ9FLA=K 9J= H
MF<=J L@AK )A;=FK= 9F< @GO LG NA=0 9 ;GHQ G> L@AK )A;=FK= &> L@
GHLAGFK KM;@ 9K 9 E=FM 9 HIJGEAF=FL AL=E AF L@= DAKL E==LK L@AK

1. Source Code.

1l@= ZKGMJ;= ;G<=[ >GJ 9 OGJC E=9FK L@= HJ=>=JJ=< >GJE G> L@= 0GJC
;G<=[ E=9FK 9FQ FGF KGMJ;= >GJE G> 9 O0GJC

ZOL9F<9J< &FL=J>9;=[ E=9FK 9F AFL=J>9;= L@9L =AL@=J AK 9F G>>A ;A9
:G<Q GJ AFL@= ;9K= G> AFL=J>9;=K KH=;A>A=< >GJ 9 H9JLA;MD9J HJG?
9EGF? <=N=DGH=JK OGJCAF? AF L@9L D9F?M9°?=
1@= ZOQKL=E )A:J9JA=K[ G> 9F =P=;ML9:D= OGJC AF;DM<= 9FQL@AF? GL
AF;DM<=< AF L@= FGJE9D >GJE G> H9;C9?AF? 9 *9BGJ GEHGF=FL :ML O
9F< : K=JN=K GFDQ LG =F9:D= MK= G> L@= OGJC OAL@ L@9L *9BGJ GE
>GJ O@QA;@ 9F AEHD=E=FL9LAGF AK 9N9AD9:D= LG L@= HM:DA; AF KGMJ,;
i GFL=PL E=9FK 9 E9BGJ =KK=FLA9D ;GEHGF=FL C=JF=D OAF<GO KQKL=
A> 9FQ GF O@QA;@ L@= =P=;ML9:D= OGJC JMFK GJ 9 ;GEHAD=J MK=< LG
AFL=JHJ=L=J MK=< LG JMF AL
1@=Z GJIJ=KHGF<AF? 0OGMJ;=[ >GJ 9 OGJC AF G:B=;L ;G<= >GJE E=9FK 9D
AFKL9DD 9F< >GJ 9F =P=;ML9:D= OGJC JMF L@= G:B=;L ;G<= 9F< LG EG
L@GK= 9;LANALA=K %GO=N=J AL <G=K FGL AF;DM<= L@= OGJC K 0QKL=
O9N9AD9:D= >J== HIG?J9EK O@A;@ 9J= MK=< MFEG<A>A=< AF H=J>GJEAF?
OGJC #GJ =P9EHD= GJJ=KHGF<AF? 0GMJ;= AF;DM<=K AFL=J>9;= <=>AF/
OGJC 9F< L@= KGMJ;= ;G<= >GJ K@9J=< DA:J9JA=K 9F< <QF9EA;9DDQ DA*
<=KA?F=< LG J=IMAJ= KM;@ 9K :Q AFLAE9L= <9L9 ;GEEMFA;9LAGF GJ ;GF
GL@=J H9JLK G> L@= 0GJC



1@= GJIJ=KHGF<AF? 0GMJ;= F==< FGL AF;DM<= 9FQL@AF? L@9L MK=JK ;¢
L@= GJIJ=KHGF<AF? 0OGMJ;=
1@= GJI=KHGF<AF? OGMJ;= >GJ 9 OGJC AF KGMJ;= ;G<= >GJE AK L@9L K

2. Basic Permissions.

DD JA?@LK ?J9FL=< MF<=J L@AK )A;=FK= 9J= ?J9FL=< >GJ L@= L=JE G>
HIGNA<=< L@= KL9L=< ;GF<ALAGFK 9J= E=L 1@AK )A;=FK= =PHDA;ALDQ
MFEG<A>A=< -JG?J9E 1@= GMLHML >JGE JMFFAF? 9 ;GN=J=< 0OGJC AK ;G
?AN=F ALK ;GFL=FL ;GFKLALML=K 9 ;GN=J=< O0GJC 1@AK )A;=FK= 9;CFG(
=IMAN9D=FL 9K HJGNA<=< :Q ;GHQJA?@L D9O

6GM E9Q E9C= JMF 9F< HJGH9?9L= ;GN=J=< OGJCK L@9L QGM <G FGL ;G
DA;=FK= GL@=JOAK= J=E9AFK AF >GJ;= 6GM E9Q ;GFN=Q ;GN=J=< OGJCK
L@=E E9C= EG<A>A;9LAGFK =P;DMKAN=DQ >GJ QGM GJ HIGNA<= QGM O/
L@9L QGM ;GEHDQ OAL@ L@= L=JEK G> L@AK )A;=FK= AF ;GFN=QAF? 9DCL
1@GK= L@MK E9CAF? GJ IMFFAF? L@= ;GN=J=< OGJCK >GJ QGM EMKL <G
<AJ=;LAGF 9F< ;GFLJGD GF L=JEK L@9L HIG@A:AL L@=E >JGE E9CAF? 9|
L@=AJ J=D9LAGFK@AH OAL@ QGM

GFN=QAF? MF<=J 9FQ GL@=J ;AJ;MEKL9F;=K AK H=JEALL=< KGD=DQ MF«<
FGL 9DDGO=< K=;LAGF E9C=K AL MFF=;=KK9JQ

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

+G ;GN=J=< OGJC K@9DD := <==E=< H9JL G> 9F =>>=;LAN= L=;@FGDG?A;¢
G:DA?9LAGFK MF<=J 9JLA;D= G>L@= 4&-, ;GHQJA?@L LJ=9LQ 9<GHL=«<
HIG@A:ALAF? GJ J=KLJA;LAF? ;AJ;,MEN=FLAGF G> KM;@ E=9KMJ=K

4@=F QGM ;GFN=Q 9 ;GN=J=< OGJC QGM O9AN= 9FQ D=?9D HGO=J LG >G
E=9KMJ=K LG L@= =PL=FL KM;@ ;AJ;MEN=FLAGF AK =>>=;L=< :Q =P=J;AKA
;GN=J=< OGJC 9F< QGM <AK;D9AE 9FQ AFL=FLAGF LG DAEAL GH=J9LAGF
=F>GJ;AF? 97?9AFKL L@= OGJC K MK=JK QGMJ GJ L@AJ< H9JLA=K D=?9L
E=9KMJ=K

4. Conveying Verbatim Copies.

6GM E9Q :GFN=Q N=J:9LAE :GHA=K G> L@= -JG?J9E K KGMJ:= :G<= 9K QG
QGM ;GFKHA;MGMKDQ 9F< 9HHJGHJA9L=DQ HM:DAK@ GF =9;@ ;GHQ 9F 9t}
FGLA;=K KLILAF? L@9L L@AK )A;=FK= 9F< 9FQ FGF H=JEAKKAN= L=JEK 9
C==H AFLO9;L 9DD FGLA;=K G> L@= 9:K=F:;= G> 9FQ O09JJ9FLQ 9F< ?AN= 9I
L@= -JG?J9E

6GM E9Q ;@9J?= 9FQ HJA;= GJ FG HJA;= >GJ =9;@ ;:GHQ L@9L QGM ;GFN=
HIJGL=:LAGF >GJ 9 >==

5. Conveying Modified Source Versions.
6GM E9Q ;GFN=Q 9 OGJC :9K=< GF L@= -JG?J9E GJ L@= EG<A>A;9LAGFK

G> KGMJ;= ;G6<= MF<=J L@= L=JEK G> K=;LAGF HIGNA<=< L@9L QGM 9D
W9 1@= OGJC EMKL ;9JJQ HIGEAF=FL FGLA;=K KL9LAF? L@9L QGM E



W: 1@= OGJC EMKL ;9JJQ HIGEAF=FL FGLA;=K KL9LAF? L@9L AL AK .
i GF<ALAGFK 9<<=< MF<=J K=;LAGF l1@AK J=IMAJ=E=FL EG<A>A=K
AFL9;L 9DD FGLA;=K]

W; 6GM EMKL DA;=FK= L@= =FLAJ= OGJC 9K 9 O@GD= MF<=J L@AK
HGKK=KKAGF G> 9 ;GHQ 1@AK )A;=FK= OADD L@=J=>GJ= 9HHDQ 9l
L=JEK LG L@= O@GD= G> L@= OGJC 9F< 9DD ALK H9JLK J=?9J<D=
?AN=K FG H=JEAKKAGF LG DA;=FK=L@= OGJC AF 9FQ GL@=J 09Q
QGM @9N= K=H9J9L=DQ J=;=AN=< AL

W< &> L@= OGJC @9K AFL=J9;LAN= MK=J AFL=J>9;=K =9;@ EMKL <Al
A> L@= -JG?J9E @9K AFL=J9;LAN= AFL=J>9;=K L@9L <G FGL <AKHD
F==< FGL E9C= L@=E <G KG

i GEHAD9LAGF G> 9 ;GN=J=< OGJC OAL@ GL@=J K=H9J9L= 9F< AF<=H=Fc<
=PL=FKAGFK G> L@= ;GN=J=< OGJC 9F< O@A;@ 9J= FGL ;GE:AF=< OAL@
NGDME= G> 9 KLGJ9?= GJ <AKLJA:MLAGF E=<AME AK ;9DD=< 9F Z29?7?2J=72¢
i GHQJA?@L 9J= FGL MK=< LG DAEAL L@= 9;;=KK GJ D=?9D JA?@LK G> L@
OGJCK H=JEAL &F;DMKAGF G> 9 ;GN=J=< OGJC AF 9F 9??J=?9L= <G=K FG
G> L@= 9??J=?9L=

6. Conveying Non-Source Forms.

6GM E9Q ;GFN=Q 9 ;GN=J=< OGJC AF G:B=;L ;G<= >GJE MF<=J L@= L=JEK

i GFN=Q L@= E9;@AF=J=9<9:D= GJJ=KHGF<AF? 0OGMJ;= MF<=J L@= L=JEK

Wo GFN=Q L@= G:B=;L ;G<= AF GJ =E:G<A=< AF 9 H@QKA;9D HJG<I

E=<AME 9;;GEH9FA=< :Q L@= GJJ=KHGF<AF? 0OGMJ;= >AP=< GF 9 <
MK=< >GJ KG>L0O9J= AFL=J;@9F?=

W: GFN=Q L@= G:B=;L ;G<= AF GJ =E:G<A=< AF 9 H@QKA;9D HJG<MN

E=<AME 9;;GEH9FA=< :Q 9 OJALL=F G>>=J N9DA< >GJ 9L D=9KL LC

G>>=J KH9J= H9JLK GJ ;MKLGE=J KMHHGJL >GJ L@9L HIG<M;L EG<=

;G<= =AL@=1 9 ;GHQ G> L@= GJJ=KHGF<AF? 0OGMJ;= >GJ 9DD L@

'Q L@AK )A;=FK= GF 9 <MJ9:D= H@QKA;9D E=<AME ;MKLGE9JADQ M

FG EGJ= L@9F QGMJ J=9KGF9:D= ;GKL G> H@QKA;9DDQ H=J>GJEAF"

i GHQ L@= GJJ=KHGF<AF? 0GMJ;= >JGE 9 F=LOGJC K=JN=J 9L FG ;@

W; GFN=Q AF<ANA<M9D ;GHA=K G> L@= G:B=;L ;G<= OAL@ 9 ;GHQ G

GJIJ=KHGF<AF? 0OGMJ;= 1@AK 9DL=JF9LAN= AK 9DDGO=< GFDQ G;;¢

QGM J=;=AN=< L@= G:B=;L ;G<= OAL@ KM;@ 9F G>>=J AF 9;;GJ< OA

W< GFN=Q L@= G:B=;L ;G<= :Q G>>=JAF? 9;;=KK >JGE 9 <=KA?F9L=<

G>>=J =IMAN9D=FL 9;;=KK LG L@= GJIJ=KHGF<AF? OGMJ;= AF L@= K

>MJL@=J ;@9J?= 6GM F==< FGL J=IMAJ= J=;AHA=FLK LG ;GHQ L@=

G:B=;L ;G<= &> L@= HD9;= LG ;GHQ L@= G:B=;L ;G<= AK 9 F=LOGJC

GF 9 <A>>=J=FL K=JN=J GH=J9L=< :Q QGM GJ 9 L@AJ< H9JLQ L@9l

HIJIGNA<=< QGM E9AFL9AF ;D=9J <AJ=;LAGFK F=PL LG L@= G:B=;L ;G

OGMJ;= [/=?9J<D=KK G> O@9L K=JN=J @GKLK L@= GJJ=KHGF<AF? 0

L@9L AL AK 9N9AD9:D= >GJ 9K DGF? 9K F==<=< LG K9LAK>Q L@=K=

W= GFN=Q L@= G:B=;L ;G<= MKAF? H==J LG H==J LJ9FKEAKKAGF HJ

G:B=;L ;G<= 9F< GJJ=KHGF<AF? 0OGMJ;= G> L@= O0GJC 9J= :=AF? G>

MF<=J KM:K=;LAGF <
K=H9J9:D= HGJLAGF G> L@= G:B=;L ;G<= O@GK= KGMJ;= ;G<= AK =P;DN
OQKL=E )A:J9JQ F==< FGL := AF;DM<=< AF ;GFN=QAF? L@= G:B=;L ;G<= 0



Z2K=J -JG<M;L[] AK =AL@ =1 9 Z;GFKME=J HIG<M;L[] O@A;@ E=9FK 9F(
FGJE9DDQ MK=< >GJ H=JKGF9D >9EADQ GJ @GMK=@GD< HMJHGK=K GJ
AFLG 9 <O=DDAF? &F <=L=JEAFAF? O@=L@=J 9 HIG<M;L AK 9 ;GFKME=J |
>ONGJ G> ;GN=J9?= #GJ 9 H9IJLA;MD9J HIG<M;L J=;=AN=< :Q 9 H9JLA;MD¢
:GEEGF MK= G> L@9L ;D9KK G> HIJG<M;L J=?9J<D=KK G> L@= KL9LMK G>
H9JLA;MD9J MK=J 9;LM9DDQ MK=K GJ =PH=;LK GJ AK =PH=;L=< LG MK= 1
J=?9J<D=KK G> O0@=L@=J L@= HIG<M;L @9K KM:KL9FLA9D ;GEE=J;A9D A
J=HJ=K=FL L@= GFDQ KA?FA>A;9FL EG<= G> MK= G> L@= HJG<M;L
Z&FKL9DDY9LAGF &F>GJE9LAGF[ >GJ 9 2K=J -JG<M;L E=9FK 9FQ E=L@G<K
AF>GJE9LAGF J=IMAJ=< LG AFKL9DD 9F< =P=;ML= EG<A>A=< N=JKAGFK G
EG<A>A=< N=JKAGF G> ALK GJJ=KHGF<AF? 0OGMJ;= 1@= AF>GJE9LAGF E
>MF;LAGFAF? G> L@= EG<A>A=< G:B=;L ;G<= AK AF FG ;9K= HJ=N=FL=< G
@9K :==F E9<=
&> QGM ;GFN=Q 9F G:B=;L ;G<= OGJC MF<=J L@AK K=;LAGF AF GJ OAL®@
L@= ;GFN=QAF? G;;MJK 9K H9JL G> 9 LIJ9FK9;LAGF AF O@QA;@ L@= JA?0@L
LI9FK>=JJ=< LG L@= J=;AHA=FL AF H=JH=LMALQ GJ >GJ 9 >AP=< L=JE J-=
L@= GJIJ=KHGF<AF? 0GMJ;= ;GFN=Q=< MF<=J L@AK K=;LAGF EMKL := 9;;C
ML L@AK J=IMAJ=E=FL <G=K FGL 9HHDQ A> F=AL@=J QGM FGJ 9FQ L@AJ

G:B=;L ;G<= GF L@= 2K=J -JG<M;L >GJ =P9EHD= L@= OGJC @9K :==F AF
l@= J=IMAJ=E=FL LG HIGNA<= &FKL9DD9LAGF &F>GJE9LAGF <G=K FGL Al
KMHHGJL K=JNA;= 09JJ9FLQ GJ MH<9L=K >GJ 9 OGJC L@9L @9K :==F EC
2K=J -JG<M;L AF O@A;@ AL @9K :==F EG<A>A=< GJ AFKL9DD=«< ;=KK LG

EG<A>A;9LAGF ALK=D> E9L=JA9DDQ 9F< 9<N=JK=DQ 9>>=;LK L@= GH=J9L
HIJGLG;GDK >GJ ;GEEMFA;9LAGF 9;JGKK L@= F=LOGJC

GJIJ=KHGF<AF? OGMJ;= ;GFN=Q=< 9F< &FKL9DD9LAGF &F>GJE9LAGF HJG
>GJE9L L@9L AK HM:DA;DQ <G;ME=FL=< 9F< OAL@ 9F AEHD=E=FL9LAGF
9F< EMKL J=IMAJ= FG KH=;A9D H9KKOGJ< GJ C=Q >GJ MFH9;CAF? J=9<AF

7. Additional Terms.

Z <<ALAGF9D H=JEAKKAGFK[ 9J= L=JEK L@9L KMHHD=E=FL L@= L=JEK G>
EGJ= G> ALK :GF<ALAGFK <<ALAGF9D H=JEAKKAGFK L@9L 9J= 9HHDA;9:
L@GM?@ L@=Q O=J= AF:DM<=< AF L@AK )A;=FK= LG L@= =PL=FL L@9L L
H=JEAKKAGFK 9HHDQ GFDQ LG H9JL G> L@= -JG?J9E L@9L H9JL E9Q := |
=FLAJ= -JG?J9E J=E9AFK ?GN=JF=< :Q L@AK )A;=FK= OAL@GML J=?9J< LC
4@=F QGM :GFN=Q 9 :GHQ G> 9 :GN=J=< OGJC QGM E9Q 9L QGMJ GHLAG
L@9L ;GHQ GJ >JGE 9FQ H9JL G> AL <<ALAGF9D H=JEAKKAGFK E9Q :=
'9K=K O@=F QGM EG<A>Q L@= OGJC 6GM E9Q HD9;= 9<<ALAGF9D H=JEA
'GN=J=< 0GJC >GJ O@A;@ QGM @9N= GJ ;9F ?2AN= 9HHJIGHJAO9L= :GHQJA
+GLOAL@KL9F<AF? 9FQ GL@=J HIGNAKAGF G> L@AK )A;=FK= >GJ E9L=J/
IML@GJAR=< :Q L@= :GHQJA?@L @GD<=JK G> L@9L E9L=JA9D KMHHD=E
W9 IAK;D9AEAF? O9JJ9FLQ GJ DAEALAF? DA9:ADALQ <A>>=J=FLDQ >.
JA;=FK= GJ
W: /=IMAJAF? HJ=K=JNO9LAGF G> KH=;:A>A=< J=9KGF9:D= D=?9D FGLA
AF L@= HHJGHJA9L= )=?9D +GLA;=K <AKHD9Q=< :Q OGJCK ;GFL9AF
W: -JG@A:ALAF? EAKJ=HJ=K=FL9LAGF G> L@= GJA?AF G> L@9L E9L=
KM:@ E9L=JA9D := E9JC=< AF J=9KGF9:D= O9QK 9K <A>>=J=FL >JGE
W< )AEALAF? L@= MK= >GJ HM:DA;ALQ HMJHGK=K G> F9E=K G> DA;=



W= 1=;DAFAF? LG ?J9FL JA?@LK MF<=J LJ9<=E9JC D90 >GJ MK= G> K
E9JCK GJ
W> /=IMAJAF? AF<=EFA>A;9LAGF G> DA;=FKGJK 9F< 9OML@GJK G> L@
E9L=JA9D GJ EG<A>A=< N=JKAGFK G> AL OAL@ ;GFLJ9;LM9D 9KKM
DA9:ADALQ L@9L L@=K= ;GFLJ9;LM9D 9KKMEHLAGFK <AJ=;LDQ AEH(
DD GL@=J FGF H=JEAKKAN= 9<<ALAGF9D L=JEK 9J= ;GFKA<=J=< Z>MJL@
&> L@= -JG?J9E 9K QGM J=;=AN=< AL GJ 9FQ H9JL G> AL ;GFLY9AFK 9 FG
9DGF? OAL@ 9 L=JE L@9L AK 9 >MJL@=J J=KLJA;LAGF QGM E9Q J=EGN-=
J=KLJA;LAGF :ML H=JEALK J=DA;=FKAF? GJ ;GFN=QAF? MF<=J L@AK )A;=F
?GN=JF=< :Q L@= L=JEK G> L@9L DA;=FK= <G;ME=FL HJGNA<=< L@9L L@
J=DA;=FKAF? GJ ;GFN=QAF?
&> QGM 9<< L=JEK LG 9 ;GN=J=< OGJC AF 9;;GJ< OAL@ L@AK K=;LAGF Q!
KL9L=E=FL G> L@= 9<<ALAGF9D L=JEK L@9L 9HHDQ LG L@GK= >AD=K GJ
L=JEK
<<ALAGF9D L=JEK H=JEAKKAN= GJ FGF H=JEAKKAN= E9Q := KL9L=< AF
KL9L=< 9K =P;=HLAGFK L@= 9:GN= J=IMAJ=E=FLK 9HHDQ =AL@=J 09Q

8. Termination.

6GM E9Q FGL HIJGH9?9L= GJ EG<A>Q 9 ;GN=J=< OGJC =P;=HL 9K =PHJ=KK
GL@=JOAK= LG HIJGH9?9L= GJ EG<A>Q AL AK NGA< 9F< OADD 9MLGEO9LA:
AF:DM<AF? 9FQ HO9L=FL DA;=FK=K ?J9FL=< MF<=J L@= L@AJ< H9J9?2J9H@
%GO=N=J A> QGM ;=9K= 9DD NAGDI9LAGF G> L@AK )A;=FK= L@=F QGMJ |
J=AFKL9L=< 9 HJGNAKAGF9DDQ MFD=KK 9F< MFLAD L@= ;GHQJA?@L @ (
9F< : H=JE9F=FLDQ A> L@= ;:GHQJA?@L @GD<=J >9ADK LG FGLA>Q QGNM
LG <9QK 9>L=J L@= ;=KK9LAGF

*GJ=GN=J QGMJ DA;=FK= >JGE 9 H9JLA;MDO9J ;GHQJA?@L @GD<=J AK J=A
FGLA>A=K QGM G> L@= NAGDO9LAGF :Q KGE= J=9KGF9:D= E=9FK L@AK Ak
NAGDILAGF G> L@AK )A;=FK= >GJ 9FQ OGJC >JGE L@9L ;GHQJA?@L @G
9>L=J QGMJ J=;=AHL G> L@= FGLA;=

1=JEAF9LAGF G> QGMJ JA?@LK MF<=J L@AK K=;LAGF <G=K FGL L=JEAFO9L
GJ JA?@LK >JGE QGM MF<=J L@AK )A;=FK= &> QGMJ JA?@LK @9N= :==
<G FGL IM9DA>Q LG J=;=AN= F=0 DA;=FK=K >GJ L@= K9E= E9L=JA9D MF<:

9. Acceptance Not Required for Having Copies.

6GM 9J= FGL J=IMAJ=< LG 9;;=HL L@AK )A;=FK= AF GJ<=J LG J=;=AN= GJ
HIGH9?9LAGF G> 9 ;GN=J=< OGJC G;;MJJAF? KGD=DQ 9K 9 ;GFK=IM=F;= G
i GHQ DAC=0AK= <G=K FGL J=IMAJ= 9;;=HLY9F;= %GO=N=J FGL@AF? GL@-
HIGH9?9L= GJ EG<A>Q 9FQ ;GN=J=< OGJC 1@=K= 9;LAGFK AF>JAF?= ;GH
1@=J=>GJ= :Q EG<A>QAF? GJ HIGH9?9LAF? 9 ;GN=J=< OGJC QGM AF<A;

10. Automatic Licensing of Downstream Recipients.

"9;,@ LAE= QGM ;GFN=Q 9 ;GN=J=< 0GJC L@= J=;AHA=FL 9MLGEO9LA;9DDQ
LG JMF EG<A>Q 9F< HIJGH9?9L= L@9L OGJC KM:B=;L LG L@AK )A;=FK= ¢
yGEHDA9F;= :Q L@AJ< H9JLA=K OAL@ L@AK )A;=FK=



F Z=FLALQ LJ9FKO9;LAGF[ AK 9 LJ9FK9:LAGF LJ9FK>=JJAF? ;GFLJGD G> 9l
GJ KM:<ANA<AF? 9F GJ?9FARI9LAGF GJ E=J?AF? GJ?9FARILAGFK &> HJG
=FLALQ LJ9FK9:LAGF =9;@ H9JLQ LG L@9L LIJ9FK9;LAGF O@G J=;=AN=K ¢
LG L@= OGJC L@= H9JLQ K HJ=<=;=KKGJ AF AFL=J=KL @9< GJ ;GMD< ?AN
HGKK=KKAGF G> L@= GJJ=KHGF<AF? 0GMJ;= G> L@= OGJC >JGE L@= HJ:
'9F ?=L AL OAL@ J=9KGF9:D= =>>GJLK

6GM E9Q FGL AEHGK= 9FQ >MJL@=J J=KLJA;LAGFK GF L@= =P=J;AK= G> L
#GJ =P9EHD= QGM E9Q FGL AEHGK= 9 DA;=FK= >== JGQ9DLQ GJ GL@=J
YA;=FK= 9F< QGM E9Q FGL AFALA9L= DALA?9LAGF AF:DM<AF? 9 ;JGKK ;LC
9FQ HO9L=FL ;D9AE AK AF>JAF?=< :Q E9CAF? MKAF? K=DDAF? G>>=JAF?
HGJLAGF G> AL

11. Patents.

Z;GFLJA:MLGJ] AK 9 ;GHQJA?@L @GD<=J O@G 9IML@GJAR=K MK= MF<=]
L@= -JG?J9E AK :9K=< 1@= OGJC L@MK DA;=FK=< AK ;9DD=< L@= ;GFLJA

;GFLIJA:MLGJ K Z=KK=FLA9D H9L=FL ;D9AEK[ 9J= 9DD H9L=FL ;D9AEK GO
9DJ=9<Q 9;IMAJ=< GJ @=J=9>L=J 9;IMAJ=< L@9L OGMD< := AF>JAF?=<:Q
E9CAF? MKAF? GJ K=DDAF? ALK ;GFLJA:MLGJ N=JKAGF :ML <G FGL AF;I
i GFK=IM=F;= G> >MJL@=J EG<A>A;9LAGF G> L@= ;GFLJA:MLGJ N=JKAGF
AF;DM<=K L@= JA?@L LG ?J9FL H9L=FL KM:DA;=FK=K AF 9 E9FF=J ;GFKAK
"9;@ ;GFLJA:MLGJ ?J9FLK QGM 9 FGF =P;DMKAN= OGJD<OA<= JGQ9DLQ
=KK=FLA9D H9L=FL ;D9AEK LG E9C= MK= K=DD G>>=J >GJ K9D= AEHG]
i GFL=FLK G> ALK ;GFLJA:MLGJ N=JKAGF
&F L@= >GDDGOAF? L@J== H9J9?J9H@K 9 ZH9L=FL DA;=FK=[ AK 9FQ =PH
<=FGEAF9L=< FGL LG =F>GJ;= 9 H9L=FL KM;@ 9K 9F =PHJ=KK H=JEAKKA
>GJ HO9L=FL AF>JAF?=E=FL 1G Z?J9FL[ KM;@ 9 H9L=FL DA;=FK= LG 9 H9J
i GEEALE=FL FGL LG =F>GJ;= 9 HO9L=FL 9?9AFKL L@= H9JLQ
&> QGM ;GFN=Q 9 ;GN=J=< OGJC CFGOAF?DQ J=DQAF? GF 9 H9L=FL DA;=
AK FGL 9N9AD9:D= >GJ 9FQGF= LG ;GHQ >J== G> ;@9J?= 9F< MF<=J L@=
I9N9ADY9:D= F=LOGJC K=JN=J GJ GL@=J J=9<ADQ 9;;=KKA:D= E=9FK L@=F
0OGMJ;= LG := KG 9N9AD9:D= GJ 9JJ9F?= LG <=HJAN= QGMJK=D> G> L@
o0GJC GJ 9JJ9F?= AF 9 E9FF=J ;GFKAKL=FL OAL@ L@= J=IMAJ=E=FLK
<GOFKLJ=9E J=;AHA=FLK Z(FGOAF?DQ J=DQAF?[ E=Z9FK QGM @9N= 9;LM9
QGMJ ;GFN=QAF? L@= ;GN=J=< OGJC AF 9 ;GMFLJQ GJ QGMJ J=;AHA=FL
AF>JAF?= GF= GJ EGJ= A<=FLA>A9:D= H9L=FLK AF L@9L ;GMFLJQ L@9L Q
&> HMJIKM9FL LG GJ AF ;GFF=;LAGF OAL@ 9 KAF?D= LJ9FK9;LAGF GJ 9JJ
i GFEFN=Q9F;= G> 9 ;GN=J=< OGJC 9F< ?J9FL 9 H9L=FL DA;=FK= LG KGE= G
IML@GJARAF? L@=E LG MK= HJGH9?9L= EG<A>Q GJ ;GFN=Q 9 KH=;A>A;
DA;=FK= QGM ?J9FL AK O9MLGE9LA;9DDQ =PL=F<=< LG 9DD J=;AHA=FLK G>

HO9L=FL DA;=FK= AK Z<AK;JAEAF9LGJQ[ A> AL <G=K FGL AF;DM<= OAL@A
G> GJ AK ;GF<ALAGF=< GF L@= FGF =P=J;AK= G> GF= GJ EGJ= G> L@= J.
JA;=FK= 6GM E9Q FGL ;GFN=Q 9 ;GN=J=< OGJC A> QGM 9J= 9 H9JLQ LG 9
L@= :MKAF=KK G> <AKLJA:MLAF? KG>L09J= MF<=J O@A;@ QGM E9C= H9(
QGMJ 9;LANALQ G> ;GFN=QAF? L@= OGJC 9F< MF<=J O@A;@ L@= L@AJ<
J=;=AN= L@= ;GN=J=< OGJC >JGE QGM 9 <AK;JAEAF9LGJQ H9L=FL DA;=F}
OGJC ;GFN=Q=< :Q QGM GJ ;GHA=K E9<= >JGE L@GK= ;GHA=K GJ : HJ,



HIG<M;LK GJ ;GEHADI9LAGFK L@9L ;GFL9AF L@= ;GN=J=< OGJC MFD=KK
DA;=FK= 09K ?J9FL=< HJAGJ LG *9J; @

+GL@AF? AF L@AK )A;=FK= K@9DD := ;GFKLIJM=< 9K =P;DM<AF? GJ DAEAL
AF>JAF?=E=FL L@9L E9Q GL@=JOAK= := 9N9AD9:D= LG QGM MF<=J 9HHDA

12. No Surrender of Others' Freedom.

&> ;GF<ALAGFK 9J= AEHGK=< GF QGM O@=L@=J :Q ;GMJL GJ<=J 9?2J==E
G> L@AK )A;=FK= L@=Q <G FGL =P;MK= QGM >JGE L@= ;GF<ALAGFK G> L
OGJC KG 9K LG K9LAK>Q KAEMDL9F=GMKDQ QGMJ G:DA?9LAGFK MF<=J L(
L@=F 9K 9 ;GFK=IM=F;= QGM E9Q FGL ;GFN=Q AL 9L 9DD #GJ =P9EHD= A
;GDD=;L 9 JGQ9DLQ >GJ >MJIJL@=J ;GFN=QAF? >JGE L@GK= LG O@GE QGM
KOLAK>Q :GL@ L@GK= L=JEK 9F< L@AK )A;=FK= OGMD< := LG J=>J9AF =F|

13. Use with the GNU Affero General Public License.

+GLOAL@KL9F<AF? 9FQ GL@=J HIGNAKAGF G> L@AK )A;=FK= QGM @9N=
OAL@ 9 OGJC DA;=FK=< MF<=J N=JKAGF G> L@= $+2 >>=JG $=F=J9D -M
9F< LG ;GFN=Q L@= J=KMDLAF? OGJC 1@= L=JEK G> L@AK )A;=FK= OADLCL
;GN=J=< OGJC ML L@= KH=;A9D J=IMAJ=E=FLK G> L@= $+2 >>=JG $=F=
AFL=J9;LAGF L@JGM?@ 9 F=LOGJC OADD 9HHDQ LG L@= ;GE:AF9LAGF 9K

14. Revised Versions of this License.

1@= #J== 0G>L09J= #GMF<9LAGF E9Q HM:DAK@ J=NAK=< 9F< GJ F=0 N=1J
>JGE LAE= LG LAE= OM:@ F=0 N=JKAGFK OADD := KAEAD9J AF KHAJAL L(
9<<J=KK F=0 HJG:D=EK GJ :GF:=JFK

"9:@ N=JKAGF AK ?AN=F 9 <AKLAF?MAK@AF? N=JKAGF FME:=J &> L@= -J
G> L@= $+2 $=F=J9D -M:DA; )A:=FK= ZGJ 9FQ D9L=J N=JKAGF[ 9HHDA=K L
L=JEK 9F< :GF<ALAGFK =AL@=J G> L@9L FME:=J=< N=JKAGF GJ G> 9FQ D
#GMF<9LAGF &> L@= -JG?J9E <G=K FGL KH=:A>Q 9 N=JKAGF FME:=J G> L
" @GGK= 9FQ N=JKAGF =N=J HM:DAK@=< :Q L@= #J== 0G>L09J= #GMF<9L/
&> L@= -JG?J9E KH=;A>A=K L@9L 9 HIGPQ ;9F <=:A<= O@A:@ >MLMJ= N=,
'= MK=< L@9L HIJGPQ K HM:DA; KL9L=E=FL G> 9;:=HLO9F:= G> 9 N=JKAGF |
N=JKAGF >GJ L@= -JG?J9E

)9L=J DA:=FK= N=JKAGFK E9Q ?AN= QGM 9<<ALAGF9D GJ <A>>=J=FL H=JE
AEHGK=< GF 9FQ 9ML@GJ GJ ;GHQJA?@L @GD<=J 9K 9 J=KMDL G> QGMJ

15. Disclaimer of Warranty.

1%"/" &0 +, 4 // +16 #,/ 1%" -/,$/ * 1, 1%" "51"+1 -"/*&11"! 6 --)& )"

)4 "5 "-1 4%"+ ,1%"/4&0" 01 1"! &+ 4/&1&+%$ 1 %" ,-6/&$%1 %,)!"/0 +! ,/
1%/ - /1&"0 -/,3&!" 1%" -/,$/ * Z 0 &0[ 4&1%,21 4 /] +16 ,# +6 (&+! "&1%"
"5-/"00"! ,/ &*-)&"! &+ )2!&+$ 21 +,1 )&*&1"!I'1, 1%" &*-)&"! 4 // +1&"0 ,#
*/ % +1 &)&16 +! #&1+"00 #,/ - /1& 2) [/ -2/-,0" 1%" "+1&/" /&0( 0 1, 1%’
.2 )&16 4D -"[#I+ " # 1% -/,$/ * &0 4&1% 6,2 0%,2)! 1%" -/,$/ *

-/,3" I"#" 1&3" 6,2 002*" 1%" ,01 ,# )) +" "00 /6 0"/3& &+$ /[/"- &/ ,/

A1 1&,+



16. Limitation of Liability.

&+ +, "3"+1 2+)"00 /".2&/"1 6 --)& )" ) 4,/ $/""1 1, &+ 4/&1&+$ 4&)) +6
-6/&$%1 % )"/ [ +6 ,1%"/ - /16 4%, *, 1&#&"0 +! .,/ ,+3"60 1%"

-/,$/ * 0 -"/*&11"! ,3" " )& )" 1, 6,2 #,/ 1 *$"0 &+ )21&+$ +6

$"+"/ ) 0-" &) &+ &!"+1 ),/ ,+0".2"+1& ) ! * $"0 /&0&+$ ,21 ,# 1%" 20"

) &+ &)&16 1, 20" 1%" -/,$/ * &+ )21&+$ 21 +,1 )&*&1"! 1, ),00 ,# ! 1 ,/

11 "&+$ /"+!"/"1 &+ 2/ 1" ,/ ),00"0 0201 &+"! 6 6,2 ,/ 1%&/! - /1&"0 ,/
# &)2/1" # 1%" -/, $/ * 1, ,-"/ 1" 4&1% +6 ,1%"/ -/,$/ *0 "3"+ &# 02 %

% )",/ ,1%"/ - /16 % 0 ""+ 13&0"! ,# 1%" -,00& &)&16 ,# 02 % ! * $"0

17. Interpretation of Sections 15 and 16.

&> L@= <AK;D9AE=J G> O09JJ9FLQ 9F< DAEAL9LAGF G> DA9:ADALQ HJGNA
9;;GJ<AF? LG L@=AJ L=JEK J=NA=0OAF? ;GMJLK K@9DD 9HHDQ DG;9D D9C
O9AN=J G> 9DD ;ANAD DA9:ADALQ AF ;GFF=;LAGF OAL@ L@= -JG?J9E MF
9;;GEH9FA=K 9 ;GHQ G> L@= -JG?J9E AF J=LMJF >GJ 9 >==

"+ # 1"/*0 +! ,+1&1&,+0



Bijlage B: Gehele schema
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