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Experiment
(CCD camera,
 experiment boxes,
 star camera, pyro, ...)

Heaters
(mirror system,
 battery, experiment,
 star camera, ...)

Telecommand

Telemetrics/

On-board data handling

 GPS, ...)

Battery

(11 Cells)
generator

strings

ca. 20 heat pads

 camera,
(battery,

 antennas, ...)

(bus controller,
 transmitter, receiver,

Charge control
(attitude controller,
 momentum wheel,
 gyro, sun sensor, ...)

11 Solar

Consumer

PTC

Current
control

Temperature
control

 . .

Power supply

Discharge/
charge control

Status reports

Commands
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4 57698$:�; <>=?5�@BA�CED�F�GIH�=B6�JLKNM�OQPSR%T�A(RUJLVERUTXWYD$F�Z
[ KUD$@]\E^EA�R%F�T9_U`^EFaRUJLV [ RUbUR%V�AcFedgfhR%Tjik^El$T�Z
AcRU^ERUFc^EVEl�T�T�mnTcA�RU@o^EVnA�R%FqprRUF�sYRUV [ ^tVEl [ R%T
u R%F�MnbURU^El�RUT+p�p�PYZ�v.P�=#wxV�O y%zX{}|g~�~h|g�
���n���n�9� |c�U�����$�c�U���2�t��� ���e� ~ � �$���������L�E|��$���n�
� ��� ��� � � ���%��� ���U���t� � �$�����E������ � �E� � � � � � �
����� � |��U��������� � �t� � �E�c�� ��e�t���U�¢¡ � � � �$�
£�HnRU\�=�¤�8�8$:$¥

4 WY^EA�8$:¦; W7=§W!^tA�C�G+¨#=ª©«D�^E¬$d­FNd­T�G¯®°=§<�RUfLRUT�M$dtG
± =!HnCtJ²O³6�R�d [ fLDnKeM´5�V°dgfLm�TcJLT�_�D�F&d#µ°dg^EfLAxZ
P>D�fhR%Fed­VnA¯HnmnT�AcRU@ wxV¶¨·JhKNC°dgRUfX®�D$CEVETcD$V
£�¸ [ =¹¥UO 5�fLl$RUºtFed­JLK}¨·RUA�CED [ D�fLD$l$m³dgV [ HnDg_�AxZ
s2d­FcR�P>RUKNCEVED�fLD$l$mn=�<>FcDnKURUR [ JLVEl�T+D­_»AcCER
57¨I5«H¼P�½ 8�:EG�HnJ [ VtRUm�G¾5�^ETcA�FNd­fLJ�dEG}6�RUK%RU@BZ
ºkRUF�¤�8$8�:EG7Hn\EF�JLVEl�RUF�¿ÁÀ«Â2Ha¤�ÃgÄ�8ª£�¤�8�8$:�¥UG
Å�Æ Z�:$Çt=

4 WY^EA�8$8¦; W7=�WY^EAcC�G�®k=!<�RUfLRUTcM$d�d­V [ ± =!HnCtJ²O�ÂYD$@ÈZ
ºtJhVtJhVtlÉ¨·RUA�CED [ T·_�D$F³AcCER�¿�JL¬�RUfLD�KNMX5�V°d­fÊZ
mnTcJhTËD­_&dXµ°dg^EfLAxZxP>D$fLRUFedgVnAqHnmnT�AcRU@�= wxVÌ5?=
¨Í= ± d­RUºkRUF�R%F}£�¸ [ =¹¥UO>5�fLl�RUºEFedgJLK�¨IRUA�CtD [ D$fÊZ
D�l$m(d­V [ HnDg_�AxsÎdgF�R³P>RUKNCEVtD$fLD$l�m�=><>F�DnKUR%R [ Z
JLVEl�T!Dg_SAcCER«:gA�C&wxVnAcRUF�V°dgA�JLD$Vkd­f�ÂYD$V¼_�RUF�R%VEKUR$G
57¨I5«H¼PÏ8�ÐEG�5�@Id­bUD�VEJ�dEG�WYFedgbUJLf²G�®�dgVn^°d­Fcm
¤�8$8�8E=°H¼\EF�JLVEl�RUF«¿ÁÀ«Â2H#¤�Ç­Ä�ÐtGE\E\�=S¤�Ñ­ÄgZ¢¤�Ã$8EG
¤�8$8�ÐE=

4¹µ>67vÌ8gÄ­;ÒµtD$Fc@qdgf¼H¼m�TcA�RU@]T2£�¸>^EFcD$\kR�¥UGE¿ÁA [ O�µkd­JLfL^EFcRUTxZ
6�JL¬$R%F�l$R%VEKURNZ�v2RNÓkVERU@&R%V�A§µS67v�¤$= ÄkGIÔ�T�R%F
¨Ëd­Vn^°d­f�dgV [ P>^EA�D�F�J�d­fx=k£�¤�8�8­Än¥

4 ± <�8$Ð¦; 5?= ± dgÕ�AcC°d­^tT�RUVÖd­V [ ®°=³<�RUfLRUTcM$dEOoµED�FxZ
@Id­f76�R%¬$RUfLD$\t@&RUVnA&d­V [ p�R%F�JÊÓ°K�dgA�JLD$VXDg_×d
6�JLT�AcF�JLºE^EAcR [ v�dgJLfhs2d�mqÂYD�VnA�F�D�f!HnmnT�AcRU@�=kwxV
<.F�DnKURUR [ JhVtl$TID­_7A�CER#¤UTcA&µ>¨³¸�v�dgJLf u D$F�M�Z
TcCED$\�G&Ô�A�F�R%KeCnA�G&P2CERªÀ�RUAcCERUF�f�dgV [ T�G]®$^tVER
ÐgA�CnZ�8­AcC#¤�8$8�ÐE=

4 ± <�8�Ç�; Ô?= ± dg@&RUF#d­V [ ®k=�<�R%fhR%T�M$dEOaP2CtRÉÂYw�67H
57Ã$Ã Æ$Ø ÃgÄ Æ Â2dgºEJLV×ÂYD�@&@?^EVEJLK�d­AcJLD$V«H¼m�TcA�RU@
Ù 5ji´5�\E\EfLJLK�dgA�JLD$V�=�¸>ÕnA�RUV [ R [ ¬�RUF�TcJhD�V�Dg_
dgV¯d­F�AcJLKUfLRXJLVÚ®k=}<>=7WYD­s!R%Vjd­V [ ¨#=?ÛB=
± JLVEKNCERUmj£�¸ [ T�= ¥%OÖÜc5�\E\EfLJLK�dgA�JLD$VETËD­_�µED�FxZ
@Id­fI¨IRUA�CtD [ T�Ý°G#<>FcRUVnA�JLKUR ± d­fLf³wxVnAcRUF�V°d¦Z
AcJLD$V°dgf�HnRUFcJLRUT�JLV}ÂYD$@]\E^EAcRUF�HnKUJLRUVEK%R�£�¤�8�8$Ç�¥U=

4 ± RUV³Ð$Ð�; ¨Í= Â7= ± R%VEVERUTcT�m�O¶5�fLl$RUºEFNd­JLK9P2CERUD�F�m+Dg_
<.F�DnKURUTcT�RUT�=�¨IwxP9<>F�RUTcTB£�¤�8�Ð$Ð�¥U=

4 ± D�d?Ð$Ç�; Â7= 5?= v¾= ± Dnd­FcR$O&ÂYD$@]@}^tVEJLK�d­AcJhVtl&HnRUÞn^ERUVnZ
AcJ�d­fX<>F�DnKUR%T�T�R%T�=X<>FcRUVnA�JLKUR ± dgfLf�wxVnAcRUF�V°d¦Z
AcJLD$V°dgf�£�¤�8�Ð$Ç�¥U=

4¹<�RUf>8 Å d¦; ®k=³<�RUfLRUT�M$dtOàß�|�� � �g~·�����h�t|��g¡Ú���E�+�h�t�
á ��â��%~h|Nã � ���E�ä|�� á ��ãE���E���$å%~h� �°æ ¡U��� � ¡U=

W!RUFcJLKeCnA 8 Å ¤�ÑEG ÂYCtF�JLT�AcJçdgVnZx5�fLºEF�R%KeCnAcTxZ
Ô�VEJL¬$R%F�T�JLA�`d­A7©7JhR%f²G�wxVETcA�JLA�^EA�_U`^tF«wxV¼_�D$Fc@qd­AcJLM
^EV [ <>FedgMnA�JLT�KNCER}¨Ëd­A�CtRU@qdgA�JLMq£c¤�8�8 Å ¥

4 <�RUf>8 Å ºn; ®°=�<�RUfLRUTcM$dEO7P>RUT�A¾5�^EAcD$@qdgA�JLD$V]_�D�F«HEd¦_�RUAxm�Z
ÂYF�JLA�JLK�dgf�HnmnT�AcRU@&T�O�wxV [ ^ETcA�F�J�dgf�5�\E\EfLJLK�d�Z
A�JLD$V(d­V [ µE^EAc^EF�RI6�RU¬$RUfLD�\E@&RUVnAcT�=�wxV�Oq¨Í= Z
Â7=¦Û¾d­^ [ R%f²Gg®°= u DnD [ KUDnKeM]£�R [ T�=¹¥UO>ßS�I�Bè é$ê$�
ë �E� � ¡U��� � �g~S ����E��ì��7�$�E�Ií��$â��$� � �%¡ � ��ß�|��N�
� �g~î�����L�E|��­¡U=�H¼\EF�JLVEl�RUFï¿�À7Â2H ¤ Æ Çt¤
£�¤�8�8 Å ¥UGn\E\�=EÃ�8 Ù Ç$8E=

4 <ri�8�8�; ®°=$<�RUfLRUTcM$d�d­V [ Â7=$i�dgCEfLA�RUV�O�P>RUT�Ar5�^EAcD$@qd¦Z
A�JLD$V�_�D�F�5�¬nJLD$VtJhK�HnmnTcA�RU@]TSd­V [ H¼\°d­KURYP>RUKNCnZ
VED$fLD$l�m�£�¸>ÕnA�RUV [ R [ 5�ºETcA�FNd­KUAN¥U=�P>D�dg\E\kR�d­F
JhV»H¼D­_�Axs2d­FcRUA�RUKNCEVtJhM�ZxP>F�RUV [ T�G&<>FcDnKURUR [ JLVEl�T
D­_�A�CER³Û7w u D$FcMnJhVtlðÛ7FcD$^E\´P>RUT�A�G25�V°dgfLm$Z
T�JLT�d­V [ p�RUFcJñÓkK�d­AcJhD�VID­_.H¼D­_�Axs2d­FcR$GE¨I^EVEJLKNC�G
µERUºtF�^°dgF�m&Ä�A�C]ZÎÇgA�C#¤�8�8$8E=

4 v D$T28$Ð¦; 5}= u =°v D$TcKUDnR$O�P2CtR}P2CER%D$F�m�d­V [ <.Fed­K%A�JLKUR
D­_·ÂYD�VEKU^EFcF�RUVtKUm�=?<>F�R%V�AcJLKUR ± dgfLfBwxV�AcRUF�Vkd�Z
A�JLD$V°dgf�£�¤�8$8$Ð�¥U=

4 P�HtHq8�Ð�; ¿�=kP2s!R%fhR�G ± =�HnKNCEfLJLVEl$fLDgò.G ± =�HnbUKUb%RUF�ºEJLKNM$dEO
<�R%Fx_�D�F�@qdgºEJLfLJhAxmË5�V°dgfhmnTcJhTBDg_0dgV�5�¬nJhD�VEJLKUTxZ
wxV�AcRUFx_xd­KUR$ó�<>FcDnK$=Ew�¸�¸r¸�ÂYD�Vn_e=nD�V·H¼m�TcA�RU@]T�G
¨³d­V(d­V [ ÂYmnºkRUF�VER%A�JLKUT�ó�HEd­V(6�JLRUl�D°G�À}= ®°=LG
\E\�=EÄn8$8¦Z�Ç Æ Ä°Gt£�ô�KUA�=>¤�8$8$Ð�¥

4 H¼KeC³8�Ð�; ± =ÖHnKNCEfLJLVEl$fLDgò.O ¨·D [ RUfLfhJLVEl ¨IRUTcTedgl$R
W!^nò�RUFcTBs2JhAcC�WYJLV°d­Fcmð6�RUK%JhTcJLD$V�6�J�d­l$FNd­@]T�ó
wxV�O2<>F�DnK$=�Ã­F [ v2RUf�¨IJ�Â2H�½¹8$:EG ± dg@&@qd�@BR%A�G
PS^tVERUT�J�dtó�v2R�dg\E\kR�d­FcR [ JLV�O+Ô�TcJLVEl¯v2RUf�d�Z
A�JLD$VET�JLV·ÂYD�@&\E^tA�RUF7HnKUJLRUVEKUR�G�5}=t®�d­D�^°dEG�<>=
©«R%@&\n_eGkÛB=�HnKNCE@&J [ A�£�R [ T�= ¥%G�P>RUKNCEVEJLK�dgfSFcRNZ
\°D�F�Aq8�Ð Ø�Æ ÃEGYÔ�VEJL¬õ= [ =�WY^EV [ RUT�sYRUCEF�G�¨I^nZ
VEJLKeC#£c¤�8$8�Ð$¥

4 H¼KeC³8�8�; ¨IJLKeCkd­RUf!H¼KeCtF�`D$VtRUV�OB¨IRUAcCED [ D$fLD$l�mI_�D�F«AcCER
6�R%¬$RUfLD$\t@&RUVnAXDg_É¨IJLKUFcD$\EFcD�K%RUT�TcD$F»W2d­TcR [
HEd�_�R%Axm¶ÂYF�JLA�JLK�dgfÌHnmnT�AcRU@&T�=�6�JLT�TcRUF�ANd­A�JLD�V�G
Ô�VEJL¬$R%F�T�JLA�`d­ABWYF�RU@]RUV�G�WYw�HEH(¨ID�VED$l�Fed­\tCET�G
HnC°d­M�RUF2p�RUFcf�d­l°G�¤�8$8�8

4 Ht¨ ± 8$Ð¦; ± =7HnKNCEfLJhVtl$fLD­ò�G«ô?=�¨·RUm$RUF�G?P2C�= ± `^tfhTcJLVEl°O
©«D�F�FcRUMnA�CERUJLAcTed­Vkd­fLmnT�R�R%JhVtl$RUºkRUA�AcRUA�R%F�HnmnTxZ
A�RU@]R$ó»£�A�CEJLT§JhTªA�CER�l$RUFc@qd­V+¬�RUF�TcJLD$V�Dg_
A�CEJLT>\°d­\kRUFN¥U=­v2RU\kD$FcA�G­Ô�VEJL¬�=�WYF�R%@&RUV�Gt£�®$^tVEJ
¤�8$8�Ð$¥%ó
C�AcA�\�O Ø�Ø s2s2s�= A�bUJx= [ R Ø¼ö CET Ø <>^EºEfLJLM$d­AcJLD$VERUV Ø

4 H¼VER�Ð$Ð�; ± =¹¨#= HnVERUR [ O HnD­_�Axs2d­FcRNZxPSR%T�A�R%V�=
wxVn_�D$Fc@qdgA�JLM�Z�Hn\kRUMnA�Fc^E@+¤$¤�O Ã Æ Ã¦Z�Ãt¤$¤7£�¤�8$Ð$Ð�¥U=

4 Ô�©�<�8�Ð�;ÖÛB=�Ô�F�º°dgV�G ± = Z²®k=>©«D�fLJhVtD­s2JhAcb$G�®°=�<�RUfLRUT�M$dtO
5ÚHn^EFc¬nJh¬$dgºEfLR�5�¬nJLD$VtJhK%T«HnmnT�AcRU@Q_�D�F«Hn\°dgKUR
5�\E\EfLJLK�dgA�JLD$VET�=S<.F�DnK$=!µ�P�Â2H�Z�Ñ$ÐtG�Ñ$ÐgA�C�5�VnZ
V�^kd­fEHnmn@&\kD$TcJh^t@ÌD�V×µkd­^EfLA�Z²P>D$fLRUFNd­VnA�ÂYD$@ÈZ
\E^EA�JLVElkG�¨I^EVEJLKNC�Gr®$^EVERIÑ$Ã¦Z�Ñ�ÇEG2¤�8�8$ÐtGSÃ�:$Ñ�Z
Ã$ÐE¤�=
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