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ºz}lzQz²º{Uz� Y{Qz°ºzWz}©� ºzmkU��� � 1980ez� ºz}}�8�� ºz}Qz}¥� Wz�Qzez�� � `�{ezR|cz}� !�Qzfpz� Qz�Qz°B{�WzUzw±��
Qz�Q{°�Èzºz��ºzmkUz�»»U�z�Y{Qz°3znzWz}©�$�g�|1WzUzw±�Yz°j{¥Zjzg{4U���

�
`{l{¯.{Èz� Yz°cz�{O.��� e{.�Gy� ).��.z� j{U�zWz�� e{.�H Wz}©�%L{ºzN{º{lzWzº{4� !Szº{�»U�z²�jz.z�

j{U�zW�3{4� qYzPcz}� ez~YzUzw±� anzjzg{3z}ºz�Uz}�� %Yz3z°lz3znzWz}©� %L{d}jzv}� %L{ºzN{º{lzWzº{4�
anzjz}ºz� .zL�3�� 3zºz}Wzlzfj�~|O�� %Yz3z°lzºzWz}©� XV��z � .zp�cz}w±� #fjzv}� %L{ºzOº{lzWz� alznz�
Yz°ºz}}1º{Uz� Y{Qz°ºzWz}©� ºzmjz}Qz¥U��� � %L{ºzOº{lzWz3znz� XN{�cz}.zº{Uz� !�Èz3zn��Uze�� !ºz�3znz�
Xcz}�Qz°O� ºz}Qz}¥� ºz�{3z�UzÈz�Wz�� %L{ºzOº{lzWz3znz� !U�z¯cz}Wz�� »W{¯jz�� Xºz�{�O� ºz}Qz}¥� Yzf|p��
Rez}ºzWz�QzYz�ezUzw±ez}ºz�».z°��j{e{`�{d}�j�ª|jy�j��Hey�Vikram Sarabhai Space Centre,�»�(jy�(jy�
k	Wzw±�WzL�cz}}Qz¥U���

�
e{.�I X�Uz� `{l{¯.{Èz.��� 9»}®Uz� %Yz3z°lzUz� º�}|g�� .�|�U{°b�3{»}� av� �Centripetal Force	�

ºz}Qz}¥� .�|�U{°Yz3{»}� av�Centrifugal Force	3znz}� %�G{3z}Qz¥º��� $� (ezLz}� av3znz}� jzºz}W{4cz}~�
ºz}Qz}¥�»ez}Uz¨V.z}�3znzw±cz}~�#ez}ºz�Uzf�Uz����%Yz3z°lz.���k¦ezQ��%�G{3z}Qz¥U��� e{.�I X�Uz�YzL�Uz� Wz~.z}�
avV�Uz��%Yz3z°lzºz�� QzWz©� .zp�cz}w±�8zwjz}Qz¥U���%Yz3z°lz3znz�!U�z¯cz}Wz��»W{¯jz��Xºz�{�O�ºz}Qz}¥�Yzf|p��
`��3znz~fWzw±ez}ºz�#j�~°|�%Yz3z°lz�.�|�Uz°��Isro Satellite Centre, ISAC,�*j{¯.y	Uzw±�WzL�cz}}Qz¥U���

�
%Yz3z°lzUz�%Yzcz}}.z¥Q�3�� !Wz}3z}Oº{4�%Yz.zezO3znzWz}©� B�~|Mjzg{3z}Qz¥U���$�%Yz.zezO3znzWz}©�

Y{ºzR�l�~e��!Szº{�%Yzcz}}.z¥�%Yz.zezO�(�Uz}�.ze�cz}g{3z}ºz�Uz}��jz�Yz.z��%Yz3z°lz�Communication 
Satellite	3znzw±� "�G�W{3znz}� l{3z~� G{°WyµY{�Lzey3znz}� %Yzcz}}.z¥� l�~e�3znz}�� Uz~ez� jz�º�|V�
%Yz3z°lz�Remote Sensing Satellite	3znzw±� `�z~»}cz}� :{cz�{9Qz°ºzWz}©� j�e�� mMcz}}ºz� .{¯º�}e{3znz}�
%Yzcz}}.z¥� l�~e��� Y{°c�~|4.z� %Yz3z°lz�Experimental Satellite	3znzw±� Yz°c�~|3z.��� jz�a�U�zYzH �
%Yz.zezO3znzWz}©�%Yzcz}}.z¥�l�~e�cz�{4�anzjzg{3z}ºz�Uz}��

�
��� 3zO.z� cz}�Qz°�� 3zO.z� cz}�Qz°� !Szº{� 3zO.z� +�Uz}� #g�.{¿X.y� %Yz.zezO�� .�~H �

ºz�{mR�input	3znzWz}©� jz�jz�fk� %Q{ªUzW{� ºz�{mR�output	3znzWz}©� X|Lz}Qz¥U��� 3zO.z� jz�jz�fjz}ºz�
ºz�{mR3znzW{©U�zfk� �!�/|cz}�!Szº{�!Wz}ez~Yz	� 3zO.z3znzWz}©�!�/|cz}� 3zO.z� �digital computer	� ºz}Qz}¥�
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!Wz}ez~Yz� 3zO.z�analog computer	3zn��Uz}� »�3zMjzg{3z}Qz¥U��� $� g�|1WzUzw±� 3zO.z� (�a� l�jzezWz}©�
!�/|cz}�3zO.z�(�Uz}�Yzf3zPjz`�|.z}���

�
3zO.zºz�� ºz�{mR3znzWz}©� !R� º�|3zº{4� jz�jz�fjzav±Uz}��#Uzf�U{4�#UzWz}©� /±�z � jzºz}j�¯3znz� ºz}Qz}¥�

Qz.z�3znz�Yzfl{ez.���%Yzc�~|4jzg{3z}ºz�Uz}���
�
����cz}�Q{°�Èz��3zO.zUz�(g{±�%Yz.zezO3znzWz}©�cz}�Q{°�Èz��Hardware	�(�Uz}�.ze�cz}g{3z}ºz�Uz}��

%U{lzezN�3�� jz�j{�ez.z� �Processing Unit	�� ºz�{mR3znzWz}©� +Uz4jz}ºz� ºz}Qz}¥�%Q{ªVjz}ºz�%Yz.zezO3znz}�
�Input and Output devices	�� ºz}}Uz°.z� �Printer	��»»U�z�%Yz.zezO3znzWz}©� B�~|Mjzv}�anzjz}ºz� jz�Yz.z��
Qz�R3znz}��Connecting Wires or Connecting Cables	�#º�v±ºz��3zO.zUz�cz}�Q{°�Èz3znz}���

�
����Qz�Q{°�Èz��Qz�Q{°�Èz��Software	�3zO.zUz�D|º{nz��3zO.z�Y{wjz}ºz�"B��3znz�+�Uz}�jzºz}~lz��

3zO.zUz�.{cz}�.{f�ºz¯ºzj�¦��Operating System	cz}~�+�Uz}�Qz�Q{°�Èzº�|��.{cz}�.{f�ºz¯ºzj�¦cz}}�3zO.zUz�
jzºz�� .{cz}�3znzWz}©� Xcz}�R°jz}Qz¥U�� ºz}Qz}¥� jz�5zIjz}Qz¥U��� 3zO.zUz� %Yzc�~|3z� YzL�cz}v}� anz.�U{ezWz}�
Qz�Q{°�ÈzºzWz}©� kUz¨YzMjz`�|.{3z}Qz¥U��� $� .{cz}�.��� Y��°|3{°»}�3y� (�Uz}� l�jzez}�� � Qz�Q{°�ÈzºzWz}©�
kUz¨YzMjzv}�anzjz}ºz�`�{��3zo3��Qz�Q{°�Èz�`�{���Programming Language	3zn��Uz}�l�jzez}��

�
Qz�Q{°�Èz� `�{��3znz}� .z°ºz}º{4� `�n�Uz}� a�Vº��� Qz�Q{°�Èz� `�{��3znz}� lz}H} ºzºz}}Wz©�� 3zO.z3znzw±�

cz}�Qz°� `�{���Machine Language	cz}Wz}©� anzjzg{3z}R¥Qz}¥�� #UzWz}©� º�~UzvW�� Z|o3�cz}� Qz�Q{°�Èz� `�{���
�First Generation Programming Language	� (�Uz}� .ze�cz}}ºz� º{M.�� #U��� cz}�Qz°� `�{��d}�Uz�
ºz�{Y{�H}3�~�Lz}�!j��b±cz}�Szlz�Xºz}©�jz¥ez�Qz�Q{°�Èz�`�{���Low-level Programming Language	cz}}�
lz}I .�~�MQz}��Y��°3{°»}�3y�.{cz}�ºzWz}©�#Wz~©�jz}v`�z3�~ojzv}�%8z��jz¥ez�Qz�Q{°�Èz�`�{���High-level 
Programming Language	3znz}�lz}I .�~�Lzºz���

�
��� `�{ezR|cz}� !�Qzfpz� Qz�Qz°B{�WzUzw±� Qz�Q{°�ÈzUz� anz.��� 1980ez� ºze�3��� Qz�Q{°�Èzºz�� .�|ºzv�

ºz¯ºzj�¦3znz��subsystem	�»W{¯jz��!ºz�3znz�Yzf|p��ºz}Qz}¥�".{Èz.{cz}3znz�Xºz�lzN�3zo3��ºz�{Qz°�»}|jzg{4Qz}¥��
(g�.{¿X.yµ� %Yz.zezO3znz}� ºz�{Qz°� `{l{¯.{Èz� W�.�� ��%Yz3z°lz	3zn�~LzW�� l{ez}R¥Uz§ºz��� `{l{¯.{Èz� W�.��
��%Yz3z°lz	3zn�~LzW��l{ezU��.�|ºzv�W�vUzº�}|g��anzk.�~nz}·R¥Uz§�Qz�Q{°�Èz.���Xcz�{�Wz�Qz�Q{°�Èz��ground 
software	�(�Uz}�l�jzez}���
�

%L{ºzN{º{lzWz� cz�{Xjz}º{3z�� !UzWz}©� Xcz}�R°k� XU��|Éjz`�|.{3z}Qz¥U��� #Uz.{�4� Xcz}�Qz°O�
ºz}Qz}¥�XU��|ÈzWz�ºz¯ºzj�¦cz}Wz}©��Control and Guidance System	�anzjzg{3z}ºz�Uz}���"Uze��%Yz3z°lz3znzw±�
Xcz}�Qz°O�ºz¯ºzj�¦cz}Wz©�� |��Control System	�anzjzg{3z}ºz�Uz}���

�
%L{ºzN{º{lzWz�ºz}Qz}¥�%Yz3z°lz3znzw±�jz�º�|Uz.z�Sensors	3znzWz}©�anzk�Yz°ºz�R¥�U�~|�z�Attitude 

Errors	3znzWz}©� !n�cz}g{3z}ºz�Uz}�� Yz°ºz�R¥� U�~|�z3znzWz}©� !ºzv�bk� Xcz}�Qz°O� ºz¯ºzj�¦cz}}� `�{°ºz}.zUz�
Yz°ºz�{OºzWz}©��Torque Command	�3�~Qz}¥YzMk�".z} c�}|Hey�Actuator	3zo3��+Uz4jz}Qz¥U���".z} c�}|Hey�
`�{°ºz}.zUz� Yz°ºz�{O.z�Wz}j{ezº{4� `�{°ºz}.zºzWz}©� �%L{ºzN{º{lzWz� ��%Yz3z°lz	Uz� º�}|g�� Yz°c�~|4jz}Qz¥U���
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#Uzf�Uz�Yz°ºz�R¥�U�~|�z3znz}�RUz§vªLz}Qz¥º���Wz~QzWz�Yz°ºz�R¥�U�~|�z3znzWz}©�jz�º�|V3znz}�!n�cz}}Qz¥º���m|3��
$�8zH}ºzI.�3znz}�jz�ºz�Qz¥�Closed loop	Uzw±ez}Qz¥º���$�8zH}ºzI.�3znzWz}©�9Qz°�1�ezw±�Q�~|fjzg{4U���

�
 
 
 
 
 
                                                 Yz°ºz�R¥���������������������������������`�{°ºz}.zUz�
                                                 U�~|�z3znz}�������������������������������Yz°ºz�{O�
 
 
 
                                                                                                                             `�{°ºz}.z�

�����������������������������������������������������������������������
�
�

9Qz°�1��Xcz}�Qz°O�ºz¯ºzj�¦cz}�.{cz�{�8zezN��
�
%L{ºzOº{lzWz3znzw±� `�z°ºz}OUzÈz�.z� �Gyroscope	�� º�|3�~|Qz��z�ºz�{Yz.z� �Accelerometer	�

jz�º�|Uz.z3znzWz}©� ºz}Qz}¥� Sz°jz ey� 3znzWz}©� +nz3�~�Lz� #�DWy3znzWz}©� ".z} c�}|Hey3zn{4� anzjzg{3z}Qz¥U���
%Yz3z°lz3znzw±�`�z°ºz}OUzÈz�.z��º�|3�~|Qz��z�ºz�{Yz.z3znzv±U��`�z~�jz�º�|Uz.z��Earth Sensor	��j�ez�jz�º�|Uz.z�
�Sun Sensor	�� Q{e{� jz�º�|Uz.z� �Star Sensor	3znzWz}©� ºz}Qz}¥� Sz°jz ey� 3znzv±U�� jz�º�|3z� 8z.z°3znz}�
�Momentum Wheels	�� Yz°R/°cz�{� 8z.z°3znz}�Reaction Wheels	��!cz}j{��R|cz}� G{.z�ey� �Magnetic 
Torquer	3znzWz}©�".z} c�}|Hey3zn{4�anzjzg{3z}Qz¥U����

�
.{v.z°º�}|O� `{l{¯.{Èz� W�.�� ��%Yz3z°lz	3znz� .{cz}�Qz®.z� !ºzÈz¯.zQ�� �functional requirements	�

!R� É|5z°3zRcz}w±� `�n�Uz}Uzez� YzfOºz}º{4�� !ºz�3znz� »W{¯jzUzw±� !nzºzMjz}ºz� Qz.z�� alz}º{4� /±�z �
3�~�Lzºz��� ".{Èz.{cz}3zn�~LzW�� l{e{Lz}R¥Uz§� %Yz.zezO3znz� ºz¯ºzj�¦� $� !ºzÈz¯.zQ�cz}Wz}©� Yz�e��jzv}�

j{U�z¯º{3zUz� .{ezO�� jz�j{�ez.z� (processor)� ºz}Qz}¥� Qz�Q{°�ÈzºzW�~©nz3�~�Lz� ‘(�`�L�Ly’� ºz¯ºzj�¦cz}Wz}©�
l{e{Lz}ºz�%Yz.zezO3znzw±��anzjzg{d}Qz}��m|3��`�{ezR|cz}�!�Qzfpz��Qz�Qz°B{�WzUzw±�cz�{Wz�Qz�Q{°�ÈzUz�
(on-board software)�CWzWzº{d}Qz}��

�
���� Xcz�{�Wz� Qz�Q{°�Èz�� � #ºz�� .�|ºzv� `�z~»}cz}� º�}|g�� %Yzc�~|4jzvªLz}ºz� Qz�Q{°Èz3znz}��

Xcz�{�Wz�Qz�Q{°�Èz3znzWz}©�W{v}��`�{3z3zn{4�»�3zMjzalz}Uz}��

• ºz¯ºzj�¦3znzWz}©�»W{¯jz3�~ojzv}��ºz¯ºzj�¦3znz�Qz.z�ºzWz}©�!Wz}.zfjz}ºz�Qz�Q{°Èz3znz}��Simulation 
Software for Designing Subsystems	�

�� Xcz}�Qz°O�ºz¯ºzj�¦��Control System	�»W{¯jz�Qz�Q{°Èz�
�� jz�cz}�Qz°��Mechanism	�»W{¯jz�Qz�Q{°Èz�
�� jz�Yz.z��ºz¯ºzj�¦��Communication System	�»W{¯jz�Qz�Q{°Èz�

�
jz�º�|Uz.z�

�
Xcz}�Qz°O�ºz¯ºzj�¦�

%L{ºzOº{lzWz�
!Szº{�
%Yz3z°lz�

�

�
".z} c�}|Hey�

�
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�� %�z¤�ºz¯ºzj�¦��Thermal System	�»W{¯jz�Qz�Q{°Èz�
�� ez8zW{��Structure	�»W{¯jz�Qz�Q{°Èz�

• ºz¯ºzj�¦�Yzf|pzN{�Qz�Q{°�Èz3znz}��Software for Subsystem Testing	�
�� `�z~Yzf|pzN{�Qz�Q{°�Èz��Ground Checkout Software	�
�� É|Q�~|�z¤Xº{�Qz� Yzf|pzN{� Qz�Q{°�Èz� �Software for Testing in Thermo-

Vacuum Chamber	�
�� .z�YzWz�Yzf|pzN{�Qz�Q{°�Èz��Software for Vibration Tests	�
�� R|ºz°�Èza§�Yzfjzez�Yzf|pzN{�Qz�Q{°�Èz��Software for Acoustic Tests	�

• %Yz3z°lzUz�j{²jz¦�¯�Yzf»|pzN{�Qz�Q{°�Èz3znz}��Software for monitoring health	�
�� l{e{H�3zR�»B{�Wz�Qz�Q{°�Èz��Flight Dynamics Software	�
�� UzQ{¥�Èz�Xºz�lzN��Qz�Q{°�Èz��Data Management Software	�
�� UzQ{¥�Èz� 3z°m.�� ºz}Qz}¥� jz�jz�ezN�� Qz�Q{°�Èz� �Data Reception & Processing 

Software	�
�� UzQ{¥�ÈzºzWz}©�.z°ºz}3�~ojzv}�ºz}Qz}¥�Yz°j{ezºz�{Lzv}�Qz�Q{°�Èz� Data Ordering 

& dissemenation	�
�� Yzf»|pzN{�ºz}Qz}¥�Xcz}�Qz°N{�Qz�Q{°�Èz�Monitoring and Control Software	�

• Uz~ezºz�{YzWz� ºz}Qz}¥� Uz~e{U�|Èz.��� Qz�Q{°�Èz3znz}� �Software for Telemetry and 
Telecommanding	�

�
$� Qz�Q{°Èz3znzWz}©� j{U�{ezOº{4� º�}|Wy� Y��°|ºz�y� 3zO.z3znzw±� kUz¨3�~ojzg{3z}R¥Qz}¥� l{3z~�%8z��

jz¥ez�Qz�Q{°�Èz�`�{��3znzWz}©�anzjzg{3z}R¥Qz}¥��
�
���� cz�{Wz� Qz�Q{°�Èz�� #ºz�� %L{ºzOº{lzWz� !Szº{� %Yz3z°lz3zn�~LzW�� l{ez}ºz� Qz�Q{°Èz3znz}��

Xcz�{�Wz�Qz�Q{°�Èz3znzWz}©�kUz¨YzMjz}º{3z�k3z}ºz�.�vºz��j{²Qz�Qz°3znz}��cz�{Wz�Qz�Q{°�Èz3znzWz}©�kUz¨YzMjz}º{3z�
º�~H.z}3�~nz}·Qz¥º��� !�Uze�� � cz�{Wz� Qz�Q{°�Èz3znzWz}©� kUz¨YzMjz}º{3z� .�vºz�� Xa��U�zW�3znzWz}©�
Y{wjz`�|.{3z}Qz¥U����

• cz�{Xjz}ºz� jz�j{�ez.zUz� jz®��R.�~|Èz� �Memory	� !vªº{Uz§f�Uz�� kUz¨YzMjz}ºz� Qz�Q{°�Èzºz��
alznz� k|»}Qzº{4ez`�|.z}�� %U{ezº{4� jz®��R.�~|ÈzºzWz}©� anzjz}ºz�Rv±�� Qz�Q{°�Èzºz��
jz®��R.�~|ÈzUz�Yz°RÈzQz����!�ÈzºzWz}©�»}|ez}ºz�Rv±��

• jz�jz�fjz}ºz�jzºz}cz}Uz�!`�{ºz»ez}ºz�Uzf�Uz��jzºz}cz}ºzWz}©�»}w�j�.��Ly�3znzºze�3z~�3zOW�3��
Q�3�Uz}.�~nz·`�|.{3z}Qz¥U��� %U{lzezN�3��� 3z}N{.{ezºz�� `�{3{.{ez/��Qz� º�|3zº{4�
jz�j{�ez3�~nz}·ºz�Uzf�Uz��`�{4jz}ºz�aUzv}�3z}Pjz}ºz�Uz}�jz~.z¥��!�Uze��2f�Uz�`�{4jz}ºz�Uzez�
aUzv}�0.5f�Uz�3z}Pjz}ºz�Uz}�%Qz¥ºz}���

�
�
�
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%L{ºzN{º{lzWz3znzw±�.�nz.z�Lz�Q��!W�|.z�cz�{Wz�Qz�Q{°�ÈzºzWz}©�anzjzg{3z}R¥U���

• Xcz}�Qz°O�ºz}Qz}¥�XU��|ÈzWz�ºz¯ºzj�¦�

• YzSz�XU��|ÈzWz��Navigation	�

• Xcz}�Qz°O�.�|�Uz°�

• #�U�zWz�Xºz�lzN��

• º{¯Z¥�p�|Qz°Uz�ezpzN���Range Safety	�
�
%Yz3z°lz3znzw±�.�nz.z�Lz�Q��!W�|.z�cz�{Wz�Qz�Q{°�ÈzºzWz}©�anzjzg{3z}R¥U���

• Xcz}�Qz°O�ºz¯ºzj�¦�

• jz�º�|Uz.z�ºz¯ºzj�¦�
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