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�3ODVPD�6FKQHLGHQ 

�&OHDQHU�7HFKQRORJLH 

 

��-DKUH�*DUDQWLH 

06&������� 
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0DKH�3HUIHNW�6FKZHL�HQ 

(QWZLFNHOW�I�U�GLH�,QGXVWULH 

0DKH�HQWZLFNHOW�XQG�SURGX]LHUW�,QGXVWULHHOHNWURQLN�XQG�+RFKOHLVWXQJV-6FKZHL�PDVFKLQHQ���
8QVHU�=LHO�LVW�GLH�EHVWH�0DVFKLQH�I�U�GLH�%HG�UIQLVVH�HLQHV�6FKZHL�HUV�]X�OLHIHUQ�� 

0DKH�6FKZHL�PDVFKLQHQ�ZHUGHQ�LQ�HLJHQHQ�)HUWLJXQJVXQWHUQHKPHQ�LQ�(XURSD�HQWZLFNHOW�
XQG�SURGX]LHUW��/DQJMlKULJH�*DUDQWLHQ�XQG�6HUYLFH�VLQG�I�U�XQV�VHOEVWYHUVWlQGOLFK� 

0DVFKLQHQ�EHVWHKHQ�KHXWH�LQ�GHU�+DXSWVDFKH�DXV�HOHNWURQLVFKHQ�%DXJUXSSHQ�� 

'LH�0DKH�8QWHUQHKPHQVJUXSSH�SURGX]LHUW�HOHNWURQLVFKH�%DXJUXSSHQ�VHLW�������������������������������
8QVHUH�0LWDUEHLWHU�DUEHLWHQ�I�U�,KUHQ�(UIROJ� 

0DKH�8SJUDGH�7HFKQRORJLH�� 

,QQRYDWLRQHQ�VHLW������� 

8QVHU�(PSIHKOXQJ�I�U�GHQ�.DXI�HLQHU�6FKZHL�PDVFKLQH� 

%HDFKWHQ�6LH�GLH�/HLVWXQJDQJDEHQ�XQG�GLH�(LQVFKDOWGDXHU�GHV�*HUlWHV���'LH�/HLVWXQJ�XQG��
YHUI�JEDUH�)XQNWLRQHQ�GHV�*HUlWHV�VLQG�HQWVFKHLGHQG�I�U�GLH�$UEHLWVJHVFKZLQGLJNHLW�XQG�GLH�
4XDOLWlW�GHU�6FKZHL�QDKW��0RGHUQH�0DVFKLQHQ�JHZlKUOHLVWHQ�,KQHQ�K|FKVWH�3URGXNWLYLWlW� 

4XDOLWlWVSURGXNWH�ZHUGHQ�I�U�YLHOH�-DKUH�+|FKVWOHLVWXQJHQ�HUEULQJHQ�� 

(LQH�ODQJMlKULJH�*DUDQWLH��VLFKHUW�,KUH�,QYHVWLWLRQ� 

4XDOLWlWVSURGXNWH�VLFKHUQ�,KUH�,QYHVWLWLRQ�XQG�JHEHQ�,KQHQ�HLQ�]XYHUOlVVLJHV�3URGXNW�I�U��YLHOH�
-DKUH��0DKH�SURGX]LHUW�XQG�HQWZLFNHOW�6FKZHL�PDVFKLQHQ�VWUHQJ�QDFK�,QGXVWULHVWDQGDUG�XQG�
HXURSlLVFKHQ�1RUPHQ��4XDOLWDWLY�KRFKZHUWLJH�0DWHULDOLHQ�XQG�XQVHUH�HLJHQH�3URGXNWLRQ�DOOHU�
HOHNWURQLVFKHQ�%DXJUXSSHQ�XQG�*HUlWH�VWHKHQ�I�U�XQVHUH�3HUIHNW�-�3URGXNW�-�3KLORVRSKLH�� 

0DKH�8SJUDGH�7HFKQRORJLH�VLFKHUW�GLH�,QYHVWLWLRQ�DXFK�I�U�GLH�=XNXQIW��2SWLRQDOH��������������
/HLVWXQJVHUK|KXQJHQ�VRZLH�)XQNWLRQVHUZHLWHUXQJHQ�VLQG�LQ�XQVHUHQ�GLJLWDOHQ�0RGHOOHQ�DE�
:HUN�HLQJHEDXW� 



�� 

�:,*�$&�'&�XQG�:,*�'&���+\SHU�7,*��2PHJD�XQG�%HWD�6FKZHL�JHUlWH 6HLWH��� 

0DKH�3HUIHNW�6FKZHL�HQ 

0,*���0$*������&�-�0,*��6FKZHL�JHUlWH 6HLWH��� 

�0,*���0RELO�0,*�6\QHUJ\�6FKZHL�JHUlWH 6HLWH��� 

�(OHNWURGHQ�6FKZHL�LQYHUWHU�DQDORJ�XQG�GLJLWDO�6FKZHL�JHUlWH 6HLWH��� 

�3ODVPD�7,*���3ODVPD�7,*�'& 6HLWH��� 

�0,*���0$*����+\SHU�0,*�;�0XOWLSUR]HVV�6FKZHL�JHUlWH 6HLWH��� 

�3ODVPD�6FKQHLGHQ 6HLWH��� 

=XEHK|U 6HLWH��� 

&OHDQHU�7HFKQRORJLH 6HLWH��� 



� 

+\SHU�0,*�;�6HULH 

'LH�0XOWLSUR]HVV�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ�� 
 
9LHOVHLWLJNHLW�XQG�K|FKVWH�3HUIRUPDQFH�LQ�HLQHU�0DVFKLQH�YHUHLQW� 
 
'XUFK�IOH[LEOH�%HGLHQV\VWHPH�I�U�MHGH�$QIRUGHUXQJ�GLH�SHUIHNWH�0DVFKLQH� 

+\SHU�0,*�; 

 
+\SHU�0,*�&:.�GLH�NRPSDNWH�0DVFKLQH�PLW�:DVVHUN�KOXQJ 
 
+\SHU�0,*�::.�ZDVVHUJHN�KOW�PLW�VHSDUDWHP�'UDKWYRUVFKXENRIIHU�� 



�� 

+\SHU�0,*�;�6HULH 

(LQLJH�)XQNWLRQ�VLQG�QLFKW�LQ�DOOHQ�0RGHOOHQ�YHUI�JEDU� 
 

)XJHQKREHOQ (OHNWURGH :,* 

+\SHU�6;� 

)URQWHLQJDEHV\VWHP 

Double pulsePulse

MIS

+\SHU�+;� 

)URQWHLQJDEHV\VWHP 

Double pulsePulse

Double pulseDouble pulse

HyperPulse

MIS

Double pulsePulse

Double pulseDouble pulse

MIS

+\SHU�(;� 

)URQWHLQJDEHV\VWHP 



� 

0DKH�-�3HUIHNWH�/LFKWERJHQWHFKQLN 

'HU�G\QDPLVFKH�/LFKWERJHQ 

0,6 

'HU�QHXH�0,6�/LFKWERJHQ���0XOWL�-�,QGXNWLRQ�-�6\VWHP��

VFKZHL�W�QDKH]X�RKQH�6SULW]HU��'HU�6WDQGDUG�/LFKWERJHQ�

I�U�SURGXNWLYHV�$UEHLWHQ�PLW�PLQLPDOVWHU�1DFKDUEHLW� 

'RSSHO�-�3XOV 

$XWRPDWLVLHUWHU�,PSXOVOLFKWERJHQ�]XU�+HUVWHOOXQJ�YRQ� 

6FKZHL�XQJHQ�PLW�:,*�-�1DKW�-�2SWLN� 

(LQVWHOOEDUH�6FKXSSXQJ�GHU�1DKW� 

,GHDO�]XP�$OXPLQLXP�6FKZHL�HQ� 

(LQIDFKHV�PRGHOOLHUHQ�GHU�6FKPHO]H� 

6WDELOHU�/LFKWERJHQ�DXFK�EHL�G�QQHQ�$OXPLQLXPEOHFKHQ� 

 

MIS

Double pulseDouble pulse

3XOV 

,PSXOVVFKZHL�HQ�PLW�G\QDPLVFKHU�.RQWUROOH�GHV�������� 

/LFKWERJHQV� 

6SULW]HUDUP�6FKZHL�HQ�PLW�JXWHU�/LFKWERJHQNRQWUROOH� 

6WDELOHU�/LFKWERJHQ�PLW�ZHLWHP�hEHUJDQJVEHUHLFK�������� 

]ZLVFKHQ�.XU]-�XQG�6SU�KOLFKWERJHQ� 

Double pulsePulse



�� 

0DKH�-�3HUIHNWH�/LFKWERJHQWHFKQLN 

'HU�+\SHU�-�3HUIRUPDQFH�/LFKWERJHQ 

+\SHU3XOV 

'\QDPLVFKHU�,PSXOVOLFKWERJHQ�I�U�PHKU�3URGXNWLYLWlW��

6FKQHOOHU�VFKZHL�HQ�XQG�EHVVHUH�.RQWUROOH��:HQLJHU���

9HU]XJ�GXUFK�UHGX]LHUWH�:lUPHLQEULQJXQJ�������������������

6HKU�JXW�JHHLJQHW�I�U�0HKUODJHQVFKZHL�XQJHQ� 

HyperPulse

+\SHU8S 

$XWRPDWLVLHUWHV�6WHLJQDKWVFKZHL�HQ��6FKQHOOHV�6FKZHL�
�HQ�RKQH�3HQGHOQ� 

$XWRPDWLVFKHV�8PVFKDOWHQ�YRQ�HLQHU�+HL�SKDVH�]X�HLQHU�
.DOWSKDVH� 

7UL$UF 

'\QDPLVFKHU�/LFKWERJHQ�GHU�DXWRPDWLVFK�MH�QDFK��� 

/HLVWXQJVHLQVWHOOXQJ�&ROG��5RRW�RGHU�)RUFH�VFKZHL�W��6HKU� 

JXWH�/LFKWERJHQNRQWUROOH�I�U�EHVRQGHUH�6FKZHL�DXIJDEHQ� 



� 

+\SHU�0,*�;�)URQWSDQHOV\VWHPH 

+\SHU�0,*�+;�)URQWHLQJDEHV\VWHP 

· 0,6�6FKZHL�HQ  

· ,PSXOV�6FKZHL�HQ 

· 'RSSHOSXOV�6FKZHL�HQ� 

· 0,*�/|WHQ 

· +\SHU�3XOV�6FKZHL�HQ 

· +\SHU�)RUFH��5RRW��&ROG 

· +\SHU�83 

· 00$�(OHNWURGHQ�6FKZHL�HQ 

· :,*�/LIW�$UF 

· )XJHQKREHOQ 

· -RE�0RGH����3URJUDPPH 

· 0,6�6FKZHL�HQ  

· ,PSXOV�6FKZHL�HQ 

· 'RSSHOSXOV�6FKZHL�HQ� 

· 0,*�/|WHQ 

· +\SHU�)RUFH��5RRW��&ROG 

· 00$�(OHNWURGHQ�6FKZHL�HQ 

· :,*�/LIW�$UF 

· -RE�0RGH����3URJUDPPH 

+\SHU�0,*�(;� 

)URQWHLQJDEHV\VWHP�3XOV 

MIS Double pulseDouble pulseDouble pulsePulse

Double pulsePulse Double pulseDouble pulse

HyperPulse

MIS
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+\SHU�0,*�;�)URQWSDQHOV\VWHPH 

MIS Double pulsePulse


�2SWLRQDO�8SJUDGH�DXI�3XOV 

· 0,6�6FKZHL�HQ  

· ,PSXOV�6FKZHL�HQ
 

· +\SHU83�6FKZHL�HQ
� 

· +\SHU�5RRW�6FKZHL�HQ 

· +\SHU�)RUFH�6FKZHL�HQ 

· +\SHU�&ROG�6FKZHL�HQ 

· 00$�(OHNWURGHQ�6FKZHL�HQ 

· )XJHQKREHOQ 

· -RE�0RGH����3URJUDPPH 

+\SHU�0,*�6;�)URQWHLQJDEHV\VWHP 

+\SHU�0,*�6;�3XOV�)URQWHLQJDEHV\VWHP 

· 0,6�6FKZHL�HQ  

· ,PSXOV�6FKZHL�HQ
 

· 'RSSHOSXOV�6FKZHL�HQ�
 

· 0,*�/|WHQ 

· +\SHU�)RUFH��5RRW��&ROG 

· 00$�(OHNWURGHQ�6FKZHL�HQ 

· :,*�/LIW�$UF 

· -RE�0RGH����3URJUDPPH 

+\SHU�0,*�(;� 

)URQWHLQJDEHV\VWHP�6<1 

MIS Double pulseDouble pulseDouble pulsePulse


�2SWLRQDO�8SJUDGH�DXI��6WHHO�3XOV 
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+\SHU�0,*�+;�PLW�+\SHU�3DQHO 

'LH�QHXH�*HQHUDWLRQ�GHU�+LJK�3HUIRUPDQFH�6FKZHL�PDVFKLQHQ� 
 

'LH�+\SHU�0,*�6FKZHL�PDVFKLQHQ�VLQG�YROO�DXVJHVWDWWHW�XQG�ODVVHQ�NHLQH���
:�QVFKH�RIIHQ�� 

9LHOIlOWLJH�6FKZHL�SURJUDPPH�XQG�+LJK�-�(QG�-�)XQNWLRQHQ�ELHWHQ�,KQHQ�EHVWH��
3HUIRUPDQFH� 

+\SHU�0,*�+;�::. 

 

'LH�ZDVVHUJHN�KOWH�+\SHU0,*�::.�PLW�VHSDUD�
WHP�'UDKWYRUVFKXE�LVW�LQ�HLQHP�ZHLWHQ�%HUHLFK�YRQ�
�����$����ELV�����$�YHUI�JEDU�� 

(LQH�VHKU�OHLVWXQJVIlKLJH�6WURPTXHOOH�I�U�GHQ�
VFKZHUHQ�LQGXVWULHOOHQ�(LQVDW]�PLW�ELV�]X���������
(LQVFKDOWGDXHU�VWHKHQ�I�U�EHVWH�/HLVWXQJ�XQG�������
]XYHUOlVVLJHQ�(LQVDW]� 

+\SHU�0,*�+;�*HUlWHDXVVWDWWXQJ 

· 0,6�6FKZHL�HQ     � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· +\SHU�3XOV�6FKZHL�HQ   � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· 'RSSHOSXOV�6FKZHL�HQ   � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

· +\SHU�83�6FKZHL�HQ    � )�U�ODQJH�6FKODXFKSDNHWH� 

· +\SHU�&ROG��5RRW��)RUFH�6FKZHL�HQ � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW 

� 0,*�/|WHQ      � )XJHQKREHOQ 



��� 

+\SHU�0,*�+;�PLW�+\SHU�3DQHO 

+\SHU�0,*�+;�&:.� 

'LH�NRPSDNWH�6FKZHL�PDVFKLQH�PLW��������
LQWHJULHUWHU�:DVVHUN�KOXQJ� 

Double pulsePulse Double pulseDouble pulse HyperPulseMIS

+\SHU�0,*�+;�*HUlWHDXVVWDWWXQJ 

· 0,6 6FKZHL�HQ     � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· +\SHU�3XOV�6FKZHL�HQ   � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· 'RSSHOSXOV�6FKZHL�HQ   � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

· +\SHU�83�6FKZHL�HQ    � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW 

· +\SHU�&ROG��5RRW��)RUFH�   � )XJHQKREHOQ 

� 0,*�/|WHQ 

���$�ELV����$�QXU�LQ�GHU�$XVI�KUXQJ�::.�YHUI�JEDU 

0RGHO ��� ��� ��� ��� ��� ��� 
8SJUDGH - PD[����$ - PD[����$ PD[����$ - 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ���9 ���9 ���9 ���9 ���9 ���9 

(IIHNWLYHU�(LQJDQJVVWURP ����$ ��$ ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�
#���& ���������$�   ���������$   ���������$ ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ ���$     ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ ���$ ���$ ���$ 

0D�H�&:.��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP - - - 

0D�H�::.��+[%[/�   ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP 

*HZLFKW�&:. ��NJ ��NJ ��NJ       

*HZLFKW�::.   ��NJ ��NJ ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 6 6 
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+\SHU�0,*�(;�PLW��)URQW�3DQHO�6<1 

'LH�QHXH�*HQHUDWLRQ�GHU�+LJK�3HUIRUPDQFH�6FKZHL�PDVFKLQHQ� 
 

'LH�+\SHU�0,*�6FKZHL�PDVFKLQHQ�PLW�GHP�6\QHUJ\�XQG�3XOV�%HGLHQV\VWHPHQ�
I�U�HLQIDFKHV�XQG�HIIL]LHQWHV�6FKZHL�HQ� 

9LHOIlOWLJH�6FKZHL�SURJUDPPH�XQG�+LJK�-�(QG�-�)XQNWLRQHQ�ELHWHQ�,KQHQ�GLH��
EHVWH�3HUIRUPDQFH��� 

+\SHU�0,*�(;�::. 

'LH�ZDVVHUJHN�KOWH�+\SHU0,*�::.�PLW�VHSDUDWHP�
'UDKWYRUVFKXE�LVW�LQ�HLQHP�ZHLWHQ�%HUHLFK�YRQ������
$����ELV�����$�YHUI�JEDU�� 

(LQH�VHKU�OHLVWXQJVIlKLJH�6WURPTXHOOH�I�U�GHQ�
VFKZHUHQ�LQGXVWULHOOHQ�(LQVDW]�PLW�ELV�]X���������
(LQVFKDOWGDXHU�VWHKHQ�I�U�EHVWH�/HLVWXQJ�XQG��������
]XYHUOlVVLJHQ�(LQVDW]� 

+\SHU�0,*�(;�PLW�)URQW�3DQHO�6<1 

· 0,6�6FKZHL�HQ    � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· +\SHU�&ROG��5RRW��)RUFH  � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· 0LJ�/|WHQ     � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

� )XJHQKREHOQ     � )�U�ODQJH�6FKODXFKSDNHWH�DXVJHOHJW� 

� 00$�6FKZHL�HQ    � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW  � 



��� 

+\SHU�0,*�(;�PLW�)URQW�3DQHO�6<1 

+\SHU�0,*�(;�&:.� 

'LH�NRPSDNWH�6FKZHL�PDVFKLQH�PLW��������
LQWHJULHUWHU�:DVVHUN�KOXQJ� 

MIS Double pulseDouble pulseDouble pulsePulse

+\SHU�0,*�(;�PLW�)URQW�3DQHO�6<1 

· 0,6 6FKZHL�HQ    � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· +\SHU�&ROG��5RRW��)RUFH  � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· 0LJ�/|WHQ     � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

� )XJHQKREHOQ     � )�U�ODQJH�6FKODXFKSDNHWH�DXVJHOHJW� 

� 00$�6FKZHL�HQ    � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW   � 

���$�ELV����$�QXU�LQ�GHU�$XVI�KUXQJ�::.�YHUI�JEDU 

0RGHO ��� ��� ��� ��� ��� ��� 
8SJUDGH - PD[����$ - PD[����$ PD[����$ - 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ���9 ���9 ���9 ���9 ���9 ���9 

(IIHNWLYHU�(LQJDQJVVWURP ����$ ��$ ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�
#���& ���������$�   ���������$   ���������$ ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ ���$     ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ ���$ ���$ ���$ 

0D�H�&:.��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP - - - 

0D�H�::.��+[%[/�   ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP 

*HZLFKW�&:. ��NJ ��NJ ��NJ       

*HZLFKW�::.   ��NJ ��NJ ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 6 6 



�� 

+\SHU�0,*�(;�PLW�)URQW�3DQHO�3XOV 

'LH�QHXH�*HQHUDWLRQ�GHU�+LJK�3HUIRUPDQFH�6FKZHL�PDVFKLQHQ� 
 

'LH�+\SHU�0,*�6FKZHL�PDVFKLQHQ�PLW�GHQ�6<1�XQG�3XOV�%HGLHQV\VWHPHQ�I�U�
HLQIDFKHV�XQG�HIIL]LHQWHV�6FKZHL�HQ� 

9LHOIlOWLJH�6FKZHL�SURJUDPPH�XQG�+LJK�-�(QG�-�)XQNWLRQHQ�ELHWHQ�,KQHQ�GLH��
EHVWH�3HUIRUPDQFH�� 

+\SHU�0,*�(;�::. 

'LH�ZDVVHUJHN�KOWH�+\SHU0,*�::.�PLW�������������
VHSDUDWHP�'UDKWYRUVFKXE�LVW�LQ�HLQHP�ZHLWHQ������
%HUHLFK�YRQ�����$�ELV�����$�YHUI�JEDU�� 

(LQH�VHKU�OHLVWXQJVIlKLJH�6WURPTXHOOH�I�U�GHQ����
VFKZHUHQ�LQGXVWULHOOHQ�(LQVDW]�PLW�ELV�]X������������
(LQVFKDOWGDXHU�VWHKHQ�I�U�EHVWH�/HLVWXQJ�XQG�����������
]XYHUOlVVLJHQ�(LQVDW]� 

 

+\SHU�0,*�(;�PLW�)URQW�3DQHO�3XOV� 

· 0,6�6FKZHL�HQ     � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· ,PSXOV�6FKZHL�HQ    � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· 'RSSHOSXOV�6FKZHL�HQ   � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

· +\SHU�&ROG��5RRW��)RUFH�6FKZHL�HQ � )�U�ODQJH�=ZLSD�DXVJHOHJW� 

· 0,*�/|WHQ      � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW 

� 00$�XQG�:,*�6FKZHL�HQ�XQG�/LIW�$UF�6FKZHL�HQ � 



��� 

+\SHU�0,*�(;�PLW�)URQW�3DQHO�3XOV 

+\SHU�0,*�(;�&:.� 

'LH�NRPSDNWH�6FKZHL�PDVFKLQH�PLW��������
LQWHJULHUWHU�:DVVHUN�KOXQJ� 

MIS Double pulseDouble pulseDouble pulsePulse

+\SHU�0,*�(;�PLW�)URQW�3DQHO�3XOV 

· 0,6 6FKZHL�HQ     � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· ,PSXOV�6FKZHL�HQ    � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· 'RSSHOSXOV�6FKZHL�HQ   � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

· +\SHU�&ROG��5RRW��)RUFH�   � )�U�ODQJH�=ZLSD�DXVJHOHJW� 

· 0,*�/|WHQ      � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW 

� 00$�XQG�:,*�/LIW�$UF�6FKZHL�HQ    � 

���$�ELV����$�QXU�LQ�GHU�$XVI�KUXQJ�::.�YHUI�JEDU 

0RGHO ��� ��� ��� ��� ��� ��� 
8SJUDGH - PD[����$ - PD[����$ PD[����$ - 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ���9 ���9 ���9 ���9 ���9 ���9 

(IIHNWLYHU�(LQJDQJVVWURP ����$ ��$ ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�
#���& ���������$�   ���������$   ���������$ ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ ���$     ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ ���$ ���$ ���$ 

0D�H�&:.��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP - - - 

0D�H�::.��+[%[/�   ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP 

*HZLFKW�&:. ��NJ ��NJ ��NJ       

*HZLFKW�::.   ��NJ ��NJ ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 6 6 



�� 

+\SHU�0,*�6;�PLW��)URQW�3DQHO�6<1 

'LH�QHXH�*HQHUDWLRQ�GHU�+LJK�3HUIRUPDQFH�6FKZHL�PDVFKLQHQ� 
 

'LH�+\SHU�0,*�6FKZHL�PDVFKLQHQ�PLW�GHP�6;�%HGLHQV\VWHPHQ�I�U�HLQIDFKHV�
XQG�HIIL]LHQWHV�6FKZHL�HQ� 

6FKZHL�SURJUDPPH�I�U�GDV�6WDKO�6FKZHL�HQ�ELHWHQ�,KQHQ�GLH�EHVWH��������������
3HUIRUPDQFH�XQG�YLHOIlOWLJH�$QZHQGXQJHQ�� 

+\SHU�0,*�6;�::. 

'LH�ZDVVHUJHN�KOWH�+\SHU0,*�::.�PLW�VHSDUDWHP�
'UDKWYRUVFKXE�LVW�LQ�HLQHP�ZHLWHQ�%HUHLFK�YRQ�����$����
ELV�����$�YHUI�JEDU�� 

(LQH�VHKU�OHLVWXQJVIlKLJH�6WURPTXHOOH�I�U�GHQ�VFKZH�
UHQ�LQGXVWULHOOHQ�(LQVDW]�PLW�ELV�]X�������(LQVFKDOW�
GDXHU�VWHKHQ�I�U�EHVWH�/HLVWXQJ�XQG�������������]XYHU�
OlVVLJHQ�(LQVDW]� 

+\SHU�0,*�6;�PLW�)URQW�3DQHO�6<1 

· 0,6�6FKZHL�HQ    � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· +\SHU�&ROG��5RRW��)RUFH  � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· )XJHQKREHOQ     � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

� 00$�6FKZHL�HQ    � )�U�ODQJH�6FKODXFKSDNHWH�DXVJHOHJW� 

        � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW   � 



��� 

+\SHU�0,*�6;�PLW�)URQW�3DQHO�6<1 

+\SHU�0,*�6;�&:.� 

'LH�NRPSDNWH�6FKZHL�PDVFKLQH�PLW��������
LQWHJULHUWHU�:DVVHUN�KOXQJ� 

MIS

+\SHU�0,*�6;�PLW�)URQW�3DQHO�6<1 

· 0,6�6FKZHL�HQ    � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· +\SHU�&ROG��5RRW��)RUFH  � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· )XJHQKREHOQ     � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

� 00$�6FKZHL�HQ    � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW 

     � 

���$�ELV����$�QXU�LQ�GHU�$XVI�KUXQJ�::.�YHUI�JEDU 

0RGHO ��� ��� ��� ��� ��� ��� 
8SJUDGH - PD[����$ - PD[����$ PD[����$ - 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ���9 ���9 ���9 ���9 ���9 ���9 

(IIHNWLYHU�(LQJDQJVVWURP ����$ ��$ ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�
#���& ���������$�   ���������$   ���������$ ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ ���$     ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ ���$ ���$ ���$ 

0D�H�&:.��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP - - - 

0D�H�::.��+[%[/�   ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP 

*HZLFKW�&:. ��NJ ��NJ ��NJ       

*HZLFKW�::.   ��NJ ��NJ ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 6 6 



�� 

+\SHU�0,*�6;�PLW�)URQW�3DQHO�3XOV 

'LH�QHXH�*HQHUDWLRQ�GHU�+LJK�3HUIRUPDQFH�6FKZHL�PDVFKLQHQ� 
 

'LH�+\SHU�0,*�6FKZHL�PDVFKLQHQ�PLW�GHQ�6<1�XQG�3XOV�%HGLHQV\VWHPHQ�I�U�
HLQIDFKHV�XQG�HIIL]LHQWHV�6FKZHL�HQ� 

9LHOIlOWLJH�6FKZHL�SURJUDPPH�XQG�+LJK�-�(QG�-�)XQNWLRQHQ�ELHWHQ�,KQHQ�GLH��
EHVWH�3HUIRUPDQFH�� 

+\SHU�0,*�6;�::. 

'LH�ZDVVHUJHN�KOWH�+\SHU0,*�::.�PLW�������������
VHSDUDWHP�'UDKWYRUVFKXE�LVW�LQ�HLQHP�ZHLWHQ������
%HUHLFK�YRQ�����$�ELV�����$�YHUI�JEDU�� 

(LQH�VHKU�OHLVWXQJVIlKLJH�6WURPTXHOOH�I�U�GHQ����
VFKZHUHQ�LQGXVWULHOOHQ�(LQVDW]�PLW�ELV�]X������������
(LQVFKDOWGDXHU�VWHKHQ�I�U�EHVWH�/HLVWXQJ�XQG�����������
]XYHUOlVVLJHQ�(LQVDW]� 

 

+\SHU�0,*�6;�PLW�)URQW�3DQHO�3XOV� 

· 0,6�6FKZHL�HQ     � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· ,PSXOV�6FKZHL�HQ    � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· +\SHU�83�6FKZHL�HQ    � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

· +\SHU�&ROG��5RRW��)RUFH�6FKZHL�HQ � )�U�ODQJH�=ZLSD�DXVJHOHJW� 

· )XJHQKREHOQ      � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW 

� 00$�6FKZHL�HQ    � 



��� 

+\SHU�0,*�6;�PLW�)URQW�3DQHO�3XOV 

+\SHU�0,*�6;�&:.� 

'LH�NRPSDNWH�6FKZHL�PDVFKLQH�PLW��������
LQWHJULHUWHU�:DVVHUN�KOXQJ� 

MIS Double pulsePulse

+\SHU�0,*�6;�PLW�)URQW�3DQHO�3XOV 

· 0,6 6FKZHL�HQ     � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· ,PSXOV�6FKZHL�HQ    � :DVVHUSXPSHQ�$XWRPDWLN�RQ�RII 

· +\SHU�83�6FKZHL�HQ    � +RFKOHLVWXQJV��-�:DVVHUN�KOXQJ 

· +\SHU�&ROG��5RRW��)RUFH�   � )�U�ODQJH�=ZLSD�DXVJHOHJW� 

· )XJHQKREHOQ      � 'LJLWDO�6\QHUJ\�NRQWUROOLHUW 

� 00$�6FKZHL�HQ    � 

���$�ELV����$�QXU�LQ�GHU�$XVI�KUXQJ�::.�YHUI�JEDU 

0RGHO ��� ��� ��� ��� ��� ��� 
8SJUDGH - PD[����$ - PD[����$ PD[����$ - 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ���9 ���9 ���9 ���9 ���9 ���9 

(IIHNWLYHU�(LQJDQJVVWURP ����$ ��$ ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ ���-����$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�
#���& ���������$�   ���������$   ���������$ ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ ���$     ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ ���$ ���$ ���$ 

0D�H�&:.��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP - - - 

0D�H�::.��+[%[/�   ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP ����[���[����PP 

*HZLFKW�&:. ��NJ ��NJ ��NJ       

*HZLFKW�::.   ��NJ ��NJ ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 6 6 



�� 

(FR3XOV���(FR0,*�6HULH 

'LH�0XOWLSUR]HVV�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ�� 
 
9LHOVHLWLJNHLW�XQG�K|FKVWH�3HUIRUPDQFH�LQ�HLQHU�0DVFKLQH�YHUHLQW� 
 
(LQIDFKVWH�%HGLHQXQJ�I�U�LQWXLWLYH�1XW]XQJ��'LH�SHUIHNWH�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ� 

(FR38/6���(FR0,* 

(FR0,*�'LJLWDO 

(FR0,*�LP�0LG�-�6L]H�*HKlXVH�I�U�DOOH�$QZHQGXQJHQ� 

9LHOVHLWLJNHLW�XQG�K|FKVWH�3HUIRUPDQFH�LQ�HLQHU�0DVFKLQH�
YHUHLQW� 
 
(LQIDFKVWH�%HGLHQXQJ�I�U�LQWXLWLYH�1XW]XQJ�� 



��� 

(FR38/6���(FR0,*�6HULH 

(LQLJH�)XQNWLRQ�VLQG�QLFKW�LQ�DOOHQ�0RGHOOHQ�YHUI�JEDU� 

(FR38/6����(FR0,*����������������
)URQWHLQJDEHV\VWHP 

(FR0,*��'LJLWDO����������������������
)URQWHLQJDEHV\VWHP 

0,*���0$* 

(OHNWURGH :,* 

Double pulsePulse

Double pulseDouble pulse

MIS

0,*���0$* 

MIS



�� 

0DKH�-�3HUIHNWH�/LFKWERJHQWHFKQLN 

'HU�G\QDPLVFKH�/LFKWERJHQ 

0,6 

'HU�QHXH�0,6�/LFKWERJHQ���0XOWL�-�,QGXNWLRQ�-�6\VWHP��

VFKZHL�W�QDKH]X�RKQH�6SULW]HU��'HU�6WDQGDUG�/LFKWERJHQ�

I�U�SURGXNWLYHV�$UEHLWHQ�PLW�PLQLPDOVWHU�1DFKDUEHLW� 

MIS

3XOV 

,PSXOVVFKZHL�HQ�PLW�G\QDPLVFKHU�.RQWUROOH�GHV�������� 

/LFKWERJHQV� 

6SULW]HUDUP�6FKZHL�HQ�PLW�JXWHU�/LFKWERJHQNRQWUROOH� 

6WDELOHU�/LFKWERJHQ�PLW�ZHLWHP�hEHUJDQJVEHUHLFK�������� 

]ZLVFKHQ�.XU]-�XQG�6SU�KOLFKWERJHQ� 

Double pulsePulse

'RSSHO�-�3XOV 

$XWRPDWLVLHUWHU�,PSXOVOLFKWERJHQ�]XU�+HUVWHOOXQJ�YRQ� 

6FKZHL�XQJHQ�PLW�:,*�-�1DKW�-�2SWLN� 

(LQVWHOOEDUH�6FKXSSXQJ�GHU�1DKW� 

,GHDO�]XP�$OXPLQLXP�6FKZHL�HQ� 

(LQIDFKHV�PRGHOOLHUHQ�GHU�6FKPHO]H� 

6WDELOHU�/LFKWERJHQ�DXFK�EHL�G�QQHQ�$OXPLQLXPEOHFKHQ� 

 

Double pulseDouble pulse

7UL$UF 

'\QDPLVFKHU�/LFKWERJHQ�GHU�DXWRPDWLVFK�MH�QDFK��� 

/HLVWXQJVHLQVWHOOXQJ�&ROG��5RRW�RGHU�)RUFH�VFKZHL�W��� 

6HKU�JXWH�/LFKWERJHQNRQWUROOH�I�U�EHVRQGHUH������ 

6FKZHL�DXIJDEHQ� 



��� 

(FR3XOV�)URQWHLQJDEHV\VWHP 

· 0,6�6FKZHL�HQ 

· ,PSXOV�6FKZHL�HQ 

· 'RSSHOSXOV�6FKZHL�HQ 

· +\SHU�)RUFH��&ROG��5RRW 

· 0,*�/|WHQ 

· :,*�/LIW�$UF 

· 00$�6FKZHL�HQ 

· -RE�0RGH����3URJUDPPH 

0DKH�-�3HUIHNWH�/LFKWERJHQWHFKQLN 

(FR0,*�)URQWHLQJDEHV\VWHP 

· 0,6�6FKZHL�HQ 

· +\SHU�)RUFH��&ROG��5RRW 

· 0,*�/|WHQ 

· :,*�/LIW�$UF 

· 00$�6FKZHL�HQ 

· -RE�0RGH����3URJUDPPH 

MIS Double pulseDouble pulseDouble pulsePulse

MIS



�� 

(FR38/6 

(FR3XOV��GHU�(LQVWLHJ�LQ�+LJK�(QG�,PSXOV�-�6FKZHL�HQ� 
 

· 0,6�VSULW]HUDUP�6FKZHL�HQ  � 7HPSHUDWXU�NRQWUROOLHUWH�/�IWHU 

· ,PSXOV�XQG�'RSSHOSXOV�6FKZHL�HQ � 'LJLWDO�6\QHUJLH�NRQWUROOLHUW 

· +\SHU�&ROG��5RRW��)RUFH�6FKZHL�HQ  

� 00$�(OHNWURGHQ�6FKZHL�HQ�XQG�:,*�/LIW�$UF�6FKZHL�HQ  

Double pulsePulseMIS

0RGHO     ���� ���� 

8SJUDGH     - - 

1HW]VSDQQXQJ     ���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�     ��$ ��$ 

/HHUODXIVSDQQXQJ     ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP     ��$ ����$ 

6FKZHL�VWURPEHUHLFK     ���-����$ ��-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&     ���������$ ���������$ 

6WURP�EHL�����('�#���&     ���$ ���$ 

6WURP�EHL������('�#���&     ���$ ���$ 

0D�H��+[%[/�     ���[���[���PP ���[���[���PP 

0D�H�&:.��+[%[/�     - ���[���[���PP 

*HZLFKW     ��NJ ��NJ 

*HZLFKW�&:.     - ��NJ 

6FKXW]NODVVH     ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ     &( &( 

6LFKHUXQJVNODVVH     6 6 

Double pulseDouble pulse

(FR3XOV�)URQWHLQJDEHV\VWHP 



��� 

(FR0,* 

(FR0,*��VWXIHQORVHV�6FKZHL�HQ�GHU�QHXHVWHQ�*HQHUDWLRQ� 

 
(LQIDFK�]X�%HGLHQHQ��GXUFK�VHOEVWHUNOlUHQGHV�)URQWSDQHO�����������������������������������������
%HVWH�(UJHEQLVVH�PLW�GHP�QDKH]X��VSULW]HUIUHLHQ�0,6�/LFKWERJHQ�� 

 

(FR0,*�)URQWHLQJDEHV\VWHP 

MIS

� 0,6�VSULW]HUDUP�VFKZHL�HQ   �������� :,*�/LIW�$UF 

� +\SHU�&ROG��5RRW��)RUFH��QXU����$� �������� 7HPSHUDWXU�NRQWUROOLHUWHU�/�IWHU 

� 00$�(OHNWURGHQ�6FKZHL�HQ 

 (LQLJH�)XQNWLRQ�VLQG�QLFKW�LQ�DOOHQ�0RGHOOHQ�YHUI�JEDU� 



�� 

006�0RELO�0,*�6HULH 

'LH�0XOWLSUR]HVV�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ�� 
 
9LHOVHLWLJNHLW�XQG�K|FKVWH�3HUIRUPDQFH�LQ�HLQHU�0DVFKLQH�YHUHLQW� 
 
(LQIDFKVWH�%HGLHQXQJ�I�U�LQWXLWLYH�1XW]XQJ��'LH�SHUIHNWH�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ� 

006�PLW�)URQW�3DQHO�6<1�XQG�3XOV 

006�38/6� 
 
006�6<1����� 
 
006�����&�� 



��� 

006�0RELO�6HULH 

0,*���0$* 

(OHNWURGH 

:,* 

(LQLJH�)XQNWLRQ�VLQG�QLFKW�LQ�DOOHQ�0RGHOOHQ�YHUI�JEDU� 
 

)URQWHLQJDEHV\VWHP 

3XOV 

)URQWHLQJDEHV\VWHP 

6<1 

Double pulsePulse Double pulseDouble pulseMIS

)URQWHLQJDEHV\VWHP 

006�����& 



�� 

0RGHO     ����& ����3  ���� 

8SJUDGH     - -  - 

1HW]VSDQQXQJ     ���9�������+] ���9�������+]  �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�     ��$ ��$  ��$ 

/HHUODXIVSDQQXQJ     ��9 ��9  ��9 

(IIHNWLYHU�(LQJDQJVVWURP     ��$ ��$  ��$ 

6FKZHL�VWURPEHUHLFK     ��-���$ ��-���$  ��-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&     ���������$ ���������$  ���������$ 

6WURP�EHL�����('�#���&     ���$ ���$  ���$ 

6WURP�EHL������('�#���&     ���$ ���$  ���$ 

0D�H��+[%[/�     ���[���[���PP ���[���[���PP  ���[���[���PP 

*HZLFKW     ����NJ ����NJ  ����NJ 

6FKXW]NODVVH     ,3�� ,3��  ,3�� 

.RQIRUPLWlWV]HLFKHQ     &( &(  &( 

6LFKHUXQJVNODVVH     6 6  6 

MIS

· 0,6�VSULW]HUDUPHV�6FKZHL�HQ 

· +\SHU�&ROG��5RRW��)RUFH 

· :,*�/LIW�$5& 

· 00$�(OHNWURGHQ�6FKZHL�HQ 

· 3RODULWlW�lQGHUEDU 

· /HLFKWHV�*HZLFKW�PLW�QXU������.* 

· '����6SXOH 

6WXIHQORVHV�6FKZHL�HQ�GHU�QHXHVWHQ�*HQHUDWLRQ� 

(LQIDFK�]X�%HGLHQHQ��VHOEVWHUNOlUHQG�XQG�VLFKHU�� 

%HVWH�(UJHEQLVVH�PLW�0DKH�(DV\�-�WR�-�XVH�&RQWUROOHU� 

%HGLHQV\VWHP 
6<1���38/6 

006�-�0RELOH�0,*�6\VWHPH 

006�PLW�GHP�)URQW�3DQHO�6<1 

0RELO�0,*�6\QHUJ\��0RELO�XQG�OHLFKW��I�U�0RQWDJH�XQG�:HUNVWDWW� 



��� 

006�-�0RELOH�0,*�6\VWHPH 

006�PLW�GHP�)URQW�3DQHO�3XOV 

0RELO�0,*�6\QHUJ\��0RELO�XQG�OHLFKW��I�U�0RQWDJH�XQG�:HUNVWDWW� 

MIS

· 0,6�VSULW]HUDUPHV�6FKZHL�HQ 

· +\SHU�&ROG��5RRW��)RUFH 

· ,PSXOV�6FKZHL�HQ 

· 'RSSHOSXOV�6FKZHL�HQ 

· 00$�(OHNWURGHQ�6FKZHL�HQ 

· 0,*�/|WHQ 

· 00$�(OHNWURGHQ�6FKZHL�HQ 

· :,*�/LIW�$5& 

· 7HPSHUDWXU�NRQWUROOLHUWHU�/�IWHU 

· /HLFKWHV�*HZLFKW�PLW�QXU������.* 

· '����6SXOH 

%HGLHQV\VWHP 

006�����& 

· 0,*���0$*�6FKZHL�HQ 

· ,QQHUVKLHOG�6FKZHL�HQ 

· 7HPSHUDWXU�NRQWUROOLHUWHU�/�IWHU 

· /HLFKWHV�*HZLFKW�PLW�QXU������.* 

· 3RODULWlW�lQGHUEDU 

· '����6SXOH 

Double pulsePulseMIS Double pulseDouble pulse

006�����&��PRELO�XQG�OHLFKW��I�U�0RQWDJH�XQG�:HUNVWDWW� 



�� 

006�-�0RELOH�0,*�����& 

%HGLHQV\VWHP 

006�����& 

� 0,6�VSULW]HUDUPHV�6FKZHL�HQ  

· 7HPSHUDWXU�NRQWUROOLHUWHU�/�IWHU 

· 1XU������.* 

· '����6SXOH 

006�����&�PLW�GHP�(FR0,*�3DQHO 

0RELO�0,*�6\QHUJ\��0RELO�XQG�OHLFKW��I�U�0RQWDJH�XQG�:HUNVWDWW� 

0RGHO     ����& 

8SJUDGH     - 

1HW]VSDQQXQJ     ���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�     ��$ 

/HHUODXIVSDQQXQJ     ��9 

(IIHNWLYHU�(LQJDQJVVWURP     ��$ 

6FKZHL�VWURPEHUHLFK     ���-����$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&     ���������$ 

6WURP�EHL�����('�#���&     ���$ 

6WURP�EHL������('�#���&     ���$ 

0D�H��+[%[/�     ���[���[��PP 

*HZLFKW     ��NJ 

6FKXW]NODVVH     ,3�� 

.RQIRUPLWlWV]HLFKHQ     &( 

6LFKHUXQJVNODVVH     6 

6WXIHQORVHV�6FKZHL�HQ�GHU�QHXHVWHQ�*HQHUDWLRQ� 

(LQIDFK�]X�%HGLHQHQ��VHOEVWHUNOlUHQG�XQG�VLFKHU�� 

%HVWH�(UJHEQLVVH�PLW�0DKH�(DV\�-�WR�-�XVH�&RQWUROOHU� 



��� 

 

· :.�����LVW�HLQ�:DVVHUN�KOJHUlW�I�U�GLH�006������6HULH� 

 

· 677����LVW�HLQ�OHLFKWHU�)DKUZDJHQ�VSH]LHOO�I�U�0DKH�:,*�$QODJHQ�PLW�XQG�
RKQH�:DVVHUN�KOXQJ� 

 

· 03)���LVW�HLQ�XQLYHUVDOHU�:HUNVWDWW�3ODWWIRUP�:DJHQ��$XIQDKPH�YRQ�DOOHQ�����
PRELOHQ�*HUlWHQ� 

 

006�-�0RELOH�0,*�6\VWHPH 



�� 

&�-�0,*�6HULH 

'LH�NODVVLVFKH�VWXIHQJHVFKDOWHWH�7UDIRPDVFKLQH�� 
 
(LQIDFKVWH�%HGLHQXQJ�I�U�LQWXLWLYH�1XW]XQJ�� 
 
6\QHUJ\�%HGLHQXQJ�PLW�'UDKWDXWRPDWLN�I�U�HLQHQ�VWDELOHQ�6FKZHL�SUR]HVV� 

&�-�0,*� 

 
 
&-0,*����� 
    
&-0,*������&:. 
 
&-0,*������::.� 



��� 

&�-�0,*�6HULH 

0,*���0$* 

&�-�0,*������::.�-������::.� 

)URQWHLQJDEHV\VWHP 

&-0,*��������������&:.� 

)URQWHLQJDEHV\VWHP 

(1�����NRQIRUPHV�%HGLHQV\VWHP�PLW�GLJLWDOHU�$Q]HLJH�I�U�6FKZHL�VWURP�XQG�I�U� 

6FKZHL�VSDQQXQJ�� 

&�-�0,*������-����� 

��7DNW���-7DNW��'UDKWDQVFKOHLFKHQ�XQG�HLQVWHOOEDUH�'UDKWU�FNEUDQG]HLW� 

&�-�0,*����� 

��7DNW���-7DNW��3XQNW]HLW��,QWHUYDOO]HLW�XQG�HLQVWHOOEDUH�'UDKWU�FNEUDQG]HLW� 

0DQXDO�0RGXV�XQG�6\QHUJ\�0RGXV�YRUZlKOEDU� 

,P�6\QHUJ\�0RGXV�PLW�LQWHJULHUWHU�'UDKWDXWRPDWLN� 



�� 

&�-�0,*�XQG�&�-�:,*�&:. 

&-0,*��GLH�VWXIHQJHVFKDOWHWHQ�,QGXVWULH�-�6FKZHL�PDVFKLQHQ� 

&�-�0,*����� &�-�0,*������&:. 

· 5REXVWH�.RQVWUXNWLRQ 

· �-5ROOHQ�$QWULHE 

· 6\QHUJ\�%HGLHQXQJ 

· /LFKWERJHQOlQJHQUHJHOXQJ 

· $QVFKOHLFKDXWRPDWLN 

· 9HUVWlUNWH�:DVVHUN�KOXQJ
 

· )DKUZHUN�PLW����PP�5lGHU
 

0RGHO �����&:. ���� 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ 

/HHUODXIVSDQQXQJ ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP ��$ ��$ 

6FKZHL�VWURPEHUHLFK ��-���$ ��-���$ 

6FKZHL�VWXIHQ �� �� 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&   ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ 

6WURP�EHL������('�#���& ���$ ���$ 

0D�H��+[%[/� ���[���[���PP ���[���[��� 

*HZLFKW ���NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( 

6LFKHUXQJVNODVVH 6 6 


�QXU�&-0,*������&:. 



��� 

&�-�0,*�::. 

&-0,*��GLH�VWXIHQJHVFKDOWHWHQ�,QGXVWULH�-�6FKZHL�PDVFKLQHQ� 

'LH�6HULH�&�-�0,*�ZXUGH�I�U�GHQ�WlJOLFKHQ�(LQVDW]�NRQVWUXLHUW�� 

6WDUNH��.XSIHUWUDQVIRUPDWRUHQ�XQG�HLQ�VWDELOHV�6WDKOEOHFKJHKlXVH�VWHKHQ�I�U���������
UREXVWH�/DQJOHELJNHLW���6\QHUJ\�)XQNWLRQHQ��HLQH�/LFKWERJHQOlQJHQUHJHOXQJ�����������
HUK|KHQ�GHQ��.RPIRUW�XQG�VWHLJHUQ�GLH�6FKZHL�TXDOLWlW� 

· 5REXVWH�.RQVWUXNWLRQ 

· �-5ROOHQ�$QWULHE 

· 6\QHUJ\�%HGLHQXQJ 

· /LFKWERJHQOlQJHQUHJHOXQJ 

· $QVFKOHLFKDXWRPDWLN 

· 9HUVWlUNWH�:DVVHUN�KOXQJ 

· )DKUZHUN�PLW����PP�5lGHU 

 

0RGHO  �����::. 

1HW]VSDQQXQJ  �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�  ��$ 

/HHUODXIVSDQQXQJ  ��9 

(IIHNWLYHU�(LQJDQJVVWURP  ��$ 

6FKZHL�VWURPEHUHLFK  ��-���$ 

6FKZHL�VWXIHQ  �� 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&    

6WURP�EHL�����('�#���&  ���$ 

6WURP�EHL������('�#���&  ���$ 

0D�H��+[%[/�  ����[���[���PP 

*HZLFKW  ���NJ 

6FKXW]NODVVH  ,3�� 

.RQIRUPLWlWV]HLFKHQ  &( 

6LFKHUXQJVNODVVH  6 



�� 

+\SHU�7,*�$&�'&�XQG�2PHJD�$&�'&�6HULH 

'LH�0XOWLSUR]HVV�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ�� 
 
9LHOVHLWLJNHLW�XQG�K|FKVWH�3HUIRUPDQFH�LQ�HLQHU�0DVFKLQH�YHUHLQW� 
 
(LQIDFKVWH�%HGLHQXQJ�I�U�LQWXLWLYH�1XW]XQJ��'LH�SHUIHNWH�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ� 

+\SHU�7,* 

+\SHU7,*�$&�'&�&:. 
 
2PHJD�����&:. 
 
 



��� 

(LQLJH�)XQNWLRQ�VLQG�QLFKW�LQ�DOOHQ�0RGHOOHQ�YHUI�JEDU� 
 

+\SHU�7,*�$&�'&�XQG�2PHJD�$&�'&�6HULH 

+\SHU�7,*�$&�'&�)URQWHLQJDEHV\VWHP 

2PHJD�����&:.��$&�'&� 

���9�)URQWHLQJDEHV\VWHP 

(OHNWURGH 

:,* 

HyperSpot Double pulseAC/DC

~
Double pulseMIX TIG



�� 

0DKH�-�3HUIHNWH�/LFKWERJHQWHFKQLN 

+LJK�3HUIRUPDQFH�/LFKWE|JHQ 

+\SHU�$UF�$FWLYH 

'HU�QHXH�DNWLYH�/LFKWERJHQ�I�U�JOHLFKEOHLEHQGHQ�
:lUPHHLQWUDJ��.RPSHQVDWLRQ�GHU�����������������
/LFKWERJHQOlQJH�EHVRQGHUV�LQ�=ZDQJVODJHQ� 

+RFKIUHTXHQ]�,PSXOV�6FKZHL�HQ 

,PSXOVVFKZHL�HQ�PLW�G\QDPLVFKHU�.RQWUROOH�
GHV�/LFKWERJHQV��9ROO�QXW]EDUHV�6SHNWUXP�GHU������
6WURPHLQVWHOOXQJVSDUDPHWHU��(LQJHVFKQ�UWHU�
XQG�VWDELOHU�/LFKWERJHQ�I�U�WLHIHV�(LQGULQJHQ�LQV�
0DWHULDO��5HGX]LHUWHU�:lUPHHLQWUDJ�� 

+\SHU�6SRW 

$XWRPDWLVLHUWH�3XQNWVFKZHL�XQJHQ��������������
.RPIRUWDEOHV�3XQNWHQ�XQG�+HIWHQ� 

1LHGULJ�)UHTXHQ]�,PSXOV�6FKZHL�HQ 

.RQWUROOLHUWHV�6FKZHL�HQ�PLW�VHKU�JXWHU�
6FKZHL�EDGNRQWUROOH�XQG�UHGX]LHUWHP���������
:lUPHHLQWUDJ�/LFKWERJHQNRQWUROOH�����������������
%HVRQGHUV�JHHLJQHW�EHL�VWDUNHQ�0DWHULDO����������
XQG�LQ�=ZDQJVODJHQ�� 



��� 

0DKH�-�3HUIHNWH�/LFKWERJHQWHFKQLN 

+LJK�3HUIRUPDQFH�/LFKWE|JHQ 

$&�'& 

'\QDPLVFKHU�$&�'&�6WURP�I�U�$OXPLQLXP�XQG�(GHOVWDKO�
6FKZHL�HQ��)UHL�HLQVWHOOEDUH�%DODQFHUHJHOXQJ�I�U�EHVWH�
6FKZHL�HUJHEQLVVH�EHLP�$OXPLQLXP�6FKZHL�HQ� 

6WURP�0RGXODWLRQ 

9RUZDKO�YRQ�6LQXV��7UDSH]�RGHU�5HFKWHFN�0RGXODWLRQ��
'HILQLHUWH�6FKZHL�QlKWH�XQG�PRGXOLHUWH���������������
6FKZHL�QDKWJHRPHWULH� 

0L[�7,* 

%HVRQGHUV�JHHLJQHW�I�U�GDV�$OXPLQLXP�6FKZHL�HQ�LQ���
=ZDQJVODJHQ��'XUFK�DXWRPDWLVLHUWHV�8PVFKDOWHQ�YRQ�����������
$&�]X�'&�ZLUG�GHU�(QHUJLHHLQWUDJ�GHXWOLFK�UHGX]LHUW� 

$FWLYH�%RRVW 

6FK�W]W�YRU�GHP�$XVO|VHQ�GHU�1HW]VLFKHUXQJ� 

=XVFKDOWEDUH�PD[LPDOH�/HLVWXQJ�DOV�5HVHUYH�I�U�HUK|KWHQ�
/HLVWXQJVEHGDUI� 



�� 

+\SHU�7,*�)URQWHLQJDEHV\VWHP 

(LQIDFK�XQG��EHUVLFKWOLFK 

+\SHU�7,*�$&�'& 

 

· (LQNQRSIEHGLHQXQJ 

· hEHUVLFKWOLFKH�%HGLHQHUI�KUXQJ 

· 6\QHUJLVFKH�.HQQOLQLHQ 

· +\SHU�$UF�$FWLYH�.HQQOLQLH�VHULHQPl�LJ 

· +\SHU�6SRW�.HQQOLQLH�VHULHQPl�LJ 

· +RFKIUHTXHQ]SXOVHQ�VHULHQPl�LJ 

· )HUQEHGLHQXQJ�(LQ���$XV 

· +)�6WDUW�RGHU�/LIW�$UF�6WDUW 

· '&��XQG�'&-�6FKZHL�HQ��00$� 

· $&�6FKZHL�HQ��00$� 

+\SHU�7,*�'& 

 

· (LQNQRSIEHGLHQXQJ 

· hEHUVLFKWOLFKH�%HGLHQHUI�KUXQJ 

· 6\QHUJLVFKH�.HQQOLQLHQ 

· +\SHU�$UF�$FWLYH�.HQQOLQLH�VHULHQPl�LJ 

· +\SHU�6SRW�.HQQOLQLH�VHULHQPl�LJ 

· +RFKIUHTXHQ]SXOVHQ�VHULHQPl�LJ 

· )HUQEHGLHQXQJ�(LQ���$XV 

· +)�6WDUW�RGHU�/LIW�$UF�6WDUW 

· 00$�6FKZHL�HQ 

HyperArcActive Double pulseHF Pulse HyperSpot Double pulseAC/DC

~
Double pulseMIX TIG



��� 

2PHJD���%HWD�)URQWHLQJDEHV\VWHP 

(LQIDFK�XQG��EHUVLFKWOLFK 

· (LQNQRSIEHGLHQXQJ 

· hEHUVLFKWOLFKH�%HGLHQHUI�KUXQJ 

· 6\QHUJLVFKH�.HQQOLQLHQ 

· +RFKIUHTXHQ]SXOVHQ�VHULHQPl�LJ 

· )HUQEHGLHQXQJ�(LQ���$XV 

· +)�6WDUW� 

· 00$�6FKZHL�HQ 

· (LQNQRSIEHGLHQXQJ 

· hEHUVLFKWOLFKH�%HGLHQHUI�KUXQJ 

· 6\QHUJLVFKH�.HQQOLQLHQ 

· +\SHU�$UF�$FWLYH�.HQQOLQLH�VHULHQPl�LJ 

· 0L[�7,*�VHULHQPl�LJ��QXU�2PHJD� 

· +\SHU�6SRW��QXU�%HWD�GLJLWDO� 

· +RFKIUHTXHQ]SXOVHQ�VHULHQPl�LJ 

· )HUQEHGLHQXQJ�(LQ���$XV 

· +)�6WDUW�RGHU�/LIW�$UF�6WDUW 

· $&�6FKZHL�HQ��00$� 

HyperArcActive Double pulseHF Pulse HyperSpot Double pulseAC/DC

~
Double pulseMIX TIG

2PHJD�3URIHVVLRQDO 

%HWD�3URIHVVLRQDO 

2PHJD�6\QHUJ\ 

%HWD�6\QHUJ\ 



�� 

+\SHU�7,*�$&�'& 

+\SHU�7,*�$&�'&�:,*�6FKZHL�PDVFKLQHQ� 

I�U�LQGXVWULHOOH�+LJK�3HUIRUPDQFH� 

 
0LW�GHQ�)XQNWLRQHQ�+LJK�3XOV��/RZ�3XOV��0,;�-�7LJ�XQG���������� 

3XQNW�-6FKZHL�HQ� 

· +\SHU�$FWLYH�$UF 

· +\SHU�6SRW��$UF 

· +\SHU�0L[�-�7LJ 

· +\SHU�+LJK�3XOV 

· +\SHU�/RZ�3XOV 

· /HLVWXQJV�-�8SJUDGH 

· 1RLVH�-�5HGXFWLRQ�-�6\VWHP 

HyperArcActive Double pulseHF Pulse HyperSpot Double pulseAC/DC

~
Double pulseMIX TIG

0RGHO ��� ��� ��� ��� ��� ��� ��� ��� 

8SJUDGH PD[����$ PD[����$ PD[����$ - PD[����$ PD[����$ PD[����$ - 

1HW]VSDQQXQJ 
�[���9��
�����+] 

�[���9��
�����+] 

�[���9��
�����+] 

�[���9��
�����+] 

�[���9��
�����+] 

�[���9��
�����+] 

�[���9��
�����+] 

�[���9��
�����+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ��9 ��9 ��9 ��9 ��9 ��9 ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP ��$ ��$ ��$ ��$ ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK �-���$ �-���$ �-���$ �-���$ �-���$ �-���$ �-���$ �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�
#���& 

���������$   ���������$ ���������$ ���������$   ���������$ ���������$ 

6WURP�EHL�����('�#���&   ���$ ���$ ���$   ���$ ���$ ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ ���$ ���$ ���$ ���$ ���$ 

0D�H��+[%[/� 
���[���[���

PP 
���[���[���

PP 
���[���[���

PP 
���[���[���

PP 
���[���[���

PP 
���[���[���

PP 
���[���[���

PP 
���[���[���

PP 

*HZLFKW ��NJ ��NJ ��NJ ��NJ ���NJ ���NJ ���NJ ���NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 6 6 6 6 



��� 

2PHJD�����&:.�$&�'&����9 

2PHJD�7,*�$&�'&�:,*�6FKZHL�PDVFKLQH�I�U�GLH�:HUNVWDWW 

· 7,*�$FWLYH�$UF 

· 7,*�0L[�-�7LJ 

· 7,*��+)�3XOV 

· 7,*��/RZ�3XOV 

· 7,*�$FWLYH�%RRVW 

2PHJD�3URIHVVLRQDO 

2PHJD��3URIHVVLRQDO�PLW� 

+LJK�3XOV�XQG�/RZ�3XOV�6FKZHL�HQ��0,;-7LJ���� 

XQG�3XQNW�-6FKZHL�HQ� 

HyperArcActive Double pulseHF Pulse Double pulseAC/DC

~
Double pulseMIX TIG Double pulseActive BOOST

230V

0RGHO      ����&:. 

8SJUDGH     - - 

1HW]VSDQQXQJ      ���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�      ��$ 

/HHUODXIVSDQQXQJ      ��9 

(IIHNWLYHU�(LQJDQJVVWURP      ��$ 

6FKZHL�VWURPEHUHLFK      �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&      ���������$ 

6WURP�EHL�����('�#���&      ���$ 

6WURP�EHL������('�#���&      ���$ 

0D�H��+[%[/�      ���[���[���PP 

*HZLFKW      ��NJ 

6FKXW]NODVVH      ,3�� 

.RQIRUPLWlWV]HLFKHQ      &( 

6LFKHUXQJVNODVVH      6 



�� 

· 2PHJD�$FWLYH�$UF 

· 2PHJD�0L[�-�7LJ 

· 2PHJD�+LJK�3XOV 

· 2PHJD�$FWLYH�%RRVW 

· 2PHJD�5& 

2PHJD��3URIHVVLRQDO 

2PHJD�SURIHVVLRQDO�PLW�+LJK�3XOV�XQG�/RZ�3XOV�
6FKZHL�HQ��0,;-7LJ�6FKZHL�HQ� 

HyperArcActive Double pulseHF Pulse Double pulseAC/DC

~
Double pulseMIX TIG Double pulseActive BOOST

230V

2PHJD�6\QHUJ\ 

2PHJD�6\QHUJ\�6FKZHL�HQ�PLW�GHP�(DV\�-�7R�-�8VH�
)URQWHLQJDEHV\VWHP�� 

 

2PHJD�'LJLWDO�$&�'&�:,*����9 

0RGHO     ���  ���� ���� 

8SJUDGH     -  PD[����$ - 

1HW]VSDQQXQJ     ���9�������+]  �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�     ��$  ��$ ��$ 

/HHUODXIVSDQQXQJ     ��9  ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP     ��$  ��$ ��$ 

6FKZHL�VWURPEHUHLFK     �-���$  �-���$ �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&     ���������$    ���������$ 

6WURP�EHL�����('�#���&     ���$  ���$ ��� 

6WURP�EHL������('�#���&     ���$  ���$ ��� 

0D�H��+[%[/�     ���[���[���PP  ���[���[���PP ���[���[���PP 

*HZLFKW     ��NJ  ��NJ ��NJ 

6FKXW]NODVVH     ,3��  ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ     &(  &( &( 

6LFKHUXQJVNODVVH     6  6 6 

· 2PHJD�$XWRSXOV 

· 2PHJD�$FWLYH�%RRVW 

· 2PHJD�5& 

· 00$�6FKZHL�HQ 



��� 

2PHJD�'LJLWDO�$&�'&�:,*����9 

2PHJD�SURIHVVLRQDO�PLW�+LJK�3XOV�XQG�/RZ�3XOV�6FKZHL�HQ��0,;-7LJ�
XQG�3XQNW�-6FKZHL�HQ� 

Double pulseActive BOOST

230V

HyperArcActive Double pulseHF Pulse Double pulseAC/DC

~
Double pulseMIX TIG

· 2PHJD�$FWLYH�$UF  2PHJD�0L[�-�7LJ 

· 2PHJD�+LJK�3XOV  2PHJD�/RZ�3XOV 

· /HLVWXQJ�-�8SJUDGH 

2PHJD�SURIHVVLRQDO�PLW�+LJK�3XOV�XQG�/RZ�3XOV�
6FKZHL�HQ��0,;-7LJ�6FKZHL�HQ� 

2PHJD�6\QHUJ\�6FKZHL�HQ�PLW�GHP�
(DV\�-�7R�-�8VH�)URQWHLQJDEHV\VWHP�� 



�� 

+\SHU�7,*�'&�XQG�%HWD�'LJLWDO�6HULH 

'LH�0XOWLSUR]HVV�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ�� 
 
9LHOVHLWLJNHLW�XQG�K|FKVWH�3HUIRUPDQFH�LQ�HLQHU�0DVFKLQH�YHUHLQW� 
 
(LQIDFKVWH�%HGLHQXQJ�I�U�LQWXLWLYH�1XW]XQJ��'LH�SHUIHNWH�0DVFKLQH�I�U�DOOH�6FKZHL�DXIJDEHQ� 

+\SHU�7,* 

+\SHU7,*�'&�&:. 
 
%HWD�GLJLWDO�����&:. 
 
 



��� 

+\SHU�7,*�'&�XQG�%HWD�'LJLWDO�6HULH 

(OHNWURGH 

:,* 

HyperSpot

+\SHU�7,*�'&��)URQWHLQJDEHV\VWHP 

%HWD�GLJLWDO�����&:.� 

���9�)URQWHLQJDEHV\VWHP %HWD�'&�)URQWHLQJDEHV\VWHP 

%HWD�'&�6<1�)URQWHLQJDEHV\VWHP 



�� 

+\SHU�7,*�'&����9 

+\SHU�7,*�'&�I�U�HUVWNODVVLJH�6FKZHL�HUJHEQLVVH 

+\SHU�7,*�'& 

· +\SHU�7,*�$FWLYH�$UF 

· +\SHU�7,*�6SRW��$UF 

· +\SHU�7,*�+LJK�)UHQTXHQF\�3XOV 

· +\SHU�7,*�/HLVWXQJV�-8SJUDGH 

· 1RLVH�-�5HGXFWLRQ�-�6\VWHP 

HyperArcActive Double pulseHF Pulse HyperSpot

0RGHO ��� ��� ��� ��� 

8SJUDGH PD[����$ PD[����$ PD[����$ - 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ��9 ��9 ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK �-���$ �-���$ �-���$ �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&       ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ ���$ ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ ���$ 

0D�H��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP ���[���[���PP 

*HZLFKW ��NJ ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 

/HLVWXQJVVWDUN�XQG�RSWLRQDOH�8SJUDGHV 



��� 

%HWD�GLJLWDO�&:.����9 

�7,*�'&�6FKZHL�PDVFKLQH�I�U�GLH�:HUNVWDWW 

0RGHO   ����&:. 

8SJUDGH   - 

1HW]VSDQQXQJ   ���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�   ��$ 

/HHUODXIVSDQQXQJ   ��9 

(IIHNWLYHU�(LQJDQJVVWURP   ��$ 

6FKZHL�VWURPEHUHLFK   �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&   ���������$ 

6WURP�EHL�����('�#���&   ���$ 

6WURP�EHL������('�#���&   ���$ 

0D�H��+[%[/�   ���[���[���PP 

*HZLFKW   ��NJ 

6FKXW]NODVVH   ,3�� 

.RQIRUPLWlWV]HLFKHQ   &( 

6LFKHUXQJVNODVVH   6 

· 7,*�$FWLYH�$UF 

· 7,*�6SRW�$UF 

· 7,*�+LJK�)UHTXHQF\�3XOV 

· 7,*�$FWLYH�%RRVW 

HyperArcActive Double pulseHF Pulse Double pulseActive BOOST

230V



�� 

%HWD�'LJLWDO�'&�:,*����9 

· %HWD�7,*�$FWLYH�$UF 

· %HWD�7,*�6SRW��$UF 

· %HWD�7,*�+)�3XOV 

· %HWD�7,*�$FWLYH�%RRVW 

0RGHO   ���� ��� ��� ��� 

8SJUDGH   - - PD[����$ - 

1HW]VSDQQXQJ   ���9�������+] ���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�   ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ   ��9 ��9 ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP   ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK   ��-���$ �-���$ �-���$ �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&   ���������$ ���������$   ���������$ 

6WURP�EHL�����('�#���&   ���$ ���$ ���$ ��� 

6WURP�EHL������('�#���&   ��$ ���$ ���$ ��� 

0D�H��+[%[/�   ���[���[���PP ���[���[���PP ���[���[���PP ���[���[���PP 

*HZLFKW   ��NJ ����NJ ����NJ ����NJ 

6FKXW]NODVVH   ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ   &( &( &( &( 

6LFKHUXQJVNODVVH   6 6 6 6 

%HWD�GLJLWDO��3URIHVVLRQDO 

(OHNWURGH 

:,* 

HyperSpot



��� 

%HWD�'LJLWDO�'&�:,*����9 

%HWD�GLJLWDO�3URIHVVLRQDO�PLW�GHP�DNWLYHQ�/LFKWERJHQ��3XQNWVFKZHL�IXQNWLRQ����
$FWLYH�%RRVW�XQG������+]�+)�3XOV� 

%HWD�GLJLWDO�6\QHUJ\�PLW�GHP�HLQIDFKHQ��VHOEVWHUNOlUHQGHP�)URQWHLQJDEHV\VWHP����������������

,�-�7,*����� 

· 8S�6ORSH 

· 'RZQ�6ORSH 

· *DV�9RUVWU|PHQ 

· *DV�1DFKVWU|PHQ 

· 00$�6FKZHL�HQ 

%HWD�GLJLWDO��3URIHVVLRQDO  %HWD�GLJLWDO�6\QHUJ\ 

· %HWD�7,*�$FWLYH�$UF 

· %HWD�7,*�6SRW��$UF 

· %HWD�7,*�+)�3XOV 

· %HWD�7,*�$FWLYH�%RRVW 

· %HWD�7,*�$FWLYH�%RRVW 

· %HWD�7,*�$XWR�3XOV� 

· %HWD�7,*�(DV\�8VH� 

· 6SRW�$UF 

,-7,*���HLQIDFK�]X�EHGLHQHQ�PLW�'UHKNQ|SIHQ��'HU�.ODVVLNHU�I�U�MHGHQ�6FKZHL�HU������������� 

(OHNWURGH :,* 

HyperSpot

(OHNWURGH 



�� 

3ODVPD�:,*�6FKZHL�HQ 

'LH�0DKH�3ODVPD���:,*�6FKZHL�JHUlWH�ELHWHQ�HLQHQ�JUR�HQ�/HLVWXQJVXPIDQJ� 

$Q�HLQHP�$UEHLWVSODW]�3ODVPD�6FKZHL�HQ�XQG�:,*�6FKZHL�HQ�PLW�QXU�HLQHP�
*HUlW� 

$OOH�3ODVPDJHUlWH�ZHUGHQ�PLW�LQWHJULHUWHP�,QWHUIDFH�]XP�DXWRPDWLVLHUWHQ������
6FKZHL�HQ�DXVJHOLHIHUW� 

(LQH�OHLVWXQJVIlKLJH�:DVVHUN�KOXQJ�LVW�LP�*HUlW�LQWHJULHUW� 

'LH�(LQVWHOOXQJ�GHV�*DVIOXVV�HUIROJW��EHU�3Ul]LVLRQV�'XUFKIOXVVUHJOHU� 

 

0DKH�3ODVPD7,*������ 

0LFUR�3ODVPD�6FKZHL�HQ�PLW���$�3ODVPDVFKZHL�HQ�XQG���$�:,*�6FKZHL�HQ� 

 

0DKH�3ODVPD7,*������ 

0LFUR�3ODVPD�6FKZHL�HQ�PLW���$�3ODVPDVFKZHL�HQ�XQG���$�:,*�6FKZHL�HQ� 

 

0DKH�3ODVPD7,*������ 

0LFUR�3ODVPD�6FKZHL�HQ�PLW���$�3ODVPDVFKZHL�HQ�XQG���$�:,*�6FKZHL�HQ� 

 

0DKH�3ODVPD7,*���� 

3ODVPD�6FKZHL�HQ�PLW����$�3ODVPDVFKZHL�HQ�XQG����$�:,*�6FKZHL�HQ� 

 

0DKH�3ODVPD7,*���� 

3ODVPD�6FKZHL�HQ�PLW����$�3ODVPDVFKZHL�HQ�XQG����$�:,*�6FKZHL�HQ� 

 

0DKH�3ODVPD7,*���� 

3ODVPD�6FKZHL�HQ�PLW����$�3ODVPDVFKZHL�HQ�XQG����$�:,*�6FKZHL�HQ� 



��� 

3ODVPD7,*�6FKZHL�JHUlW�PLW�)LQH�/LQH�/LFKWERJHQ� 

· 3ODVPD-�XQG�:,*��6FKZHL�HQ 

· 7XQJVWHQ�,QVLGH�7HFKQRORJ\ 

· )LQH�/LQH�6FKZHL�HQ 

· (LQJHEDXWHU�+RFKOHLVWXQJVN�KOHU 

· $UEHLWHW�PLW�$UJRQ��$UJRQ�+HOLXP����������������������������
XQG�$UJRQ�:DVVHUVWRII 

· $XWRPDWLRQ�,QWHUIDFH 

0RGHO   �� �� ��� ��� ��� 

8SJUDGH   PD[���$ - - PD[����$ - 

1HW]VSDQQXQJ   ���9�������+] ���9�������+] ���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH�   ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ   ��9 ��9 ��9 ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP   �$ �$ ��$ ��$ ����$ 

6FKZHL�VWURPEHUHLFK   ���-��$ ���-��$ �-���$ �-���$ �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&           ���������$ 

6WURP�EHL�����('�#���&       ���$   ���$ 

6WURP�EHL������('�#���&   ��$ ��$ ���$ ���$ ���$ 

0D�H��+[%[/�   ���[���[���PP ���[���[���PP ���[���[���PP ���[���[���PP ���[���[���PP 

*HZLFKW   ����NJ ����NJ ����NJ ���NJ ���NJ 

6FKXW]NODVVH   ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ   &( &( &( &( &( 

6LFKHUXQJVNODVVH   6 6 6 6 6 

3ODVPD�:,*�6FKZHL�HQ 



�� 

'HOWD����� 

(OHNWURGHQ�,QYHUWHU 

· 5XWLO��%DVLVFK�XQG�&HO� 

· )RUFH�$UF�    

· $QWL�6WLFN 

,�-����� 

(OHNWURGHQ�,QYHUWHU 

· )RUFH�$UF 

· $QWL�6WLFN 

'HOWD�GLJLWDO������-����� 

'LJLWDOHU�(OHNWURGHQ�,QYHUWHU� 

· %DVLVFK�5XWLO��&HO 

· )XVH�+ROG 

· )RUFH�$UF�HLQVWHOOEDU 

· (QWZLFNHOW�I�U�H[WUD�ODQJH�6WURPNDEHO 

· $QWL�6WLFN 

� (LQVWHOOEDUH�/HHUODXIVSDQQXQJ�DE���9 

0RGHO L-���� ���� ���� ���� ���� ���� ���� 

8SJUDGH - - -  PD[����$ PD[����$  

1HW]VSDQQXQJ ���9�������+] ���9�������+] ���9�������+] 
�[���9��
�����+] 

�[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ��9 ��9 ��9 ��9 ��9 ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP ��$ ��$ ��$ ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK ��-���$ �-���$ �-���$ �-���$ �-���$ �-���$ �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�
#���& 

���������$ ���������$ ���������$     

6WURP�EHL�����('�#���& ���$ ���$ ���$ ���$ ���$ ���$ ���$ 

6WURP�EHL������('�#���& ��$ ���$ ���$ ���$ ���$ ���$ ���$ 

0D�H��+[%[/� 
���[���[���P

P 
���[���[���P

P 
���[���[���P

P 
���[���[���P

P 
���[���[���P

P 
���[���[���P

P 
���[���[���P

P 

*HZLFKW �NJ �NJ ��NJ ��NJ ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( &( &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 6 6 6 6 

(�-�+DQG�6FKZHL�HQ 

(OHNWURGHQ�6FKZHL�LQYHUWHU�I�U�GHQ�LQGXVWULHOOHQ�(LQVDW]�� 

0LW�H[WUD�VWDUNHU�=�QGHLJHQVFKDIW��(QWZLFNHOW�I�U�H[WUD�ODQJH�6WURPNDEHO� 

6&67�6\VWHP�XQWHUVW�W]W�GHQ�%HWULHE�DP�*HQHUDWRU� 



��� 

8QWHUZDVVHU�-�(�-�+DQG�6FKZHL�HQ 

'HOWD�GLJLWDO�'6�6WURPTXHOOH�YRQ�����$PSHUH�ELV�����$PSHUH� 

6SH]LHOO�I�U�GDV�8QWHUZDVVHUVFKZHL�HQ�� 

· +RKH�/HLVWXQJ� 

· 2&9�6FKXW]HLQULFKWXQJ 

· 2SWLRQDO�PLW�1RWDXVVFKDOWHU 

· 6WDELOH�DNWLY�JHUHJHOWH�,QYHUWHU�6WURPTXHOOH 

· *HQHUDWRU�JHHLJQHW 

· 3ODW]VSDUHQGH�PRELOH�%DXJU|�H 

0RGHO ���� ���� ���� 

8SJUDGH PD[����$ PD[����$ - 

1HW]VSDQQXQJ �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ��9 ��9 ��9 

(IIHNWLYHU�(LQJDQJVVWURP ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK �-���$ �-���$ �-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&   ���������$ ���������$ 

6WURP�EHL�����('�#���& ���$ ���$ ���$ 

6WURP�EHL������('�#���& ���$ ���$ ���$ 

0D�H��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP 

*HZLFKW ��NJ ��NJ ��NJ 

6FKXW]NODVVH ,3�� ,3�� ,3�� 

.RQIRUPLWlWV]HLFKHQ &( &( &( 

6LFKHUXQJVNODVVH 6 6 6 

(OHNWURGHQ�6FKZHL�LQYHUWHU�I�U�GDV�8QWHU�-�:DVVHU�-�6FKZHL�HQ� 

0LW�23&�6FKXW]V\VWHP�I�U�GLH�.RQWUROOH�GHU�$XVJDQJVVSDQQXQJ� 

2SWLRQDO�PLW�1RWDXVVFKDOWHU�� 

��9�/HHUODXIVSDQQXQJ�I�U�GHQ�SHUIHNWHQ�6FKZHL�HU�.RPIRUW� 

6HKU�JXWH�=�QGHLJHQVFKDIWHQ��VFKZHL�W�DQ�ODQJHQ�6FKZHL�NDEHOQ� 



�� 

7KHWD�3ODVPD�6FKQHLGHQ 

'LH�PRGHUQHQ�7KHWD�3ODVPD�-�6FKQHLG�-�,QYHUWHU�I�U�EHVWH�6FKQHLGHUJHEQLVVH��'LH��H[WUHP������������
G\QDPLVFKHQ�5HVRQDQ]�-�,QYHUWHU�GHU�+6&�%DXUHLKH�HUUHLFKHQ�PHKU�6FKQHLGOHLVWXQJ�SUR�������������
*HUlWHNODVVH��0LW�ZHQLJHU�*HZLFKW�EHVRQGHUV�PRELO�DUEHLWHQ�LVW�PLW�GHU�7KHWD�6HULH�P|JOLFK� 
 
$XWRPDWLRQHQ�N|QQHQ�PLW�GHQ�7KHWD�$87�+6&�*HUlWHQ�UHDOLVLHUW�ZHUGHQ� 
'LH�*HUlWH�OHLVWHQ����$�ELV����$��0LW�GHQ�OXIWJHN�KOWHQ�/LIW�$UF�%UHQQHUQ��GHU�36$%�6HULH������
HUUHLFKHQ�GLH�6FKQLWWH�RSWLPDOH�(UJHEQLVVH� 

7KHWD�+6& 

7KHWD��� 
 
7KHWD����+6& 
 
7KHWD�����+6& 
 
7KHWD�����+6& 
 
 



��� 

7KHWD�3ODVPD�6FKQHLGHQ 

7KHWD����-�����+6&�%HGLHQV\VWHP 

7KHWD����%HGLHQV\VWHP 

7KHWD�3ODVPDVFKQHLGHQ�I�U�GHQ�3URIL���)XQNWLRQVXPIDQJ�I�U�GHQ�SURIHVVLRQHOOHQ�������
$QZHQGHU��/RFKEOHFK�6FKQHLGIXQNWLRQ��*DV�-�7HVW�XQG�HLQH�9HUVRUJXQJVHLQKHLW�
LQNOXVLYH�:DVVHUDEVFKHLGHU�ODVVHQ�NHLQH�:�QVFKH�RIIHQ� 

7KHWD�3ODVPDVFKQHLGJHUlWH�I�U�GDV�XOWLPDWLYH�+RFKOHLVWXQJVVFKQHLGHQ��1LHGULJH�����
%HWULHEVNRVWHQ�XQG�EHVWH�3URGXNWLYLWlW�GXUFK�GLH�0DKH�+6&�7HFKQRORJLH�������������������
'LH�RSWLRQDOH�6FKQLWWVWHOOH�I�U�GLH�$XWRPDWLVLHUXQJ�PDFKW�GDV�*HUlW�]X�HLQHP������������
$OOURXQGHU��3ODVPDVFKQHLGEUHQQHU�GHU�36+%�6HULH�I�U�PD[LPDOH�6FKQHLGOHLVWXQJ�� 



�� 

3ODVPD�6FKQHLGHQ 

7KHWD�3ODVPD�6FKQHLGHQ 

· 7KHWD���������9 

· 7UHQQVFKQLWW�JU|�HU���PP 

· 4XDOLWlWVVFKQLWW���PP 

· 6WDELOH�/LIW�$UF�=�QGXQJ 

· .OHLQHU�%UHQQHU�I�U�HQJH�)OlFKHQ 

· 7LPHU�I�U�*HVDPW]HLW 

· 7LPHU�I�U�9HUVFKOHL�WHLO�6WDQG]HLW 

· /RFKEOHFK�6FKQHLGIXQNWLRQ 

· ,QWHJULHUWHU�:DVVHUDEVFKHLGHU 

· ,QWHJULHUWH�'UXFNDQ]HLJH 

0RGHO �� �� ��� ��� 

8SJUDGH - - - - 

1HW]VSDQQXQJ ���9�������+] �[���9�������+] �[���9�������+] �[���9�������+] 

1HW]DEVLFKHUXQJ��WUlJH� ��$ ��$ ��$ ��$ 

/HHUODXIVSDQQXQJ ���9 ���9 ���9 ���9 

(IIHNWLYHU�(LQJDQJVVWURP ��$ ��$ ��$ ��$ 

6FKZHL�VWURPEHUHLFK ��-��$ ��-��$ ��-���$ ��-���$ 

(LQVFKDOWGDXHU�EHL�PD[��6WURP�#���&   ��������$   ���������$  

6WURP�EHL�����('�#���& ��$ ��$ ���$ ���$ 

6WURP�EHL������('�#���& ��$ ��$ ��$ ���$ 

(PSIRKOHQHU�6FKQLWW ���PP ����PP ����PP ����PP 

7UHQQVFKQLWW ����PP ����PP ����PP 

0D�H��+[%[/� ���[���[���PP ���[���[���PP ���[���[���PP ���[���[���PP 
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