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&KDSWHU����6DIHW\�3UHFDXWLRQV 

����6DIHW\�3UHFDXWLRQV 

7KH�IROORZLQJ�VDIHW\�SUHFDXWLRQV�PXVW�EH�XQGHUVWRRG�WR�DYRLG�SHUVRQDO�LQMXU\�DQG�SUHYHQW�GDPDJH�WR�WKLV�SURGXFW�RU�

DQ\�SURGXFWV�FRQQHFWHG�WR�LW��7R�DYRLG�SRVVLEOH�VDIHW\�KD]DUGV��LW�LV�HVVHQWLDO�WR�IROORZ�WKHVH�SUHFDXWLRQV�ZKLOH�XVLQJ�

WKLV�SURGXFW� 

z 2QO\�SURIHVVLRQDOO\�WUDLQHG�SHUVRQQHO�FDQ�RSHUDWH�WKH�PDLQWHQDQFH�SURFHGXUH� 

z $YRLG�ILUH�DQG�SHUVRQDO�LQMXU\� 

z 8VH�SURSHU�SRZHU�FRUG��8VH�RQO\�WKH�SRZHU�FRUG�VSHFLILHG�IRU�WKLV�SURGXFW�DQG�FHUWLILHG�IRU�WKH�FRXQWU\�UHJLRQ�

RI�XVH� 

z &RQQHFW�DQG�GLVFRQQHFW�SUREHV�SURSHUO\��&RQQHFW�WKH�LQVWUXPHQW�SUREH�FRUUHFWO\��DQG�LWV�JURXQG�WHUPLQDO�LV�

JURXQG�SKDVH��'R�QRW�FRQQHFW�RU�GLVFRQQHFW�SUREHV�RU�WHVW�OHDGV�ZKLOH�WKH\�DUH�FRQQHFWHG�WR�D�YROWDJH�VRXUFH��
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'LVFRQQHFW�WKH�SUREH�LQSXW�DQG�WKH�SUREH�UHIHUHQFH�OHDG�IURP�WKH�FLUFXLW�XQGHU�WHVW�EHIRUH�GLVFRQQHFWLQJ�WKH�

SUREH�IURP�WKH�PHDVXUHPHQW�SURGXFW� 

z *URXQG�WKH�SURGXFW��7R�DYRLG�HOHFWULF�VKRFN��WKH�LQVWUXPHQW�JURXQGLQJ�FRQGXFWRU�PXVW�EH�FRQQHFWHG�WR�

HDUWK�JURXQG� 

z 2EVHUYH�DOO�WHUPLQDO�UDWLQJV��7R�DYRLG�ILUH�RU�VKRFN�KD]DUG��REVHUYH�DOO�UDWLQJ�DQG�PDUNLQJV�RQ�WKH�SURGXFW��

&RQVXOW�WKH�SURGXFW�PDQXDO�IRU�IXUWKHU�LQIRUPDWLRQ�RI�UDWLQJV�EHIRUH�PDNLQJ�FRQQHFWLRQV�WR�WKH�SURGXFW� 

z 8VHU�FRUUHFW�SUREHV��7R�DYRLG�H[FHVVLYH�HOHFWULF�VKRFN��XVH�RQO\�FRUUHFW�UDWHG�SUREHV�IRU�DQ\�PHDVXUHPHQW� 

z 'LVFRQQHFW�$&�SRZHU��7KH�DGDSWHU�FDQ�EH�GLVFRQQHFWHG�IURP�$&�SRZHU�DQG�WKH�XVHU�PXVW�EH�DEOH�WR�DFFHVV�WKH�

DGDSWHU�DW�DQ\�WLPH� 

z 'R�QRW�RSHUDWH�ZLWKRXW�FRYHUV��'R�QRW�RSHUDWH�WKH�SURGXFW�ZLWK�FRYHUV�RU�SDQHOV�UHPRYHG� 

z 'R�QRW�RSHUDWH�ZLWK�VXVSHFWHG�IDLOXUHV��,I�\RX�VXVSHFW�WKDW�WKHUH�LV�GDPDJH�WR�WKLV�SURGXFW��KDYH�LW�LQVSHFWHG�

E\�VHUYLFH�SHUVRQQHO�GHVLJQDWHG�E\�0LFVLJ� 
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z 8VH�DGDSWHU�FRUUHFWO\��6XSSO\�SRZHU�RU�FKDUJH�WKH�HTXLSPHQW�E\�SRZHU�DGDSWHU�GHVLJQDWHG�E\�0LFVLJ��DQG�

FKDUJH�WKH�EDWWHU\�DFFRUGLQJ�WR�WKH�UHFRPPHQGHG�FKDUJLQJ�F\FOH� 

z $YRLG�H[SRVHG�FLUFXLWU\��'R�QRW�WRXFK�H[SRVHG�FRQQHFWLRQV�DQG�FRPSRQHQWV�ZKHQ�SRZHU�LV�SUHVHQW� 

z 3URYLGH�SURSHU�YHQWLODWLRQ� 

z 'R�QRW�RSHUDWH�LQ�ZHW�GDPS�FRQGLWLRQV� 

z 'R�QRW�RSHUDWH�LQ�D�IODPPDEOH�DQG�H[SORVLYH�DWPRVSKHUH� 

z .HHS�SURGXFW�VXUIDFHV�FOHDQ�DQG�GU\� 

z 7KH�GLVWXUEDQFH�WHVW�RI�DOO�PRGHOV�FRPSOLHV�ZLWK�&ODVV�$�VWDQGDUGV��EDVHG�RQ�(1�����������$��$��$���

EXW�GR�QRW�PHHW�&ODVV�%�VWDQGDUGV� 

0HDVXUHPHQW�&DWHJRU\ 

7KH�6PDUW�VHULHV�RVFLOORVFRSH�LV�LQWHQGHG�WR�EH�XVHG�IRU�PHDVXUHPHQWV�LQ�0HDVXUHPHQW�&DWHJRU\�,� 
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0HDVXUHPHQW�&DWHJRU\�'HILQLWLRQ 

0HDVXUHPHQW�FDWHJRU\�,�LV�IRU�PHDVXUHPHQWV�SHUIRUPHG�RQ�FLUFXLWV�QRW�GLUHFWO\�FRQQHFWHG�WR�WKH�0$,16��([DPSOHV�

DUH�PHDVXUHPHQWV�RQ�FLUFXLWV�QRW�GHULYHG�IURP�0$,16��DQG�VSHFLDOO\�SURWHFWHG��LQWHUQDO��0$,16�GHULYHG�FLUFXLWV��

,Q�WKH�ODWWHU�FDVH��WUDQVLHQW�VWUHVVHV�DUH�YDULDEOH��IRU�WKDW�UHDVRQ��WKH�XVHU�PXVW�XQGHUVWDQG�WKH�WUDQVLHQW�ZLWKVWDQG�

FDSDELOLW\�RI�WKH�HTXLSPHQW� 

:DUQLQJ 

,(&�0HDVXUHPHQW�&DWHJRU\��8QGHU�,(&�&DWHJRU\�,�PRXQWLQJ�FRQGLWLRQV��WKH�LQSXW�WHUPLQDO�FDQ�EH�FRQQHFWHG�WR�WKH�

FLUFXLW�WHUPLQDO�ZLWK�D�PD[LPXP�OLQH�YROWDJH�RI����9UPV��7R�DYRLG�WKH�ULVN�RI�HOHFWULF�VKRFN��WKH�LQSXW�WHUPLQDO�

VKRXOG�QRW�EH�FRQQHFWHG�WR�WKH�FLUFXLW�ZLWK�D�OLQH�YROWDJH�JUHDWHU�WKDQ����9UPV��,QVWDQWDQHRXV�RYHUYROWDJH�LV�

SUHVHQW�LQ�FLUFXLWV�WKDW�DUH�LVRODWHG�IURP�WKH�PDLQV�VXSSO\��7KH�6PDUW�VHULHV�GLJLWDO�RVFLOORVFRSH�LV�GHVLJQHG�WR�VDIHO\�

ZLWKVWDQG�VSRUDGLF�WUDQVLHQW�RYHUYROWDJH�XS�WR�����9SN��'R�QRW�XVH�WKLV�HTXLSPHQW�IRU�DQ\�PHDVXUHPHQWV�LQ�

FLUFXLWV�ZKHUH�WKH�LQVWDQWDQHRXV�RYHUYROWDJH�H[FHHGV�WKLV�YDOXH� 
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����6DIHW\�7HUPV�DQG�6\PEROV�  

7HUPV�LQ�WKH�PDQXDO�  

7KHVH�WHUPV�PD\�DSSHDU�LQ�WKLV�PDQXDO� 

:DUQLQJ��:DUQLQJ�VWDWHPHQWV�LQGLFDWH�FRQGLWLRQV�RU�SUDFWLFHV�WKDW�FRXOG�UHVXOW�LQ�LQMXU\�RU�ORVV�RI�OLIH� 

&DXWLRQ��&DXWLRQ�VWDWHPHQWV�LQGLFDWH�FRQGLWLRQV�RU�SUDFWLFHV�WKDW�FRXOG�UHVXOW�LQ�GDPDJH�WR�WKLV�SURGXFW�RU�

RWKHU�SURSHUW\� 

7HUPV�RQ�WKH�SURGXFW 

7KHVH�WHUPV�PD\�DSSHDU�RQ�WKH�SURGXFW� 

'DQJHU LQGLFDWHV�DQ�LQMXU\�KD]DUG�LPPHGLDWHO\�DFFHVVLEOH�DV�\RX�UHDG�WKH�PDUNLQJ� 

:DUQLQJ LQGLFDWHV�DQ�LQMXU\�KD]DUG�QRW�LPPHGLDWHO\�DFFHVVLEOH�DV�\RX�UHDG�WKH�PDUNLQJ� 

&DXWLRQ LQGLFDWHV�D�KD]DUG�WR�WKLV�SURGXFW�RU�RWKHU�SURSHUWLHV� 
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6\PEROV�RQ�WKH�SURGXFW 

7KH�IROORZLQJ�V\PEROV�PD\�DSSHDU�RQ�WKH�SURGXFW� 

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

+D]DUGRXV�9ROWDJH &DXWLRQ�5HIHU�WR�0DQXDO 3URWHFWLYH�*URXQG�7HUPLQDO 

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

&KDVVLV�*URXQG 0HDVXUHPHQW�*URXQG�7HUPLQDO 

3OHDVH�UHDG�WKH�IROORZLQJ�VDIHW\�SUHFDXWLRQV�WR�DYRLG�SHUVRQDO�LQMXU\�DQG�SUHYHQW�GDPDJH�WR�WKLV�SURGXFW�RU�

DQ\�SURGXFWV�FRQQHFWHG�WR�LW��7R�DYRLG�SRVVLEOH�KD]DUGV��WKLV�SURGXFW�FDQ�RQO\�EH�XVHG�ZLWKLQ�WKH�VSHFLILHG�

VFRSH� 

:DUQLQJ 

,I�WKH�LQVWUXPHQW�LQSXW�SRUW�LV�FRQQHFWHG�WR�D�FLUFXLW�ZLWK�WKH�SHDN�YROWDJH�KLJKHU�WKDQ���9�RU�WKH�SRZHU�H[FHHGLQJ�

����9$��WR�DYRLG�HOHFWULF�VKRFN�RU�ILUH� 



&KDSWHU����6DIHW\�3UHFDXWLRQV   

   7 

z 8VHU�RQO\�LQVXODWHG�YROWDJH�SUREHV�VXSSOLHG�ZLWK�WKH�LQVWUXPHQW��RU�WKH�HTXLYDOHQW�SURGXFW�LQGLFDWHG�LQ�WKH�

VFKHGXOH� 

z %HIRUH�XVH��LQVSHFW�YROWDJH�SUREHV��WHVW�OHDGV��DQG�DFFHVVRULHV�IRU�PHFKDQLFDO�GDPDJH�DQG�UHSODFH�ZKHQ�

GDPDJHG� 

z 5HPRYH�YROWDJH�SUREHV�DQG�DFFHVVRULHV�QRW�LQ�XVH� 

z 3OXJ�WKH�EDWWHU\�FKDUJHU�LQWR�WKH�$&�RXWOHW�EHIRUH�FRQQHFWLQJ�LW�WR�WKH�LQVWUXPHQW� 
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&KDSWHU����4XLFN�6WDUW�*XLGH�RI�2VFLOORVFRSH 

7KLV�FKDSWHU�FRQWDLQV�FKHFNV�DQG�RSHUDWLRQV�RI�WKH�RVFLOORVFRSH��<RX�DUH�UHFRPPHQGHG�WR�UHDG�WKHP�FDUHIXOO\�WR�

XQGHUVWDQG�DSSHDUDQFH��SRZHU�RQ�RII��VHWWLQJV�DQG�UHODWHG�FDOLEUDWLRQ�UHTXLUHPHQWV�RI�WKH�6PDUW�VHULHV�RVFLOORVFRSH� 

z ,QVSHFW�SDFNDJH�FRQWHQWV z 0RXVH�RSHUDWLRQ 

z 8VH�EUDFNHW z &RQQHFW�SUREH�WR�WKH�RVFLOORVFRSH 

z 6LGH�SDQHO�	�UHDU�SDQHO z 8VH�DXWRPDWLF 

z )URQW�SDQHO z 8VH�IDFWRU\�VHWWLQJV 

z 3RZHU�RQ�RII�WKH�RVFLOORVFRSH z 8VH�DXWR�FDOLEUDWLRQ 

z 8QGHUVWDQG�WKH�RVFLOORVFRSH�GLVSOD\�LQWHUIDFH z 3DVVLYH�SUREH�FRPSHQVDWLRQ 

z ,QWURGXFWLRQ�WR�EDVLF�RSHUDWLRQV�RI�RVFLOORVFRSH z 0RGLI\�WKH�ODQJXDJH 
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����,QVSHFW�3DFNDJH�&RQWHQWV 

:KHQ�\RX�RSHQ�SDFNDJH�DIWHU�UHFHLSW��SOHDVH�FKHFN�WKH�LQVWUXPHQW�DFFRUGLQJ�WR�WKH�IROORZLQJ�VWHSV� 

1) ,QVSHFW�LI�WKHUH�LV�DQ\�GDPDJH�FDXVHG�E\�WUDQVSRUWDWLRQ 

 ,I�WKH�SDFNDJH�RU�IRDP�LV�IRXQG�WR�EH�VHYHUHO\�GDPDJHG��SOHDVH�UHWDLQ�LW�XQWLO�WKH�LQVWUXPHQW�DQG�DFFHVVRULHV�

SDVV�WKH�HOHFWULFDO�DQG�PHFKDQLFDO�SURSHUWLHV�WHVW� 

2) ,QVSHFW�WKH�DFFHVVRULHV 

 $�GHWDLOHG�GHVFULSWLRQ�LV�JLYHQ�LQ�³$QQH[�%´�RI�WKLV�PDQXDO��<RX�FDQ�UHIHU�LW�WR�FKHFN�LI�WKH�DFFHVVRULHV�DUH�

FRPSOHWH��,I�WKH�DFFHVVRULHV�DUH�PLVVLQJ�RU�GDPDJHG��SOHDVH�FRQWDFW�0LFVLJ¶V�DJHQW�RU�ORFDO�RIILFH� 

3) ,QVSHFW�WKH�LQVWUXPHQW 

 ,I�DQ\�GDPDJH�WR�RVFLOORVFRSH�LV�IRXQG�E\�WKH�DSSHDUDQFH�LQVSHFWLRQ�RU�LW�IDLOV�WR�SDVV�WKH�SHUIRUPDQFH�WHVW��

SOHDVH�FRQWDFW�0LFVLJ¶V�DJHQW�RU�ORFDO�RIILFH��,I�WKH�LQVWUXPHQW�LV�GDPDJHG�GXH�WR�WUDQVSRUWDWLRQ��SOHDVH�UHWDLQ�

WKH�SDFNDJH�DQG�FRQWDFW�WKH�WUDQVSRUWDWLRQ�FRPSDQ\�RU�0LFVLJ¶V�DJHQW��DQG�0LFVLJ�ZLOO�PDNH�DUUDQJHPHQW� 
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����8VH�WKH�%UDFNHW 

3XW�WKH�IURQW�SDQHO�RI�WKH�RVFLOORVFRSH�IODWO\�RQ�WKH�WDEOH��8VH�\RXU�WZR�LQGH[�ILQJHUV�WR�KROG�WKH�XQGHUVLGH�RI�WKH�

EUDFNHW�DQG�RSHQ�WKH�EUDFNHW�E\�VOLJKWO\�XSZDUGV�IRUFH��DV�VKRZQ�LQ�)LJXUH����� 

 

)LJXUH�����2SHQ�%UDFNHW 
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����6LGH�3DQHO 

 

 

�  

)LJXUH�����6LGH�3DQHO 

7KHUH�DUH�YDULRXV�LQWHUIDFHV�RQ�WKH�VLGH�RI�WKH�RVFLOORVFRSH��IURP�OHIW�WR�ULJKW��3RZHU�RQ�EXWWRQ��*URXQGLQJ��3UREH�

FRPSHQVDWLRQ�VLJQDO�RXWSXW��86%�+RVW��+'0,��86%�'HYLFH��3RZHU�RII�ORFN��DQG�3RZHU�SRUW��  
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����5HDU�3DQHO 

 

)LJXUH�����5HDU�3DQHO 
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a) &K��±�&K��DUH�VLJQDO�PHDVXUHPHQW�FKDQQHOV 

b) $X[�RXW�LV�DQ�DX[LOLDU\�FKDQQHO��ZKLFK�LV�PDLQO\�XVHG�WR�PHDVXUH�WKH�ZDYHIRUP�UHIUHVK�UDWH�RI�WKH�RVFLOORVFRSH�

DQG�FDVFDGH�WKH�FXUUHQW�RVFLOORVFRSH�VLJQDO�WR�RWKHU�RVFLOORVFRSHV� 
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����7RS�3DQHO 

 

)LJXUH�����7RS�3DQHO�RI�7DEOHW�2VFLOORVFRSH 

 

2Q�WRS�RI�WKH�RVFLOORVFRSH�LV�WKH�0LFVLJ�83,�XQLYHUVDO�SUREH�LQWHUIDFH��ZKLFK�LV�GHVLJQHG�WR�SRZHU�DFWLYH�SUREHV�

DQG�DXWRPDWLFDOO\�FRPPXQLFDWH�VFDOH�IDFWRUV�RQ�WKH�VFRSH�GLVSOD\� 
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����)URQW�3DQHO 

 

)LJXUH�����)URQW�3DQHO�RI�7DEOHW�2VFLOORVFRSH 
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����3RZHU�RQ�RII�WKH�2VFLOORVFRSH�  

3RZHU�RQ�RII�WKH�RVFLOORVFRSH�  

)LUVW�WLPH�VWDUW 

z &RQQHFW�SRZHU�DGDSWHU�WR�WKH�RVFLOORVFRSH��DQG�WKH�RVFLOORVFRSH�VKRXOG�QRW�EH�SUHVVHG�RQ�WKH�DGDSWHU�FDEOH� 

z 3UHVV�WKH�SRZHU�EXWWRQ� � WR�VWDUW�WKH�LQVWUXPHQW� 

3RZHU�RQ 

z 3UHVV�WKH�SRZHU�EXWWRQ� � WR�VWDUW�WKH�LQVWUXPHQW�ZKLOH�HQVXULQJ�LW�LV�FRQQHFWHG�WR�D�SRZHU�VXSSO\� 

3RZHU�RII 

z 3UHVV�WKH�SRZHU�EXWWRQ� � ��JR�WR�SRZHU�RII�LQWHUIDFH��DQG�FOLFN�WR�WXUQ�RII�WKH�LQVWUXPHQW� 

z /RQJ�SUHVV�WKH�SRZHU�EXWWRQ� � IRU�IRUFHG�SRZHU�RII�RI�WKH�LQVWUXPHQW� 

3RZHU�RII�ORFN 
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z 7XUQ�WKH�SRZHU�RII�ORFN�VZLWFK�WR�2))��WKH�RVFLOORVFRSH�FDQQRW�EH�WXUQHG�RQ��  

� &DXWLRQ��)RUFHG�SRZHU�RII�PD\�UHVXOW�LQ�ORVV�RI�XQVDYHG�GDWD��SOHDVH�XVH�ZLWK�FDXWLRQ� 

����8QGHUVWDQG�WKH�2VFLOORVFRSH�'LVSOD\�,QWHUIDFH�  

7KLV�VHFWLRQ�SURYLGHV�D�EULHI�LQWURGXFWLRQ�DQG�GHVFULSWLRQ�RI�WKH�6PDUW�6HULHV�RVFLOORVFRSH�XVHU¶V�LQWHUIDFH��$IWHU�

UHDGLQJ�WKLV�VHFWLRQ��\RX�FDQ�EH�IDPLOLDU�ZLWK�WKH�RVFLOORVFRSH�GLVSOD\�LQWHUIDFH�FRQWHQW�ZLWKLQ�WKH�VKRUWHVW�SRVVLEOH�

WLPH��7KH�VSHFLILF�VHWWLQJV�DQG�DGMXVWPHQWV�ZLOO�EH�GHWDLOHG�LQ�VXEVHTXHQW�FKDSWHUV�DQG�VHFWLRQV��7KH�IROORZLQJ�

LWHPV�PD\�DSSHDU�RQ�WKH�VFUHHQ�DW�D�JLYHQ�WLPH�EXW�QRW�DOO�LWHPV�DUH�YLVLEOH��7KH�RVFLOORVFRSH�LQWHUIDFH�LV�VKRZQ�LQ�

)LJXUH����� 
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)LJXUH�����2VFLOORVFRSH�,QWHUIDFH�'LVSOD\ 
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1R� 'HVFULSWLRQ 

� 0LFVLJ�ORJR 

� 2VFLOORVFRSH�VWDWXV��LQFOXGLQJ�581��6723��:$,7��$XWR 

� 7ULJJHU�SRLQW 

� 6DPSOLQJ�UDWH��PHPRU\�GHSWK 

� 
7KH�DUHD�LQ�³>@´�LQGLFDWHV�WKH�SRVLWLRQ�RI�ZDYHIRUP�GLVSOD\HG�RQ�WKH�VFUHHQ�WKURXJKRXW�WKH�PHPRU\�

GHSWK 

� 
'HOD\�WLPH��WKH�WLPH�DW�ZKLFK�WKH�FHQWHU�OLQH�RI�WKH�ZDYHIRUP�GLVSOD\�DUHD�LV�UHODWLYH�WR�WKH�WULJJHU�

SRLQW 

� &HQWHU�OLQH�RI�ZDYHIRUP�GLVSOD\�DUHD 

� 0HPRU\�GHSWK�LQGLFDWUL[ 

� &XUUHQW�WULJJHU�W\SH�LQGLFDWLRQ 

�� &XUUHQW�WULJJHU�VRXUFH��WULJJHU�OHYHO 
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1R� 'HVFULSWLRQ 

�� 7ULJJHU�OHYHO�LQGLFDWRU 

�� 

&+�ǃ&+�ǃ&+�ǃ&+��FKDQQHO�LFRQV�DQG�YHUWLFDO�VHQVLWLYLW\�LFRQ��7DS�WKH�FKDQQHO�LFRQV�WR�RSHQ�

FKDQQHOV��&OLFN� � RU� � WR�DGMXVW�WKH�YHUWLFDO�VHQVLWLYLW\�RI�FKDQQHOV��2SHQ�WKH�FKDQQHO�PHQX�E\�

VZLSH�OHIW�IURP�WKH�GHVLUHG�FKDQQHO�DQG�VZLSH�ULJKW�WR�FORVH��'LVSOD\�WKH�YHUWLFDO�VHQVLWLYLW\�RI�

FKDQQHOV��'LVSOD\�FRXSOH�PHWKRG� 

�� 
7ULJJHU�OHYHO�DGMXVWPHQW��SUHVV�RQ�WKH�EXWWRQ�WR�PRGLI\�WKH�WULJJHU�OHYHO�WKURXJK�XSZDUG�DQG�

GRZQZDUG�PRYHPHQWV� 

�� 'LVSOD\�DUHDV�RI�86%�3&�FRQQHFWLRQ��86%�FRQQHFWLRQ��EDWWHU\�OHYHO��WLPH�HWF� 

�� 7ULJJHU�0RGH��$�DXWR���1�1RUPDO�� 

�� +RUL]RQWDO�DQG�YHUWLFDO�FXUVRUV�RSHQ�DQG�FORVH� 

�� 
&XUUHQW�FKDQQHO�VHOHFWLRQ��&OLFN�WR�SRS�XS�WKH�FXUUHQW�FKDQQHO�VZLWFKLQJ�PHQX�WR�VZLWFK�WKH�FXUUHQW�

FKDQQHO� 
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1R� 'HVFULSWLRQ 

�� 

+RUL]RQWDO�WLPH�EDVH�FRQWURO�LFRQ��7DS�WKH�OHIW�ULJKW�WLPH�EDVH�EXWWRQV�WR�DGMXVW�WKH�KRUL]RQWDO�WLPH�

EDVH�RI�WKH�ZDYHIRUP��7DS�WKH�WLPH�EDVH�WR�RSHQ�WKH�WLPH�EDVH�WDEOH��7DS�WR�VHOHFW�WKH�GHVLUHG�WLPH�

EDVH� 

�� 4XLFN�VDYH��7DS�WR�TXLFNO\�VDYH�WKH�ZDYHIRUP�DV�D�UHIHUHQFH�ZDYHIRUP� 

�� 
)LQH�DGMXVWPHQW�EXWWRQ��7DS�WKH�EXWWRQ�WR�ILQHO\�DGMXVW�WKH�ODVW�RSHUDWLRQ��LQFOXGLQJ�ZDYHIRUP�

SRVLWLRQ��WULJJHU�OHYHO�SRVLWLRQ��WULJJHU�SRLQW�DQG�FXUVRU�SRVLWLRQ� 

�� 7KH�YHUWLFDO�SRVLWLRQ�YDOXH�RI�WKH�FKDQQHO�LQGLFDWRU��  

�� &KDQQHO�LQGLFDWRU�FDQ�LQGLFDWH�WKH�]HUR�OHYHO�SRVLWLRQ�RI�WKH�RSHQ�FKDQQHO� 

�� 7ULJJHU�TXLFN�VWDUW�PHQX�LQGLFDWRU��VZLSH�OHIW�WR�RSHQ�WULJJHU�TXLFN�VWDUW�PHQX 

7DEOH�����'HVFULSWLRQ�RI�2VFLOORVFRSH�'LVSOD\�,QWHUIDFH 
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����,QWURGXFWLRQ�%DVLF�2SHUDWLRQV�RI�7RXFK�6FUHHQ 

7KH�6PDUW�6HULHV�RVFLOORVFRSH�RSHUDWHV�PDLQO\�E\�WDS��VZLSH��VLQJOH�ILQJHU�GUDJ� 

Tap 

Tap button on the touch screen to activate the corresponding menu and function. Tap any blank space on the screen 

to exit the menu. 

Swipe 

6LQJOH�ILQJHU�VZLSH��WR�RSHQ�FORVH�PHQXV��LQFOXGLQJ�PDLQ�PHQX��VKRUWFXW�PHQX�EXWWRQ�DQG�RWKHU�FKDQQHO�PHQX�

RSHUDWLRQV��)RU�H[DPSOH��WKH�PDLQ�PHQX�LV�RSHQHG�DV�VKRZQ�LQ�)LJXUH������7KH�FORVLQJ�PHWKRG�LV�WKH�RSSRVLWH�RI�

WKH�RSHQLQJ�PHWKRG� 
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)LJXUH�����6OLGH�RXW�RI�0DLQ�0HQX 

7DS�WKH�RSWLRQV�LQ�WKH�PDLQ�PHQX�WR�HQWHU�WKH�FRUUHVSRQGLQJ�VXEPHQX� 
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6LQJOH�ILQJHU�GUDJ 

)RU�FRDUVH�DGMXVWPHQWV�RI�YHUWLFDO�SRVLWLRQ��WULJJHU�SRLQW��WULJJHU�OHYHO��FXUVRU��HWF��RI�WKH�ZDYHIRUP��5HIHU�WR�³4.1 

Horizontal Move Waveform´�DQG�³5.3 Adjust Vertical Position´�IRU�GHWDLOV� 

�����0RXVH�2SHUDWLRQ 

&RQQHFW�WKH�PRXVH�WR�WKH�³86%�+RVW´�LQWHUIDFH��WKHQ�RSHUDWH�WKH�RVFLOORVFRSH�ZLWK�WKH�PRXVH��7KH�OHIW�EXWWRQ��ULJKW�

EXWWRQ�DQG�VFUROO�ZKHHO�RI�WKH�PRXVH�KDYH�WKH�VDPH�IXQFWLRQV�DV�WKH�ILQJHU�WRXFK�IXQFWLRQ��)LJXUH�����LV�D�VFKHPDWLF�

GLDJUDP�RI�WKH�PRXVH�VLQJOH�FOLFN�WR�VHOHFW�³5XQ�6WRS´�IXQFWLRQ�XQGHU�WKH�³0HQX´�RSWLRQ�LQ�WKH�³6KRUW�FXW�0HQXV´� 
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)LJXUH�����0RXVH�&XUVRU 

�����&RQQHFW�3UREH�WR�WKH�2VFLOORVFRSH�  

1) Connect the probe to the oscilloscope channel BNC connector. 

2) &RQQHFW�WKH�UHWUDFWDEOH�WLS�RQ�WKH�SUREH�WR�WKH�FLUFXLW�SRLQW�RU�PHDVXUHG�HTXLSPHQW��%H�VXUH�WR�FRQQHFW�WKH�

SUREH�JURXQG�ZLUH�WR�WKH�JURXQG�SRLQW�RI�WKH�FLUFXLW� 
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 0D[LPXP�LQSXW�YROWDJH�RI�WKH�DQDORJ�LQSXW 

Category I 300Vrms, 400Vpk. 

�����8VH�$XWR 

2QFH�WKH�RVFLOORVFRSH�LV�SURSHUO\�FRQQHFWHG�DQG�D�YDOLG�VLJQDO�LV�LQSXW��WDS�WKH�$XWR�6HW�EXWWRQ� � WR�TXLFNO\�

FRQILJXUH�WKH�RVFLOORVFRSH�WR�EH�WKH�EHVW�GLVSOD\�HIIHFWV�IRU�WKH�LQSXW�VLJQDO��:KLOH�WKH�RVFLOORVFRSH�LQ�DXWR�VWDWH��WKH�

$XWR�6HW�EXWWRQ�ZLOO�OLJKW�XS� � 

$XWR�LV�GLYLGHG�LQWR�$XWR�6HW�DQG�$XWR�5DQJH��,W�LV�GHIDXOWHG�DV�$XWR�6HW� 

$XWR�6HW�²�6LQJOH�WLPH�DXWR��DQG�HDFK�WLPH�SUHVV�³$XWR´��WKH�VFUHHQ�GLVSOD\V�³$XWR´�LQ�WKH�XSSHU�OHIW�FRUQHU��7KH�

RVFLOORVFRSH�FDQ�DXWRPDWLFDOO\�DGMXVW�WKH�YHUWLFDO�VFDOH��KRUL]RQWDO�VFDOH�DQG�WULJJHU�VHWWLQJ�DFFRUGLQJ�WR�WKH�

DPSOLWXGH�DQG�IUHTXHQF\�RI�VLJQDOV��DGMXVW�WKH�ZDYHIRUP�WR�WKH�DSSURSULDWH�VL]H�DQG�GLVSOD\�WKH�LQSXW�VLJQDO��$IWHU�

DGMXVWPHQWV��H[LW�IURP�WKH�DXWR�VHW��WKH�³$XWR´�LQ�WKH�XSSHU�OHIW�FRUQHU�GLVDSSHDUV� 

&KDQQHOV�PD\�EH�DXWRPDWLFDOO\�RSHQHG��$Q\�FKDQQHO�JUHDWHU�RU�OHVV�WKDQ�WKH�WKUHVKROG�OHYHO�FDQ�EH�RSHQHG�RU�

FORVHG�DXWRPDWLFDOO\�DFFRUGLQJ�WR�WKH�VHW�WKUHVKROG�OHYHO��7KH�WKUHVKROG�OHYHO�FDQ�EH�VHWWDEOH� 
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6RXUFH�FDQ�EH�DXWRPDWLFDOO\�WULJJHUHG��DQG�WKH�WULJJHUHG�VRXUFH�FKDQQHO�FDQ�EH�DXWRPDWLFDOO\�VHW�WR�VHOHFW�SULRULW\�WR�

WKH�FXUUHQW�VLJQDO�RU�WR�WKH�PD[LPXP�VLJQDO� 

2SHQ�WKH�PDLQ�PHQX��7DS�³$XWR´�WR�RSHQ�WKH�DXWR�VHW�PHQX��LQFOXGLQJ�FKDQQHO�RSHQ�FORVH�VHWWLQJ��WKUHVKROG�YROWDJH�

VHWWLQJ�DQG�WULJJHU�VRXUFH�VHWWLQJ� 

 

)LJXUH�����2SHQ�$XWR�6HW 

$XWRPDWLF�FRQILJXUDWLRQ�LQFOXGHV��VLQJOH�FKDQQHO�DQG�PXOWLSOH�FKDQQHOV��DXWRPDWLF�DGMXVWPHQW�RI�WKH�KRUL]RQWDO�

WLPH�EDVH��YHUWLFDO�VHQVLWLYLW\�DQG�WULJJHU�OHYHO�RI�VLJQDO��WKH�RVFLOORVFRSH�ZDYHIRUP�LV�LQYHUWHG�RII��WKH�EDQGZLGWK�
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OLPLW�VHWV�WR�IXOO�EDQGZLGWK��LW�VHWV�DV�'&�FRXSOLQJ�PRGH��WKH�VDPSOLQJ�PRGH�LV�QRUPDO��WKH�WULJJHU�W\SH�LV�VHW�WR�

HGJH�WULJJHU�DQG�WKH�WULJJHU�PRGH�LV�DXWRPDWLF� 

1RWH��7KH�DSSOLFDWLRQ�RI�$XWR�6HW�UHTXLUHV�WKDW�WKH�IUHTXHQF\�RI�PHDVXUHG�VLJQDO�LV�QR�OHVV�WKDQ���+]��WKH�GXW\�UDWLR�

LV�JUHDWHU�WKDQ����DQG�WKH�DPSOLWXGH�LV�DW�OHDVW��P9SS��,I�WKHVH�SDUDPHWHU�UDQJHV�DUH�H[FHHGHG��$XWR�6HW�ZLOO�IDLO� 

 

)LJXUH������$XWR�6HW�:DYHIRUP 
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$XWR�5DQJH���&RQWLQXRXVO\�DXWRPDWLF��WKH�RVFLOORVFRSH�FRQWLQXRXVO\�DGMXVWV�WKH�YHUWLFDO�VFDOH��KRUL]RQWDO�WLPH�EDVH�

DQG�WULJJHU�OHYHO�LQ�D�UHDO�WLPH�PDQQHU�DFFRUGLQJ�WR�WKH�PDJQLWXGH�DQG�IUHTXHQF\�RI�VLJQDO��,W�LV�GHIDXOWHG�DV�RII�DQG�

QHHGV�WR�EH�RSHQHG�LQ�WKH�PHQX��7KLV�IXQFWLRQ�LV�PXWXDOO\�H[FOXVLYH�ZLWK�³$XWR�6HW´� 

2SHQ�WKH�PDLQ�PHQX�DQG�WDS�³$XWR´�WR�RSHQ�WKH�DXWR�UDQJH�PHQX�IRU�WKH�FRUUHVSRQGLQJ�VHWWLQJV��:KHQ�WKH�

RVFLOORVFRSH�DXWR�UDQJH�IXQFWLRQ�LV�WXUQHG�RQ��WKH�RVFLOORVFRSH�ZLOO�DXWRPDWLFDOO\�VHW�YDULRXV�SDUDPHWHUV��LQFOXGLQJ��

YHUWLFDO�VFDOH��KRUL]RQWDO�WLPH�EDVH��WULJJHU�OHYHO��HWF��:KHQ�WKH�VLJQDO�LV�FRQQHFWHG��WKHVH�SDUDPHWHUV�ZLOO�

DXWRPDWLFDOO\�FKDQJH��DQG�WKH�VLJQDO�GRHV�QRW�QHHG�WR�EH�RSHUDWHG�DJDLQ�DIWHU�WKH�FKDQJH��7KH�RVFLOORVFRSH�ZLOO�

DXWRPDWLFDOO\�UHFRJQL]H�DQG�PDNH�WKH�DSSURSULDWH�FKDQJHV� 

z $XWR�UDQJH��7XUQ�WKH�DXWR�UDQJH�IXQFWLRQ�RQ�RU�RII 

z 9HUWLFDO�VFDOH��7XUQ�RQ�WKH�YHUWLFDO�VFDOH�DXWRPDWLF�DGMXVWPHQW�IXQFWLRQ� 

z +RUL]RQWDO�WLPH�EDVH��7XUQ�RQ�WKH�KRUL]RQWDO�WLPH�EDVH�DXWRPDWLF�DGMXVWPHQW�IXQFWLRQ� 

z 7ULJJHU�OHYHO��7XUQV�RQ�WKH�DXWR�DGMXVW�WULJJHU�OHYHO�IXQFWLRQ� 
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)LJXUH������2SHQ�$XWR�5DQJH 

Auto Range LV�XVXDOO\�PRUH�XVHIXO�WKDQ�$XWR�6HW�XQGHU�WKH�IROORZLQJ�VLWXDWLRQV� 

1) ,W�FDQ�DQDO\]H�VLJQDOV�VXEMHFW�WR�G\QDPLF�FKDQJHV� 

2) It can TXLFNO\�YLHZ�VHYHUDO�FRQWLQXRXV�VLJQDOV�ZLWKRXW�DGMXVWLQJ�WKH�RVFLOORVFRSH��7KLV�IXQFWLRQ�LV�YHU\�XVHIXO�

LI�\RX�QHHG�WR�XVH�WZR�SUREHV�DW�WKH�VDPH�WLPH��RU�LI�\RX�FDQ�RQO\�XVH�WKH�SUREH�ZLWK�RQH�KDQG�EHFDXVH�WKH�

RWKHU�KDQG�LV�IXOO� 

3) Control the DXWRPDWLF�DGMXVWPHQW�VHWWLQJ�RI�WKH�RVFLOORVFRSH��  
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�����/RDG�)DFWRU\�6HWWLQJV�  

2SHQ�WKH�PDLQ�PHQX��WDS�³8VHU�6HWWLQJV´�WR�HQWHU�WKH�XVHU�VHWWLQJ�SDJH��7DS�³)DFWRU\�6HWWLQJV´�DQG�WKH�GLDORJ�ER[�

IRU�ORDGLQJ�IDFWRU\�VHWWLQJV�ZLOO�SRS�XS��3UHVV�³2.´�DQG�ORDG�WKH�IDFWRU\�VHWWLQJV��7KH�GLDORJ�ER[�IRU�ORDGLQJ�

IDFWRU\�VHWWLQJV�LV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������/RDG�)DFWRU\�6HWWLQJV 

�����8VH�$XWR�FDOLEUDWLRQ 

2SHQ�WKH�PDLQ�PHQX��WDS�³8VHU�6HWWLQJV´�WR�HQWHU�WKH�XVHU�VHWWLQJ�SDJH��7DS�³$XWR�&DOLEUDWLRQ´�WR�HQWHU�WKH�DXWR�

FDOLEUDWLRQ�PRGH��:KHQ�WKH�DXWR�FDOLEUDWLRQ�IXQFWLRQ�LV�DFWLYH��WKH�XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�GLVSOD\V�
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³&DOLEUDWLQJ´�LQ�UHG��DQG�DIWHU�FDOLEUDWLQJ�LV�ILQLVKHG��WKH�ZRUG�LQ�UHG�GLVDSSHDUV��:KHQ�WKH�WHPSHUDWXUH�FKDQJHV�

ODUJHO\��WKH�DXWR�FDOLEUDWLRQ�IXQFWLRQ�FDQ�PDNH�WKH�RVFLOORVFRSH�PDLQWDLQ�WKH�KLJKHVW�DFFXUDF\�RI�PHDVXUHPHQW� 

z $XWR�FDOLEUDWLRQ�VKRXOG�EH�GRQH�ZLWKRXW�SUREH� 

z $XWR�FDOLEUDWLRQ�SURFHVV�WDNHV�DERXW�WZR�PLQXWHV� 

z ,I�WKH�WHPSHUDWXUH�FKDQJHV�DERYH���ć��ZH�UHFRPPHQGHG�XVHUV�SHUIRUP�WKH�DXWR�FDOLEUDWLRQ� 

�����3DVVLYH�3UREH�&RPSHQVDWLRQ 

%HIRUH�FRQQHFWLQJ�WR�DQ\�FKDQQHOV��XVHUV�VKRXOG�PDNH�D�SUREH�FRPSHQVDWLRQ�WR�HQVXUH�WKH�SUREH�PDWFK�WKH�LQSXW�

FKDQQHO��7KH�SUREH�ZLWKRXW�FRPSHQVDWLRQ�ZLOO�OHDG�WR�ODUJHU�PHDVXUHPHQW�HUURUV�RU�PLVWDNHV��3UREH�FRPSHQVDWLRQ�

FDQ�RSWLPL]H�WKH�VLJQDO�SDWK�DQG�PDNH�PHDVXUHPHQW�PRUH�DFFXUDWH��,I�WKH�WHPSHUDWXUH�FKDQJHV�10ć� RU�DERYH��WKLV�

SURJUDP�PXVW�UXQ�WR�HQVXUH�WKH�PHDVXUHPHQW�DFFXUDF\� 

Probe compensation may be conducted in the following steps:  

1) First, connect the oscilloscope probe to CH1. If a hook head is used, make sure that it is in good connection 

with the probe. 
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2) Connect the probe to the calibration output signal terminal and connect the probe ground to the ground 

terminal. As shown in Figure 2-13. 

 

)LJXUH������3UREH�&RQQHFWLRQ 

3) 2SHQ�WKH�FKDQQHO��LI�WKH�FKDQQHO�LV�FORVHG�� 



   

34 

4) $GMXVW�WKH�RVFLOORVFRSH�FKDQQHO�DWWHQXDWLRQ�FRHIILFLHQW�WR�PDWFK�WKH�SUREH�DWWHQXDWLRQ�UDWLR� 

5) 7DS� � EXWWRQ�RU�PDQXDOO\�DGMXVW�WKH�ZDYHIRUP�YHUWLFDO�VHQVLWLYLW\�DQG�KRUL]RQWDO�WLPH�EDVH��2EVHUYH�WKH�

VKDSH�RI�WKH�ZDYHIRUP��VHH�)LJXUH������ 

� � � � � � � � � �  

)LJXUH������3UREH�&RPSHQVDWLRQ 
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,I�WKH�ZDYHIRUP�RQ�WKH�VFUHHQ�LV�VKRZQ�DV�³XQGHU�FRPSHQVDWLRQ´�RU�³RYHU�FRPSHQVDWLRQ´��SOHDVH�DGMXVW�WKH�

WULPPHU�FDSDFLWRU�XQWLO�WKH�ZDYHIRUP�VKRZQ�RQ�WKH�VFUHHQ�DV�³FRUUHFW�FRPSHQVDWLRQ´��7KH�SUREH�DGMXVWPHQW�LV�

VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������3UREH�$GMXVWPHQW 
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7KH�VDIHW\�ULQJ�RQ�WKH�SUREH�SURYLGHV�D�VDIH�RSHUDWLQJ�UDQJH��)LQJHUV�VKRXOG�QRW�H[FHHG�WKH�VDIHW\�ULQJ�ZKHQ�XVLQJ�

WKH�SUREH��VR�DV�WR�DYRLG�HOHFWULF�VKRFN� 

6) &RQQHFW�WKH�SUREH�WR�DOO�RWKHU�RVFLOORVFRSH�FKDQQHOV��&K��RI�D���FKDQQHO�RVFLOORVFRSH��RU�&K������DQG���RI�D���

FKDQQHO�RVFLOORVFRSH�� 

7) 5HSHDW�WKLV�VWHS�IRU�HDFK�FKDQQHO� 

:DUQLQJ 

z (QVXUH�WKH�ZLUH�LQVXODWLRQ�LV�LQ�JRRG�FRQGLWLRQ�WR�DYRLG�SUREH�HOHFWULF�VKRFN�ZKLOH�PHDVXULQJ�KLJK�YROWDJH� 

z .HHS�\RXU�ILQJHUV�EHKLQG�WKH�SUREH�VDIHW\�ULQJ�WR�SUHYHQW�HOHFWULF�VKRFN� 

z :KHQ�WKH�SUREH�LV�FRQQHFWHG�D�YROWDJH�VRXUFH��GR�QRW�WRXFK�PHWDO�SDUWV�RI�WKH�SUREH�KHDG�WR�SUHYHQW�HOHFWULF�

VKRFN� 

z %HIRUH�DQ\�PHDVXUHPHQW��SOHDVH�FRUUHFWO\�FRQQHFW�WKH�SUREH�JURXQG�HQG� 
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�����0RGLI\�WKH�/DQJXDJH 

7R�PRGLI\�WKH�GLVSOD\�ODQJXDJH��SOHDVH�UHIHU�WR�³�����6HWWLQJV���/DQJXDJH�DQG�,QSXW�0HWKRG´�  
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&KDSWHU���2SHUDWH�WKH�2VFLOORVFRSH�ZLWK�%XWWRQV 

7KLV�FKDSWHU�FRQWDLQV�RSHUDWLQJ�GHWDLOV�RI�WKH�RVFLOORVFRSH�ZLWK�EXWWRQV��7KH�EXWWRQ�DUHDV�FDQ�EH�XVHG�WR�HLWKHU�

RSHUDWH�RVFLOORVFRSH�ZLWKRXW�WRXFK�VFUHHQ��RU�XVHG�ZLWK�WKH�WRXFK�VFUHHQ��<RX�DUH�UHFRPPHQGHG�WR�UHDG�WKLV�FKDSWHU�

FDUHIXOO\�WR�XQGHUVWDQG�WKH�RSHUDWLRQ�RI�EXWWRQV�RI�WKH�6PDUW�VHULHV�RVFLOORVFRSH� 

z )XQFWLRQ�EXWWRQV 

z 0XOWL�IXQFWLRQ�DUHD 

z &XUVRU 

z 9HUWLFDO�V\VWHP 

z +RUL]RQWDO�V\VWHP 

z 7ULJJHU�V\VWHP 

z +RPH�SDJH��VFUHHQ�ORFN 
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)LJXUH�����%XWWRQ�$UHDV 
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����)XQFWLRQ�%XWWRQV 

Auto 

8VH� � RQ�WKH�ULJKW�IXQFWLRQ�EXWWRQ�DUHD�WR�WXUQ�RQ�WKH�$XWR�6HW�IXQFWLRQ��(DFK�WLPH�\RX�SUHVV�³$XWR´��WKH�

RVFLOORVFRSH�FDQ�UHFRJQL]H�WKH�W\SH�RI�LQSXW�VLJQDO�DQG�DGMXVW�WKH�FRQWURO�PRGH��,W�DXWRPDWLFDOO\�DGMXVWV�WKH�YHUWLFDO�

VFDOH��KRUL]RQWDO�VFDOH�DQG�WULJJHU�VHWWLQJV��$GMXVW�WR�WKH�ZDYHIRUP�WR�WKH�EHVW�GLVSOD\�VWDWH� 

)RU�GHWDLOV��SOHDVH�UHIHU�WR�³�����8VH�$XWR´�LQ�&KDSWHU��� 

5XQ�6WRS�DQG�6LQJOH�6(4 

Press  to qXLFNO\�IUHH]H�DQG�FDSWXUH�WKH�FXUUHQW�VLJQDO�ZDYHIRUP��DQG�FOLFN�DJDLQ��WKH�ZDYHIRUP�FRQWLQXHV�WR�

UXQ� 

Press  for VLQJOH�DFTXLVLWLRQ��7KH�RVFLOORVFRSH�GLVSOD\V�WKH�ZDYHIRUP�DFTXLUHG�LQ�D�VLQJOH�DFTXLVLWLRQ��,Q�WKH�

UROO�PRGH�DQG�ODUJH�WLPH�EDVH�PRGH��WKH�DFTXLVLWLRQ�ZLOO�VWRS�DW�IXOO�VFUHHQ� 

)RU�GHWDLOV��SOHDVH�UHIHU�WR�³�����5XQ�6WRS�DQG�6LQJOH�6(4�%XWWRQV´�LQ�&KDSWHU���� 
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Screen capture: Press  to HQDEOH�WKH�RQ�VFUHHQ�VFUHHQ�FDSWXUH�IXQFWLRQ�RI�WKH�RVFLOORVFRSH��&OLFN�WKH�VFUHHQ�

FDSWXUH�RSWLRQ�IRU�RWKHU�DSSOLFDWLRQV�  

1RWH��$XWR��5XQ�6WRSˈ6LQJOH�6(4�EXWWRQ�IXQFWLRQV�DQG�6FUHHQ�FDSWXUH�FDQ�DOVR�EH�DFFHVVHG�E\�VLPSO\�FOLFNLQJ�

RQ�WKH�PHQX�RSWLRQV�LQ�WKH�SXOO�XS�PHQX� 

����0HQX�1DYLJDWLRQ�6ZLWFK 

0HQX�RSHQLQJ�DQG�FORVLQJ 

3UHVV� � WR�RSHQ�RU�FORVH�WKH�ERWWRP�PHQX� 

3UHVV�WRS� � WR�RSHQ�RU�FORVH�WKH�PDLQ�PHQX� 

0HQX�VZLWFKLQJ 

$IWHU�RSHQLQJ�WKH�PHQX��XVH�WKH�PHQX�QDYLJDWLRQ�VZLWFK� � WR�VKXWWOH�WKURXJK�WKH�PHQX��7KLV�QDYLJDWLRQ�

VZLWFK�LV�DQ�LQWXLWLYH�ZD\�WR�DGG���EXWWRQ
V�ZRUWK�RI�LQWHUIDFLQJ�ZLWK�D�VLQJOH�FRPSRQHQW��,QVLGH�LV���VZLWFKHV��OHIW��
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ULJKW��XS��GRZQ��DQG�
VHOHFW
��SUHVVLQJ�GRZQ���3UHVV�WR�VHOHFW�WKH�PHQX�DQG�DXWRPDWLFDOO\�HQWHU�WKH�QH[W�PHQX��3UHVV�

� WR�UHWXUQ�WR�WKH�SUHYLRXV�PHQX� 

����&XUVRU 

z &XUVRU�RQ�DQG�RII��3UHVV� EXWWRQ�WR�WXUQ�RQ�WKH�KRUL]RQWDO�FXUVRU��SUHVV� EXWWRQ�WR�WXUQ�RQ�WKH�YHUWLFDO�

FXUVRU� 

z &XUVRU�OLQNDJH��3UHVV�WKH� WR�HQWHU�WKH�FXUVRU�OLQNDJH� 

z &XUVRU�PRYHPHQW��/HIW�	�ULJKW�VZLWFK� � WR�DGMXVW�WKH�;��RU�;��FXUVRU��XS�	�GRZQ�VZLWFK� � WR�

DGMXVW�WKH�<��RU�<��FXUVRU��  



&KDSWHU���2SHUDWH�WKH�2VFLOORVFRSH�ZLWK�%XWWRQV   

   43 

����+RUL]RQWDO�6\VWHP 

$GMXVW�WKH�KRUL]RQWDO�WLPH�EDVH��,Q�WKH�KRUL]RQWDO�DGMXVWPHQW�DUHD��/HIW�	�ULJKW�VFDOH�QDYLJDWLRQ�VZLWFK � WR�

DGMXVW�WKH�KRUL]RQWDO�WLPH�EDVH�RI�DOO�DQDORJ�FKDQQHOV��FXUUHQW�FKDQQHOV�� 

$GMXVW�WKH�KRUL]RQWDO�SRVLWLRQ��,Q�WKH�KRUL]RQWDO�DGMXVWPHQW�DUHD��/HIW�	�ULJKW�SRVLWLRQ�QDYLJDWLRQ�VZLWFK � WR�

PRYH�WKH�ZDYHIRUP�KRUL]RQWDO�SRVLWLRQ�RI�DOO�DQDORJ�FKDQQHOV��3UHVV�WKH�SRVLWLRQ�QDYLJDWLRQ�VZLWFK � WR�PRYH�

WKH�WULJJHU�SRVLWLRQ�RI�DOO�DQDORJ�FKDQQHOV��FXUUHQW��WR�WKH�FHQWHU�RI�WKH�KRUL]RQWDO�GLUHFWLRQ� 

3UHVV� � WR�RSHQ�RU�FORVH�=RRP��:KHQ�=RRP�LV�RSHQ�� � EXWWRQ�ZLOO�EH�RQ��/HIW�	�ULJKW�SRVLWLRQ�QDYLJDWLRQ�

VZLWFK � WR�PRYH�WKH�KRUL]RQWDO�SRVLWLRQ�RI�WKH�=RRP�ZLQGRZ��)RU�GHWDLOV��SOHDVH�UHIHU�WR�³����=RRP�0RGH´�LQ�

&KDSWHU��� 
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����9HUWLFDO�6\VWHP 

$QDORJ�&KDQQHO 

2SHQ�FORVH��3UHVV�WKH�DQDORJ�FKDQQHO�EXWWRQ� �� �� �� �� �� ��WR�F\FOLFDOO\�UHDOL]H�WKH�

IXQFWLRQV��RSHQ�WKH�FKDQQHO��VZLWFK�WKH�FXUUHQW�FKDQQHO��DQG�FORVH�WKH�FKDQQHO��:KHQ�FKDQQHO�LV�RSHQ�� ��

�� �� �� �� EXWWRQ�ZLOO�EH�RQ� 

$GMXVW�WKH�YHUWLFDO�VHQVLWLYLW\��8S�	�GRZQ�VFDOH�QDYLJDWLRQ�VZLWFK � WR�DGMXVW�WKH�YHUWLFDO�VHQVLWLYLW\�RI�WKH�

FXUUHQW�FKDQQHO�VR�WKDW�WKH�ZDYHIRUP�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�DW�DQ�DSSURSULDWH�VL]H� 

$GMXVW�WKH�YHUWLFDO�SRVLWLRQ��8S�	�GRZQ�SRVLWLRQ�QDYLJDWLRQ�VZLWFK � WR�DGMXVW�WKH�YHUWLFDO�SRVLWLRQ�RI�WKH�

FXUUHQW�FKDQQHO��3UHVV�WKH�SRVLWLRQ�QDYLJDWLRQ�VZLWFK � WR�PRYH�WKH�FXUUHQW�FKDQQHO�ZDYHIRUP�WR�WKH�YHUWLFDO�

FHQWHU�RI�WKH�VFUHHQ� 
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6HULDO�EXV�FKDQQHO 

/RQJ�SUHVV�WKH� WR�RSHQ�6��FKDQQHO��SUHVV�WKH�ERWWRP� WR�RSHQ�6��FKDQQHO�PHQX��ORQJ�SUHVV�WKH�

EXWWRQV�DJDLQ�WR�FORVH�WKH�6��FKDQQHO� 

/RQJ�SUHVV�WKH� WR�RSHQ�6��FKDQQHO��SUHVV�WKH�ERWWRP� WR�RSHQ�6��FKDQQHO�PHQX��ORQJ�SUHVV�WKH�

EXWWRQV�DJDLQ�WR�FORVH�WKH�6��FKDQQHO� 

1RWH��7KH�YHUWLFDO�V\VWHP�IXQFWLRQ�FDQ�DOVR�EH�UHDOL]HG�E\�VLPSO\�VHOHFWLQJ�WKH�����EXWWRQ�IURP�WKH�PHQX�RSWLRQ�LQ�

WKH�SXOO�XS�PHQX� 

����7ULJJHU�6\VWHP 

$GMXVW�WKH�WULJJHU�OHYHO��8S�	�GRZQ�WULJJHU�QDYLJDWLRQ�VZLWFK � WR�DGMXVW�WKH�FXUUHQW�WULJJHU�OHYHO� 

7ULJJHU�VRXUFH�VZLWFKLQJ��/HIW�	�ULJKW�WULJJHU�QDYLJDWLRQ�VZLWFK � WR�VZLWFK�WKH�WULJJHU�VRXUFH� 
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$GMXVW�WKH�WULJJHU�KROG�RII�WLPH��2SHQ�WKH�WULJJHU�KROG�RII�WLPH�DGMXVWPHQW�IUDPH��DV�VKRZQ�LQ�WKH�ILJXUH�EHORZ��

/HIW�	�ULJKW�PHQX�QDYLJDWLRQ�VZLWFK � IRU�FRDUVH�DGMXVWPHQW��XS�	�GRZQ�PHQX�QDYLJDWLRQ�VZLWFK � IRU�

ILQH�DGMXVWPHQW� 

 

)LJXUH�����7ULJJHU�KROG�RII�WLPH 

%XV�WKUHVKROG�OHYHO�DGMXVWPHQW�DQG�VZLWFKLQJ��$IWHU�RSHQLQJ�WKH�VHULDO�EXV�FKDQQHO��ORQJ�SUHVV�WULJJHU�QDYLJDWLRQ�

VZLWFK WR�VZLWFK�EHWZHHQ�EXV�WKUHVKROG�OHYHO�DQG�WULJJHU�OHYHO� 

)RU�GHWDLOV��SOHDVH�UHIHU�WR�³Chapter 6 Trigger System´� 
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����+RPHSDJH��6FUHHQ�/RFN 

Home: Press , sZLWFK�WR�WKH�RVFLOORVFRSH�KRPHSDJH��)RU�GHWDLOV��SOHDVH�UHIHU�WR�³Chapter 13 Homepage 

Functions´� 

Screen lock: Press  make touch screen function of the oscilloscope fails, and the button light is on . 

1RWH��7KH�+RPH�EXWWRQ�IXQFWLRQ�FDQ�DOVR�EH�DFFHVVHG�E\�VLPSO\�FOLFNLQJ�RQ�WKH�PHQX�RSWLRQ�LQ�WKH�SXOO�XS�PHQX� 
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&KDSWHU���+RUL]RQWDO�6\VWHP 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�KRUL]RQWDO�V\VWHP�RI�WKH�RVFLOORVFRSH��<RX�DUH�UHFRPPHQGHG�

WR�UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�VHW�IXQFWLRQV�DQG�RSHUDWLRQ�RI�WKH�KRUL]RQWDO�V\VWHP�RI�WKH�6PDUW�

VHULHV�RVFLOORVFRSH� 

z 0RYH�WKH�ZDYHIRUP�KRUL]RQWDOO\ 

z $GMXVW�WKH�KRUL]RQWDO�WLPH�EDVH��WLPH�GLY� 

z 3DQ�DQG�]RRP�VLQJOH�RU�VWRSSHG�DFTXLVLWLRQV 

z 5ROO��;< 

z =RRP�PRGH 
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)LJXUH�����+RUL]RQWDO�V\VWHP 
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����0RYH�WKH�:DYHIRUP�+RUL]RQWDOO\�  

3XW�RQH�ILQJHU�RQ�WKH�ZDYHIRUP�GLVSOD\�DUHD�WR�VZLSH�OHIW�DQG�ULJKW��IRU�WKH�FRDUVH�DGMXVWPHQW�RI�WKH�ZDYHIRUP�

SRVLWLRQ�KRUL]RQWDOO\�RI�DOO�DQDORJ�FKDQQHOV��DIWHU�PRYLQJ�WKH�ZDYHIRUP��WDS�WKH�ILQH�DGMXVWPHQW�EXWWRQ�LQ�WKH�ORZHU�

OHIW�FRUQHU�RI�WKH�VFUHHQ�IRU�ILQH�DGMXVWPHQW� 

 

)LJXUH�����0RYH�WKH�:DYHIRUP�+RUL]RQWDOO\�RQ�WKH�6FUHHQ 
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����$GMXVW�WKH�+RUL]RQWDO�7LPH�%DVH��WLPH�GLY��  

0HWKRG����6RIW�.H\V 

7DS� �� � EXWWRQV�WR�DGMXVW�WKH�KRUL]RQWDO�WLPH�EDVH�RI�DOO�DQDORJ�FKDQQHOV��FXUUHQW�FKDQQHOV���7DS� � EXWWRQ�

WR�LQFUHDVH�WKH�KRUL]RQWDO�WLPH�EDVH��WDS� � EXWWRQ�WR�]RRP�RXW�WKH�KRUL]RQWDO�WLPH�EDVH��VHH�)LJXUH�����$GMXVW�WKH�

+RUL]RQWDO�7LPH�%DVH���7KH�KRUL]RQWDO�WLPH�EDVH�LV�VWHSSHG�LQ��������ZKLOH�WKH�ZDYHIRUP�FKDQJHV�DV�WKH�WLPH�EDVH�

FKDQJHV� 
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)LJXUH�����$GMXVW�WKH�+RUL]RQWDO�7LPH�%DVH 

0HWKRG����7LPH�%DVH�.QRE�  

7DS� � WR�RSHQ�WKH�WLPH�EDVH�OLVW��VHH�)LJXUH�����+RUL]RQWDO�7LPH�%DVH�/LVW���WKHQ�WDS�WKH�OLVW�WR�VHOHFW�WKH�

DSSURSULDWH�WLPH�EDVH��7KH�WLPH�EDVH�ZLWK�WKH�EOXH�ILOOHG�EDFNJURXQG�LV�WKH�FXUUHQWO\�VHOHFWHG�WLPH�EDVH��  
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)LJXUH�����+RUL]RQWDO�7LPH�%DVH�.QRE 

����3DQ�DQG�=RRP�6LQJOH�RU�6WRSSHG�$FTXLVLWLRQV�  

$IWHU�WKH�RVFLOORVFRSH�LV�VWRSSHG��WKH�VWRSSHG�GLVSOD\�VFUHHQ�PD\�FRQWDLQ�VHYHUDO�DFTXLUHG�GDWD�ZLWK�XVHIXO�

LQIRUPDWLRQ��EXW�RQO\�WKH�GDWD�LQ�WKH�ODVW�DFTXLVLWLRQ�FDQ�EH�KRUL]RQWDOO\�PRYHG�DQG�]RRPHG��7KH�GDWD�RI�WKH�VLQJOH�



   

54 

DFTXLVLWLRQ�RU�VWRSSHG�DFTXLVLWLRQ�LV�PRYHG�KRUL]RQWDOO\�DQG�]RRPHG��)RU�GHWDLOV��UHIHU�WR�³����0RYH�WKH�:DYHIRUP�

+RUL]RQWDOO\´�DQG�³����$GMXVW�WKH�+RUL]RQWDO�7LPH�%DVH��WLPH�GLY�´� 

����5ROO��;< 

,Q�WKH�PDLQ�PHQX��WDS�WKH�VRIW�NH\� ��WKHQ�VHOHFW�WKH�GHVLUHG�WLPH�EDVH�PRGH��7KH�WLPH�EDVH�PRGH�LV�GLYLGHG�

LQWR�<7��52//��DQG�;<� 

 

)LJXUH�����'LVSOD\�0RGH 

<7²²1RUPDO�9LHZ�0RGH�RI�2VFLOORVFRSH 
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,Q�<7�PRGH��WKH�UHODWLYH�UHODWLRQVKLS�EHWZHHQ�YHUWLFDO�YROWDJH�DQG�KRUL]RQWDO�WLPH�LV�GLVSOD\HG��<�D[LV�UHSUHVHQWV�

WKH�YROWDJH��;�D[LV�UHSUHVHQWV�WKH�WLPH��DQG�WKH�ZDYHIRUP�LV�GLVSOD\HG�DIWHU�WULJJHULQJ��ZDYHIRUP�GLVSOD\HG�IURP�

OHIW�WR�ULJKW�� 

1RWH��:KHQ�WKH�WLPH�EDVH�LV�ODUJH��VXFK�DV����PV�DQG�DERYH���VRPHWLPHV�WKH�ZDYHIRUP�ZLOO�QRW�EH�GLVSOD\HG�IRU�D�

ORQJ�WLPH��WKLV�LV�EHFDXVH�LQ�<7�PRGH��WKH�ZDYHIRUP�PXVW�EH�WULJJHUHG�EHIRUH�GLVSOD\��,W�LV�FORVHO\�UHODWHG�WR�WKH�

WLPH�EDVH�DQG�FDQ�EH�URXJKO\�FDOFXODWHG�DV��WKH�QXPEHU�RI�GLYLVLRQV�RQ�WKH�OHIW�VLGH�RI�WKH�WULJJHU�SRVLWLRQ��WLPH�

EDVH�OHYHO�SRVLWLRQ��LI�\RX�ZDQW�WR�UHGXFH�WKH�ZDLWLQJ�WLPH��PRYH�WKH�WULJJHU�SRVLWLRQ�WR�WKH�OHIW� 

7KH�FDVH�WKDW�WULJJHU�SRVLWLRQ�LV�PRYHG�RXW�RI�WKH�ZDYHIRUP�VFUHHQ�LV�QRW�FRQVLGHUHG�KHUH� 

52//²²�52//�0RGH 

,Q�52//�PRGH��WKH�ZDYHIRUP�UROOV�IURP�ULJKW�WR�OHIW�WR�UHIUHVK�WKH�GLVSOD\��VHH�)LJXUH�����52//�0RGH���7KH�

KRUL]RQWDO�WLPH�EDVH�DGMXVWPHQW�UDQJH�RI�WKH�52//�PRGH�LQ�WKH�UXQQLQJ�VWDWH�LV����PV�GLYa�NV�GLY� 

,Q�52//�PRGH��WULJJHU�UHODWHG�LQIRUPDWLRQ�LV�LQYDOLG��LQFOXGLQJ�WULJJHU�SRVLWLRQ��WULJJHU�OHYHO��WULJJHU�YROWDJH��HWF� 
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)LJXUH�����52//�0RGH 

,Q�52//�PRGH��SUHVV� � WR�VWRS�ZDYHIRUP�GLVSOD\��SUHVV� � DJDLQ�WR�FOHDU�ZDYHIRUP�GLVSOD\�DQG�UHVWDUW�

DFTXLVLWLRQ��SUHVV� � WR�H[HFXWH�VLQJOH�VHTXHQFH��LW�ZLOO�VWRS�DXWRPDWLFDOO\�DIWHU�FRPSOHWLQJ�D�IXOO�VFUHHQ�

DFTXLVLWLRQ� 

52//�PRGH�LV�JHQHUDOO\�XVHG�WR�REVHUYH�ZDYHIRUPV�ZLWK�IUHTXHQFLHV�EHORZ���+]� 
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52//�PRGH�LV�GHIDXOWHG�DV�RSHQ��:KHQ�WKH�WLPH�EDVH�LV�JUHDWHU�WKDQ����PV��LW�DXWRPDWLFDOO\�HQWHUV�WKH�52//�

PRGH��,I�WKH�VLJQDO�WR�EH�WULJJHUHG�XQGHU�D�ODUJH�WLPH�EDVH�QHHGV�WR�EH�YLHZHG��WXUQ�RII�WKH�52//�PRGH� 

5ROO�PRGH�RQ�DQG�RII��,Q�WKH�PDLQ�PHQX��WDS�WKH�VRIW�NH\� ��,Q�WKH�³&RPPRQ´�RSWLRQ��\RX�FDQ�WXUQ�WKH�UROO�

PRGH�RQ�DQG�RII��UHIHU�WR�)LJXUH�������:KHQ�WKH�UROO�PRGH�LV�RQ�DQG�WKH�WLPH�EDVH�LV�ZLWKLQ����PVa�NV��WKH�

RVFLOORVFRSH�DXWRPDWLFDOO\�HQWHUV�WKH�UROO�PRGH� 

 

)LJXUH�����5ROO�0RGH�2Q�2II 
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;<²²;<�0RGH 

7KH�YHUWLFDO�DPRXQW�RI�&+��LV�GLVSOD\HG�RQ�WKH�KRUL]RQWDO�D[LV�LQ�;<�PRGH��DQG�WKH�YHUWLFDO�DPRXQW�RI�&+��LV�

GLVSOD\HG�RQ�WKH�YHUWLFDO�D[LV��VHH�)LJXUH�����;<�0RGH�� 

<RX�FDQ�XVH�;<�PRGH�WR�FRPSDUH�WKH�IUHTXHQF\�DQG�SKDVH�UHODWLRQVKLS�RI�WZR�VLJQDOV� 

;<�PRGH�FDQ�EH�XVHG�IRU�VHQVRUV�WR�GLVSOD\�VWUHVV�GLVSODFHPHQW��IORZ�SUHVVXUH��YROWDJH�IUHTXHQF\�RU�YROWDJH�

FXUUHQW��IRU�H[DPSOH��SORWWLQJ�D�GLRGH�FXUYH� 

<RX�FDQ�DOVR�XVH�WKH�FXUVRU�WR�PHDVXUH�WKH�ZDYHIRUP�LQ�;<�PRGH� 
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)LJXUH�����;<�0RGH 

;<�0RGH�([DPSOH 

7KLV�H[HUFLVH�VKRZV�WKH�XVXDO�SUDFWLFH�RI�;<�GLVSOD\�PRGH�E\�PHDVXULQJ�WKH�SKDVH�GLIIHUHQFH�EHWZHHQ�WZR�VLJQDOV�

RI�WKH�VDPH�IUHTXHQF\�XVLQJ�WKH�/LVVDMRXV�PHWKRG� 
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1) &RQQHFW�VLQH�ZDYH�VLJQDOV�WR�&+��DQG�FRQQHFW�VLQH�ZDYH�VLJQDOV�RI�WKH�VDPH�IUHTXHQF\�DQG�GLIIHUHQW�SKDVHV�WR�

&+�� 

2) 3UHVV�³$XWR´�VHW�EXWWRQ��WDS�³'LVSOD\´�LQ�WKH�PDLQ�PHQX��WKHQ�VHOHFW�³;<´�LQ�³7LPH�%DVH´� 

3) 'UDJ�VLJQDOV�VR�WKDW�WKH\�DUH�FHQWHUHG�RQ�WKH�GLVSOD\�VFUHHQ��$GMXVW�WKH�YHUWLFDO�VHQVLWLYLW\�RI�&+��DQG�&+���

DQG�H[WHQG�VLJQDOV�IRU�YLHZLQJ� 

 7KH�SKDVH�GLIIHUHQFH��ș��FDQ�EH�FDOFXODWHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD��DVVXPLQJ�WKDW�WKH�DPSOLWXGHV�RI�WKH�

WZR�FKDQQHOV�DUH�WKH�VDPH�� 

���Ʌ ൌ
�
�
��

�
�
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)LJXUH�����;<�7LPH�%DVH�0RGH�6LJQDO��&HQWHU�RQ�WKH�'LVSOD\�6FUHHQ 

4) 7DS�WKH�³&XUVRU´�EXWWRQ�WR�RSHQ�WKH�KRUL]RQWDO�FXUVRU� 

5) 6HW�WKH�FXUVRU�\��DW�WKH�WRS�RI�WKH�VLJQDO�DQG�WKH�FXUVRU�\��DW�WKH�ERWWRP�RI�WKH�VLJQDO��5HFRUG�WKH�ǻ\�YDOXH�LQ�

WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�VFUHHQ� 

6) 0RYH�\��DQG�\��FXUVRUV�WR�WKH�LQWHUVHFWLRQ�SRLQW�RI�WKH�VLJQDO�DQG�WKH�\�D[LV��5HFRUG�WKH�ǻ\�YDOXH�DJDLQ� 
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)LJXUH������3KDVH�'LIIHUHQFH�0HDVXUHPHQW�DQG�8VLQJ�WKH�&XUVRU 

7) 7KH�IROORZLQJ�IRUPXOD�LV�XVHG�WR�FDOFXODWH�WKH�SKDVH�GLIIHUHQFH� 

;  

)RU�H[DPSOH��LI�WKH�ILUVW�ǻ\�YDOXH�LV�����9��WKH�VHFRQG�ǻ\�YDOXH�LV�����9� 
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;  

����=RRP�0RGH 

=RRP�LV�D�KRUL]RQWDOO\�H[SDQGHG�YHUVLRQ�RI�WKH�QRUPDO�GLVSOD\��2SHQ�WKH�]RRP�IXQFWLRQ��WKH�GLVSOD\�LV�GLYLGHG�LQWR�

WZR�SDUWV��VHH�)LJXUH������=RRP�,QWHUIDFH���7KH�XSSHU�SDUW�RI�WKH�GLVSOD\�VFUHHQ�VKRZV�WKH�QRUPDO�GLVSOD\�ZLQGRZ�

YLHZ�DQG�WKH�ORZHU�SDUW�VKRZV�WKH�]RRPHG�GLVSOD\�ZLQGRZ� 



   

64 

 

)LJXUH������=RRP�,QWHUIDFH 

=RRP�ZLQGRZ�YLHZ�LV�WKH�HQODUJHG�SRUWLRQ�RI�WKH�QRUPDO�GLVSOD\�ZLQGRZ��<RX�FDQ�XVH�³=RRP´�WR�YLHZ�D�SRUWLRQ�

of the normal window that is horizontally expanded to learn more about signal analysis. 

Zoom on/off: 

Open the pull-up menu and tap  button to turn the zoom function on/off. 
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Zoom window is framed in a box on the normal window, and the other portion is covered by gray shade not 

displayed in the zoom window. This box shows the normal scan portion that was zoomed in the lower bottom. 

Tap the time base button to adjust the time base of the zoom window. The size of the box in the normal window 

changes according to the time base of the zoom window. 

Drag the waveform of the zoom window horizontally to adjust the waveform position. The box in the main window 

moves oppositely against the waveform; or directly drag the box in the normal window to quickly locate the 

waveform to be viewed. 

Note: 

1) 7KH�PLQLPXP�WLPH�EDVH�LV�GLVSOD\HG�LQ�WKH�QRUPDO�ZLQGRZ�ZKHQ�WKH�ZDYHIRUP�LQ�WKH�VFUHHQ�LV�H[DFWO\�ZLWKLQ�

WKH�PHPRU\�GHSWK��,I�WKH�FXUUHQW�WLPH�EDVH�LV�VPDOOHU�WKDQ�WKH�PLQLPXP�WLPH�EDVH�LQ�WKH�QRUPDO�ZLQGRZ�DW�WKH�

FXUUHQW�PHPRU\�GHSWK��ZKHQ�WKH�]RRP�ZLQGRZ�LV�RSHQHG��WKH�WLPH�EDVH�LQ�WKH�QRUPDO�ZLQGRZ�LV�DXWRPDWLFDOO\�

VHW�WR�WKH�PLQLPXP�WLPH�EDVH�LQ�WKH�QRUPDO�ZLQGRZ�DW�WKH�FXUUHQW�PHPRU\�GHSWK� 
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2) 7KH�FXUVRU��PDWK�ZDYHIRUP��DQG�UHIHUHQFH�ZDYHIRUP�DUH�QRW�GLVSOD\HG�LQ�WKH�QRUPDO�ZLQGRZ��EXW�FDQ�EH�

GLVSOD\HG�LQ�WKH�=RRP�ZLQGRZ� 

3) ,I�5ROO�PRGH�LV�VWRSSHG��=RRP�PRGH�FDQ�EH�WXUQHG�RQ��DQG�WDS�³5XQ�6WRS´�WR�DXWRPDWLFDOO\�WXUQ�RII�=RRP�

PRGH� 
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&KDSWHU���9HUWLFDO�6\VWHP 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�YHUWLFDO�V\VWHP�RI�WKH�RVFLOORVFRSH��<RX�DUH�UHFRPPHQGHG�WR�

UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�VHW�IXQFWLRQV�DQG�RSHUDWLRQ�RI�WKH�YHUWLFDO�V\VWHP�RI�WKH�6PDUW�VHULHV�

RVFLOORVFRSH� 

z 2SHQ�FORVH�FKDQQHO��VHW�WKH�FXUUHQW�FKDQQHO z 6HW�SUREH�W\SH 

z $GMXVW�YHUWLFDO�VHQVLWLYLW\ z 6HW�SUREH�DWWHQXDWLRQ�FRHIILFLHQW 

z $GMXVW�YHUWLFDO�SRVLWLRQ z 9HUWLFDO�H[SDQVLRQ�UHIHUHQFH 

z 2SHQ�FKDQQHO�PHQX  

z 6HW�FKDQQHO�FRXSOLQJ  

z 6HW�EDQGZLGWK�OLPLW  

z :DYHIRUP�LQYHUVLRQ  
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7KH�ILJXUH�EHORZ�VKRZV�WKH�³&+��&KDQQHO�0HQX´�GLVSOD\HG�DIWHU�RSHQLQJ�WKH�&+��FKDQQHO�PHQX� 

 

Figure 5-1 &KDQQHO�0HQX�'LVSOD\�,QWHUIDFH 

7KH�JURXQG�OHYHO�RI�HDFK�GLVSOD\HG�DQDORJ�FKDQQHO�VLJQDO�LV�LQGLFDWHG�E\�WKH�FKDQQHO�LQGLFDWRU�LFRQ� � RQ�WKH�IDU�

OHIW�RI�WKH�GLVSOD\�VFUHHQ� 
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����2SHQ�&ORVH�:DYHIRUP��&KDQQHO��0DWK��5HIHUHQFH�:DYHIRUPV��  

7KH�FKDQQHO�LFRQV� �� �� �� �� � � RQ�WKH�ULJKW�VLGH�RI�WKH�RVFLOORVFRSH�ZDYHIRUP�GLVSOD\�

DUHD��VZLSH�XS�RU�GRZQ�WR�VZLWFK�WR�PDWK�FKDQQHO�DQG�UHIHUHQFH�FKDQQHO��FRUUHVSRQG�WR�WKH�VL[�FKDQQHOV�RI�&+���

&+���&+���&+���PDWK�IXQFWLRQ�DQG�UHIHUHQFH�FKDQQHO��7KH�FKDQQHO�LFRQV�LQ�RSHQ�VWDWH�ZLOO�VKRZV�OLNH , , 

, , , ��6ZLSH�ULJKW�WR�FORVH�WKH�GHVLUHG�FKDQQHO� 

&XUUHQW� FKDQQHO��7KH� RVFLOORVFRSH� FDQ� GLVSOD\�PXOWLSOH�ZDYHIRUPV� DW� WKH� VDPH� WLPH�� EXW� RQO\� RQH�ZDYHIRUP� LV�

SUHIHUHQWLDOO\�GLVSOD\HG�RQ�WKH�XSSHUPRVW�OD\HU��DQG�WKH�FKDQQHO�WKDW� LV�SUHIHUHQWLDOO\�GLVSOD\HG�RQ�WKH�XSSHUPRVW�

OD\HU�LV�FDOOHG�WKH�FXUUHQW�FKDQQHO��7KH�FKDQQHO�LQGLFDWRU�IRU�WKH�FXUUHQW�FKDQQHO�LV�VROLG��DQG�WKH�FKDQQHO�LQGLFDWRU�

IRU�WKH�QRQ�FXUUHQW�FKDQQHO�LV�KROORZ��DV�VKRZQ�LQ�)LJXUH����� 
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� � � � � � � � �  

Figure 5-2 Current Channel and Non-Current Channel 

7KH�GLVSOD\�FRQWHQW�RI�WKH�RVFLOORVFRSH�FKDQQHO�GLVSOD\�LQWHUIDFH�LQFOXGHV�WKH�YHUWLFDO�VFDOH��YHUWLFDO�VFDOH�

VHQVLWLYLW\�EXWWRQ��FRXSOLQJ�PRGH��LQYHUW��EDQGZLGWK�OLPLWDWLRQ�RI�WKH�FKDQQHO��DV�VKRZQ�LQ�)LJXUH����� 
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Figure 5-3 Channel Display Interface 

:KHQ�&+��LV�RQ��EXW�WKH�VWDWH�LV�QRW�WKH�FXUUHQW�FKDQQHO��WDS�&+��ZDYHIRUP�RU�YHUWLFDO�VHQVLWLYLW\�RU�FKDQQHO�

LQGLFDWRU� � RU�YHUWLFDO�VHQVLWLYLW\�EXWWRQ�RU�FXUUHQW�FKDQQHO�VHOHFWLRQ�EXWWRQ�WR�VHW�&+��DV�WKH�FXUUHQW�FKDQQHO��DV�

VKRZQ�LQ�)LJXUH������  



   

72 

 

Figure 5-4 Channel Open, Close and Switching 
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Figure 5-5 Using the Current Channel Selection Button 

7DS�WKH�FXUUHQW�FKDQQHO�LFRQ�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�WR�SRS�XS�WKH�FXUUHQW�FKDQQHO�VZLWFKLQJ�PHQX�DQG�SUHVV�WKH�

EXWWRQ�WR�OLJKW�LW�XS��DV�VKRZQ�LQ�)LJXUH������7DS�WKH�EXWWRQ�LQ�WKH�PHQX�WR�VZLWFK�WKH�FXUUHQW�FKDQQHO��:KHQ�WKLV�

IXQFWLRQ�LV�RSHQHG� 
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a. WKH�FXUUHQW�FKDQQHO�PD\�EH�VZLWFKHG�LQ�WKH�FKDQQHO�VZLWFKLQJ�PHQX� 

b. WKH�FXUUHQW�FKDQQHO�PHQX�FDQ�EH�PRYHG�DQ\ZKHUH�RQ�WKH�VFUHHQ� 

c. RQO\�WKH�RSHQ�FKDQQHO�LV�GLVSOD\HG�LQ�WKH�FKDQQHO�VZLWFKLQJ�PHQX� 

d. ZKHQ�WKH�PDWK�RU�UHIHUHQFH�ZDYHIRUP�LV�RSHQHG��WKH�FXUUHQW�FKDQQHO�VZLWFKLQJ�PHQX�LV�DXWRPDWLFDOO\�RSHQHG� 

����$GMXVW�9HUWLFDO�6HQVLWLYLW\�  

7DS�WKH�YHUWLFDO�VHQVLWLYLW\� � RU� � EXWWRQV�RQ�WKH�ULJKW�VLGH�RI�WKH�FKDQQHO�LFRQ�WR�DGMXVW�WKH�YHUWLFDO�GLVSOD\�

RI�WKH�ZDYHIRUP�FRUUHVSRQGLQJ�WR�WKH�FKDQQHO��VR�WKDW�WKH�ZDYHIRUP�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�DW�DQ�DSSURSULDWH�

VL]H� 

7KH�YHUWLFDO�VHQVLWLYLW\�VFDOH��9�GLY��DIWHU�HDFK�DGMXVWPHQW�LV�GLVSOD\HG�RQ�WKH�FKDQQHO�LFRQ��)RU�H[DPSOH�� �

PHDQV�WKDW�WKH�FXUUHQW�YHUWLFDO�VHQVLWLYLW\�RI�&+��LV����9�GLY� 
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7KH�YHUWLFDO�VHQVLWLYLW\�FRHIILFLHQW�DGMXVWV�WKH�YHUWLFDO�VHQVLWLYLW\�RI�WKH�DQDORJ�FKDQQHO�LQ�VWHSV�RI��������WKH�SUREH�

DWWHQXDWLRQ�FRHIILFLHQW�LV��;���DQG�WKH�YHUWLFDO�VHQVLWLYLW\�UDQJH�RI�����SUREH�LV��P9�GLY���9�GLY��RSWLRQDOO\�

PLQLPXP�DW����X9�GLY�� 

����$GMXVW�9HUWLFDO�3RVLWLRQ 

7KH�PHWKRG�RI�DGMXVWLQJ�YHUWLFDO�SRVLWLRQ�LV�DV�IROORZV� 

1) &RDUVH�DGMXVWPHQW��,Q�WKH�ZDYHIRUP�GLVSOD\�DUHD��KROG�WKH�ZDYHIRUP�DQG�SXW�RQH�ILQJHU�WR�VOLGH�XS�DQG�GRZQ�

IRU�FKDQJLQJ�WKH�YHUWLFDO�SRVLWLRQ�RI�WKH�ZDYHIRUP� 

2) )LQH�DGMXVWPHQW��&OLFN�WKH�ILQH�DGMXVWPHQW�EXWWRQ�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�WR�ILQH�DGMXVW�WKH�

YHUWLFDO�SRVLWLRQ�RI�WKH�ZDYHIRUP�IRU�WKH�FXUUHQW�FKDQQHO� 

����2SHQ�&KDQQHO�0HQX�  

5LJKW�VZLSH�WKH�FKDQQHO�LFRQ�WR�RSHQ�WKH�GHVLUHG�FKDQQHO�PHQX� 
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7KH�FKDQQHO�PHQX�LV�VKRZQ�LQ�)LJXUH������&KDQQHO�ZDYHIRUP�LQYHUVLRQ��FKDQQHO�EDQGZLGWK�OLPLW��SUREH�W\SH��SUREH�

DWWHQXDWLRQ�IDFWRU��FKDQQHO�FRXSOLQJ�PRGH��YHUWLFDO�H[SDQVLRQ�UHIHUHQFH��FKDQQHO�ODEHO�DQG�FKDQQHO�RQ�RII�FDQ�EH�VHW�

LQ�WKH�YHUWLFDO�PHQX� 

 

)LJXUH�����&KDQQHO�PHQX 
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������6HW�&KDQQHO�&RXSOLQJ�  

7DS�WKH�LFRQ�XQGHU�³&RXSOLQJ�0RGH´�DQG�VHOHFW�³'&´��³$&´�DQG�³*1'´�FKDQQHO�FRXSOLQJ�PRGHV�LQ�WKH�SRS�XS�

ER[� 

'&��'&�FRXSOLQJ��%RWK�WKH�'&�FRPSRQHQW�DQG�WKH�$&�FRPSRQHQW�RI�WKH�PHDVXUHG�VLJQDO�FDQ�SDVV��DQG�FDQ�EH�

XVHG�WR�YLHZ�ZDYHIRUPV�DV�ORZ�DV���+]�ZLWKRXW�ODUJH�'&�RIIVHW� 

$&��$&�FRXSOLQJ��0HDVXUHG�'&�VLJQDO�LV�EORFNHG��DQG�RQO\�WKH�$&�FRPSRQHQW�FDQ�EH�DOORZHG�WR�SDVV��DQG�XVHG�WR�

YLHZ�ZDYHIRUPV�ZLWK�ODUJH�'&�RIIVHWV� 

*1'��,QWHUQDO�LQSXW�JURXQG��GLVFRQQHFWLQJ�IURP�H[WHUQDO�LQSXW� 

7KH�RVFLOORVFRSH�LV�FRQQHFWHG�WR�WKH�VTXDUH�ZDYH�VLJQDO�ZLWK�D�IUHTXHQF\�RI��.+]��DQ�DPSOLWXGH�RI��9�DQG�DQ�

RIIVHW�RI��9��7KH�ZDYHIRUPV�RI�WKH�FKDQQHO�FRXSOLQJV�RI�'&��$&��DQG�*1'�DUH�VKRZQ�LQ�)LJXUHV�����������DQG����� 
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)LJXUH�����'&�&RXSOLQJ� � � � � � � � � � � � � � � � � � � � � � � � � )LJXUH�����$&�&RXSOLQJ 

 



&KDSWHU���9HUWLFDO�6\VWHP   

   79 

 

Figure 5-9 GND Coupling 

1RWH��7KLV�VHWWLQJ�LV�RQO\�YDOLG�IRU�WKH�FXUUHQW�FKDQQHO��7R�VZLWFK�IURP�WKH�FXUUHQW�FKDQQHO��MXVW�WDS�WKH�FKDQQHO�

LFRQ��FKDQQHO�LQGLFDWRU�LFRQ�RU�KRUL]RQWDO�SRVLWLRQ�SRLQWHG�E\�WKH�FKDQQHO�LQGLFDWRU�LFRQ�IRU�GLUHFW�VZLWFKLQJ��<RX�GR�

QRW�QHHG�WR�H[LW�WKH�PHQX� 
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������6HW�%DQGZLGWK�/LPLW�  

2SHQ�WKH�FKDQQHO�PHQX��ILQG�WKH�³%DQGZLGWK´�VHOHFWLRQ�ER[�LQ�WKH�FKDQQHO�PHQX��VHW�EDQGZLGWK�OLPLW��KLJK�SDVV�

ILOWHULQJ�DQG�ORZ�SDVV�ILOWHULQJ�DV�QHHGHG� 

)XOO�%DQGZLGWK��$OORZV�VLJQDOV�RI�DOO�IUHTXHQFLHV�WR�SDVV� 

20M Bandwidth: Only signals with frequencies below 20MHz are allowed to pass, and signals above 20MHz are 

effectively attenuated. 

High Pass: Only signals above the lower limit of the currently set frequency are allowed to pass. 

Select high pass, tap the frequency box , open the frequency setting interface, WDS�³0+]´�DQG�³.+]´�

to select the frequency scale, drag or tap the slide bar for coarse adjustment of the maximum frequency allowed to 

SDVV��WDS�³�´��³-´�EXWWRQV�WR�SUHFLVHO\�DGMXVW�WKH�IUHTXHQF\� 

Low pass: Only signals below the currently set frequency upper limit are allowed to pass. (with the settings same as 

High Pass) 

High-pass filtering and low-pass filtering can be set within the frequency range of 30kHz-100MHz. 
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The difference in bandwidth limitation can be visualized by the waveform. The full bandwidth is shown in Figure 

5-10, the 20M bandwidth is shown in Figure 5-11, the high pass is shown in Figure 5-12, and the low pass is shown 

in Figure 5-13. 

�  

)LJXUH������)XOO�%DQGZLGWK )LJXUH��������0�%DQGZLGWK 
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�  

)LJXUH������+LJK�3DVV )LJXUH������/RZ�3DVV 

������:DYHIRUP�,QYHUVLRQ�  

$IWHU�VHOHFWLQJ�³,QYHUW´��WKH�YROWDJH�YDOXH�RI�WKH�GLVSOD\HG�ZDYHIRUP�LV�LQYHUWHG��,QYHUVLRQ�DIIHFWV�WKH�ZD\�WKH�

channel is displayed. When using a basic trigger, you need to adjust the trigger level to keep the waveform stable. 
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)LJXUH������%HIRUH�,QYHUVLRQ� � � � � � � � � � � � � � � � � � � � � � )LJXUH������$IWHU�,QYHUVLRQ 

������6HW�3UREH�7\SH 

Probe types are divided into voltage probe and current probe. 

Probe type adjustment steps:�  

2SHQ�WKH�FKDQQHO�PHQX��ILQG�WKH�³3UREH�7\SH´�FKHFNER[�  in the channel menu, then select: 
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z Vol - corresponding the voltage probe. 

z Cur - corresponding the current probe. 

������6HW�3UREH�$WWHQXDWLRQ�&RHIILFLHQW�  

When measuring with a probe, the correct measurement result can only be obtained by setting the correct probe 

attenuation ratio. In order to match the actual probe attenuation ratio, it is necessary to adjust the channel 

attenuation factor correspondingly under the channel menu. When probe attenuation ratio is changed, the 

corresponding attenuation ratio must be set on the channel menu to ensure the correctness of the waveform 

amplitude and measurement result displayed by the oscilloscope. 

3UREH�DWWHQXDWLRQ�UDWLR�DQG�PHQX�DWWHQXDWLRQ�UDWLR�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ� 
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3UREH�attenuation ratio   �

0HQX�attenuation ratio 

3UREH�attenuation ratio   �

0HQX�attenuation ratio 

3UREH�attenuation ratio   �

0HQX�attenuation ratio 

3UREH�attenuation ratio   �

0HQX�attenuation ratio 

0.001:1 1mx 0.1:1 100mx 10:1 10x 1000:1 1kx 

0.002:1 2mx 0.2:1 200mx 20:1 20x 2000:1 2kx 

0.005:1 5mx 0.5:1 500mx 50:1 50x 5000:1 5kx 

0.01:1 10mx 1:1 1x 100:1 100x 10000:1 10kx 

0.02:1 20mx 2:1 2x 200:1 200x   

0.05:1 50mx 5:1 5x 500:1 500x   

7DEOH�����3UREH�$WWHQXDWLRQ�5DWLR�&RUUHVSRQGHQFH�7DEOH 
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������9HUWLFDO�([SDQVLRQ�5HIHUHQFH 

When using vertical expansion, click the center or zero point. 

Center: Click the center, adjust the vertical scale, and the oscilloscope waveform is expanded with the screen center 

as reference 

Zero point: Click the zero point, adjust the vertical scale, and the oscilloscope waveform is expanded with the 

waveform zero point as reference 

������/DEHOV 

Labels can be added to each analog channel as needed, and the added label is displayed behind the channel 

indicator. 

Channel labels can be selected: none, custom, preset (including ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA, 

H_L, IN, L_H, MISO, MOSI, RX, SCL, SDA, SS, TX, OUT) . 
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Figure 5-9 Label 

Note: Customization supports up to 16 characters. 
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&KDSWHU���7ULJJHU�6\VWHP 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�WULJJHU�V\VWHP�RI�WKH�RVFLOORVFRSH��<RX�DUH�UHFRPPHQGHG�WR�

UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�VHW�IXQFWLRQV�DQG�RSHUDWLRQ�RI�WKH�WULJJHU�V\VWHP�RI�WKH�6PDUW�VHULHV�

RVFLOORVFRSH� 

z 7ULJJHU�DQG�WULJJHU�DGMXVWPHQW z 6ORSH�WULJJHU 

z (GJH�WULJJHU�  z 7LPH�RXW�WULJJHU 

z 3XOVH�ZLGWK�WULJJHU z 9LGHR�WULJJHU 

z /RJLF�WULJJHU z 6HULDO�EXV�WULJJHU 

z 1WK�HGJH�WULJJHU  

z 5XQW�WULJJHU  
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����7ULJJHU�DQG�7ULJJHU�$GMXVWPHQW�  

:KDW�LV�7ULJJHU" 

7KH�RVFLOORVFRSH�FDQ�FDSWXUH�D�ZDYHIRUP�RQO\�ZKHQ�LW�PHHWV�D�SUHVHW�FRQGLWLRQ�ILUVW��7KLV�DFWLRQ�RI�FDSWXULQJ�WKH�

ZDYHIRUP�DFFRUGLQJ�WR�WKH�FRQGLWLRQ�LV�7ULJJHU��7KH�VR�FDOOHG�FDSWXUH�ZDYHIRUP�LV�WKDW�WKH�RVFLOORVFRSH�JUDEV�D�

VLJQDO�DQG�GLVSOD\V�LW��,I�LW�LV�QRW�WULJJHUHG��WKHUH�LV�QR�ZDYHIRUP�GLVSOD\� 

:KDW�FDQ�7ULJJHU�EH�XVHG�IRU" 
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����  7KH�RVFLOORVFRSH�FDQ�VWDEO\�GLVSOD\�D�SHULRGLF�VLJQDO� 

�  

)LJXUH�����6WDEO\�'LVSOD\HG�3HULRGLF�6LJQDO� � � � � � � )LJXUH�����1RQ�6WDEO\�'LVSOD\HG�3HULRGLF�6LJQDO 
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� ����  *UDE�WKH�VHJPHQW�\RX�ZDQW�WR�REVHUYH�IURP�D�IDVW�DQG�FRPSOH[�VLJQDO 

 

)LJXUH�����$EQRUPDO�6LJQDO�LQ�3HULRGLF�6LJQDOV )LJXUH�����$EQRUPDO�6LJQDO�&DSWXUHG�E\�6HWWLQJ�

7ULJJHU�/HYHO 
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:KDW�LV�)RUFHG�7ULJJHU" 

:KHQ�WKH�RVFLOORVFRSH�GRHV�QRW�PHHW�WKH�WULJJHU�FRQGLWLRQ��WKH�DUWLILFLDO�RU�DXWRPDWLF�RVFLOORVFRSH�WULJJHU�LV�WKH�

IRUFHG�WULJJHU��,W�PHDQV�WKDW�WKH�RVFLOORVFRSH�RQO\�JUDEV�D�VLJQDO�VHJPHQW�IRU�GLVSOD\�UHJDUGOHVV�RI�ZKHWKHU�WKH�

FRQGLWLRQ�LV�PHW�RU�QRW� 

$XWRPDWLF�IRUFHG�WULJJHU�LV�VHW�LQ�WKH�PHQX��,Q�WKH�WULJJHU�VHWWLQJV��WKHUH�LV�XVXDOO\�D�WULJJHU�PRGH�RSWLRQ��ZKLFK�FDQ�

EH�VHW�DV�³1RUPDO´�RU�³$XWR´��1RUPDO�WULJJHU�PHDQV�WULJJHU�DIWHU�PHHWLQJ�WKH�VHW�FRQGLWLRQ��$XWRPDWLF�WULJJHU�LV�D�

NLQG�RI�IRUFHG�WULJJHU��7KH�RVFLOORVFRSH�ZLOO�EH�IRUFH�WULJJHUHG�LI�LW�GRHV�QRW�WULJJHU�IRU�D�FHUWDLQ�SHULRG�RI�WLPH� 
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)LJXUH�����2VFLOORVFRSH�7ULJJHU�0RGH�6HWWLQJ 

,I�D�VLJQDO�IHDWXUH�LV�QRW�XQGHUVWRRG��WKH�RVFLOORVFRSH�VKRXOG�EH�VHW�DV�³$XWR´�PRGH��ZKLFK�FDQ�HQVXUH�WKDW�WKH�

RVFLOORVFRSH�FDQ�DOVR�GLVSOD\�WKH�ZDYHIRUP�ZKHQ�RWKHU�WULJJHU�VHWWLQJV�DUH�QRW�FRUUHFW��$OWKRXJK�WKH�ZDYHIRUP�LV�

QRW�QHFHVVDULO\�VWDEOH��LW�FDQ�SURYLGH�WKH�LQWXLWLYH�MXGJPHQW�IRU�RXU�IXUWKHU�DGMXVWPHQW�RI�WKH�RVFLOORVFRSH��7KH�

VLJQDO�LQ�)LJXUH�����LV�WKH�UHVXOW�RI�IRUFHG�WULJJHU�LQ�³$XWR´�PRGH� 
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:KHQ�ZH�VHW�D�VSHFLILF�WULJJHU�FRQGLWLRQ�IRU�D�VSHFLILF�VLJQDO��HVSHFLDOO\�ZKHQ�WKH�WLPH�LQWHUYDO�IRU�VDWLVI\LQJ�WKH�

WULJJHU�FRQGLWLRQ�LV�ORQJ��ZH�QHHG�WR�VHW�WKH�WULJJHU�PRGH�WR�³1RUPDO´�VR�DV�WR�SUHYHQW�WKH�RVFLOORVFRSH�IURP�

DXWRPDWLF�IRUFHG�WULJJHU� 

)LJXUH�����VKRZV�D�FRQFHSWXDO�GHPRQVWUDWLRQ�RI�WKH�DFTXLVLWLRQ�PHPRU\��,Q�RUGHU�WR�XQGHUVWDQG�WKH�WULJJHU�HYHQW��

WKH�DFTXLVLWLRQ�PHPRU\�FDQ�EH�GLYLGHG�LQWR�SUH�WULJJHU�DQG�SRVW�WULJJHU�EXIIHUV��7KH�SRVLWLRQ�RI�WKH�WULJJHU�HYHQW�LQ�

WKH�DFTXLVLWLRQ�PHPRU\�LV�GHILQHG�E\�WKH�WLPH�UHIHUHQFH�SRLQW�DQG�WULJJHU�SRVLWLRQ��KRUL]RQWDO�GHOD\��VHWWLQJV� 

 

)LJXUH�����&RQFHSWXDO�'HPRQVWUDWLRQ�RI�$FTXLVLWLRQ�0HPRU\ 

$OO�HYHQWV�GLVSOD\HG�WR�WKH�OHIW�RI�WKH�WULJJHU�SRLQW� � RFFXU�EHIRUH�WULJJHU��7KHVH�HYHQWV�DUH�FDOOHG�SUH�WULJJHU�

PHVVDJHV�WKDW�VKRZ�HYHQWV�EHIRUH�WKH�WULJJHU�SRLQW��$OO�HYHQWV�WR�WKH�ULJKW�RI�WKH�WULJJHU�SRLQW�LV�FDOOHG�SRVW�WULJJHU�

7ULJJHU�(YHQW 

$FTXLVLWLRQ�0HPRU\ 

3UH�WULJJHU�%XIIHU 3RVW�WULJJHU�%XIIHU 
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PHVVDJHV��7KH�QXPEHU�RI�GHOD\�UDQJHV�DYDLODEOH��SUH�WULJJHU�DQG�SRVW�WULJJHU�PHVVDJHV��GHSHQGV�RQ�WKH�VHOHFWHG�

WLPH�EDVH�DQG�PHPRU\�GHSWK� 

$GMXVW�WULJJHU�SRVLWLRQ��KRUL]RQWDO�GHOD\��  

)LQJHUV�VZLSH�OHIW�DQG�ULJKW�LQ�WKH�ZDYHIRUP�GLVSOD\�DUHD��WKH�WULJJHU�SRLQW� � ZLOO�PRYH�KRUL]RQWDOO\��WKH�KRUL]RQWDO�

GHOD\�WLPH�FKDQJHV��DQG�WKH�GHOD\�WLPH�LV�GLVSOD\HG�DW�WKH�WRS�FHQWHU�RI�WKH�VFUHHQ��WKDW�LV��WKH�GLVWDQFH�EHWZHHQ�WKH�

WULJJHU�SRLQW� � DQG�WKH�FHQWHU�OLQH� � RI�WKH�ZDYHIRUP�GLVSOD\�DUHD�LV�GLVSOD\HG� 

 

)LJXUH�����+RUL]RQWDO�'HOD\ 

+RUL]RQWDO�'HOD\ 

7ULJJHU &HQWHU�3RVLWLRQ 
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:KHQ�WKH�WULJJHU�SRLQW� � LV�ORFDWHG�RQ�WKH�OHIW�VLGH�WR�WKH�FHQWHU�OLQH� � RI�WKH�ZDYHIRUP�GLVSOD\�DUHD��WKH�GHOD\�

WLPH�LV�GLVSOD\HG�DV�D�SRVLWLYH�YDOXH��:KHQ�WKH�WULJJHU�SRLQW� � LV�ORFDWHG�RQ�WKH�ULJKW�VLGH�WR�WKH�WLPH�UHIHUHQFH�

SRLQW� ��DQG�WKH�GHOD\�WLPH�LV�GLVSOD\HG�DV�D�QHJDWLYH�YDOXH��WKH�WULJJHU�SRLQW� � RYHUODSV�ZLWK�WKH�FHQWHU�OLQH� � RI�

WKH�ZDYHIRUP�GLVSOD\�DUHD��DQG�WKH�GHOD\�WLPH�LV�]HUR� 

7ULJJHU�OHYHO�  

7ULJJHU�OHYHO�LV�WKH�VLJQDO�YROWDJH�FRUUHVSRQGLQJ�WR�WKH�VHW�WULJJHU�SRLQW��:KHQ�WKH�WULJJHU�OHYHO�LV�FKDQJHG��D�

KRUL]RQWDO�OLQH�ZLOO�DSSHDU�WHPSRUDULO\�RQ�WKH�VFUHHQ�WR�WHOO�\RX�WKH�OHYHO�SRVLWLRQ��WKH�VSHFLILF�YDOXH�RI�WKH�WULJJHU�

OHYHO�LV�GLVSOD\HG�LQ�WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�VFUHHQ���WKHQ�WKH�KRUL]RQWDO�OLQH�GLVDSSHDUV��WKH�WULJJHU�OHYHO�LV�

LQGLFDWHG�E\�D�VPDOO�DUURZ� � DQG�WKH�LQGLFDWLRQ�LFRQ�FDQ�EH�GUDJJHG�WR�DGMXVW�WKH�WULJJHU�OHYHO�YDOXH��7KH�WULJJHU�

OHYHO�LV�VKRZQ�LQ�)LJXUH������WKH�DUURZ�LQGLFDWHV�WKH�WULJJHU�OHYHO�OLQH�� 
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)LJXUH�����7ULJJHU�/HYHO 

$GMXVW�WULJJHU�OHYHO�  

7KH�WULJJHU�OHYHO�FDQ�EH�FRDUVHO\�DGMXVWHG�DQG�ILQHO\�DGMXVWHG� 

&RDUVH�DGMXVWPHQW��6OLGH�XS�DQG�GRZQ�LQ�WKH�WULJJHU�OHYHO�DGMXVWPHQW�DUHD� 
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)LQH�DGMXVWPHQW��7DS�WKH�ILQH�DGMXVWPHQW�EXWWRQ�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�IRU�ILQH�DGMXVWPHQW�RI�WKH�

WULJJHU�OHYHO� 

7ULJJHU�VHWWLQJ�VKRUWFXW 

/HIW�VZLSH�IURP�WULJJHU�OHYHO�VOLGH�EDU�WR�RSHQ�WULJJHU�VHWWLQJ�VKRUWFXW��ZKLFK�LQFOXGHV�WULJJHU�VRXUFH��WULJJHU�PRGH�

HWF� 

 

)LJXUH�����7ULJJHU�VHWWLQJ�VKRUWFXW 
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Set trigger hold-off time 

The trigger hold-off time can set up the waiting time of the oscilloscope after the trigger and before the trigger 

circuit is reconnected. During hold-off time, the oscilloscope does not re-trigger until the end of the hold-off time, 

and the hold-off time can be used to stably trigger complex waveforms. The trigger hold-off time ranges from 

200ns~10s. 

The hold-off may be used to trigger on repetitive waveforms with multiple edges (or other events) between 

waveform repetitions. If the shortest time between triggers is known, the hold-off may also be used to trigger on the 

first edge. 

For example, to obtain stable trigger on the repetitive pulse trigger shown below, set the hold-off time to a 

value >200ns but <600ns. 

 

)LJXUH������7ULJJHU�+ROG�2II�7LPH 

+ROG�RII� � 7LPH 2VFLOORVFRSH�7ULJJHU�3RVLWLRQ 
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Set trigger hold-off time:�  

1) 7DS�³7ULJJHU´�RQ�WKH�PDLQ�PHQX�WR�RSHQ�WKH�WULJJHU�PHQX��8QGHU�³&RPPRQ´��WDS�WKH�ER[�DIWHU�³5HMHFWLRQ�

7LPH´�WR�RSHQ�WKH�KROG-off time adjustment interface. The trigger time is displayed on the upper left, the fine 

adjustment time scale is displayed on the upper right, and the coarse time scale is displayed below, as shown in 

Figure 6-11. 

 

Figure 6-11 Trigger Hold-Off Time Set Interface 

2) :KHQ�DGMXVWLQJ�WKH�WLPH��GUDJ�RU�WDS�WKH�FRDUVH�DGMXVWPHQW�VFDOH�IRU�FRDUVH�DGMXVWPHQW��DQG�WKHQ�GUDJ�WKH�ILQH�

DGMXVWPHQW�VFDOH�IRU�ILQH�DGMXVWPHQW�RI�WKH�KROG�RII�WLPH� 

Trigger hold-off operation prompt  
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It is typically used for complex waveforms. The correct rejection setting is usually slightly smaller than one 

repetition of the waveform. Setting the hold-off time to this time can become the only trigger point for the repetitive 

waveform. 

Changing the time base setting will not affect the trigger hold-off time. 

8VLQJ�=RRP�IXQFWLRQ��\RX�FDQ�WDS�³5XQ�6WRS´�WR�VWRS��WKHQ�KRUL]RQWDOO\�PRYH�DQG�]RRP�WKH�GDWD�WR�ILQG�WKH�

position where the waveform is repeated. Use the cursor to measure this time and then set the hold-off time. 

z 8VH�³6LQJOH6(4´�EXWWRQ�IRU�VLQJOH�DFTXLVLWLRQ 

8VXDOO\�ZKHQ�SHUIRUPLQJ�D�VLQJOH�DFTXLVLWLRQ��\RX�PXVW�LQLWLDWH�VRPH�RSHUDWLRQV�RQ�WKH�PHDVXUHG�HTXLSPHQW��DQG�

WKH�RVFLOORVFRSH�LV�QRW�GHVLUHG�WR�WULJJHU�DXWRPDWLFDOO\�EHIRUH�WKHVH�RSHUDWLRQV��7KH�WULJJHU�FRQGLWLRQ�LQGLFDWRU� �

LV�GLVSOD\HG�LQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�EHIRUH�VWDUWLQJ�RSHUDWLRQV�LQ�WKH�FLUFXLW��WKLV�PHDQV�WKH�SUH�WULJJHU�

EXIIHU�LV�ILOOHG�� 
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����(GJH�7ULJJHU�  

When the edge of trigger signal reaches a certain trigger level, the set signal is triggered and generated. Trigger 

occurs on either edge of the rising edge (indicating icon  at the top of the screen), falling edge ( ) or dual edge 

( ), and the trigger level can be set to change the vertical position of the trigger point on the trigger edge, namely 

the intersection point of the trigger level line and the signal edge. The stable waveform can be obtained by correctly 

setting the edge trigger coupling mode. Edge trigger menu is shown in the table below: 

 

7ULJJHU�2SWLRQ 6HWWLQJ 'HVFULSWLRQ 

7ULJJHU�6RXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

6ORSH 5LVLQJ�HGJH 6HW�VLJQDO�WULJJHU�RQ�WKH�ULVLQJ�HGJH 
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)DOOLQJ�HGJH 6HW�VLJQDO�WULJJHU�RQ�WKH�IDOOLQJ�HGJH 

'XDO�HGJH 6HW�VLJQDO�WULJJHU�RQ�HLWKHU�ULVLQJ�HGJH�RU�IDOOLQJ�HGJH 

&RXSOLQJ 

'& $&�DQG�'&�FRPSRQHQWV�JHWWLQJ�WKURXJK�WULJJHU�VLJQDOV 

$& )LOWHU�RXW�WKH�'&�FRPSRQHQW�RI�WULJJHU�VLJQDOV 

+)�UHMHFWLRQ 6XSSUHVV�VLJQDOV�DERYH���.+]�LQ�WULJJHU�VLJQDOV 

/)�UHMHFWLRQ 6XSSUHVVHV�VLJQDOV�EHORZ���.+]�LQ�WULJJHU�VLJQDOV 

1RLVH�UHMHFWLRQ 
/RZ�VHQVLWLYLW\�'&�FRXSOLQJ�WR�VXSSUHVV�KLJK�IUHTXHQF\�QRLVH�

LQ�WULJJHU�VLJQDOV 

6HW�&+��ULVLQJ�HGJH�WULJJHU�DQG�FRXSOLQJ�DV�'&�ZLWK�RSHUDWLRQ�VWHSV�DV�IROORZV� 

1) 7DS�³7ULJJHU´�RQ�WKH�PDLQ�PHQX�WR�RSHQ�WKH�WULJJHU�PHQX��VHOHFW�HGJH�WULJJHU�LQ�WKH�WULJJHU�W\SH��DQG�VHW�HGJH�

WULJJHU�DV�IROORZV��DV�VKRZQ�LQ�)LJXUH������ 

z 7ULJJHU�VRXUFH��&+�� 
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z 7ULJJHU�FRXSOLQJ�PRGH��'&� 

z 7ULJJHU�HGJH��ULVLQJ� 

 

)LJXUH������(GJH�7ULJJHU�6HWWLQJ�0HQX 

2) Adjust the trigger level to ensure that the waveform can be triggered stably, for example, the trigger level is set 

to 1V. 

7ULJJHU�FRXSOLQJ�GHVFULSWLRQ�  

:KHQ�WKH�HGJH�WULJJHU�VHWXS�PHQX�LV�RSHQHG��WKH�WULJJHU�FRXSOLQJ�RSWLRQ�LV�GLVSOD\HG�EHORZ�WKH�PHQX��7ULJJHU�

FRXSOLQJ�LQFOXGHV�'&��$&��+)5HL���/)5HM���1RLVH5HM��VHH�)LJXUH������ 
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)LJXUH������7ULJJHU�&RXSOLQJ�0HQX 

1) '&�FRXSOLQJ���DOORZV�'&�DQG�$&�VLJQDOV�WR�HQWHU�WKH�WULJJHU�SDWK� 

2) $&�FRXSOLQJ���UHPRYHV�DQ\�'&�RIIVHW�YROWDJH�IURP�WKH�WULJJHU�ZDYHIRUP� 

 :KHQ�WKH�ZDYHIRUP�KDV�D�ODUJH�'&�RIIVHW��VWDEOH�HGJH�WULJJHULQJ�FDQ�EH�DFKLHYHG�XVLQJ�$&�FRXSOLQJ� 

3) +)5HM���+LJK�)UHTXHQF\�5HMHFWLRQ�&RXSOLQJ����UHPRYHV�KLJK�IUHTXHQF\�FRPSRQHQWV�IURP�WKH�WULJJHU�

ZDYHIRUP��XVLQJ�KLJK�IUHTXHQF\�UHMHFWLRQ�WR�UHPRYH�KLJK�IUHTXHQF\�QRLVHV�RU�QRLVHV�IURP�IDVW�V\VWHP�FORFNV��

IURP�WULJJHU�SDWKV�VXFK�DV�$0�RU�)0�UDGLR�VWDWLRQV� 

4) /)5HM���/RZ�)UHTXHQF\�5HMHFWLRQ�&RXSOLQJ����UHPRYHV�DQ\�XQQHFHVVDU\�ORZ�IUHTXHQF\�FRPSRQHQWV�IURP�WKH�

WULJJHU�ZDYHIRUP��IRU�H[DPSOH��SRZHU�OLQH�IUHTXHQFLHV�WKDW�FDQ�LQWHUIHUH�ZLWK�FRUUHFW�WULJJHU� 
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 :KHQ�WKHUH�LV�ORZ�IUHTXHQF\�QRLVH�LQ�WKH�ZDYHIRUP��VWDEOH�HGJH�WULJJHULQJ�FDQ�EH�REWDLQHG�XVLQJ�/)�UHMHFWLRQ�

FRXSOLQJ� 

5) 1RLVH5HM���1RLVH�5HMHFWLRQ�&RXSOLQJ����1RLVH�UHMHFWLRQ�FDQ�DGG�H[WUD�K\VWHUHVLV�WR�WKH�WULJJHU�FLUFXLW��%\�

LQFUHDVLQJ�WKH�WULJJHU�K\VWHUHVLV�EDQG��WKH�SRVVLELOLW\�RI�QRLVH�WULJJHULQJ�FDQ�EH�UHGXFHG��%XW�LW�DOVR�UHGXFHV�WKH�

WULJJHU�VHQVLWLYLW\��VR�WULJJHULQJ�WKH�RVFLOORVFRSH�UHTXLUHV�D�VOLJKWO\�ODUJHU�VLJQDO� 

1RWH��7ULJJHU�FRXSOLQJ�LV�LQGHSHQGHQW�RI�FKDQQHO�FRXSOLQJ� 

����3XOVH�:LGWK�7ULJJHU 

7KH�WULJJHU�KDSSHQV�ZKHQ�WKH�WULJJHU�VLJQDO�SXOVH�ZLGWK���QVa��V��WKH�WULJJHU�W\SH�LQGLFDWLRQ�LFRQ�DW�WKH�WRS�RI�WKH�

VFUHHQ�LV� ��UHDFKHV�WKH�VHW�FRQGLWLRQ�DQG�WKH�VLJQDO�YROWDJH�UHDFKHV�WKH�VHW�WULJJHU�OHYHO��3XOVH�ZLGWK�WULJJHU�

PHQX�LV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH� 

Trigger Option Setting 'HVFULSWLRQ 

Trigger Source 
CH1 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

CH2 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 
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Trigger Option Setting 'HVFULSWLRQ 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

Polarity 
Positive 7ULJJHU�RQ�VHWWLQJ�WKH�SRVLWLYH�SXOVH�ZLGWK�RI�VLJQDOV 

Negative 7ULJJHU�RQ�VHWWLQJ�WKH�QHJDWLYH�SXOVH�ZLGWK�RI�VLJQDOV 

Trigger Condition 

˘7 7ULJJHU�ZKHQ�WKH�VLJQDO�SXOVH�ZLGWK�LV�VPDOOHU�WKDQ�SXOVH�ZLGWK�7 

˚7 7ULJJHU�ZKHQ�WKH�VLJQDO�SXOVH�ZLGWK�LV�JUHDWHU�WKDQ�SXOVH�ZLGWK�7 

˙7 7ULJJHU�ZKHQ�WKH�VLJQDO�SXOVH�ZLGWK�LV�HTXDO�WR�SXOVH�ZLGWK�7 

�7 7ULJJHU�ZKHQ�WKH�VLJQDO�SXOVH�ZLGWK�LV�QRW�HTXDO�WR�SXOVH�ZLGWK�7 

Trigger Pulse 

Width 
�QVa��V 6HW�WKH�WULJJHU�SXOVH�ZLGWK 

Notes: Conditions of greater than, smaller than, equal to or not equal to indicating that the error is 6%. 

7ULJJHU�VWHSV�RI�SRVLWLYH�SRODULW\�SXOVH�ZLGWK���WDNLQJ�&+��DV�DQ�H[DPSOH� 
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1) 7DS�³7ULJJHU´�RQ�WKH�PDLQ�PHQX�WR�RSHQ�WKH�WULJJHU�PHQX��VHOHFW�WKH�SXOVH�ZLGWK�WULJJHU�LQ�WKH�WULJJHU�W\SH��DQG�

VHW�WKH�SXOVH�ZLGWK�WULJJHU�DV�IROORZV��DV�VKRZQ�LQ�)LJXUH������ 

z 7ULJJHU�VRXUFH��&+�� 

z 7ULJJHU�SXOVH�SRODULW\��SRVLWLYH� 

z 7ULJJHU�OHYHO���9 

z 7ULJJHU�FRQGLWLRQ�DQG�SXOVH�ZLGWK�WLPH��³JUHDWHU�WKDQ´��WKH�DGMXVWPHQW�WLPH�LV����XV� 
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)LJXUH������3XOVH�:LGWK�7ULJJHU�6HWWLQJ�0HQX 

3XOVH�ZLGWK�WULJJHU�VHWWLQJ�GHVFULSWLRQ� 

���  3XOVH�SRODULW\�VHOHFWLRQ�  

 7KH�VHOHFWHG�SXOVH�SRODULW\�LFRQ�LV�GLVSOD\HG�LQ�WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�GLVSOD\�VFUHHQ��7KH�SRVLWLYH�SXOVH�

LV�KLJKHU�WKDQ�FXUUHQW�WULJJHU�OHYHO��&+��SRVLWLYH�SXOVH�LQGLFDWLRQ�LFRQ� ���DQG�WKH�QHJDWLYH�SXOVH�LV�



   

110 

ORZHU�WKDQ�FXUUHQW�WULJJHU�OHYHO��&+��QHJDWLYH�SXOVH�LQGLFDWLRQ�LFRQ� ���:KHQ�WULJJHUHG�RQ�SRVLWLYH�

SRODULW\�SXOVH��LI�WKH�UHVWULFWLRQV�DUH�WUXH��WKH�WULJJHU�ZLOO�KDSSHQ�RQ�WKH�KLJK�WR�ORZ�WUDQVLWLRQ�RI�WKH�SXOVH��

ZKHQ�WULJJHUHG�RQ�QHJDWLYH�SRODULW\�SXOVH��LI�WKH�UHVWULFWLRQV�DUH�WUXH��WKH�WULJJHU�ZLOO�KDSSHQ�RQ�WKH�ORZ�WR�KLJK�

WUDQVLWLRQ���)LJXUH������1HJDWLYH�3XOVH�/HYHO�)OLS� 

 

)LJXUH������1HJDWLYH�3RODULW\�3XOVH�/HYHO�)OLS 
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���  7ULJJHU�FRQGLWLRQ�DQG�SXOVH�ZLGWK�WLPH�VHWWLQJ�  

 7LPH�UHVWULFWLRQV�WKDW�FDQ�VHW�LQ�WKH�WULJJHU�FRQGLWLRQ�����!��˙���� 

z 6PDOOHU�WKDQ�WKH�WLPH�YDOXH���� 

 For example, for positive pulse, if it is set as T<80ns, the trigger will happen stably only when the pulse 

width is smaller than 80ns (Figure 6-16 Trigger Time T<80ns). 

 

)LJXUH������7ULJJHU�7LPH�7���QV 

z *UHDWHU�WKDQ�WKH�WLPH�YDOXH��!� 

 For example, for positive pulse, if it is set as T>80ns, the trigger will happen stably only when the pulse 

width is greater than 80ns (Figure 6-17 Trigger Time T>80ns). 

7ULJJHU 
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Figure 6-17 Trigger Time T>80ns 

z (TXDO�WR�WKH�WLPH�YDOXH�� � 

 For example, for positive pulse, if it is set as T=80ns, the trigger will happen stably only when the pulse 

width is equal to 80ns (Figure 6-18 Trigger Time T=80ns). 

 

Figure 6-18 Trigger Time T=80ns 

z 1RW�HTXDO�WR�WKH�WLPH�YDOXH���� 

7ULJJHU 

7ULJJHU 
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 For example, for positive pulse, if it is set as T�80ns, the trigger will happen stably only when the pulse 

width is not equal to 80ns (Figure 6-19 Trigger Time T�80ns). 

 

Figure 6-19 Trigger Time T�80ns 

 7KH�WULJJHU�SXOVH�ZLGWK�WLPH�FDQ�EH�VHW�DV��QVa��V� 

 7DS�WKH�SXOVH�ZLGWK�WLPH�VHWWLQJ�ER[� � WR�SRS�XS�WKH�WLPH�DGMXVWPHQW�LQWHUIDFH��DV�VKRZQ�LQ�)LJXUH���

�����DQG�DGMXVW�WKH�SXOVH�ZLGWK�WLPH��$GMXVW�WKH�SXOVH�ZLGWK�WLPH�E\�DGMXVWLQJ�RU�GUDJJLQJ�WKH�WLPH�VFDOH� 

 

)LJXUH������3XOVH�:LGWK�7LPH�$GMXVWPHQW�,QWHUIDFH 

7ULJJHU 



   

114 

����/RJLF�7ULJJHU�  

7ULJJHU�KDSSHQV�ZKHQ�WKH�OHYHO�EHWZHHQ�DQDORJ�FKDQQHOV�VDWLVILHV�D�FHUWDLQ�ORJLFDO�RSHUDWLRQ��$1'��25��1$1'��

125��DQG�WKH�VLJQDO�YROWDJH�UHDFKHV�WKH�VHW�WULJJHU�OHYHO�DQG�WKH�WULJJHU�ORJLF�ZLGWK���QVa��V���/RJLF�WULJJHU�PHQX�

GHVFULSWLRQV�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ� 

7ULJJHU�2SWLRQ 6HWWLQJ 'HVFULSWLRQ 

7ULJJHU�6RXUFH 

&+� 

+LJK 6HW�&+��DV�KLJK 

/RZ 6HW�&+��DV�ORZ 

1RQH 6HW�&+��DV�QRQH 

&+� 

+LJK 6HW�&+��DV�KLJK 

/RZ 6HW�&+��DV�ORZ 

1RQH 6HW�&+��DV�QRQH 

&+� 
+LJK 6HW�&+��DV�KLJK 

/RZ 6HW�&+��DV�ORZ 
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1RQH 6HW�&+��DV�QRQH 

&+� 

+LJK 6HW�&+��DV�KLJK 

/RZ 6HW�&+��DV�ORZ 

1RQH 6HW�&+��DV�QRQH 

7ULJJHU�/RJLF 

$1' 6HOHFW�WKH�ORJLF�RI�WULJJHU�VRXUFH�DV�³$1'´ 

25 6HOHFW�WKH�ORJLF�RI�WULJJHU�VRXUFH�DV�³25´ 

1$1' 6HOHFW�WKH�ORJLF�RI�WULJJHU�VRXUFH�DV�³1$1'´ 

125 6HOHFW�WKH�ORJLF�RI�WULJJHU�VRXUFH�DV�³125´ 

Trigger 

Condition 

&KDQJH�WR�WUXH�YDOXH 7ULJJHU�ZKHQ�WKH�ORJLF�FKDQJHV�WR�WUXH�YDOXH 

&KDQJH�WR�IDOVH�YDOXH 7ULJJHU�ZKHQ�WKH�ORJLF�FKDQJHV�WR�IDOVH�YDOXH 

���!�� ���7 ,I�ORJLF�VWDWXV�IRU�KROG�WLPH�DV����!�� ���7��WKHQ�WULJJHU 

/RJLF�7LPH �QVa��QV 6HW�WULJJHU�ORJLF�WLPH 

Notes: Conditions of greater than, smaller than, equal to or not equal to indicating that the error is 6%. 
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Logic trigger operation steps between channels: 

1) 7DS�³7ULJJHU´�RQ�WKH�PDLQ�PHQX�WR�RSHQ�WKH�WULJJHU�PHQX��VHOHFW�ORJLF�WULJJHU�LQ�WKH�WULJJHU�W\SH��DQG�VHW�WKH�

ORJLF�WULJJHU�DV�IROORZV��DV�VKRZQ�LQ�)LJXUH������ 

z /RJLF�OHYHOV��&+���&+���+LJK��&+���&+���/RZ���ZLWKRXW�UHIHUHQFH�WR�WKH�FKDQQHO�RI�ORJLF�RSHUDWLRQ��WKH�

OHYHO�VHOHFWLRQ�LV�1RQH�WR�DYRLG�LQWHUIHUHQFH�WR�WKH�ORJLF�RSHUDWLRQ�� 

z /RJLF�JDWH��$1'� 

z &RQGLWLRQ���� 

z /RJLF�WLPH�����QV� 
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)LJXUH������/RJLF�7ULJJHU�6HWWLQJ�0HQX 

/RJLF�WULJJHU�VHWWLQJ�GHVFULSWLRQ��  

/RJLF�OHYHO�VHWWLQJ 

$IWHU�WULJJHU�VRXUFH��VHOHFW�+LJK��/RZ�DQG�1RQH�IRU�WKH�FKDQQHO��7KH�FRUUHVSRQGLQJ�WULJJHU�OHYHO�YDOXH�LV�

GLVSOD\HG�LQ�WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�GLVSOD\�VFUHHQ� 

+LJK��PHDQV�D�YDOXH�KLJKHU�WKDQ�WKH�FXUUHQW�WULJJHU�OHYHO��DQG�WKH�LFRQ�LQGLFDWLRQ�LV�³ ´� 
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/RZ��PHDQV�D�YDOXH�ORZHU�WKDQ�WKH�FXUUHQW�WULJJHU�OHYHO��DQG�WKH�LFRQ�LQGLFDWLRQ�LV�³ ´� 

1RQH��7KLV�FKDQQHO�LV�LQYDOLG� 

6ZLWFK�WKH�WULJJHU�OHYHO�FKDQQHO��7DS�WKH�WULJJHU�OHYHO�VOLGH�EDU�DUURZ�RU�XVH�WULJJHU�VHWWLQJ�VKRUWFXW 

/RJLF�FRQGLWLRQV 

1) 7UXH��7ULJJHU�ZKHQ�WKH�ORJLF�FKDQJHV�WR�WUXH�YDOXH 

2) )DOVH��7ULJJHU�ZKHQ�WKH�ORJLF�FKDQJHV�WR�IDOVH�YDOXH 
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� � �  

)LJXUH������7ULJJHU�/HYHO�$GMXVWPHQW 

7ULJJHU�SXOVH�ZLGWK�WLPH�FDQ�EH�VHW�DV��QVa��V� 

7DS�WKH�WLPH�VHWWLQJ�ER[�� ��WR�SRS�XS�WKH�WLPH�DGMXVWPHQW�LQWHUIDFH�DQG�DGMXVW�WKH�ORJLF�WLPH��3OHDVH�UHIHU�

WR�WKH�3XOVH�:LGWK�$GMXVWPHQW�VHFWLRQ�IRU�GHWDLOV� 
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����1WK�(GJH�7ULJJHU 

When the trigger signal is triggered on the Nth edge after the specified idle time, it is Nth edge trigger. Menu 

descriptions of the Nth edge trigger are shown in the table below: 

7ULJJHU�2SWLRQ 6HWWLQJ 'HVFULSWLRQ 

7ULJJHU�6RXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

7LPH �QVa��V ,GOH�WLPH 

(GJH 

 

5LVLQJ�HGJH 6HW�VLJQDO�WULJJHU�RQ�WKH�ULVLQJ�HGJH 

)DOOLQJ�HGJH 6HW�VLJQDO�WULJJHU�RQ�WKH�IDOOLQJ�HGJH 

1WK�(GJH �a����� 6HW�WULJJHU�RQ�1WK�HGJH�DIWHU�LGOH�WLPH 
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Set CH1 to trigger on the 5th rising edge after 500us. The steps are as follows: 

1) 7DS�³7ULJJHU´�RQ�WKH�main menu to open the trigger menu, select Nth edge trigger in the trigger type, and set 

the Nth edge trigger as follows, as shown in Figure 6-23: 

z Trigger source: CH1; 

z Time: 10ms; 

z Edge signal: rising; 

z Nth edge: 99 
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� �  

)LJXUH������1WK�(GJH�7ULJJHU�0HQX 

2) Adjust the trigger level to ensure that the waveform can be triggered stably, for example the trigger level is set 

to 1.44V. 
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����5XQW�7ULJJHU�  

%\�VHWWLQJ�WKH�KLJK�DQG�ORZ�WKUHVKROGV��WULJJHU�RQ�D�SXOVH�WKDW�FURVV�RQH�WKUHVKROG�EXW�IDLO�WR�FURVV�D�VHFRQG�

WKUHVKROG��7KHUH�DUH�WZR�W\SHV�DYDLODEOH��SRVLWLYH�VKRUW�SXOVH�DQG�QHJDWLYH�VKRUW�SXOVH� 

 

)LJXUH������5XQW�7ULJJHU 

5XQW�WULJJHU�PHQX�GHVFULSWLRQV�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ� 

Trigger Option Setting Description 

Trigger Source CH1 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

+LJK�/HYHO 

/RZ�/HYHO 

3RVLWLYH�6KRUW�3XOVH 

1HJDWLYH�6KRUW�3XOVH 
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Trigger Option Setting Description 

CH2 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

Polarity 

Positive 6HW�VLJQDO�WR�WULJJHU�RQ�SRVLWLYH�UXQW�SXOVH 

Negative 6HW�VLJQDO�WR�WULJJHU�RQ�QHJDWLYH�UXQW�SXOVH 

Any 6HW�VLJQDO�WR�WULJJHU�RQ�HLWKHU�SRVLWLYH�RU�QHJDWLYH�UXQW�SXOVH 

Trigger 

Condition 

�7 7ULJJHU�ZKHQ�WKH�VLJQDO�SXOVH�ZLGWK�LV�VPDOOHU�WKDQ�SXOVH�ZLGWK�7 

!7 7ULJJHU�ZKHQ�WKH�VLJQDO�SXOVH�ZLGWK�LV�JUHDWHU�WKDQ�SXOVH�ZLGWK�7 

�!7 
7ULJJHU�ZKHQ�WKH�VLJQDO�SXOVH�ZLGWK�LV�JUHDWHU�WKDQ�ORZHU�OLPLW�7��DQG�

VPDOOHU�WKDQ�XSSHU�OLPLW�7� 

1RQH No trigger restrictions for runt pulse trigger 
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Trigger Option Setting Description 

Trigger Pulse 

Width 
�QVa��V 6HW�WKH�WULJJHU�SXOVH�ZLGWK 

� � �  

)LJXUH������5XQW�7ULJJHU�6HWWLQJ�0HQX 
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����6ORSH�7ULJJHU 

6ORSH�7ULJJHU�PHDQV�WULJJHU�ZKHQ�WKH�ZDYHIRUP�UHDFKHV�D�VHW�WLPH�FRQGLWLRQ�IURP�RQH�OHYHO�WR�DQRWKHU� 

3RVLWLYH�VORSH�WLPH��7LPH�WDNHV�IRU�WKH�ZDYHIRUP�WR�JR�IURP�ORZ�WR�KLJK� 

1HJDWLYH�VORSH�WLPH��7LPH�WDNHV�IRU�WKH�ZDYHIRUP�WR�JR�IURP�KLJK�WR�ORZ� 

$V�VKRZQ�LQ�)LJXUH����� 

 

)LJXUH������3RVLWLYH�1HJDWLYH�6ORSH�7LPH 

:KHQ�WKH�WULJJHU�VLJQDO�VORSH�KDV�WKH�KROG�WLPH���QVa��V���WKH�WULJJHU�W\SH�RQ�WKH�WRS�RI�WKH�VFUHHQ�LV�RQO\�WKH�LFRQ�

��DQG�WULJJHU�KDSSHQV�ZKHQ�WKH�VHW�FRQGLWLRQ�LV�UHDFKHG��6ORSH�WULJJHU�LV�VXLWDEOH�IRU�REVHUYLQJ�VDZWRRWK�RU�

WULDQJXODU�ZDYHV��7KH�VORSH�WULJJHU�PHQX�GHVFULSWLRQV�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ� 

+LJK�/HYHO 

 

3RVLWLYH�6ORSH�7LPH 1HJDWLYH�6ORSH�7LPH 
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Trigger Option Setting Description 

Trigger Source 

CH1 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

CH2 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

&+� 6HW�&+��DV�WULJJHU�VLJQDO�VRXUFH 

Edge 

Rising 6HW�WULJJHU�RQ�SRVLWLYH�VLJQDO�VORSH 

Falling 6HW�WULJJHU�RQ�QHJDWLYH�VLJQDO�VORSH 

Any 6HW�WULJJHU�RQ�GHWHFWLQJ�D�VLJQDO�VORSH�FKDQJH 

Trigger 

Condition 

�7 7ULJJHU�ZKHQ�WKH�VLJQDO�VORSH�KROG�WLPH�LV�VPDOOHU�WKDQ�7 

!7 7ULJJHU�ZKHQ�WKH�VLJQDO�VORSH�KROG�WLPH�LV�JUHDWHU�WKDQ�7 

�!7 
7ULJJHU�ZKHQ�WKH�VLJQDO�VORSH�KROG�WLPH�LV�VPDOOHU�WKDQ�XSSHU�OLPLW�7��DQG�

JUHDWHU�WKDQ�ORZHU�OLPLW�7� 

Time �QVa��V 6HW�WKH�WULJJHU�VLJQDO�VORSH�KROG�WLPH 
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6HW�&+��VORSH�VWDWXV�DV�ULVH�DQG�KROG�WLPH�OHVV�WKDQ��PV��7KH�VWHSV�DUH�DV�IROORZV� 

1) 7DS�³7ULJJHU´�RQ�WKH�PDLQ�PHQX�WR�RSHQ�WKH�WULJJHU�PHQX��VHOHFW�WKH�VORSH�WULJJHU�LQ�WKH�WULJJHU�W\SH��DQG�VHW�

WKH�VORSH�WULJJHU�DV�IROORZV��DV�VKRZQ�LQ�)LJXUH������ 

z 7ULJJHU�VRXUFH��&+�� 

z (GJH��5LVH� 

z 6ORSH�KROG�WLPH���XV� 

2) $GMXVW�WULJJHU�OHYHO��DGMXVW�+LJK�RU�/RZ�WULJJHU�OHYHO��FOLFN�DUURZ�DW�ERWK�HQGV�RI�WKH�FKXWH�Switch the trigger 

level between High and Low. 
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)LJXUH������6ORSH�7ULJJHU�6HWWLQJ�0HQX 

7KH�VORSH�KROG�WLPH�FDQ�EH�VHW�DV��QVa��V� 

Note: A stable trigger waveform can only be obtained by selecting the channel to which signals are connected as 

trigger source. 
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����7LPHRXW�7ULJJHU 

7LPHRXW�WULJJHU�KDSSHQV�ZKHQ�WKH�WLPH�IURP�WKH�LQWHUVHFWLRQ�RI�VLJQDO�DQG�WULJJHU�OHYHO�DQG�DERYH��RU�EHORZ��WKH�

WULJJHU�OHYHO�UHDFKHV�WKH�VHW�WLPH��DV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������7LPHRXW�7ULJJHU�6FKHPDWLFV 

Timeout trigger menu descriptions are shown in the table below: 

7ULJJHU�

2SWLRQ 
6HWWLQJ 'HVFULSWLRQ 

CH1 Set CH1 as trigger signal source 

'XUDWLRQ 

6HW�/HYHO 
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7ULJJHU�

6RXUFH 

CH2 Set CH2 as trigger signal source 

CH3 Set CH3 as trigger signal source 

CH4 Set CH4 as trigger signal source 

3RODULW\ 

Positive 
Select to count time when the rising edge of input signal gets through the 

trigger level 

Negative 
Select to count time when the falling edge of input signal gets through the 

trigger level 

Any 
Select to count time when the rising edge or falling edge of input signal gets 

through the trigger level 

Time 8ns~10s Timeout time 

6HW�WKH�SRODULW\�RI�&+��WULJJHU�VLJQDO�WR�EH�SRVLWLYH�DQG�WKH�WLPHRXW�WLPH�DV���XV��7KH�VWHSV�DUH�DV�IROORZV� 

1) 7DS�³7ULJJHU´�RQ�WKH�PDLQ�PHQX�WR�RSHQ�WKH�WULJJHU�PHQX��VHOHFW�WLPHRXW�WULJJHU�LQ�WKH�WULJJHU�W\SH��DQG�VHW�WKH�

WLPHRXW�WULJJHU�DV�IROORZV��DV�VKRZQ�LQ�)LJXUH������ 
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z 7ULJJHU�VRXUFH��&+�� 

z (GJH��SRVLWLYH� 

z Timeout time: �QV� 

2) Adjust the trigger level to ensure that the waveform can be triggered stably. 
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)LJXUH������7LPH�RXW�7ULJJHU 

����9LGHR�7ULJJHU 

7KH�WULJJHULQJ�PHWKRG�IRU�YLGHR�VLJQDOV�GHSHQGV�RQ�YLGHR�IRUPDWV��*HQHUDOO\��WKHUH�DUH�3$/������6(&$0��

176&���������3������,�DQG�����3�IRUPDWV��7KH�YLGHR�WULJJHU�FDQ�EH�WULJJHUHG�DW�GLIIHUHQW�YROWDJH�VFDOHV��DQG�WKH�

DSSURSULDWH�YROWDJH�VFDOH�FDQ�EH�DGMXVWHG�DV�QHHGHG�WR�REVHUYH�WKH�ZDYHIRUP��7KH�YLGHR�WULJJHU�PHQX�GHVFULSWLRQV�

DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ� 

7ULJJHU�

2SWLRQ 
6HWWLQJ 'HVFULSWLRQ 

7ULJJHU�

6RXUFH 

CH1 Set CH1 as trigger signal source 

CH2 Set CH2 as trigger signal source 

CH3 Set CH3 as trigger signal source 

CH4 Set CH4 as trigger signal source 
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7ULJJHU�

2SWLRQ 
6HWWLQJ 'HVFULSWLRQ 

3RODULW\ 
Positive Set signal positive polarity trigger 

Negative Set signal negative polarity trigger 

9LGHR�

6WDQGDUG 

625/PAL Based on PAL signal trigger 

SECAM Based on SECAM signal trigger 

525/NTSC Based on NTSC signal trigger 

720P Base on 720P(50Hz, 60Hz) signal trigger 

1080I Base on 1080I(50Hz, 60Hz) signal trigger 

1080P 
Base on 1080P (24Hz, 25Hz, 30Hz, 50Hz, 60Hz) signal 

trigger 

/LQH  Trigger lines 
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7ULJJHU�

2SWLRQ 
6HWWLQJ 'HVFULSWLRQ 

 

 

7ULJJHU 

 

 

 

 

 

7ULJJHU 

 

Odd fields 
Trigger on the rising edge of the first tooth pulse in odd 

fields 

Even fields 
Trigger on the rising edge of the first tooth pulse in even 

fields 

All fields Trigger on the rising edge of the first tooth pulse found 

All lines Trigger on all horizontal sync pulses 

 

Line 

 

625 line (PAL,SECAM) 

Trigger on a specified line in odd or even fields 

263 odd line 262 even 

line (NTSC) 

750 line (720P) 

1125 line (1080I,1080P) 
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z 6WDQGDUG������176&� 

z 7ULJJHU��2GG�ILHOGV 
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)LJXUH������9LGHR�7ULJJHU 

3URPSWV��  

z ,Q�RUGHU�WR�EHWWHU�REVHUYH�WKH�ZDYHIRUP�GHWDLOV�LQ�WKH�YLGHR�VLJQDO��ILUVW�VHW�WKH�PHPRU\�GHSWK�WR�EH�ODUJHU� 
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z 'XULQJ�WKH�WULJJHU�GHEXJJLQJ�RI�WKH�YLGHR�VLJQDO��VLQFH�WKH�GLJLWDO�RVFLOORVFRSH�KDV�PXOWL�OHYHO�JUD\�VFDOH�GLVSOD\�

IXQFWLRQ��GLIIHUHQW�EULJKWQHVV�FDQ�UHIOHFW�WKH�IUHTXHQF\�RI�GLIIHUHQW�SDUWV�RI�WKH�VLJQDO��([SHULHQFHG�XVHUV�FDQ�

TXLFNO\�MXGJH�WKH�TXDOLW\�RI�WKH�VLJQDO�GXULQJ�WKH�GHEXJJLQJ�SURFHVV�DQG�ILQG�DEQRUPDO�FRQGLWLRQV� 

�����6HULDO�%XV�7ULJJHU 

3OHDVH�UHIHU�WR�&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH��2SWLRQDO� 
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&KDSWHU���$QDO\VLV�6\VWHP 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�DQDO\VLV�V\VWHP�RI�WKH�RVFLOORVFRSH��<RX�DUH�UHFRPPHQGHG�WR�

UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�VHW�IXQFWLRQV�DQG�RSHUDWLRQ�RI�WKH�DQDO\VLV�V\VWHP�RI�WKH�6PDUW�VHULHV�

RVFLOORVFRSH� 

z $XWRPDWLF�PHDVXUHPHQW 

z )UHTXHQF\�PHWHU�PHDVXUHPHQW 

z &XUVRU 
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����$XWRPDWLF�0HDVXUHPHQW�  

0HDVXUHPHQW�VHWWLQJ 

6OLGH�GRZQ�IURP�WRS��RSHQ�WKH�PDLQ�PHQX��WDS�³0HDVXUH´�WR�HQWHU�WKH�PHDVXUHPHQW�PHQX��7KHUH�DUH����

PHDVXUHPHQW�LWHPV�RQ�WKH�PHDVXUHPHQW�PHQX��0HDVXUHPHQW�PHQX��VHOHFWHG�PHDVXUHPHQW�LWHP�GLVSOD\�DQG�

PHDVXUHPHQW�LWHP�GLVSOD\�DUH�VKRZQ�LQ�)LJXUH����� 
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)LJXUH�����$XWRPDWLF�0HDVXUHPHQW�0HQX 

$XWRPDWLF�PHDVXUHPHQW 

1) 6HOHFW�FKDQQHO��6HOHFW�WKH�FKDQQHO�WR�EH�PHDVXUHG�DERYH�WKH�PHDVXUHPHQW�PHQX� 
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2) 6HOHFW�PHDVXUHPHQW��6HOHFW�WKH�GHVLUHG�PHDVXUHPHQW�LWHP�RQ�WKH�PHDVXUHPHQW�PHQX��7KH�VHOHFWHG�

PHDVXUHPHQW�LWHP�LV�GLVSOD\HG�LQ�WKH�³6HOHFWHG�3DUDPHWHUV´�GLVSOD\�DUHD�EHORZ� 

3) 3UHVV�WRS� � EXWWRQ�RQ�WKH�NH\�DUHD�WR�TXLFNO\�FORVH�WKH�PHDVXUHPHQW�PHQX� 

4) &DQFHO�PHDVXUHPHQW�LWHP��,Q�WKH�³6HOHFWHG�3DUDPHWHUV´�GLVSOD\�DUHD�EHORZ�PHDVXUHPHQW�PHQX��WDS�WKH�

PHDVXUHPHQW�LWHP�WR�EH�FOHDUHG��RU�WDS� � EXWWRQ�WR�FOHDU�DOO�PHDVXUHPHQW�LWHPV� 

1RWH� 

0HDVXUHPHQWV�DQG�PDWK�IXQFWLRQV�ZLOO�EH�UHFDOFXODWHG�ZKHQ�PRYLQJ�]RRPLQJ�DQG�RSHQLQJ�FORVLQJ�FKDQQHOV� 

2VFLOORVFRSH�KDV�DQ�DXWRPDWLF�PHDVXUHPHQW�PHPRU\�IXQFWLRQ��6KXWGRZQ�DQG�UHVWDUW�ZLOO�QRW�DXWRPDWLFDOO\�FOHDU�

DGGHG�DXWRPDWLF�PHDVXUHPHQW�RSWLRQV� 

$OO�PHDVXUHPHQWV 

6OLGH�IURP�ERWWRP��RSHQ�WKH�SXOO�XS�PHQX��VHH�)LJXUH������FOLFN� � WR�RSHQ�DOO�PHDVXUHPHQW�LWHPV��GLVSOD\�
WKH�FXUUHQW�FKDQQHO�PHDVXUHPHQW�YDOXH��6ZLWFK�WKH�FXUUHQW�FKDQQHO�WR�RSHQ�DOO�WKH�PHDVXUHPHQW�LWHPV�RI�RWKHU�

FKDQQHOV��DV�VKRZQ�LQ�)LJXUH������FOLFN�DJDLQ�WR�WXUQ�RII�DOO�PHDVXUHPHQWV� 
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)LJXUH�����3XOO�XS�0HQX 

 

)LJXUH�����$OO�0HDVXUHPHQWV 
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)LJXUH�����7LPH�3DUDPHWHU 

3HULRG 

7LPH�RI�WKH�ILUVW�FRPSOHWH�VLJQDO�F\FOH�LQ�WKH�ZDYHIRUP 

)UHTXHQF\ 

5HFLSURFDO�WR�WKH�F\FOH�WLPH 

5LVH�WLPH 

7LPH�UHTXLUHG�IRU�WKH�ILUVW�ULVLQJ�HGJH�RI�WKH�ZDYHIRUP�WR�ULVH�IURP�WKH�DPSOLWXGH�RI�����WR���� 

)DOO�WLPH 

7KUHVKROG�8SSHU�/LPLW 

7KUHVKROG�0HGLDQ 

7KUHVKROG�/RZHU�/LPLW 

3HULRG 

5LVH�7LPH )DOO�7LPH 

3RVLWLYH�3XOVH�
:LGWK 

1HJDWLYH�3XOVH�
:LGWK 
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7LPH�UHTXLUHG�IRU�WKH�ILUVW�IDOOLQJ�HGJH�RI�WKH�ZDYHIRUP�WR�ULVH�IURP�WKH�DPSOLWXGH�RI�����WR���� 

'HOD\ 

7LPH�GHOD\�EHWZHHQ�ULVLQJ�RU�IDOOLQJ�HGJHV�RI�FKDQQHOV�PD\�EH�PHDVXUHG��DQG�WKHUH�DUH�QLQH�HIIHFWLYH�PHDVXUHPHQW�

FRPELQDWLRQV 

 

)LJXUH�����'HOD\�0HDVXUHPHQW�6FKHPDWLFV 

1) 2SHQ�WKH�DXWRPDWLF�PHDVXUHPHQW�PHQX�DQG�WDS� � WR�SRS�XS�WKH�SKDVH�VHOHFWLRQ�PHQX� 

'HOD\ 
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2) 7KH�OHIW�FKDQQHO�LV�GHIDXOWHG�DV�WKH�FXUUHQW�FKDQQHO��DQG�RWKHU�FKDQQHOV�FDQ�EH�VHOHFWHG�E\�WKH�FKDQQHO�DUHD�WKDW�

KDV�EHHQ�RSHQHG��H[FHSW�WKH�UHIHUHQFH�FKDQQHO���WKHUH�DUH�IRXU�HGJH�VHOHFWLRQV��ILUVW�ULVLQJ�HGJH��ILUVW�IDOOLQJ�

HGJH��ODVW�ULVLQJ�HGJH��ODVW�IDOOLQJ�HGJH�� 

3) 7KH�ULJKW�FKDQQHO�LV�D�FRQWUDVW�GHOD\�FKDQQHO��ZKLFK�FDQ�EH�VHOHFWHG�EHWZHHQ�HDFK�FKDQQHO�DQG�PDWK�FKDQQHO��

7KHUH�DUH�IRXU�HGJH�VHOHFWLRQV��ILUVW�ULVLQJ�HGJH��ILUVW�IDOOLQJ�HGJH��ODVW�ULVLQJ�HGJH��DQG�ODVW�IDOOLQJ�HGJH� 

4) 7DS� � EXWWRQ�WR�FRQILUP� 

3RVLWLYH�GXW\�F\FOH 

0HDVXUHG�YDOXH�RI�WKH�ILUVW�F\FOH�LQ�WKH�ZDYHIRUP 

3RVLWLYH�GXW\�F\FOH� ��ZDYHIRUP�SRVLWLYH�SXOVH�ZLGWK���SHULRG������� 

1HJDWLYH�GXW\�F\FOH 

0HDVXUHG�YDOXH�RI�WKH�ILUVW�F\FOH�LQ�WKH�ZDYHIRUP 

1HJDWLYH�GXW\�F\FOH� ��ZDYHIRUP�QHJDWLYH�SXOVH�ZLGWK���SHULRG������� 
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3RVLWLYH�SXOVH�ZLGWK 

0HDVXUHG�YDOXH�RI�WKH�ILUVW�SRVLWLYH�SXOVH�LQ�WKH�ZDYHIRUP��WDNLQJ�WKH�WLPH�EHWZHHQ�WZR�����DPSOLWXGH�SRLQWV 

1HJDWLYH�SXOVH�ZLGWK 

0HDVXUHG�YDOXH�RI�WKH�ILUVW�QHJDWLYH�SXOVH�LQ�WKH�ZDYHIRUP��WDNLQJ�WKH�WLPH�EHWZHHQ�WZR�����DPSOLWXGH�SRLQWV 

%XUVW�ZLGWK 

'XUDWLRQ�RI�D�EXUVW�PHDVXUHG�RYHU�WKH�HQWLUH�ZDYHIRUP 

2YHUVKRRW 

3RVLWLYH�RYHUVKRRW 

3RVLWLYH�RYHUVKRRW� >�PD[���KLJK����DPSOLWXGH@���� 

1HJDWLYH�RYHUVKRRW 

1HJDWLYH�RYHUVKRRW� >�ORZ���PLQ����DPSOLWXGH@���� 

3KDVH 
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7LPLQJ�PHDVXUHPHQW��7KH�DPRXQW�RI�WLPH�WKDW�RQH�ZDYHIRUP�OHDGV�RU�ODJV�DQRWKHU�ZDYHIRUP��H[SUHVVHG�LQ�GHJUHHV�

ZKHUH�����FRPSULVHV�RQH�ZDYHIRUP�F\FOH� 

 

)LJXUH�����3KDVH�0HDVXUHPHQW�6FKHPDWLFV 

3HDN�SHDN�  

,Q�WKH�HQWLUH�ZDYHIRUP�PHDVXUHPHQW��SHDN�SHDN� �PD[���PLQ 

$PSOLWXGH�  

,Q�WKH�HQWLUH�ZDYHIRUP�PHDVXUHPHQW��DPSOLWXGH� �KLJK����������ORZ����� 

7KH�ILJXUH�EHORZ�VKRZV�YROWDJH�PHDVXUHPHQW�SRLQWV� 

'HOD\ 

3HULRG 
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7KH�FKDQQHO�SUREH�W\SH�VHWWLQJ�LV�XVHG�WR�VHW�WKH�PHDVXUHPHQW�XQLW�IRU�HDFK�LQSXW�FKDQQHO�WR�9ROWV�RU�$PSHUHV��

5HIHU�WR�³������6HW�3UREH�7\SH´� 

 

)LJXUH�����9ROWDJH�0HDVXUHPHQW 

+LJK�  

7DNH������LQ�WKH�HQWLUH�ZDYHIRUP��DQG�FDOFXODWHG�XVLQJ�HLWKHU�WKH�PLQ�PD[�RU�KLVWRJUDP�PHWKRG� 

/RZ�  

7DNH����LQ�WKH�HQWLUH�ZDYHIRUP��DQG�FDOFXODWHG�XVLQJ�HLWKHU�WKH�PLQ�PD[�RU�KLVWRJUDP�PHWKRG� 

 

 

$PSOLWXGH 

/RZ 

0D[ 

0LQ 

3HDN�SHDN 
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0D[�  

+LJKHVW�SRVLWLYH�SHDN�PHDVXUHG�RYHU�WKH�HQWLUH�ZDYHIRUP 

0LQ 

+LJKHVW�QHJDWLYH�SHDN�PHDVXUHG�RYHU�WKH�HQWLUH�ZDYHIRUP 

506 

7UXH�URRW�PHDQ�VTXDUH�YDOXH�RYHU�WKH�HQWLUH�ZDYHIRUP 

&�506 

7UXH�URRW�PHDQ�VTXDUH�YDOXH�RI�WKH�ILUVW�F\FOH�LQ�WKH�ZDYHIRUP 

0HDQ 

$ULWKPHWLF�PHDQ�RYHU�WKH�HQWLUH�ZDYHIRUP 

&�PHDQ 

$ULWKPHWLF�PHDQ�RYHU�WKH�ILUVW�F\FOH�LQ�WKH�ZDYHIRUP 
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1RWH� 

,I�WKH�ZDYHIRUP�UHTXLUHG�IRU�PHDVXUHPHQW�LV�QRW�IXOO\�GLVSOD\HG�RQ�WKH�VFUHHQ��³)RUZDUG�&OLSSLQJ´�RU�³1HJDWLYH�

&OLSSLQJ´�LV�GLVSOD\HG�DW�WKH�SRVLWLRQ�RI�WKH�PHDVXUHG�YDOXH� 

:KHQ�WKH�PDWK�IXQFWLRQ�LV�RSHUDWHG��LI�VRXUFH�FKDQQHO�ZDYHIRUP�LV�IXOO\�GLVSOD\HG��DQG�WKH�PDWK�ZDYHIRUP�DSSHDUV�

WR�EH�RII�WKH�VFUHHQ��WKH�PHDVXUHG�YDOXH�RI�PDWK�ZDYHIRUP�ZLOO�QRW�EH�LQIOXHQFHG� 

,I�VRXUFH�FKDQQHO�LV�FOLSSHG��WKH�PHDVXUHG�YDOXH�RI�PDWK�ZDYHIRUP�LV�WKH�VRXUFH�FKDQQHO�YDOXH�GXULQJ�VFUHHQ�ZDYH�

FOLSSLQJ� 

����)UHTXHQF\�0HWHU�0HDVXUHPHQW 

2SHQ�WKH�PDLQ�PHQX��WDS�0HDVXUH�DQG�&RXQWHU�WR�HQWHU�WKH�KDUGZDUH�IUHTXHQF\�PHWHU�VHWWLQJ�PHQX��DQG�VHOHFW�WKH�

FKDQQHO�WR�EH�PHDVXUHG��DV�VKRZQ�LQ�)LJXUH������7KH�PHDVXUHG�YDOXH�LV�GLVSOD\HG�LQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�

VFUHHQ��DV�VKRZQ�LQ�)LJXUH����� 
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� �  

)LJXUH�����)UHTXHQF\�0HWHU�0HDVXUHPHQW�0HQX�2SHQ 

� � � � � � � � � � � �  

)LJXUH�����)UHTXHQF\�0HWHU�0HDVXUHPHQW 
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����&XUVRU�  

2SHQ�FXUVRU�DQG�SODFH�LW�RQ�WKH�PHDVXUHPHQW�SRLQW�WR�UHDG�WKH�ZDYHIRUP�PHDVXUHPHQW�YDOXH��7KHUH�DUH�WZR�W\SHV�

RI�FXUVRUV��KRUL]RQWDO�FXUVRU�DQG�YHUWLFDO�FXUVRU��7KH�KRUL]RQWDO�FXUVRU�PHDVXUHV�WKH�YHUWLFDO�GLUHFWLRQ�PDJQLWXGH��

DQG�WKH�YHUWLFDO�FXUVRU�PHDVXUHV�WKH�KRUL]RQWDO�GLUHFWLRQ�PDJQLWXGH��DV�VKRZQ�LQ�)LJXUH������ 
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)LJXUH������&XUVRU�0HDVXUHPHQW�'HVFULSWLRQ 
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1RWH� 

ᶭ�UHDGLQJ��LQGLFDWHV�WKH�GLIIHUHQFH�EHWZHHQ�WZR�FXUVRU�SRVLWLRQV� 

9ROWDJH�UHDGLQJV�DIWHU�<���<���LQGLFDWH�WKH�SRVLWLRQ�RI�DFWLYDWHG�KRUL]RQWDO�FXUVRUV�UHODWLYH�WR�WKH�]HUR�

SRWHQWLDO� 

7LPH�UHDGLQJV�DIWHU�;���;���LQGLFDWH�WKH�SRVLWLRQ�RI�DFWLYDWHG�YHUWLFDO�FXUVRUV�UHODWLYH�WR�WKH�WULJJHU�SRLQW� 

��ᶭ;��IUHTXHQF\� � � �  

6�UHDGLQJ��,QGLFDWHV�WKH�TXRWLHQW�RI�ᶭ��YROWDJH�GLIIHUHQFH��RI�KRUL]RQWDO�FXUVRUV�DQG�ǻ��WLPH�GLIIHUHQFH��RI�

YHUWLFDO�FXUVRUV��WKDW�LV��WKH�VORSH�RI�WKH�LQWHUVHFWLRQ�RI�WKH�IRXU�FXUVRUV� 

9HUWLFDO�FXUVRU�RQ�RII�DQG�DFWLYDWLRQ�  

9HUWLFDO�FXUVRU�RQ�RII�  

9HUWLFDO�FXUVRU�RQ��7DS�FXUVRU�LFRQ� � WR�RSHQ�YHUWLFDO�FXUVRUV�DQG�WKH�LFRQ�LV�RQ�DQG�DFWLYDWHG� 
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9HUWLFDO�FXUVRU�RII��7DS�FXUVRU�LFRQ� � WR�WXUQ�RII�YHUWLFDO�FXUVRUV� 

7DS�WKH�YHUWLFDO�FXUVRU�LQGLFDWRU�OLQH�WR�VZLWFK�WKH�FXUVRUV� 

 

)LJXUH������2SHQ�&XUVRU�6HOHFWLRQ�%R[�DQG�&ORVH�&XUVRU 
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9HUWLFDO�FXUVRU�PRYHPHQW�GHVFULSWLRQV� 

1) 8VH�D�VLQJOH�ILQJHU�WR�SUHVV�DQG�KROG�WKH�FXUVRU�LQGLFDWRU�OLQH�RQ�WKH�VFUHHQ�WR�PDNH�FRDUVH�DGMXVWPHQW�WR�WKH�

FXUVRU��WDS�WKH�ILQH�DGMXVWPHQW�EXWWRQ�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�WR�ILQH�DGMXVW�WKH�FXUVRU�WKDW�KDV�

MXVW�EHHQ�DGMXVWHG� 

2) &XUVRU�OLQNDJH��:KHQ�WKH�FXUVRU�LV�RSHQHG��WZR�ILQJHU�VOLGH�DQG�HQWHU�WKH�FXUVRU�OLQNDJH�VWDWH� 

 1RWH��'XULQJ�WKH�VOLGLQJ�SURFHVV��WKH�FXUUHQW�RSHUDWLRQ�LV�FKDQJHG�XQOHVV�WKH�LQLWLDO�WZR�ILQJHUV�OHDYH�WKH�

VFUHHQ��,I�RQH�ILQJHU�OHDYHV�WKH�VFUHHQ�DQG�WKH�RWKHU�ILQJHU�GRHV�QRW�OHDYH��WKH�FXUUHQW�OLQNDJH�DGMXVWPHQW�LV�

FRQWLQXHG� 

+RUL]RQWDO�FXUVRU�RQ�RII�DQG�DFWLYDWLRQ�  

+RUL]RQWDO�FXUVRU�RQ�RII��VZLWFKLQJ��DFWLYDWLRQ�DQG�PRYHPHQW�RSHUDWLRQV��VLPLODU�WR�WKRVH�RI�YHUWLFDO�FXUVRUV��ZLOO�

QRW�EH�GHVFULEHG�LQ�GHWDLO�KHUH��DQG�SOHDVH�UHIHU�WR�YHUWLFDO�FXUVRUV�IRU�GHWDLOV� 
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&XUVRU�WHVW�H[DPSOH�  

:KHQ�YHUWLFDO�FXUVRUV�DUH�DFWLYDWHG��WKH�WZR�FXUVRUV�PRYH�WRJHWKHU�WR�FKHFN�IRU�SXOVH�ZLGWK�FKDQJHV�LQ�WKH�SXOVH�

VHTXHQFH� 

 

� � � )LJXUH������&XUVRU�0HDVXUHPHQW�3XOVH�:LGWK� � � � � � � � � � � � )LJXUH������,Q�;<�0RGH��&XUVRU�0HDVXUHPHQW 

In the XY horizontal mode, X cursor displays CH1 value (V or A), and Y cursor displays CH2 value (V or A). 
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&KDSWHU���6FUHHQ�&DSWXUH��0HPRU\�'HSWK�DQG�:DYHIRUP�6WRUDJH 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�VFUHHQ�FDSWXUH�IXQFWLRQ�DQG�PHPRU\�GHSWK�RI�WKH�RVFLOORVFRSH��

<RX�DUH�UHFRPPHQGHG�WR�UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�VWRUDJH�V\VWHP�RI�WKH�6PDUW�VHULHV�

RVFLOORVFRSH� 

z 6FUHHQ�FDSWXUH�IXQFWLRQ 

z 9LGHR�UHFRUGLQJ 

z 0HPRU\�GHSWK 

z :DYHIRUP�VWRUDJH 
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����6FUHHQ�&DSWXUH�)XQFWLRQ 

7KH�VFUHHQ�FDSWXUH�IXQFWLRQ�FDQ�ORFDOO\�VWRUH�WKH�GLVSOD\�LQIRUPDWLRQ�RQ�WKH�FXUUHQW�GLVSOD\�VFUHHQ�LQ�SLFWXUH�IRUPDW� 

6FUHHQ�FDSWXUH�PHWKRG��6OLGH�XSZDUG�IURP�ERWWRP�WR�RSHQ�SXOO�XS�PHQX��7DS�WKH�LFRQ� � WR�KDYH�D�VFUHHQ�

FDSWXUH�LQ�WKH�RVFLOORVFRSH�DSSOLFDWLRQ��2U�SXOO�GRZQ�WKH�PHQX�LQ�QRQ�RVFLOORVFRSH�DSSOLFDWLRQ�LQWHUIDFH�WZLFH�DQG�

FOLFN�WKH�VFUHHQ�FDSWXUH�RSWLRQ�WR�FDSWXUH�WKH�VFUHHQ�FRQWHQW�RI�WKH�QRQ�RVFLOORVFRSH�DSSOLFDWLRQ� 
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)LJXUH�����6FUHHQ�&DSWXUH 

3OHDVH�UHIHU�WR�³�����3LFWXUH�9LHZ´�IRU�GHWDLOV�RQ�YLHZLQJ�SLFWXUHV� 
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7LPHVWDPS�DQG�,QYHUVH&RORU�  

,QYHUW�DQG�WLPH�VWDPS�VFUHHQVKRWV�LV�SRVVLEOH�LQ�RVFLOORVFRSH��  

2SHQ�WKH�PDLQ�PHQX��WDS�6DYH�DQG�HQWHU�3LFWXUH�PHQX��WXUQ�RII�RQ�7LPHVWDPS�DQG�,QYHUVH&RORU�EXWWRQ�DV�GHVLUHG� 

 

)LJXUH�����7LPHVWDPS�	�LQYHUVH�FRORU 
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����9LGHR�5HFRUGLQJ 

7KH�YLGHR�UHFRUGLQJ�IXQFWLRQ�LV�VLPLODU�WR�WKH�VFUHHQ�FDSWXUH�IXQFWLRQ��DQG�WKH�GLVSOD\�LQIRUPDWLRQ�RI�WKH�FXUUHQW�

GLVSOD\�VFUHHQ�FDQ�EH�VWRUHG�ORFDOO\�LQ�YLGHR�IRUPDW� 

9LGHR�UHFRUGLQJ�PHWKRG�LV�VOLGLQJ�GRZQ�IURP�WRS�LQ�QRQ�RVFLOORVFRSH�DSSOLFDWLRQ��RSHQ�SXOO�GRZQ�PHQX��WDS�WKH�

VFUHHQ�WR�VWDUW�UHFRUGLQJ��DQG�FRXQW�GRZQ�WR�WKUHH�VHFRQGV�WR�FRPSOHWH�WKH�YLGHR�UHFRUGLQJ��DV�VKRZQ�LQ�)LJXUH������

<RX�FDQ�FDQFHO�UHFRUGLQJ�E\�SUHVVLQJ�WKH�WULDQJXODU��FLUFXODU�RU�VTXDUH�EXWWRQ�DW�WKH�ERWWRP�RI�WKH�VFUHHQ�EHIRUH�WKH�

FRXQWGRZQ�HQGV� 

'XULQJ�YLGHR�UHFRUGLQJ��\RX�FDQ�HQG�UHFRUGLQJ�E\�WDSSLQJ�WKH�YLGHR�UHFRUGLQJ�WLPH�DW�WKH�WRS�OHIW�RI�WKH�VFUHHQ��2U�

\RX�FDQ�OHDYH�WKH�RVFLOORVFRSH�DSSOLFDWLRQ�LQWHUIDFH�WR�RSHQ�WKH�SXOO�GRZQ�PHQX��DQG�FOLFN�³6WRS�5HFRUGLQJ´�WR�HQG�

WKH�YLGHR�UHFRUGLQJ� 
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� �  

)LJXUH�����9LGHR�5HFRUGLQJ�0HWKRG� � � � � � � � � � � � � � � � � � )LJXUH�����9LGHR�5HFRUGLQJ 

3OHDVH�UHIHU�WR�³�����*DOOHU\´�IRU�GHWDLOV�RI�YLHZLQJ�YLGHRV��  

����:DYHIRUP�6WRUDJH 

7KH�RVFLOORVFRSH�FDQ�VDYH�WKH�DQDORJ�FKDQQHO�RU�PDWK�FKDQQHO�ZDYHIRUP�ORFDOO\�RU�LQ�86%�GHYLFH��7KH�ILOH�W\SH�FDQ�

EH�:$9��&69�RU�%,1� 
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7KH�RVFLOORVFRSH�SURYLGHV�IRXU�UHIHUHQFH�FKDQQHOV��ZKLFK�FDQ�EH�FDOOHG�WR�ORDG�:$9�IRUPDW�ILOHV�LQWR�WKH�UHIHUHQFH�

FKDQQHO�DQG�RSHQ�WKH�UHIHUHQFH�FKDQQHO�WR�GLVSOD\�WKH�UHIHUHQFH�ZDYHIRUP� 

6DYH�UHIHUHQFH�ILOH�  

6OLGH�GRZQ�IURP�WRS��RSHQ�PDLQ�PHQX�DQG�WDS��6DYH��WR�RSHQ�WKH�PHQX��6DYH�WKH�UHIHUHQFH�ZDYHIRUP�LQWHUIDFH�RI�

WKH�VSHFLILHG�FKDQQHO�DV�IROORZV� 
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)LJXUH�����6DYH�&+��5HIHUHQFH�:DYHIRUP�,QWHUIDFH 

/RFDWLRQ��6WRUHG�ORFDOO\�DQG�LQ�86%�GHYLFH� 

)LOH�W\SHV��:$9��&69��DQG�%,1� 
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)LOH�QDPH��7KH�LQLWLDO�ILOH�QDPH�LV�GLVSOD\HG�DV�\HDU���PRQWK���GD\���VWRUDJH�VHULDO�QXPEHU��3UHVV�WKH�ILOH�QDPH�ER[�

WR�SRS�XS�WKH�YLUWXDO�NH\ERDUG��WDS�³%DFNVSDFH´�WR�GHOHWH�WKH�ILOH�QDPH��DQG�XVH�WKH�YLUWXDO�NH\ERDUG�WR�UHQDPH�WKH�

ILOH� 

6DYH��7DS�WR�VDYH�WKH�UHIHUHQFH�ILOH�DQG�SRS�XS�WKH�VDYH�VXFFHVV�SURPSW��7KH�PRVW�UHFHQWO\�VDYHG�ILOH�ZLOO�EH�

GLVSOD\HG�DW�WKH�WRS�RI�WKH�FDOOHG�PHQX� 

6DYH�WR��7DS�WKH�5��5���5���5���5���EXWWRQ�WR�VDYH�WKH�FXUUHQW�FKDQQHO�ZDYHIRUP�GLUHFWO\�WR�WKH�FRUUHVSRQGLQJ�

UHIHUHQFH�FKDQQHO��DQG�WKH�VDYH�VXFFHVV�SURPSW�ZLOO�SRS�XS� 

%DFN��7DS�WR�UHWXUQ�WR�WKH�SUHYLRXV�OHYHO� 

0HWKRG����&OLFN�WKH�³VDYH´�EXWWRQ�  

,Q�WKH�6DYH�5HIHUHQFH�:DYHIRUP�PHQX��VHOHFW�WKH�FKDQQHO�ZDYHIRUP�WR�EH�VDYHG��VHOHFW�WKH�ILOH�VDYH�ORFDWLRQ��ILOH�

W\SH�DQG�ILOH�QDPH��DQG�FOLFN�WKH�³VDYH´�EXWWRQ�WR�VDYH�WKH�UHIHUHQFH�ZDYHIRUP�ILOH� 

6DYH�WKH�UHIHUHQFH�ZDYHIRUP�E\�VWHSV�DV�IROORZV� 

1) The current channel is set to the channel to be saved, which can be analog channel, math channel or reference. 
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2) In the main menu, tap��6DYH��to enter the save menu. 

3) In the Save menu, tap��6DYH��to open the Save Reference Waveform menu and make the following settings: 

z Storage ORFDWLRQ��ORFDOO\� 

z Selecting the file type: WAV. 

z Entering the file name: CH1. 

4) 7DS�³6DYH´�WR�VDYH�WKH�UHIHUHQFH�ILOH��7KH�VDYH�VXFFHVV�SURPSW�ER[�LV�SRSSHG�XS. 

 If the reference waveform file is to be saved in USB device, the oscilloscope must be connected to an external 

USB device. After connection, the reference waveform save location is preferentially set to the USB device. 

 There is no limit to the number of saved reference waveform files. 

0HWKRG����&OLFN�5�EXWWRQ�  

,Q�WKH�6DYH�5HIHUHQFH�:DYHIRUP�PHQX��WDS�5��5���5���5���5���EXWWRQ�WR�VDYH�WKH�FXUUHQW�FKDQQHO�ZDYHIRUP�

GLUHFWO\�WR�WKH�FRUUHVSRQGLQJ�UHIHUHQFH�FKDQQHO��DQG�WKH�VDYH�VXFFHVV�SURPSW�ZLOO�SRS�XS��7KH�ILOH�QDPH�LV�GLVSOD\HG�
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DV�5HI�LQ�WKH�UHIHUHQFH�FKDQQHO���LV�WKH�FRUUHVSRQGLQJ�UHIHUHQFH�FKDQQHO�QDPH���5HIHUHQFH�ZDYHIRUP�ILOHV�VDYHG�

E\�WKLV�PHWKRG�ZLOO�EH�RYHUZULWWHQ�DIWHU�ORDGLQJ�RWKHU�UHIHUHQFH�ZDYHIRUPV�DQG�FDQQRW�EH�UHVWRUHG� 

0HWKRG����&OLFN�³4XLFN�6DYH´�EXWWRQ�  

7DS� � DW�ERWWRP�RI�WKH�VFUHHQ�WR�VDYH�DOO�FKDQQHO�ZDYHIRUPV�DV�UHIHUHQFH�ZDYHIRUPV�DQG�FDSWXUH�WKH�FXUUHQW�

VFUHHQ��7KH�ILOH�QDPHV�DUH�WKH�GHIDXOW�LQLWLDO�ILOH�QDPHV� 

0DQDJHPHQW�RI�UHIHUHQFH�ILOHV�  

In the file manager, open waveforms in the classification file to manage reference files by operations such as copy, 

cut, delete, rename, compress, etc., as shown in Figure 8-4. Select reference files and click trash button to delete 

them; click More at bottom of the screen, tap Rename to open soft keyboard and change the reference file name. 

Tap Compress to pop up the soft keyboard and enter the compressed file name to compress the file; when inserting 

the USB device, files on the oscilloscope can be moved to the USB device. 
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)LJXUH�����'HOHWH�5HIHUHQFH�)LOHV 

&69�ILOHV�  

&69�ILOH�VWUXFWXUH 
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&69�IRUPDW�FRQWDLQV�WKH�EDVLF�LQIRUPDWLRQ�RI�WKH�VDYHG�GDWD��VDYH�WLPH��ILOH�QDPH��GDWD�OHQJWK��VDPSOLQJ�LQWHUYDO��

WULJJHU�WLPH��VRXUFH��YHUWLFDO�VFDOH��YHUWLFDO�RIIVHW��YHUWLFDO�DFFXUDF\��KRUL]RQWDO�WLPH�EDVH��KRUL]RQWDO�DFFXUDF\��SUREH�

PXOWLSOHV� 

7KH�GDWD�DQG�OHQJWK�RI�&69�ILOHV�FDQ�EH�VDYHG�XS�WR���.���.�GHSHQGLQJ�RQ�WKH�VLQJOH�GXDO�FKDQQHO�ZKLOH�EHLQJ�

VDYHG��,I�WKH�RVFLOORVFRSH�UHFRUG�OHQJWK�RU�WKH�GLVSOD\HG�GDWD�OHQJWK�LV�OHVV�WKDQ���.���.��WKH�GDWD�OHQJWK�RI�&69�

ILOHV�FKDQJHV�HLWKHU��)RU�H[DPSOH��ZKHQ�WKH�UHFRUG�OHQJWK�LV�VHW�WR���������.��WKHUH�ZLOO�EH������VDPSOH�SRLQWV�LQ�WKH�

GXDO�FKDQQHO�&69�ILOH� 

0D[�DQG�0LQ�LQ�&69�ILOHV 

,I�UXQQLQJ�0LQ�RU�0D[�PHDVXUHPHQWV��0LQ�DQG�0D[�YDOXHV�GLVSOD\HG�RQ�WKH�PHDVXUHPHQW�UHVXOWV�VFUHHQ�PD\�QRW�

DSSHDU�LQ�&69�ILOHV� 

([SODQDWLRQ��,I�WKH�RVFLOORVFRSH�VDPSOLQJ�UDWH�LV��*6D�V��VDPSOLQJ�ZLOO�EH�RQFH�HYHU\��QV��,I�WKH�KRUL]RQWDO�VFDOLQJ�

LV�VHW�WR���XV�GLY��WKH�GDWD�RI����XV�ZLOO�EH�GLVSOD\HG��EHFDXVH�WKHUH�DUH����GLYLVLRQV�RQ�VFUHHQ���7R�ILQG�WKH�WRWDO�

QXPEHU�RI�VDPSOHV��WKH�RVFLOORVFRSH�ZLOO�SHUIRUP�����XVî�*6D�V ���.�VDPSOLQJ��ZKLFK�UHTXLUH�WKH�RVFLOORVFRSH�
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WR�GLVSOD\����.�WLPHV�RI�VDPSOLQJ�XVLQJ�����SL[HO�FROXPQV��7KH�RVFLOORVFRSH�H[WUDFWV����.�VDPSOHV�LQWR�����SL[HO�

FROXPQV��DQG�WKLV�H[WUDFWLRQ�ZLOO�WUDFN�0LQ�DQG�0D[�YDOXHV�RI�DOO�SRLQWV�UHSUHVHQWHG�E\�DQ\�JLYHQ�FROXPQ��7KHVH�

0LQ�DQG�0D[�YDOXHV�ZLOO�EH�GLVSOD\HG�LQ�WKLV�VFUHHQ�FROXPQ� 

7KH�VLPLODU�SURFHVV�LV�DSSOLHG�WR�UHGXFH�VDPSOHG�GDWD�DQG�SURGXFH�UHFRUGV�WKDW�FDQ�EH�XVHG�WR�SHUIRUP�YDULRXV�

DQDO\VHV��VXFK�DV�PHDVXUHPHQWV�DQG�&69�GDWD��7KLV�DQDO\VLV�UHFRUG��RU�PHDVXUHPHQW�UHFRUG��LV�PXFK�ODUJHU�WKDQ�

����DQG�PD\�DFWXDOO\�FRQWDLQ�XS�WR��������SRLQWV��+RZHYHU��RQFH�WKH�QXPEHU�RI�SRLQWV�VDPSOHG�H[FHHGV���������

VRPH�H[WUDFWLRQ�PHWKRG�LV�UHTXLUHG��7KH�H[WUDFWLRQ�IDFWRU�XVHG�WR�JHQHUDWH�WKH�&69�UHFRUG�LV�FRQILJXUHG�WR�SURYLGH�

WKH�EHVW�HVWLPDWH�RI�DOO�VDPSOHV�UHSUHVHQWHG�E\�HDFK�SRLQW�LQ�WKH�UHFRUG��7KHUHIRUH��0LQ�DQG�0D[�YDOXHV�GR�QRW�

DSSHDU�LQ�&69�ILOHV� 

 

����2VFLOORVFRSH�VHWWLQJ�VDYH 

7KH�RVFLOORVFRSH�VXSSRUWV�VDYLQJ�XS�WR����FXUUHQW�VHWWLQJV�DQG�UHVWRULQJ�WKHP�ZLWK�RQH�NH\� 

2SHQ�WKH�PDLQ�PHQX��WDS�6DYH�DQG�HQWHU�6HWWLQJ�PHQX��DV�VKRZQ�LQ�)LJXUH����� 
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)LJXUH�����RVFLOORVFRSH�VHWWLQJ�VDYH 

7DS�WKH�EODFN�ER[�DUHD�WR�UHQDPH�VDYH�VHWWLQJV��WDS�WKH�6DYH�EXWWRQ�WR�VWRUH��WKH�5HFRYHU\�EXWWRQ�WR�UHVWRUH�WKH�

VHWWLQJV� 
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&KDSWHU���0$7+�DQG�5HIHUHQFH 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�0$7+�RSHUDWLRQ�DQG�UHIHUHQFH�FKDQQHO�RI�WKH�RVFLOORVFRSH��

<RX�DUH�UHFRPPHQGHG�WR�UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�VHWWLQJ�IXQFWLRQV�DQG�RSHUDWLRQV�RI�WKH�0$7+�

DQG�UHIHUHQFH�FKDQQHOV�RI�WKH�6PDUW�VHULHV�RVFLOORVFRSH� 

z 'XDO�ZDYHIRUP�FDOFXODWLRQ 

z ))7�PHDVXUHPHQW 

z 5HIHUHQFH�ZDYHIRUP�FDOO 
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����'XDO�:DYHIRUP�&DOFXODWLRQ�  

 

)LJXUH�����0$7+�&KDQQHO�:DYHIRUP 

'LVSOD\�PDWK�ZDYHIRUP�  

6ZLSH�XS�RU�GRZQ�DW�WKH�FKDQQHO�VHOHFWLRQ�DUHD�WR�HQWHU�WKH�VHFRQG�FKDQQHO�VHOHFWLRQ�DUHD��7DS�WKH�VRIW�NH\� � WR�

RSHQ�WKH�PDWK�FKDQQHO��$IWHU�WKH�PDWK�ZDYHIRUP�LV�RSHQHG��WKH�FXUUHQW�FKDQQHO�VHOHFWRU�LV�DXWRPDWLFDOO\�RSHQHG� 
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/HIW�VZLSH�PDWK�FKDQQHO�LFRQ�WR�RSHQ�WKH�PDWK�FKDQQHO�PHQX��:KLOH�RSHQLQJ�PDWK�IRU�WKH�ILUVW�WLPH��WKH�PDWK�

RSHUDWLRQ�LV�GHIDXOWHG�DV�WKH�GXDO�FKDQQHO�FDOFXODWLRQ� 

0DWK�RSHUDWLRQ�SURPSW�  

,I�WKH�DQDORJ�FKDQQHO�RU�PDWK�IXQFWLRQ�LV�FOLSSHG��QRW�IXOO\�GLVSOD\HG�RQ�WKH�VFUHHQ���WKH�UHVXOWLQJ�PDWK�IXQFWLRQ�ZLOO�

DOVR�EH�FOLSSHG� 

2QFH�WKH�PDWK�ZDYHIRUP�LV�GLVSOD\HG��WDS�WKH�FKDQQHO�LFRQ�WR�FORVH�WKH�VRXUFH�FKDQQHO�IRU�D�EHWWHU�YLHZ�RI�WKH�PDWK�

ZDYHIRUP� 

7KH�YHUWLFDO�VHQVLWLYLW\�DQG�RIIVHW�RI�HDFK�FKDQQHO�SDUWLFLSDWLQJ�LQ�WKH�PDWK�IXQFWLRQ�FDQ�EH�DGMXVWHG�WR�IDFLOLWDWH�

YLHZLQJ�DQG�PHDVXULQJ�RI�WKH�PDWK�ZDYHIRUP� 

7KH�PDWK�IXQFWLRQ�ZDYHIRUP�FDQ�EH�PHDVXUHG�XVLQJ�³&XUVRU´�DQG�³0HDVXUH´� 

$GMXVW�WKH�PDWK�ZDYHIRUP 

1) 3UHVV�WKH�PDWK�FKDQQHO�YHUWLFDO�VHQVLWLYLW\�LFRQ��GLUHFWO\�WDS�WKH�PDWK�ZDYHIRUP�RU�PDWK�FKDQQHO�LQGLFDWLRQ�

LFRQ� ��DQG�VHW�WKH�PDWK�FKDQQHO�DV�WKH�FXUUHQW�FKDQQHO� 
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2) )RU�GHWDLOV�RI�PRYHPHQW��YHUWLFDO�VHQVLWLYLW\�DGMXVWPHQW��WLPH�EDVH�DGMXVWPHQW�DQG�YHUWLFDO�H[SDQVLRQ�UHIHUHQFH�

RI�WKH�PDWK�FKDQQHO��SOHDVH�UHIHU�WR�³&KDSWHU���+RUL]RQWDO�6\VWHP´�DQG�³&KDSWHU���9HUWLFDO�6\VWHP´� 

3) 7KH�YHUWLFDO�VHQVLWLYLW\��XQLW�DQG�WLPH�EDVH�FRUUHVSRQGLQJ�WR�WKH�PDWK�ZDYHIRUP�DUH�GLVSOD\HG�LQ�WKH�FKDQQHO�

DUHD�RI�WKH�PDWK�FKDQQHO��)RU�GHWDLOV��VHH�³����8QGHUVWDQG�WKH�2VFLOORVFRSH�'LVSOD\�,QWHUIDFH´� 

0DWK�ZDYHIRUP�XQLWV�  

8VH�³3UREH�7\SH´�RQ�WKH�FKDQQHO�PHQX�WR�DGMXVW�WKH�FKDQQHO�XQLW��UHIHU�WR�³������6HW�3UREH�7\SH´��DQG�VHW�WKH�XQLW�

RI�HDFK�LQSXW�FKDQQHO�WR�9ROW�RU�$PSHUH��7KH�XQLWV�RI�PDWK�IXQFWLRQ�ZDYHIRUP�LQFOXGH� 

0DWK�)XQFWLRQ 8QLW 

ˇ�ˉ 9��$��˛ 

î 99��$$��: 

· 9�9��9�$��$�$��$�9 

7DEOH�����/LVW�RI�0DWKHPDWLFDO�8QLWV 
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1RWH��,I�WKH�XQLWV�RI�WZR�RSHUDWLRQ�VRXUFH�FKDQQHOV�DUH�GLIIHUHQW�DQG�WKH�XQLW�FRPELQDWLRQ�FDQQRW�EH�LGHQWLILHG��WKH�

XQLW�RI�PDWK�IXQFWLRQ�ZLOO�EH�GLVSOD\HG�DV"��XQGHILQHG�� 

0DWK�RSHUDWRUV�  

0DWK�RSHUDWRUV�SHUIRUP�DULWKPHWLF�RSHUDWLRQV�RQ�WKH�DQDORJ�LQSXW�FKDQQHOV� 

$GGLWLRQ�RU�VXEWUDFWLRQ�  

,I�DGGLWLRQ�RU�VXEWUDFWLRQ�LV�VHOHFWHG��WKH�YDOXHV�RI�IXQFWLRQ�VRXUFHV���DQG���ZLOO�EH�DGGHG�RU�VXEWUDFWHG�SRLQW�E\�

SRLQW�DQG�WKH�UHVXOWV�ZLOO�EH�GLVSOD\HG� 
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)LJXUH�����0DWKHPDWLFDO�2SHUDWLRQ�RI�&+��DGGLQJ�&+� 

0XOWLSOLFDWLRQ�RU�GLYLVLRQ�  

:KHQ�PXOWLSOLFDWLRQ�RU�GLYLVLRQ�LV�VHOHFWHG��WKH�YDOXHV�RI�IXQFWLRQ�VRXUFHV���DQG���YDOXHV�ZLOO�EH�PXOWLSOLHG�RU�

GLYLGHG�SRLQW�E\�SRLQW�DQG�WKH�UHVXOWV�ZLOO�EH�GLVSOD\HG� 

0XOWLSOLFDWLRQ�LV�XVHIXO�ZKHQ�YLHZLQJ�WKH�SRZHU�UHODWLRQVKLS��LI�RQH�RI�WKH�FKDQQHOV�LV�SURSRUWLRQDO�WR�WKH�FXUUHQW� 
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����))7�0HDVXUHPHQW�  

))7�LV�XVHG�WR�FDOFXODWH�WKH�)DVW�)RXULHU�7UDQVIRUP�XVLQJ�WKH�DQDORJ�LQSXW�FKDQQHO��))7�UHFRUG�VSHFLILHV�WKH�

GLJLWL]DWLRQ�WLPH�RI�WKH�VRXUFH�DQG�FRQYHUWV�LW�WR�WKH�IUHTXHQF\�GRPDLQ��$IWHU�VHOHFWLQJ�WKH�))7�IXQFWLRQ��))7�

VSHFWUXP�LV�SORWWHG�DV�DPSOLWXGH�LQ�9�+]�RU�G%�+]�RQ�WKH�RVFLOORVFRSH�GLVSOD\�VFUHHQ��7KH�UHDGLQJ�RI�WKH�KRUL]RQWDO�

D[LV�FKDQJHV�IURP�WLPH�WR�IUHTXHQF\��+]���ZKLOH�WKH�XQLW�RI�WKH�YHUWLFDO�D[LV�FKDQJHV�IURP�YROW�WR�9�RU�G%� 

 

)LJXUH�����))7�:LQGRZ 
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2SHQ�))7�  

1) 6ZLSH�XS�RU�GRZQ�DW�WKH�FKDQQHO�VHOHFWLRQ�DUHD�WR�HQWHU�WKH�VHFRQG�FKDQQHO�VHOHFWLRQ�DUHD��7DS�WKH�VRIW�NH\�

� WR�RSHQ�WKH�PDWK�FKDQQHO��OHIW�VZLSH�WR�RSHQ�PDWK�FKDQQHO�PHQX� 

2) 7DS� � VSHFWUXP�W\SH�³/LQH�'HFLEHO´�WR�RSHQ�WKH�))7�ZLQGRZ��VHH�)LJXUH�����))7�:LQGRZ�� 

3) 7DS�WKH�2SHUDWLRQ�6RXUFH�ER[�WR�VHOHFW�WKH�FKDQQHO�IRU�ZKLFK�))7�WUDQVIRUP�LV�UHTXLUHG� 

4) 7DS�WKH�ZLQGRZ�ER[�WR�VHOHFW�WKH�ZLQGRZ�IXQFWLRQ�DSSOLHG�WR�WKH�))7�LQSXW�VLJQDO� 

6HOHFWLRQ�RI�ZLQGRZ�IXQFWLRQ�  

,Q�WKH�))7�WUDQVIRUP��IRXU�GLIIHUHQW�))7�ZLQGRZV�FDQ�EH�VHOHFWHG� 

(DFK�ZLQGRZ�LV�DOWHUQDWLYHO\�XVHG�EHWZHHQ�IUHTXHQF\�UHVROXWLRQ�DQG�DPSOLWXGH�DFFXUDF\��DQG�WKH�DSSURSULDWH�

ZLQGRZ�PD\�EH�VHOHFWHG�DFFRUGLQJ�WR�WKH�FKDUDFWHULVWLFV�RI�WKH�IROORZLQJ�ZLQGRZV� 
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z 5HFWDQJXODU�ZLQGRZ�  

 7KLV�LV�WKH�EHVW�ZLQGRZ�W\SH�IRU�UHVROXWLRQ�IUHTXHQFLHV�WKDW�DUH�YHU\�FORVH�WR�WKH�VDPH�YDOXH��EXW�WKLV�W\SH�LV�

WKH�OHDVW�HIIHFWLYH�DW�DFFXUDWHO\�PHDVXULQJ�WKH�DPSOLWXGH�RI�WKHVH�IUHTXHQFLHV��,W�LV�WKH�EHVW�W\SH�RI�

PHDVXULQJ�WKH�VSHFWUXP�RI�QRQ�UHSHWLWLYH�VLJQDOV�DQG�PHDVXULQJ�WKH�IUHTXHQF\�FRPSRQHQW�FORVH�WR�'&� 

 8VH�WKH�³5HFWDQJXODU´�ZLQGRZ�WR�PHDVXUH�WUDQVLHQWV�RU�EXUVWV�RI�VLJQDO�OHYHOV�EHIRUH�RU�DIWHU�DOPRVW�WKH�

VDPH�HYHQW��0RUHRYHU��WKLV�ZLQGRZ�FDQ�EH�XVHG�WR�PHDVXUH�HTXDO�DPSOLWXGH�VLQH�ZDYHV�ZLWK�YHU\�FORVH�

IUHTXHQFLHV�DQG�ZLGHEDQG�UDQGRP�QRLVHV�ZLWK�UHODWLYHO\�VORZ�VSHFWUDO�YDULDWLRQV� 

z +DPPLQJ�ZLQGRZ�  

 7KLV�LV�WKH�EHVW�ZLQGRZ�W\SH�IRU�UHVROXWLRQ�IUHTXHQFLHV�WKDW�DUH�YHU\�FORVH�WR�WKH�VDPH�YDOXH��DQG�WKH�

DPSOLWXGH�DFFXUDF\�LV�VOLJKWO\�EHWWHU�WKDQ�WKH�³5HFWDQJXODU´�ZLQGRZ��7KH�+DPPLQJ�W\SH�KDV�D�VOLJKWO\�

KLJKHU�IUHTXHQF\�UHVROXWLRQ�WKDQ�WKH�+DQQLQJ�W\SH� 

 8VH�+DPPLQJ�WR�PHDVXUH�VLQXVRLGDO��SHULRGLF��DQG�QDUURZEDQG�UDQGRP�QRLVHV��7KLV�ZLQGRZ�LV�XVHG�IRU�

PHDVXULQJ�WUDQVLHQWV�RU�EXUVWV�RI�VLJQDO�OHYHOV�EHIRUH�RU�DIWHU�HYHQWV�ZLWK�VLJQLILFDQW�GLIIHUHQFHV� 
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z +DQQLQJ�ZLQGRZ�  

 7KLV�LV�WKH�EHVW�ZLQGRZ�W\SH�IRU�PHDVXULQJ�DPSOLWXGH�DFFXUDF\�EXW�OHVV�HIIHFWLYH�IRU�UHVROYLQJ�IUHTXHQFLHV� 

 8VH�+DQQLQJ�WR�PHDVXUH�VLQXVRLGDO��SHULRGLF��DQG�QDUURZEDQG�UDQGRP�QRLVHV��7KLV�ZLQGRZ�LV�XVHG�IRU�

PHDVXULQJ�WUDQVLHQWV�RU�EXUVWV�RI�VLJQDO�OHYHOV�EHIRUH�RU�DIWHU�HYHQWV�ZLWK�VLJQLILFDQW�GLIIHUHQFHV� 

z %ODFNPDQ�+DUULV�ZLQGRZ�  

 7KLV�LV�WKH�EHVW�ZLQGRZ�W\SH�IRU�PHDVXULQJ�IUHTXHQF\�DPSOLWXGH��EXW�ZRUVW�IRU�PHDVXULQJ�WKH�UHVROXWLRQ�

IUHTXHQF\� 

 8VH�WKH�%ODFNPDQ�+DUULV�PHDVXUHPHQW�WR�ILQG�WKH�PDLQ�VLQJOH�VLJQDO�IUHTXHQF\�ZDYHIRUP�IRU�KLJKHU�

KDUPRQLFV� 

 6LQFH�WKH�RVFLOORVFRSH�SHUIRUPV�))7�WUDQVIRUP�RQ�WKH�ILQLWH�OHQJWK�WLPH�UHFRUG��WKH�))7�DOJRULWKP�DVVXPHV�

WKDW�<7�ZDYHIRUP�LV�FRQWLQXRXVO\�UHSHDWHG��7KXV��ZKHQ�WKH�SHULRG�LV�LQWHJUDO��WKH�DPSOLWXGHV�RI�<7�

ZDYHIRUP�DW�WKH�EHJLQQLQJ�DQG�DW�WKH�HQG�DUH�WKH�VDPH��DQG�ZDYHIRUP�ZLOO�QRW�LQWHUUXSW��+RZHYHU��LI�WKH�

SHULRG�RI�<7�ZDYHIRUP�LV�QRW�LQWHJUDO��WKH�ZDYHIRUP�DPSOLWXGHV�DW�WKH�EHJLQQLQJ�DQG�DW�WKH�HQG�DUH�



   

184 

GLIIHUHQW��UHVXOWLQJ�LQ�KLJK�IUHTXHQF\�WUDQVLHQW�LQWHUUXSWLRQ�DW�WKH�MXQFWLRQ��,Q�WKH�IUHTXHQF\�GRPDLQ��WKLV�

HIIHFW�LV�FDOOHG�OHDNDJH��7KHUHIRUH��WR�DYRLG�OHDNDJH��WKH�RULJLQDO�ZDYHIRUP�LV�PXOWLSOLHG�E\�D�ZLQGRZ�

IXQFWLRQ��IRUFLQJ�WKH�YDOXHV�DW�WKH�EHJLQQLQJ�DQG�DW�WKH�HQG�WR�EH�]HUR� 

1RWH��6LJQDOV�ZLWK�'&�FRPSRQHQWV�RU�GHYLDWLRQV�FDQ�FDXVH�HUURUV�RU�GHYLDWLRQV�LQ�WKH�))7�ZDYHIRUP�FRPSRQHQWV��

$&�FRXSOLQJ�FDQ�EH�VHOHFWHG�WR�UHGXFH�'&�FRPSRQHQWV� 

6SHFWUXP�W\SH 

6HOHFW�/LQH��WKH�YHUWLFDO�D[LV�UHDGV�9�RU�$��VHOHFW�G%��WKH�YHUWLFDO�D[LV�UHDGV�G%��:KHQ�WKH�VSHFWUXP�LV�OLQHDU��WKH�

ZDYHIRUP�LV�VKRZQ�LQ�)LJXUH����� 
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)LJXUH�����6SHFWUXP�$PSOLWXGH�DV�9�+] 

$GMXVW�))7�ZDYHIRUPV 

:DYHIRUP�SRVLWLRQ�  
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z 6HOHFW�PDWK�FKDQQHO�DV�WKH�FXUUHQW�FKDQQHO��$IWHU�WRXFKLQJ�PDWK�ZDYHIRUP�RQ�WKH�VFUHHQ�ZLWK�RQH�ILQJHU��

DGMXVW�WKH�ZDYHIRUP�GLVSOD\�SRVLWLRQ�E\�GUDJJLQJ�XSZDUG�DQG�GRZQZDUG��OHIWZDUG�DQG�ULJKWZDUG��RU�WDS�

WKH�ILQH�DGMXVWPHQW�EXWWRQ�LQ�WKH�ORZHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�IRU�ILQH�DGMXVWPHQW 

z 6HOHFW�PDWK�FKDQQHO�DV�WKH�FXUUHQW�FKDQQHO�DQG�SUHVV�WKH�³SRVLWLRQ´�NQRE�LQ�WKH�KRUL]RQWDO�EXWWRQ�DUHD�WR�

PRYH�WKH�OHIWPRVW�VLGH�RI�WKH�ZDYHIRUP���+]��WR�WKH�KRUL]RQWDO�FHQWHU�RI�WKH�VFUHHQ� 

z 6HOHFW�PDWK�FKDQQHO�DV�WKH�FXUUHQW�FKDQQHO�DQG�SUHVV�WKH�³SRVLWLRQ´�NQRE�LQ�WKH�YHUWLFDO�EXWWRQ�DUHD�WR�PRYH�

WKH�ZDYHIRUP�WR�WKH�YHUWLFDO�FHQWHU�RI�WKH�VFUHHQ� 

+RUL]RQWDO�WLPH�EDVH�VFDOH�  

6HOHFW�PDWK�FKDQQHO�DV�WKH�FXUUHQW�FKDQQHO��WDS�WKH�WLPH�EDVH�DGMXVWPHQW�EXWWRQ��DQG�DGMXVW�WKH�KRUL]RQWDO�WLPH�EDVH�

VFDOH��7KH�KRUL]RQWDO�WLPH�EDVH�LV�VWHSSHG�LQ��������DQG�WKH�ZDYHIRUP�FKDQJHV�HLWKHU� 

)RU�))7�PHDVXUHPHQW��WKH�UHDGLQJ�RI�WKH�KRUL]RQWDO�D[LV�FKDQJHV�IURP�WLPH�WR�IUHTXHQF\��+]���DQG�LW�QR�ORQJHU�

VKDUHV�WKH�VDPH�WLPH�EDVH�ZLWK�RWKHU�DQDORJ�FKDQQHOV��7KHUHIRUH��EHIRUH�DGMXVWLQJ�WKH�KRUL]RQWDO�IUHTXHQF\�VFDOH��

WKH�PDWK�FKDQQHO�PXVW�EH�VHW�DV�WKH�FXUUHQW�FKDQQHO� 
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9HUWLFDO�VHQVLWLYLW\�  

7DS� � RU� � RQ�WKH�ULJKW�VLGH�RI�WKH�VFUHHQ�WR�VHW�WKH�YHUWLFDO�VHQVLWLYLW\��9�GLY�RU�G%�GLY��IRU�WKH�FKDQQHO�VR�

WKDW�ZDYHIRUP�LV�GLVSOD\HG�RQ�WKH�VFUHHQ�DW�DQ�DSSURSULDWH�VL]H��7KH�YHUWLFDO�VHQVLWLYLW\�IDFWRU�LV�VWHSSHG�LQ�������

�XVLQJ�����SUREH�� 

1RWH��))7�ZDYHIRUP�GRHV�QRW�VXSSRUW�DXWRPDWLF�SDUDPHWHU�PHDVXUHPHQW� 

����5HIHUHQFH�:DYHIRUP�&DOO�  

5HIHUHQFH�ZDYHIRUP�FDOO�DQG�FORVH�  

6ZLSH�XS�RU�GRZQ�DW�WKH�FKDQQHO�VHOHFWLRQ�DUHD�WR�HQWHU�WKH�VHFRQG�FKDQQHO�VHOHFWLRQ�DUHD��/HIW�VZLSH� � EXWWRQ�

WR�RSHQ�WKH�UHIHUHQFH�PHQX��VHH�)LJXUH����� 
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Figure 9-5 Reference Channel Menu 

:KHQ�WKHUH�DUH�DOUHDG\�ZDYHIRUPV�ORDGHG�LQWR�WKH�UHIHUHQFH�FKDQQHO��FOLFN�³2SHQ�&ORVH´�EXWWRQ�WR�RSHQ�RU�FORVH�

WKH�UHIHUHQFH�FKDQQHO��WKH�UHIHUHQFH�ZDYHIRUP�LV�GLVSOD\HG�LQ�EOXH�YLROHW��DQG�WKH�IRXU�VWRUHG�ZDYHIRUPV�FDQ�EH�

GLVSOD\HG�VLPXOWDQHRXVO\��ZKHUHLQ�WKH�FXUUHQW�UHIHUHQFH�ZDYHIRUP�LV�EULJKWHU�WKDQ�QRQ�FXUUHQW�UHIHUHQFH�

ZDYHIRUPV� 

:KHQ�WKHUH�DUH�QR�ZDYHIRUPV�ORDGHG�LQWR�WKH�UHIHUHQFH�FKDQQHO��WXUQ�RQ�WKH�³&DOO´�VZLWFK�WR�FDOO�ZDYHIRUPV� 
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7DNH�5��DV�DQ�H[DPSOH��ZLWK�RSHUDWLRQ�VWHSV�DV�IROORZV� 

1) 2SHQ�UHIHUHQFH�PHQX� 

2) 7DS�WKH�³&DOO´�ILOH�ER[�XQGHU�5��WR�RSHQ�WKH�UHIHUHQFH�ILOH�FROXPQ� 

3) &OLFN�WKH�QDPH�RI�WKH�UHIHUHQFH�ZDYHIRUP�ILOH�WR�EH�FDOOHG��7KH�ILOH�LV�ORDGHG�LQWR�5��FKDQQHO��7KHQ��5��

FKDQQHO�LV�WXUQHG�RQ�DV�WKH�FXUUHQW�FKDQQHO�ZDYHIRUP��DQG�WKH�UHIHUHQFH�ZDYHIRUP�FKDQQHO�LFRQ� � LV�

KLJKOLJKWHG��7KH�GLVSOD\HG�VWDWH�FKDQJHV�IURP�³&ORVH´�WR�³2SHQ´��$V�LQ�)LJXUH������WKH�EULJKWHU�UHIHUHQFH�

ZDYHIRUP�LV�VKRZQ�DV�WKH�FXUUHQW�UHIHUHQFH�FKDQQHO� 

,I�WKHUH�DUH�DOUHDG\�ILOHV�ORDGHG�LQWR�WKH�UHIHUHQFH�FKDQQHO��WDS� � WR�RSHQ�WKH�UHIHUHQFH�FKDQQHO�RI�DOO�ORDGHG�

UHIHUHQFH�ILOHV��5LJKW�VZLSH� � WR�FORVH�DOO�FXUUHQWO\�RSHQHG�UHIHUHQFH�ZDYHIRUPV��$�VLQJOH�UHIHUHQFH�FKDQQHO�

PD\�DOVR�EH�RSHQHG�ZLWK�WKH�2SHQ�&ORVH�EXWWRQ� 
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)LJXUH�����5HVWRUH�5HIHUHQFH�:DYHIRUP 

&ORVH�WKH�UHIHUHQFH�ZDYHIRUP��  

1) ,Q�WKH�UHIHUHQFH�PHQX��WDS�³2SHQ�&ORVH´�EXWWRQ�LQ�5��WR�FORVH�WKH�UHIHUHQFH�ZDYHIRUP� 

2) 5HSHDW�VWHS���WR�FORVH�RWKHU�UHIHUHQFH�FKDQQHOV��  

3) 5LJKW�VZLSH� � WR�WXUQ�RII�DOO�UHIHUHQFH�ZDYHIRUPV� 



&KDSWHU���0$7+�DQG�5HIHUHQFH   

   191 

5HIHUHQFH�ZDYHIRUP�PRYHPHQW�DQG�WLPH�EDVH�DGMXVWPHQW�  

The horizontal or vertical movement and zoom of reference waveforms are independent of analog channels, and the 

adjustments among different reference waveform channels are also independent of each other. 

7R�DGMXVW�WKH�UHIHUHQFH�ZDYHIRUP�RI�D�FKDQQHO��ILUVW�VHW�WKH�FKDQQHO�DV�WKH�FXUUHQW�FKDQQHO��DQG�WKHQ�DGMXVW�WKH�

UHIHUHQFH�ZDYHIRUP�E\�PRYH�RU�]RRP��LQ�DFFRUGDQFH�ZLWK�WKH�DQDORJ�FKDQQHO�PHWKRG�� 

7KH�VFDOH�DQG�WLPH�EDVH�RI�WKH�FXUUHQW�FKDQQHO�UHIHUHQFH�ZDYHIRUP�DUH�GLVSOD\HG�RQ�WKH�UHIHUHQFH�EXWWRQ��$IWHU�

VZLWFKLQJ�WKH�FXUUHQW�UHIHUHQFH�FKDQQHO��WKH�VFDOH�DQG�WLPH�EDVH�RQ�WKH�UHIHUHQFH�EXWWRQ�FKDQJH�ZLWK�WKH�FKDQJH�RI�

FXUUHQW�UHIHUHQFH�FKDQQHO� 
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&KDSWHU����'LVSOD\�6HWWLQJV 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�GLVSOD\�VHWWLQJV�DQG�IXQFWLRQ�EXWWRQV�RI�WKH�RVFLOORVFRSH��<RX�

DUH�UHFRPPHQGHG�WR�UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�GLVSOD\�VHWWLQJ�IXQFWLRQV�DQG�RSHUDWLRQV�RI�WKH�

6PDUW�VHULHV�RVFLOORVFRSH� 

z :DYHIRUP�VHWWLQJ z 3HUVLVWHQFH�VHWWLQJ 

z *UDWLFXOH�VHWWLQJ z +RUL]RQWDO�H[SDQVLRQ�FHQWHU 

z &RORU�WHPSHUDWXUH�VHWWLQJ z 7LPH�EDVH�PRGH�VHOHFWLRQ 

 

 

 

 

,Q�WKH�PDLQ�PHQX��WDS�'LVSOD\�EXWWRQ�WR�HQWHU�GLVSOD\�VHWWLQJV�PHQX��DV�VKRZQ�LQ�)LJXUH������ 



&KDSWHU����'LVSOD\�6HWWLQJV   

   193 

 

)LJXUH������'LVSOD\�6HWWLQJV�DQG�)XQFWLRQ�%XWWRQV  
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�����:DYHIRUP�6HWWLQJV�  

2SHQ�WKH�GLVSOD\�PHQX��WDS�:DYHIRUP�EXWWRQ�WR�RSHQ�WKH�ZDYHIRUP�GLVSOD\�PHQX��7KLV�PHQX�LV�XVHG�WR�VHW�WKH�

GLVSOD\�PRGH�DQG�EULJKWQHVV�RI�ZDYHIRUP��7KH�ZDYHIRUP�GLVSOD\�PRGH�LV�GLYLGHG�LQWR�WZR�W\SHV��GRWV�DQG�YHFWRUV��

7KH�ZDYHIRUP�EULJKWQHVV�SHUFHQWDJH�LV�DGMXVWDEOH��DQG�WKH�ZDYHIRUP�GLVSOD\�VHWWLQJ�LV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������:DYHIRUP�'LVSOD\�0HQX 

�����*UDWLFXOH�6HWWLQJ 

2SHQ�WKH�GLVSOD\�PHQX�DQG�WDS�*UDWLFXOH�EXWWRQ�WR�RSHQ�WKH�JUDWLFXOH�VHWWLQJ�PHQX��)LJXUH��������*UDWLFXOH�GLVSOD\�

PRGH�LQFOXGHV��³)XOO´��³*ULG´��³&URVVKDLU´�DQG�³)UDPH´��DQG�WKH�EULJKWQHVV�SHUFHQWDJH�LV�DGMXVWDEOH� 
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�  

)LJXUH������*UDWLFXOH�0HQX�'LVSOD\ 

�����3HUVLVWHQFH�6HWWLQJ�  

2SHQ�WKH�GLVSOD\�PHQX�DQG�WDS�3HUVLVW�NH\�WR�RSHQ�WKH�SHUVLVWHQFH�VHWWLQJV�PHQX� 

1) 3HUVLVWHQFH�VHWWLQJ�  

 ,Q�WKH�SHUVLVWHQFH�VHWWLQJ�PHQX��VHOHFW� 

z 1RQH��1RQH���QR�SHUVLVWHQFH� 

z $XWR��$XWR�²�DXWRPDWLF�SHUVLVWHQFH� 
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z 1RUPDO��1RUPDO���VHW�WKH�SHUVLVWHQFH�WLPH�²�$IWHU�VHOHFWLQJ�WKH�YDULDEOH�SHUVLVWHQFH��WDS�WKH�ER[�RQ�WKH�

ULJKW�RI�³$GMXVW´�WR�SRS�XS�WKH�SHUVLVWHQFH�WLPH�VHOHFWLRQ�ER[��)LJXUH�������DQG�VHW�WKH�SHUVLVWHQFH�WLPH��,W�

FDQ�EH�VHW�EHWZHHQ���PV�DQG���V� 

z ���,QILQLWH�SHUVLVWHQFH���QHYHU�HUDVH�WKH�UHVXOWV�RI�SUHYLRXV�DFTXLVLWLRQV 

 ,QILQLWH�SHUVLVWHQFH�FDQ�EH�XVHG�WR�PHDVXUH�QRLVH�DQG�MLWWHU��GLVSOD\�WKH�ZRUVW�FDVH�H[WUHPHV�RI�YDU\LQJ�

ZDYHIRUPV��ILQG�WLPH�YLRODWLRQV��FDSWXUH�HYHQWV�WKDW�RFFXU�LQIUHTXHQWO\� 
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)LJXUH������3HUVLVW�WLPH�DGMXVW 

2) (UDVH�SHUVLVWHQFH�  

 7R�HUDVH�WKH�SUHYLRXVO\�DFTXLUHG�UHVXOWV�IURP�WKH�GLVSOD\��WDS� � NH\�RU�DGMXVW�WKH�KRUL]RQWDO�WLPH�EDVH�

DQG�YHUWLFDO�VHQVLWLYLW\��7KH�RVFLOORVFRSH�ZLOO�HUDVH�WKH�SHUVLVWHQFH�GLVSOD\�DQG�VWDUW�WKH�FXPXODWLYH�DFTXLVLWLRQ�

DJDLQ� 
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�����+RUL]RQWDO�([SDQVLRQ�&HQWHU�  

+RUL]RQWDO�H[SDQVLRQ�LV�GLYLGHG�LQWR�WZR�W\SHV��VFUHHQ�FHQWHU�DQG�WULJJHU�SRVLWLRQ� 

1) 6FUHHQ�FHQWHU 

 6HOHFW��&HQWHU��WR�DGMXVW�WKH�WLPH�EDVH�ZDYHIRUP�WR�H[SDQG�RU�FRQWUDFW�WRZDUG�ERWK�VLGHV�ZLWK�WKH�VFUHHQ�

FHQWHU�DV�WKH�EDVH�SRLQW��DQG�WKH�GHOD\�WLPH�GRHV�QRW�FKDQJH� 

2) 7ULJJHU�SRVLWLRQ 

 6HOHFW��7ULJ3RV��WR�DGMXVW�WKH�WLPH�EDVH�ZDYHIRUP�WR�H[SDQG�RU�FRQWUDFW�WRZDUG�ERWK�VLGHV�ZLWK�WKH�WULJJHU�

SRVLWLRQ�DV�WKH�EDVH�SRLQW��7KH�GHOD\�WLPH�YDULHV�ZLWK�WKH�KRUL]RQWDO�WLPH�EDVH� 

�����&RORU�7HPSHUDWXUH�6HWWLQJ 

7XUQ�RQ�WKH�FRORU�WHPSHUDWXUH�PRGH��DQG�WKH�ZDYHIRUP�GLVSOD\�LV�VKRZQ�LQ�)LJXUH������ 
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)LJXUH������&RORU�7HPSHUDWXUH�2SHQ�0RGH 
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�����7LPH�%DVH�0RGH�6HOHFWLRQ�  

)RU�GHWDLOV��SOHDVH�UHIHU�WR�³4.4 ROLL, XY³�LQ�&KDSWHU��� 

&KDSWHU����6DPSOLQJ�6\VWHP 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�WKH�VDPSOLQJ�V\VWHP�RI�WKH�RVFLOORVFRSH��<RX�DUH�UHFRPPHQGHG�WR�

UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�VHWWLQJ�DQG�RSHUDWLRQ�RI�WKH�VDPSOLQJ�V\VWHP�RI�WKH�6PDUW�VHULHV�

RVFLOORVFRSH� 

z 6DPSOLQJ�RYHUYLHZ 

z 5XQ��VWRS�DQG�VLQJOH�VHTXHQFH�DFTXLVLWLRQ��UXQQLQJ�FRQWURO� 

z 6HOHFW�VDPSOLQJ�PRGH 

z 5HFRUG�OHQJWK�DQG�VDPSOLQJ�UDWH 
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�����6DPSOLQJ�2YHUYLHZ�  

To understand the sampling and sampling modes of the oscilloscope, you need to understand the sampling 

principle, aliasing, oscilloscope bandwidth and sampling rate, oscilloscope rise time, required oscilloscope 

bandwidth, and the influence of memory depth on the sampling rate. 

6DPSOLQJ�SULQFLSOH 

According to the Nyquist sampling principle, for a bandwidth-limited signal with the maximum frequency fMAX, the 

equidistant sampling frequency fS must be twice as large as the maximum frequency fMAX, so that a unique signal 

can be reconstructed without aliasing. 

�ଡ଼ ൌ
�ୗ
ʹ
ൌ �������� ���������� ሺ�ሻ ൌ ������ ��������� 

$OLDVLQJ�  

Aliasing occurs when the signal is under sampled (fS<2fMAX). Aliasing is signal distortion caused by incorrectly 

reconstructing low frequencies from a small number of sampling points. 
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)LJXUH������$OLDVLQJ 

2VFLOORVFRSH�EDQGZLGWK�DQG�VDPSOLQJ�UDWH 

The oscilloscope bandwidth usually refers to the lowest frequency at which the input signal sine wave is attenuated 

by 3dB (-30% amplitude error). 

For oscilloscope bandwidth, according to the sampling principle, the required sampling rate is fS=2fBW. However, 

this principle assumes that there is no frequency component exceeding fMAX (fBW in this case) and requires a system 

with ideal brick-wall frequency response. 
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)LJXUH������7KHRUHWLFDO�%ULFN�:DOO�)UHTXHQF\�5HVSRQVH 

However, digital signals have frequency components that exceed the fundamental frequency (the square wave 

consists of sine waves at fundamental frequency and an infinite number of odd harmonics), and for bandwidths of 

500MHz and below, the oscilloscope typically has Gaussian frequency response. 

)UHTXHQF\ 

$
WWH
QX
DW
LR
Q 
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)LJXUH������6DPSOLQJ�5DWH�DQG�2VFLOORVFRSH�%DQGZLGWK 

The oscilloscope bandwidth is limited to 1/4 sampling frequency and reduces the frequency response above the 

Nyquist frequency. 

Therefore, in fact, the oscilloscope sampling rate should be 4 times or more of its bandwidth: fS��IBW. This can 

reduce aliasing and cause greater attenuation in the aliased frequency components. 

 

 

)UHTXHQF\ 

$
WWH
QX
DW
LR
Q 

$OLDVLQJ 
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2VFLOORVFRSH�ULVH�WLPH�  

The oscilloscope rise time is closely related to its bandwidth. The rise time of an oscilloscope with Gaussian type 

frequency response is approximately 0.35/fBW (based on the standard from 10% to 90%). 

The oscilloscope rise time is not the fastest edge speed that an oscilloscope can accurately measure. It is the fastest 

edge speed that the oscilloscope can produce. 

'HVLUHG�RVFLOORVFRSH�EDQGZLGWK�  

The oscilloscope bandwidth required to accurately measure signal is primarily determined by the rise time of the 

signal rather than the frequency of the signal. 

The following steps can be used to calculate the required oscilloscope bandwidth: 

1) Determine the fastest edge speed. 

 Rise time information is typically obtained from the published device specifications used in the design. 

2) &DOFXODWH�WKH�PD[LPXP�³DFWXDO´�IUHTXHQF\�FRPSRQHQW� 
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 $FFRUGLQJ�WR�'U��+RZDUG�:��-RKQVRQ¶V�ERRN�³High-Speed Digital Design±$�+DQGERRN�RI�%ODFN�0DJLF´, all 

fast edges have wireleVVO\�FRQWLQXRXV�IUHTXHQF\�FRPSRQHQWV��+RZHYHU��WKHUH�LV�D�WXUQLQJ�SRLQW��RU�³LQIOHFWLRQ�

SRLQW´��LQ�WKH�IDVW�HGJH�VSHFWUXP�DW�ZKLFK�IUHTXHQF\�FRPSRQHQWV�DERYH�Iknee are negligible in determining the 

signal shape. 

 fknee=0.5/signal rise time (based on 10% - 90% threshold) 

 fknee=0.4/signal rise time (based on 20% - 80% threshold) 

3) The multiplication factor for the desired accuracy is used to determine the required oscilloscope bandwidth. 

Desired 

Accuracy 

Desired Oscilloscope 

Bandwidth 

20% fBW=1.0xfknee 

10% fBW=1.3xfknee 

3% fBW=1.9xfknee 
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)LJXUH������%DQGZLGWK�&RUUHVSRQGLQJ�WR�2VFLOORVFRSH�0HDVXUHPHQW�$FFXUDF\ 

�����5XQ�6WRS�.H\�DQG�6LQJOH�6(4�.H\�  

Use softkeys in the button area to start and stop the oscilloscope acquisition system: Run/Stop button  and 

Single Sequence Acquisition  button. 

z When the Run/Stop button  is displayed in green, it indicates that the oscilloscope is running, that is, 

it meets the trLJJHU�FRQGLWLRQ�DQG�GDWD�DFTXLVLWLRQ�LV�EHLQJ�SHUIRUPHG��7KH�JUHHQ�³ ´�RU�³ ´�LV�GLVSOD\HG�

in the upper left corner of the screen. 

 To stop data collection, tap the Run/Stop button. After stopping, the screen displays the last acquired 

waveform. 

z When the Run/Stop button  is displayed in red, it indicates that data acquisition has stopped. The red 

³ ´�LV�GLVSOD\HG�LQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ� 

 To resume data acquisition, press the Run/Stop button again. 
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z To capture and display single acquisition (whether the oscilloscope is running or stopped), tap the single 

sequence key  for a single acquisition. 

�����6HOHFW�6DPSOLQJ�0RGH�  

2SHQ�WKH�PDLQ�PHQX��WDS�WKH�VDPSOLQJ�PRGH�RSWLRQ�XQGHU�³6DPSOLQJ´��DQG�FKRRVH�DPRQJ�WKH�IRXU�VDPSOLQJ�

PRGHV��QRUPDO��DYHUDJH��SHDN�DQG�HQYHORSH�LQ�WKH�SRS�XS�ER[� 

7KH�VDPSOLQJ�PRGHV�RI�DOO�FKDQQHOV�DUH�VDPH��7KDW�LV��LI�WKH�VDPSOLQJ�PRGH�RI�DQ\�FKDQQHO�LV�FKDQJHG��WKH�

VDPSOLQJ�PRGH�RI�DOO�FKDQQHOV�LV�FKDQJHG�DW�WKH�VDPH�WLPH� 

1RUPDO�VDPSOLQJ�PRGH�  

2VFLOORVFRSH�VDPSOHV�VLJQDO�WKURXJK�HTXLYDOHQW�WLPH�LQWHUYDOV�WR�EXLOG�ZDYHIRUP��:KHQ�WKH�WLPH�EDVH�RI����QV�RU�

IDVWHU�LV�FKRVHQ��WKH�RVFLOORVFRSH�DXWRPDWLFDOO\�SHUIRUPV�DQ�LQWHUSRODWLRQ�DOJRULWKP�WKDW�LQVHUWV�GLIIHUHQFH�SRLQW�

EHWZHHQ�VDPSOLQJ�SRLQWV� 

7KLV�PRGH�SURGXFHV�WKH�EHVW�GLVSOD\�HIIHFWV�IRU�PRVW�ZDYHIRUPV� 

3HDN�VDPSOLQJ�PRGH�  
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,Q�SHDN�VDPSOLQJ�PRGH��ZKHQ�WKH�KRUL]RQWDO�WLPH�EDVH�VHWWLQJ�LV�ORZ��WKH�PLQLPXP�DQG�PD[LPXP�VDPSOH�YDOXHV�

DUH�UHWDLQHG�WR�FDSWXUH�UDUH�HYHQWV�DQG�QDUURZ�HYHQWV��ZLWK�DQ\�QRLVH�H[SDQGHG���7KLV�PRGH�ZLOO�GLVSOD\�DOO�SXOVHV�

WKDW�DUH�DW�OHDVW�DV�ZLGH�DV�WKH�VDPSOLQJ�SHULRG� 

:KHQ�WKH�WLPH�EDVH�LV�VHW�WR����PV�DQG�DERYH��WKH�RVFLOORVFRSH�ZLOO�DXWRPDWLFDOO\�H[LW�WKH�SHDN�VDPSOLQJ�PRGH�DQG�

VZLWFK�WR�WKH�QRUPDO�VDPSOLQJ�PRGH� 

%XUU�RU�QDUURZ�SXOVH�FDSWXUH�  

%XUU�LV�WKH�UDSLG�FKDQJH�LQ�ZDYHIRUP�WKDW�LV�XVXDOO\�QDUURZHU�WKDQ�ZDYHIRUP��3HDN�VDPSOLQJ�PRGH�FDQ�EH�XVHG�WR�

YLHZ�EXUU�RU�QDUURZ�SXOVHV�PRUH�HDVLO\��,Q�WKH�SHDN�VDPSOLQJ�PRGH��QDUURZ�EXUU�DQG�WUDQVLWLRQ�HGJHV�DUH�EULJKWHU�

WKDQ�LQ�WKRVH�LQ�WKH�³QRUPDO´�VDPSOLQJ�PRGH��PDNLQJ�WKHP�HDVLHU�WR�VHH� 

$SSO\LQJ�WKH�SHDN�VDPSOLQJ�PRGH�FDQ�DYRLG�VLJQDO�DOLDVLQJ�EXW�VKRZ�PRUH�UHDO�QRLVHV� 
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� �  

)LJXUH������6LQH�:DYH�ZLWK�%XUU 

1RUPDO�6DPSOLQJ�0RGH 

)LJXUH������6LQH�:DYH�ZLWK�%XUU 

3HDN�6DPSOLQJ�0RGH 
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8VH�SHDN�GHWHFWLRQ�PRGH�WR�ILQG�EXUUV 

1) &RQQHFW�VLJQDO�WR�WKH�RVFLOORVFRSH�WR�EH�VWDEO\�GLVSOD\HG� 

2) 7R�ILQG�EXUU��VHOHFW�WKH�SHDN�VDPSOLQJ�PRGH�LQ�6DPSOLQJ�0RGH�RSWLRQ�LQ�WKH�&KDQQHO�PHQX� 

3) ,Q�WKH�PHQX��WDS�³'LVSOD\´�ĺ�³3HUVLVWHQFH´��WKHQ�WDS�³�´��LQILQLWH�SHUVLVWHQFH���7KH�RVFLOORVFRSH�ZLOO�UHVWDUW�

VDPSOLQJ�GDWD�DQG�GLVSOD\�WKHP�RQ�WKH�VFUHHQ� 

4) 8VH�WKH�]RRP�PRGH�WR�UHSUHVHQW�WKH�FKDUDFWHULVWLFV�RI�EXUU� 

a. 7DS�WKH�³=RRP´�EXWWRQ�LQ�WKH�PDLQ�PHQX�WR�RSHQ�WKH�]RRP�ZLQGRZ� 

b. 7R�JHW�D�EHWWHU�UHVROXWLRQ�RI�EXUU��H[SDQG�WKH�WLPH�EDVH�WR�VHW�WKH�H[SDQGHG�SRUWLRQ�RI�WKH�QRUPDO�ZLQGRZ�

YLHZ�DURXQG�EXUU� 

$YHUDJH�VDPSOLQJ�PRGH�  

7KH�DYHUDJH�VDPSOLQJ�PRGH�DYHUDJHV�PXOWLSOH�DFTXLVLWLRQ�UHVXOWV�WR�UHGXFH�UDQGRP�RU�XQUHODWHG�QRLVHV�LQ�WKH�

GLVSOD\HG�VLJQDO��7KH�DYHUDJH�RI�PXOWLSOH�VDPSOLQJ�UHVXOWV�UHTXLUHV�VWDEOH�WULJJHU� 
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7KH�DYHUDJH�QXPEHU�FDQ�EH�VHW�LQ�WKH�VHOHFWLRQ�ER[�DIWHU�WKH�DYHUDJH�VDPSOLQJ�PRGH��DQG�FDQ�EH�VHW�WR�HLJKW�RUGHU�

RI�PDJQLWXGHV���������������������������DQG����� 

7KH�KLJKHU�WKH�DYHUDJH�QXPEHU�LV��WKH�VORZHU�WKH�UHVSRQVH�RI�WKH�GLVSOD\HG�ZDYHIRUP�WR�ZDYHIRUP�FKDQJHV��$�

FRPSURPLVH�PXVW�EH�PDGH�EHWZHHQ�WKH�UHVSRQVH�VSHHG�RI�ZDYHIRUP�YHUVXV�WKH�FKDQJHV�DQG�WKH�GHJUHH�RI�QRLVH�

UHGXFWLRQ�VKRZQ�RQ�WKH�VLJQDO� 

8VH�DYHUDJH�VDPSOLQJ�PRGH�  

1) 2SHQ�WKH�FKDQQHO�PHQX�DQG�VHOHFW�WKH�DYHUDJH�VDPSOLQJ�PRGH�LQ�WKH�VDPSOLQJ�PRGH�RSWLRQ� 

2) 3UHVV�WKH�QXPEHU�ER[�RQ�WKH�ULJKW�RI�WKH�DYHUDJH�VDPSOLQJ�PRGH�ER[�WR�SRS�XS�WKH�DYHUDJH�QXPEHU�DQG�WKHQ�

WDS�LW�WR�VHW�WKH�DYHUDJH�QXPEHU�WKDW�FDQ�EHVW�HOLPLQDWH�GLVSOD\HG�ZDYHIRUP�QRLVHV� 
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)LJXUH������:DYHIRUP�DIWHU�FKRRVLQJ�WKH�DYHUDJH�VDPSOLQJ�PRGH��ZLWK�DYHUDJH�QXPEHU��� 

(QYHORSH�VDPSOLQJ�PRGH�  

,Q�WKH�HQYHORSH�VDPSOLQJ�PRGH��WKH�VXSHUSRVLWLRQ�HIIHFW�RI�VHYHUDO�VDPSOHG�ZDYHIRUPV�FDQ�EH�REVHUYHG��7KH�

PD[LPXP�DQG�PLQLPXP�YDOXHV�RI�RQH�VLJQDO�FDQ�EH�FDSWXUHG�LQ�WKH�VSHFLILHG�1�VDPSOH�GDWD��DQG�WKH�QXPEHU�RI�

ZDYHIRUP�VXSHUSRVLWLRQV�FDQ�EH�VHW�WR��������������������������������RU��� 



   

214 

 

)LJXUH������$0�6LJQDO�LQ�(QYHORSH�6DPSOLQJ�0RGH����� 

�����5HFRUG�/HQJWK�DQG�6DPSOLQJ�5DWH�  

7KH�UHFRUG�OHQJWK�LV�WKH�GDWD�YROXPH�IRU�HDFK�FDSWXUHG�ZDYHIRUP��)RU�H[DPSOH��LI�WKH�UHFRUG�OHQJWK�LV����.��LW�

PHDQV�WKDW����.�VDPSOH�SRLQWV�DUH�FDSWXUHG�E\�RQH�WULJJHU� 
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,Q�WKH�PDLQ�PHQX��WDS��6DPSOH��WR�HQWHU�WKH�UHFRUG�OHQJWK�VHWWLQJ�PHQX��ZKLFK�FDQ�EH�VHW�E\�WDSSLQJ�WKH�

FRUUHVSRQGLQJ�UHFRUG�OHQJWK� 

 

)LJXUH������5HFRUG�/HQJWK 

,Q�QRUPDO�UHIUHVK�PRGH��LI�LW�LV�D�VLQJOH�FKDQQHO��WKH�UHFRUG�OHQJWK�FDQ�EH�VHW�WR��N����N�����.���0����0��$XWR��LI�LW�

LV�GXDO�FKDQQHO��WKH�UHFRUG�OHQJWK�FDQ�EH�VHW�WR����N����N�����.�����0����0��$XWR��LI�LW�LV�WKUHH�RU�IRXU�FKDQQHOV��WKH�

UHFRUG�OHQJWK�FDQ�EH�VHW�WR�����N������N�����.������0������0��$XWR� 

5HFRUG�OHQJWK�DQG�VDPSOLQJ�UDWH�  

The record length is data volume collected per waveform capture. For example, if the record length is 0.7M, it 

means that 700K sample points are captured by one trigger. 
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The oscilloscope record length and sampling rate have the following relationship: 

Sampling rate = record length/acquisition time 

Generally, the oscilloscope acquisition time is exactly the display time on the current entire screen (current 

horizontal time base×14). 

For example, if the oscilloscope has the memory depth of 700K, the sampling rate of 1GSa/s, and the horizontal 

time base of 50us/div, the acquisition time is 700us, which is 50us/div×14div. 

However, when the fast time base (below 20 ns) or the record length is set to a fixed value, the oscilloscope 

acquisition time does not necessarily represent the display time on the current entire screen. 

For example, if the oscilloscope has the memory depth of 700K, the sampling rate of 1GSa/s, and the horizontal 

time base of 20ns, the acquisition time is 700ns, which is 2.5 times of the current display time on the entire screen. 

Or, if the memory depth is 140K (fixed value), the sampling rate is 1GSa/s, and the horizontal time base is 1us, the 

acquisition time is 140us, which is 10 times of the current display time on the entire screen. 

For a single channel in a channel pair, the maximum sampling rate of the Smart Series oscilloscope is 1GSa/s. 
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,I�DQ\�WZR�FKDQQHOV�DUH�RSHQHG��WKH�VDPSOLQJ�UDWH�RI�WKH�WZR�FKDQQHOV�ZLOO�KDOYHG��)RU�H[DPSOH��ZKHQ�&+��DQG�

&+��DUH�RSHQHG��WKH�VDPSOLQJ�UDWHV�RI�&+��DQG�&+��DUH�ERWK�����06D�V� 

,I�DQ\�WKUHH�FKDQQHOV�RU�DOO�IRXU�FKDQQHOV�DUH�RSHQHG��WKH�VDPSOLQJ�UDWH�SHU�FKDQQHO�ZLOO�EHFRPH�����RI�WKH�

PD[LPXP�VDPSOLQJ�UDWH��)RU�H[DPSOH��ZKHQ�&+���&+��DQG�&+��DUH�RSHQHG��WKH�VDPSOLQJ�UDWHV�RI�&+���&+��DQG�

&+��DUH�����06D�V�IRU�HDFK�RI�WKHP� 
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&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH��2SWLRQDO� 

7KLV�FKDSWHU�FRQWDLQV�WKH�GHWDLOHG�LQIRUPDWLRQ�RI�VHULDO�EXV�GHFRGLQJ��<RX�DUH�UHFRPPHQGHG�WR�UHDG�WKLV�FKDSWHU�

FDUHIXOO\�WR�XQGHUVWDQG�WKH�VHWWLQJ�DQG�RSHUDWLRQ�RI�6PDUW�EXV�WULJJHU�DQG�GHFRGH� 

7KLV�FKDSWHU�PDLQO\�LQFOXGH�WKH�EHORZ�FRQWHQWV� 

z 8$57��56����56����56�����EXV�WULJJHU�DQG�GHFRGH 

z /,1�EXV�WULJJHU�DQG�GHFRGH 

z &$1�EXV�WULJJHU�DQG�GHFRGH 

z 63,�EXV�WULJJHU�DQG�GHFRGH 

z ,�&�EXV�WULJJHU�DQG�GHFRGH 

z $5,1&����EXV�WULJJHU�DQG�GHFRGH 

z ����%�EXV�WULJJHU�DQG�GHFRGH 
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6ZLSH�XS�RU�GRZQ�DW�WKH�FKDQQHO�VHOHFWLRQ�DUHD�WR�HQWHU�WKH�VHFRQG�FKDQQHO�VHOHFWLRQ�DUHD��WDS� � RU� � WR�

HQDEOH�GHFRGLQJ��RSHQ�EXV�FRQILJXUDWLRQ�PHQX��VHOHFW�EXV�W\SH��WKHUH�DUH�VHYHQ�EXV�W\SHV��8$57�

�56����56����56������/,1��&$1��63,��,�&��$5,1&���������%��ZKHUH�FKDQQHOV�6��DQG�6��FDQ�EH�XVHG�IRU�

GHFRGLQJ�VLPXOWDQHRXVO\��2SHQ�WKH�WULJJHU�VHWWLQJ�PHQX��FKRRVH�DQ�DSSURSULDWH�WULJJHU�W\SH��WKH�FRUUHVSRQGLQJ�EXV�

WULJJHU�W\SH�DQG�WULJJHU�PRGH�FDQ�EH�VHW�ZKHQ�WKH�EXV�WULJJHU�LV�VHOHFWHG��DQG�WKH�VHULDO�EXV�LV�GLVSOD\HG�LQ�JUDSKLF�

IRUP� 

,Q�WKH�VHULDO�EXV�GHFRGH�PRGH��LI�LW�LV�VFUHHQ�UROOLQJ�LQ�RWKHU�PRGHV��WKH�WLPH�EDVH�LV�DXWRPDWLFDOO\�DGMXVWHG�WR��PV�

ZKHQ�VZLWFKLQJ�WR�VHULDO�GHFRGH��WKH�PD[LPXP�WLPH�EDVH�VXSSRUWHG�E\�WKH�VHULDO�GHFRGH�PRGH�LV����PV���LQ�=RRP�

PRGH��WKH�HQODUJHG�VLJQDO�FDQ�EH�GHFRGHG�DQG�GLVSOD\HG��7KH�QRUPDO�GLVSOD\�ZLQGRZ�VXSSRUWV�D�PD[LPXP�WLPH�

EDVH�RI����PV��:KHQ�GHFRGLQJ�LV�HQDEOHG��FOLFNLQJ�³$872´�ZLOO�VHW�WKH�WULJJHU�W\SH�WR�EH�WKH�VDPH�DV�WKH�GHFRGH�

FKDQQHO�EXV�W\SH��7KH�EXV�W\SH�VHOHFWLRQ�PHQX�LV�VKRZQ�LQ�)LJXUH������ 
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)LJXUH������%XV�7\SH�6HOHFWLRQ�0HQX 

Open the pull-up menu and tap  key to open or close the text mode, as shown in Figure 12-2. 
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)LJXUH������%XV�'HFRGH�7H[W�0RGH 

'HVFULSWLRQ� 

7ZR�GHFRGH�FKDQQHOV�6�	6��LQ�WKH�WH[W�LQWHUIDFH�PXVW�EH�FRQILJXUHG�LGHQWLFDOO\�WR�EH�RSHQHG��DQG�HDFK�FKDQQHO�LV�

GLVSOD\HG�LQ�FKURQRORJLFDO�RUGHU�ZLWK�GLIIHUHQW�FRORUV� 
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6��6��6�	6��DUH�WKH�FKDQQHO�FRQILJXUDWLRQ�EXV�LQIRUPDWLRQ��DQG�;�NQRE�LV�URWDWHG�RU�WKH�ODEHO�LV�VZLWFKHG�WR�

FKDQJH�WKH�EXV�FKDQQHO� 

&OLFNLQJ�VDYH�GXULQJ�WKH�WH[W�DFTXLVLWLRQ�SURFHVV�FDQ�VDYH�DOO�FXUUHQWO\�DFTXLUHG�GDWD��,I�WKH�GDWH�YROXPH�LV�WRR�

ODUJH��³ZDLW´�ZLOO�EH�GLVSOD\HG��DQG�WKH�VDYH�VXFFHVV�SURPSW�ZLOO�EH�GLVSOD\HG� 

2VFLOORVFRSH�FDQ�EH�XVHG�DV�D�86%�VWRUDJH�GHYLFH�WR�YLHZ�VDYHG�ILOHV�RQ�D�FRPSXWHU��DV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������%XV�7H[W�6WRUDJH�)LOHV 
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�����8$57��56����56����56�����%XV�7ULJJHU�DQG�'HFRGH 

)RU�FRUUHFWO\�GHFRGLQJ�8$57�56����56����56�����EXV�GDWD�DQG�PDNLQJ�WULJJHU�VWDEOH��WKH�EXV�FRQILJXUDWLRQ��

WULJJHU�PRGH�VHWWLQJ�DQG�WULJJHU�OHYHO�QHHG�WR�EH�DGMXVWHG� 

z %XV�FRQILJXUDWLRQ 

/HIW�VZLSH� � RU� � WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX��DV�VKRZQ�LQ�)LJXUH�������7KH�5;�FKDQQHO�PXVW�

EH�FKRVHQ�DQG�WKH�IROORZLQJ�SDUDPHWHUV�PXVW�EH�VHW�DFFRUGLQJ�WR�PHDVXUHG�VLJQDOV� 

,GOH�/HYHO�²�&KRRVH�,GOH�/RZ�RU�,GOH�+LJK�WR�PDWFK�WKH�LGOH�VWDWH�RI�PHDVXUHG�HTXLSPHQW��)RU�56�����,GOH�

/RZ�PD\�EH�FKRVHQ� 

1RWH��56����LQGXVWU\�VWDQGDUG�XVHV�³QHJDWLYH�ORJLF´��QDPHO\�KLJK�OHYHO�LV�ORJLF�³�´�DQG�ORZ�OHYHO�LV�ORJLF�

³�´� 

3DULW\�%LW�²�&KRRVH�RGG��HYHQ�RU�QRQH�GHSHQGLQJ�RQ�PHDVXUHG�HTXLSPHQW� 

:RUG�/HQJWK�²�6HW�WKH�QXPEHU�RI�ELWV�LQ�8$57�ZRUG�WR�PDWFK�PHDVXUHG�HTXLSPHQW������ELWV�DYDLODEOH�� 
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%DXG�5DWH�²�&KRRVH�WKH�EDXG�UDWH�WKDW�PDWFKHV�VLJQDO�LQ�PHDVXUHG�HTXLSPHQW� 

7KH�EDXG�UDWH�FDQ�EH�VHW�ZLWKLQ�WKH�UDQJH�IURP����.E�6�WR������0E�6� 

%XV�'LVSOD\�²�&KRRVH�KH[DGHFLPDO��ELQDU\�RU�$6&,,�FRGH�GLVSOD\� 

 

)LJXUH������8$57�%XV�&RQILJXUDWLRQ�0HQX 
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:KHQ�ZRUG�LV�GLVSOD\HG�LQ�$6&,,����ELW�$6&,,�IRUPDW�LV�XVHG��9DOLG�$6&,,�FKDUDFWHUV�DUH�EHWZHHQ��[���DQG�

�[�)��7R�GLVSOD\�LQ�$6&,,��DW�OHDVW���ELWV�LQ�WKH�³%XV�&RQILJXUDWLRQ´�PXVW�EH�FKRVHQ��,I�$6&,,�LV�FKRVHQ�DQG�WKH�

GDWD�H[FHHGV��[�)��WKH�GDWD�ZLOO�EH�GLVSOD\HG�LQ�KH[DGHFLPDO� 

&OLFN�WKH�EDXG�UDWH�VHWWLQJ�ER[�WR�RSHQ�WKH�EDXG�UDWH�VHOHFWLRQ�FROXPQ��,I�&XVWRP�LV�FKRVHQ��FOLFN�WR�SRS�XS�WKH�

YLUWXDO�VRIW�NH\ERDUG��VHOHFW�WKH�ELW�WR�EH�PRGLILHG��HQWHU�YDOXH��DQG�FOLFN�³(QWHU´�RQ�WKH�YLUWXDO�VRIW�NH\ERDUG�WR�

FRPSOHWH�VHWWLQJ��7KH�EDXG�UDWH�FDQ�EH�VHW�IURP����.E�6�WR������0E�6��7KH�YLUWXDO�VRIW�NH\ERDUG�LV�VKRZQ�LQ�

)LJXUH������ 
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)LJXUH������%DXG�5DWH�'HIDXOW�6HWWLQJ 

1RWH��:KHQ�WKHUH�LV�SDULW\�ELW��WKH�GDWD�ZRUG�OHQJWK�LQGLFDWHV�WKH�WRWDO�OHQJWK�RI�GDWD�ELW�SOXV�SDULW\�ELW��:KHQ�

WKHUH�LV�QR�SDULW\�ELW��WKH�GDWD�ZRUG�OHQJWK�LV�FRQVLGHUHG�WR�EH�WKH�OHQJWK�RI�GDWD�ELW��)RU�H[DPSOH��LI�WKH�GDWD�

ZRUG�OHQJWK�LV��ELW��ZKHQ�WKHUH�LV�QR�SDULW\�ELW��LW�PHDQV�WKDW�WKH�WRWDO�OHQJWK�RI�GDWD�ELWV�LV��ELW��ZKHQ�WKHUH�LV�

SDULW\�ELW��LW�PHDQV�WKDW�WKH�WRWDO�OHQJWK�RI�GDWD�ELWV�LV��ELW��DQG�WKHUH�LV�SDULW\�ELW�RI���ELW� 
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z 7ULJJHU�PRGH 

2SHQ�WKH�WULJJHU�FRQILJXUDWLRQ�PHQX�DQG�VHOHFW�WKH�DSSURSULDWH�WULJJHU�W\SH��ZKHQ�FKRRVLQJ�8$57�EXV�WULJJHU��

WKH�WULJJHU�W\SH��WULJJHU�UHODWLRQVKLS�DQG�WULJJHU�GDWD�QHHG�WR�EH�VHW��DV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������7ULJJHU�6HWWLQJ�0HQX 

$IWHU�VHOHFWLQJ�WKH�WULJJHU�GDWD��XVH�WKH�SRS�XS�YLUWXDO�NH\ERDUG�WR�PRGLI\�LW��HQWHU�WKH�YDOXH��DQG�FOLFN�³(QWHU´�

RQ�WKH�YLUWXDO�VRIW�NH\ERDUG�WR�FRPSOHWH�WKH�VHWWLQJ� 

8$57�WULJJHU�FRQILJXUDWLRQ�PHQX�GHVFULSWLRQ� 
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a) 6WDUW�ELW�²�WULJJHU�DW�WKH�VWDUW�ELW�RI�WKH�PHDVXUHG�VLJQDO� 

b) 6WRS�ELW�²�WULJJHU�DW�WKH�VWRS�ELW�RI�WKH�PHDVXUHG�VLJQDO��QR�PDWWHU�WKH�PHDVXUHG�VLJQDO�XVHV���������RU���

VWRS�ELWV�RU�QRW��WKH�WULJJHU�ZLOO�RFFXU�DW�WKH�ILUVW�VWRS�ELW� 

c) >GDWD@�²�7ULJJHU�DW�WKH�VSHFLILHG�GDWD�ELW��ZKHQ�PHDVXUHG�VLJQDO�GDWD�ELWV�DUH�HIIHFWLYH�DV���WR��ELWV��VHOHFW�

>GDWD@��DQG�VHOHFW�WKH�WULJJHU�UHODWLRQVKLS�DV´� ³�³�!³�³��³�³�´��WKHQ�VHOHFW�³7ULJJHU�'DWD´��SUHVV�GDWD�RQ�WKH�

WRXFK�VFUHHQ��DQG�XVH�WKH�SRS�XS�YLUWXDO�NH\ERDUG�WR�PRGLI\� 

d) � >��GDWD@�²�WKH�PHDVXUHG�VLJQDO�GDWD�ELWV�LV��ELWV��WKH��WK�ELW�LV�SDULW\�ELW���2QO\�ZKHQ�WKH��WK�ELW�LV����WKHQ�

WULJJHU��7KH�WULJJHU�UHODWLRQVKLS��WULJJHU�GDWD�FRQILJXUDWLRQ�DUH�WKH�VDPH�DV�WKRVH�RI�>GDWD@�WULJJHU� 

e) � >��GDWD@�²�WKH�PHDVXUHG�VLJQDO�GDWD�ELWV�LV��ELWV��WKH��WK�ELW�LV�SDULW\�ELW���2QO\�ZKHQ�WKH��WK�ELW�LV����WKHQ�

WULJJHU��7KH�WULJJHU�UHODWLRQVKLS��WULJJHU�GDWD�FRQILJXUDWLRQ�DUH�WKH�VDPH�DV�WKRVH�RI�>GDWD@�WULJJHU� 

f) � >[�GDWD@�²�WKH�PHDVXUHG�VLJQDO�GDWD�ELWV�LV��ELWV��WKH��WK�ELW�LV�SDULW\�ELW���1R�PDWWHU�ZKDW�WKH�YDOXH�RI�WKH�

�WK�ELW�LV��WULJJHU�DW�WKH�GHVLJQDWHG�GDWD�ELW��7KH�WULJJHU�UHODWLRQVKLS��WULJJHU�GDWD�FRQILJXUDWLRQ�DUH�WKH�VDPH�

DV�WKRVH�RI�>GDWD@�WULJJHU� 
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g) 3DULW\�HUURU�²�YDOLG�ZKHQ�WKHUH�LV�SDULW\�FKHFN�DW�SDULW\�ELW��WULJJHU�ZKLOH�SDULW\�HUURU� 

z 8$57�VHULDO�GHFRGH 

 7KH�PHDVXUHG�VLJQDO�ZRUG�OHQJWK�LV��ELW��SDULW\�ELW��QRQH��EDXG�UDWH������NE�V��KH[DGHFLPDO��WULJJHU�PRGH�DV�

GDWD�ELW�����IROORZ�WKH�VWHSV�DV�EHORZ� 

��� 7DS�6��WR�RSHQ�WKH�GHFRGH�FKDQQHO��DQG�FOLFN�6��DJDLQ�WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX� 

��� 6HOHFW�WKH�EXV�W\SH�DV�³8$57´��FOLFN�³&K�´��³,GOH�+LJK´��³3DULW\�1RQH´��³�ELW´��³�����NE�V´��GLVSOD\�

³KH[DGHFLPDO´��WKHQ�FORVH�PHQX� 

��� 2SHQ�WKH�WULJJHU�PRGH�VHWWLQJ�PHQX��FOLFN�³'DWD´��HQWHU����PDQXDOO\��DQG�SUHVV�³HQWHU´�WR�FRQILUP� 

��� $GMXVWLQJ�WKH�WKUHVKROG�OHYHO�DFFRUGLQJ�WR�WKH�DPSOLWXGH�OHYHO�RI�VLJQDO�PD\�PDNH�WKH�VLJQDO�WR�EH�VWDEO\�

WULJJHUHG��7KH�8$57�WULJJHU�JUDSKLF�LQWHUIDFH�LV�VKRZQ�LQ�)LJXUH������ 

 0HWKRG����&OLFN� � FRQILJXUDWLRQ�LQIRUPDWLRQ�WR�RSHQ�WKH�GHFRGH�FKDQQHO�WKUHVKROG�OHYHO�DGMXVWPHQW�

ER[��DQG�GUDJ�WKH�DGMXVWPHQW�ER[�XSZDUG�DQG�GRZQZDUG�WR�DGMXVW�WKH�WKUHVKROG�OHYHO� 
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� � � � � � � � � � � � � � � �  

)LJXUH������8$57�'HFRGH�/HYHO�$GMXVWPHQW 

 0HWKRG����/RQJ�SUHVV�WULJJHU�QDYLJDWLRQ�VZLWFK WR�VZLWFK�EHWZHHQ�EXV�WKUHVKROG�OHYHO�DQG�WULJJHU�OHYHO� 
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)LJXUH������8$57�*UDSKLF�,QWHUIDFH 

8$57�JUDSKLF�LQWHUIDFH�GHVFULSWLRQ� 

��� 7ULJJHU�SRVLWLRQ 
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��� 7ULJJHU�W\SH 

��� 7KUHVKROG�OHYHO 

��� &RQILJXUDWLRQ�LQIRUPDWLRQ 

��� 'HFRGH�WKH�GDWD�SDFNHW��GHWDLOHG�DV�IROORZV 

��� 'HFRGH�GDWD�DQG�WKH�FRUUHVSRQGLQJ�ZDYHIRUP�DUHD 

8$57�GHFRGH�GDWD�SDFNHW�GHVFULSWLRQ� 

����  'HFRGH�GDWD�SDFNHW�GLVSOD\V�UHDO�WLPH�GDWD�DERXW�WKH�EXV�DFWLYLWLHV� 

����  'HFRGH�GDWD�GLVSOD\V�DV�KH[DGHFLPDO�V\VWHP�LQ�ZKLWH� 

����  :KHQ�WKH�ZRUG�OHQJWK�LV�����ELWV��WKH�GHFRGH�GDWD�GLVSOD\V�DV�WZR�ELWV�RI�KH[DGHFLPDO��ZKHQ�WKH�ZRUG�

OHQJWK�LV���ELWV��WKH�GHFRGH�GDWD�GLVSOD\V�DV���ELWV�RI�KH[DGHFLPDO��DQG�WKH��WK�ELW�GLVSOD\V�DW�WKH�OHIW�VLGH� 

����  :KHQ�WKHUH�LV�HUURU�LQ�GHFRGH�GDWD��LI�WKH�HUURU�LV�DW�VWRS�ELW��WKH�GDWD�GLVSOD\V�LQ�\HOORZ��LI�LW�LV�SDULW\�HUURU��

GDWD�GLVSOD\V�LQ�UHG� 
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����  :KHQ�³"´�DSSHDUV��WKH�WLPH�EDVH�QHHGV�WR�EH�DGMXVWHG�WR�YLHZ�GHFRGH�UHVXOWV� 

 

)LJXUH������8$57�7H[W�,QWHUIDFH 

8$57�WH[W�LQWHUIDFH�GHVFULSWLRQ��VHH�)LJXUH����� 
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��� 6��6��6�	6��LV�FKDQQHO�FRQILJXUDWLRQ�EXV�LQIRUPDWLRQ� 

��� $UHD�IRU�GHFRGH�GDWD� 

��� $6&,,�FRGH�FRUUHVSRQGLQJ�WR�WKH�WH[W�GDWD��ZKHQ�WKH�GDWD�IRUPDW�LV���ELWV�DQG�WKHUH�LV�QR�SDULW\�ELW��$6&,,�

FRGH�FRUUHVSRQGV�WR�ORZHU���ELWV�RI�GDWD�RQ�WKH�OHIW�VLGH�� 

��� &RXQWHU��&DOFXODWHV�WKH�WRWDO�QXPEHU�RI�IUDPHV�DQG�WKH�SHUFHQWDJH�RI�(55��SDULW\�HUURU�DQG�VWRS�ELW�HUURU��

IUDPHV� 

��� &OHDU��&OHDU�WKH�FRXQWHU�GDWD� 

��� 5ROOHU�EDU� 

,Q�WKH�GHFRGH�GDWD�DUHD��WKH�VWRS�ELW�HUURU�GDWD�LV�GLVSOD\HG�LQ�\HOORZ��DQG�WKH�GHFRGH�HUURU�GDWD�LV�GLVSOD\HG�LQ�

UHG� 
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�����/,1�%XV�7ULJJHU�DQG�'HFRGH 

)RU�FRUUHFWO\�GHFRGLQJ�/,1�EXV�GDWD�DQG�PDNLQJ�WULJJHU�VWDEOH��WKH�EXV�FRQILJXUDWLRQ��WULJJHU�PRGH�VHW�DQG�WULJJHU�

OHYHO�QHHG�WR�EH�DGMXVWHG� 

z %XV�FRQILJXUDWLRQ 

/HIW�VZLSH� � RU� � WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX��DQG�WKH�IROORZLQJ�QHHG�WR�EH�VHW�DFFRUGLQJ�WR�

PHDVXUHG�VLJQDO� 

6RXUFH�²�6HOHFW�WKH�VLJQDO�VRXUFH�RI�GHFRGH� 

,GOH�/HYHO���KLJK�DQG�ORZ��6HOHFW�ZKHWKHU�WR�GLVSOD\�KLJK�DFWLYH�RU�ORZ�DFWLYH�DIWHU�WKH�VLJQDO�VWDUW�ELW�RI�

PHDVXUHG�HTXLSPHQW� 

%DXG�5DWH�²�6HOHFW�WKH�EDXG�UDWH�WKDW�PDWFKHV�WKH�VLJQDO�EHLQJ�PHDVXUHG��DQG�LW�FDQ�EH�FXVWRPL]HG� 

7KH�VHWWLQJ�PHWKRG�LV�WKH�VDPH�DV�WKDW�RI�8$57��DQG�ZLOO�QRW�EH�UHSHDWHG�KHUH��$V�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�������/,1�%XV�&RQILJXUDWLRQ�0HQX 

z 7ULJJHU�PRGH 

2SHQ�WKH�WULJJHU�FRQILJXUDWLRQ�PHQX�DQG�VHOHFW�WKH�DSSURSULDWH�WULJJHU�W\SH��:KHQ�WKH�/,1�EXV�WULJJHU�LV�

VHOHFWHG��WKH�WULJJHU�PRGH�LQFOXGHV��V\QFKURQRXV�ULVLQJ�HGJH��IUDPH�,'��IUDPH�,'�DQG�GDWD��6HH�)LJXUH������� 
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)LJXUH�������/,1�7ULJJHU�0RGH�&RQILJXUDWLRQ�0HQX 

a) 6\QFKURQRXV�ULVLQJ�HGJH�±�:KHQ�WKH�³6\QF�,QWHUYDO´�RI�/,1�EXV�HQGV��WKH�ULVLQJ�HGJH�WULJJHUV� 

b) )UDPH�,'�²�7ULJJHUHG�ZKHQ�D�IUDPH�ZLWK�DQ�,'�HTXDO�WR�WKH�VHW�YDOXH�LV�GHWHFWHG��6HOHFW�³)UDPH�,'´��FOLFN�

GDWD�RQ�WKH�WRXFK�VFUHHQ��DQG�XVH�WKH�SRS�XS�YLUWXDO�NH\ERDUG�WR�PRGLI\�LW� 

c) )UDPH�,'�DQG�GDWD²WULJJHUHG�ZKHQ�D�IUDPH�ZLWK�,'�DQG�GDWD�HTXDO�WR�WKH�VHW�YDOXH�LV�GHWHFWHG��$IWHU�

VHOHFWLQJ�³)UDPH�,'�DQG�'DWD´��FOLFN�,'�RU�GDWD��DQG�VHW�WKHP� 

z /,1�VHULDO�GHFRGH 

&K��LV�FRQQHFWHG�WR�PHDVXUHG�VLJQDO��7KH�LGOH�OHYHO�LV�KLJK�DQG�WKH�EDXG�UDWH�LV������NE�V��7KH�WULJJHU�PRGH�LV�

V\QFKURQRXV�ULVLQJ�HGJH��3OHDVH�IROORZ�WKHVH�VWHSV� 
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��� 7DS�6��WR�RSHQ�WKH�GHFRGH�FKDQQHO��DQG�FOLFN�DJDLQ�WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX� 

��� 6HOHFW�WKH�EXV�W\SH�DV�³/,1´��FOLFN�³&K�´��³,GOH�+LJK´��³�����NE�V´��DQG�WKHQ�FORVH�WKH�PHQX� 

��� 2SHQ�WKH�WULJJHU�PRGH�FRQILJXUDWLRQ�PHQX�DQG�FOLFN�³6\QFKURQRXV�5LVLQJ�(GJH´� 

��� &OLFN� FRQILJXUDWLRQ�LQIRUPDWLRQ�WR�RSHQ�WKH�GHFRGH�FKDQQHO�WKUHVKROG�OHYHO�DGMXVWPHQW�ER[��DQG�GUDJ�

WKH�DGMXVWPHQW�ER[�XSZDUG�DQG�GRZQZDUG�WR�DGMXVW�WKH�WKUHVKROG�OHYHO��DGMXVW�WKH�WKUHVKROG�OHYHO�DFFRUGLQJ�

WR�WKH�VLJQDO�DPSOLWXGH�OHYHO�WR�PDNH�WKH�VLJQDO�VWDEO\�WULJJHUHG��7KH�/,1�WULJJHU�JUDSKLF�LQWHUIDFH�LV�VKRZQ�

LQ�)LJXUH������� 
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)LJXUH�������/,1�*UDSKLF�,QWHUIDFH 

/,1�GHFRGH�GDWD�SDFNHW�GHVFULSWLRQ� 

����  'HFRGH�GDWD�SDFNHW�GLVSOD\V�UHDO�WLPH�GDWD�DERXW�WKH�EXV�DFWLYLWLHV� 
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����  'HFRGH�GDWD�GLVSOD\V�DV�KH[DGHFLPDO�V\VWHP� 

����  ³)UDPH�,'´�GLVSOD\V�LQ�\HOORZ��³'DWD´�GLVSOD\V�LQ�ZKLWH��DQG�³3DULW\�VXP´�GLVSOD\V�LQ�JUHHQ��,I�WKH�SDULW\�

VXP�KDV�HUURU��LW�LV�GLVSOD\HG�LQ�UHG�³(´� 

����  :KHQ�³"´�DSSHDUV��WKH�WLPH�EDVH�QHHGV�WR�EH�DGMXVWHG�WR�YLHZ�GHFRGH�UHVXOWV� 

 

)LJXUH�������/,1�7H[W�,QWHUIDFH 
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/,1�WH[W�LQWHUIDFH�GHVFULSWLRQ��DV�VKRZQ�LQ�)LJXUH������� 

��� � ³&K´��EXV�FKDQQHO� 

��� � ³7LPH´��7LPH�LQWHUYDOV�EHWZHHQ�WKH�ODVW�IUDPHV�WR�FXUUHQW�IUDPHV� 

��� � ³,'´��)UDPH�,'�YDOXH� 

��� � ³'DWD´��)UDPH�GDWD� 

��� � ³3DULW\�VXP´��)UDPH�SDULW\�VXP��WKH�VXP�RI�SDULW\�HUURU�GLVSOD\V�LQ�UHG� 

��� � ³7ULJJHU´��³<HV´�PHDQV�WKH�IUDPH�UHDFKHV�WULJJHU�FRQGLWLRQ� 

��� � ³&OHDU´��&OHDU�FRXQWHU�GDWD� 
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�����&$1�%XV�7ULJJHU�DQG�'HFRGH 

)RU�FRUUHFWO\�GHFRGLQJ�&$1�EXV�GDWD�DQG�PDNLQJ�WULJJHU�VWDEOH��WKH�EXV�FRQILJXUDWLRQ��WULJJHU�PRGH�VHW�DQG�WULJJHU�

OHYHO�QHHG�WR�EH�DGMXVWHG� 

z %XV�FRQILJXUDWLRQ 

/HIW�VZLSH� � RU� � WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX��WKH�VLJQDO�VRXUFH�QHHGV�WR�EH�VHW��DQG�WKH�VLJQDO�

W\SH�DQG�EDXG�UDWH�DUH�VHW�DFFRUGLQJ�WR�PHDVXUHG�VLJQDO��WKH�VHWWLQJ�PHWKRG�LV�WKH�VDPH�DV�WKDW�RI�8$57�DQG�ZLOO�

QRW�EH�UHSHDWHG�KHUH��6HH�)LJXUH������� 
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)LJXUH�������&$1�%XV�&RQILJXUDWLRQ�0HQX 

z 7ULJJHU�PRGH 

2SHQ�WKH�WULJJHU�FRQILJXUDWLRQ�PHQX�DQG�VHOHFW�WKH�DSSURSULDWH�WULJJHU�W\SH��ZKHQ�6��&$1�EXV�WULJJHU�LV�

VHOHFWHG��DV�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�������&$1�7ULJJHU�0RGH�&RQILJXUDWLRQ�0HQX 

7ULJJHU�PRGH�VHOHFWLRQ�PHQX�GHVFULSWLRQ� 

a) )UDPH�VWDUW�²�WULJJHU�DW�WKH�VWDUW�RI�WKH�IUDPH� 

b) 5HPRWH�IUDPH�,'�²�VHWWLQJ�WKH�,'�PDWFKHV�WKH�UHPRWH�IUDPH�WULJJHU��$IWHU�VHOHFWLQJ�WKH�³5HPRWH�)UDPH�

,'´��DQG�WKHQ�VHW�WKH�,'�YDOXH�DW�WKH�ERWWRP�RI�WKH�WULJJHU�GDWD�DUHD 

 2SHUDWLRQ�GHVFULSWLRQ��3UHVV�WKH�QXPEHUV�RQ�WKH�WRXFK�VFUHHQ�DQG�XVH�WKH�YLUWXDO�NH\ERDUG�WR�VHW� 

c) 'DWD�IUDPHG�,'�²�WULJJHU�RQ�GDWD�IUDPH�WKDW�PDWFKHV�VHW�,'��'DWD�IUDPH�,'�FRQILJXUDWLRQ�PRGH�LV�WKH�

VDPH�DV�WKH�UHPRWH�GDWD�IUDPH�,'�FRQILJXUDWLRQ� 



&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH��2SWLRQDO�   

   245 

d) 5HPRWH�IUDPH�GDWD�IUDPH�,'�²�WULJJHU�RQ�UHPRWH�IUDPH�RU�GDWD�IUDPH�WKDW�PDWFKHV�VHW�,'��5HPRWH�

IUDPH�GDWD�IUDPH�,'�FRQILJXUDWLRQ�LV�WKH�VDPH�DV�WKH�UHPRWH�GDWD�IUDPH�,'�FRQILJXUDWLRQ� 

e) 'DWD�IUDPH�,'�DQG�GDWD�,'�²�WULJJHU�RQ�GDWD�IUDPH�WKDW�PDWFKHV�VHW�,'�DQG�GDWD��7KH�FRQILJXUDWLRQ�PHWKRG�

LV�WKH�VDPH�DV�WKH�UHPRWH�IUDPH�,'�FRQILJXUDWLRQ� 

f) (UURU�IUDPH�²�WULJJHU�RQ�&$1�HUURU�IUDPH� 

g) $OO�HUURUV�²�WULJJHU�ZKHQ�WKHUH�LV�DQ\�HUURU�LQ�IRUPDW�RU�DFWLYLW\� 

h) $FN�HUURU�²�WULJJHU�RQ�UHFHVVLYH��KLJK��$FN�SRVLWLRQ� 

i) 2YHUORDG�IUDPH�²�WULJJHU�RQ�&$1�RYHUORDG�IUDPH� 

z &$1�VHULDO�GHFRGH 

&K��LV�FRQQHFWHG�WR�PHDVXUHG�VLJQDO��7KH�LGOH�OHYHO�LV�KLJK�DQG�WKH�EDXG�UDWH�LV��0E�V��WKH�7ULJJHU�PRGH�LV�WKH�

IUDPH�VWDUW��3OHDVH�IROORZ�WKHVH�VWHSV� 

��� 7DS�6��WR�RSHQ�WKH�GHFRGH�FKDQQHO��DQG�FOLFN�6��DJDLQ�WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX� 
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��� 6HOHFW�WKH�EXV�W\SH�DV�³&$1´��DQG�WKHQ�FOLFN�³&K�´��³,GOH�+LJK´�DQG�³�0E�V´��$IWHU�VHWWLQJ��FOLFN�WKH�

EODQN�DUHD�WR�FORVH�WKH�PHQX� 

��� 2SHQ�WKH�WULJJHU�PRGH�FRQILJXUDWLRQ�PHQX�DQG�FOLFN�³)UDPH�6WDUW´� 

��� $GMXVW�WKH�WKUHVKROG�OHYHO�DFFRUGLQJ�WR�WKH�VLJQDO�DPSOLWXGH��WKH�&$1�WULJJHU�JUDSKLF�LQWHUIDFH�LV�VKRZQ�LQ�

)LJXUH������� 

 

)LJXUH�������&$1�*UDSKLF�,QWHUIDFH 

&$1�GHFRGH�GDWD�SDFNHW�GHVFULSWLRQ� 
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��� 'HFRGH�GDWD�SDFNHW�GLVSOD\V�UHDO�WLPH�GDWD�DERXW�WKH�EXV�DFWLYLWLHV� 

��� 'HFRGH�GDWD�GLVSOD\V�DV�KH[DGHFLPDO�V\VWHP� 

��� ³)UDPH�,'´�GLVSOD\V�LQ�\HOORZ��³'DWD´�GLVSOD\V�LQ�ZKLWH��DQG�³'/&´�DQG�³�&5&´�FRGHV�GLVSOD\�LQ�JUHHQ��,I�

WKHUH�LV�IUDPH�HUURU��LW�LV�GLVSOD\HG�LQ�UHG�³(´� 

��� :KHQ�³"´�DSSHDUV��WKH�WLPH�EDVH�QHHGV�WR�EH�DGMXVWHG�WR�YLHZ�GHFRGH�UHVXOWV��DQG�³�´�LQGLFDWHV�WKDW�WKH�EXV�

ZDYHIRUP�FRUUHVSRQGLQJ�WR�WKH�GHFRGH�GDWD�SDFNHW�LV�LQFRPSOHWH�DQG�WKH�GDWD�FDQQRW�EH�GLVSOD\HG�

FRUUHFWO\� 
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)LJXUH�������&$1�7H[W�,QWHUIDFH 

&$1�WH[W�LQWHUIDFH�GHVFULSWLRQ��DV�VKRZQ�LQ�)LJXUH������� 

��� � ³&K´��EXV�FKDQQHO� 

��� � ³7LPH´��7LPH�LQWHUYDOV�EHWZHHQ�WKH�ODVW�IUDPHV�WR�FXUUHQW�IUDPHV� 

��� � ³,'´��&$1�IUDPH�,'�YDOXH�GLVSOD\HG�LQ�KH[DGHFLPDO��PD[LPXP����ELWV� 
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��� � ³7\SH´��)UDPH�W\SH��³6))´�VWDQGDUG�GDWD�IUDPH��³65)´�VWDQGDUG�UHPRWH�IUDPH��³())´�H[WHQGHG�GDWD�

IUDPH��³(5)´�H[WHQGHG�UHPRWH�IUDPH� 

��� � ³'/&´��1XPEHU�RI�GDWD�E\WHV�VHQW�E\�WKLV�IUDPH��7KLV�YDOXH�FDQ�EH�LJQRUHG�IRU�UHPRWH�IUDPHV� 

��� � ³'DWD´��)UDPH�GDWD� 

��� � ³&5&´��)UDPH�&5&�FKHFN�FRGH� 

��� � ³(UURU´��5HVSRQVH�HUURU��ELW�VWXIILQJ�HUURU��IRUPDW�HUURU��&5&�HUURU� 

��� � ³7ULJJHU´��³<HV´�PHDQV�WKH�IUDPH�UHDFKHV�WULJJHU�FRQGLWLRQ� 

���� � ³6WDWLVWLFV´��FRXQWV�WKH�QXPEHU�RI�RFFXUUHQFHV�RI�IUDPH�W\SH��GDWD�OHQJWK��VWDWXV��HWF���DQG�WKH�SHUFHQWDJH� 

�����63,�%XV�7ULJJHU�DQG�'HFRGH 

)RU�FRUUHFWO\�GHFRGLQJ�63,�EXV�GDWD�DQG�PDNLQJ�WULJJHU�VWDEOH��WKH�EXV�FRQILJXUDWLRQ��WULJJHU�PRGH�VHW�DQG�WULJJHU�

OHYHO�QHHG�WR�EH�DGMXVWHG� 

z %XV�FRQILJXUDWLRQ 
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/HIW�VZLSH� � RU� � WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX��WKH�IROORZLQJ�QHHG�WR�EH�VHW� 

&ORFN�VRXUFH��GDWD�VRXUFH��FKLS�VHOHFW�VLJQDO��DQG�GDWD�ZRUG�OHQJWK��DV�VKRZQ�LQ�)LJXUH������� 

 

)LJXUH�������63,�%XV�&RQILJXUDWLRQ�0HQX 

z 7ULJJHU�PRGH 
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2SHQ�WKH�WULJJHU�FRQILJXUDWLRQ�PHQX�DQG�VHOHFW�WKH�DSSURSULDWH�WULJJHU�W\SH��ZKHQ�VHOHFWLQJ�WKH�63,�EXV�WULJJHU��

DV�VKRZQ�LQ�)LJXUH������� 

 

)LJXUH�������63,�7ULJJHU�0RGH�&RQILJXUDWLRQ�0HQX 

7KH�RSHUDWLRQ�PHWKRG�LV�WKH�VDPH�DV�&$1�IUDPH�,'�WR�EH�PDWFKHG�LQ�WKH�FRQILJXUDWLRQ��DQG�ZLOO�QRW�EH�UHSHDWHG�

KHUH� 

1RWH��$FFRUGLQJ�WR�WKH�GDWD�E\WH�OHQJWK�VHW�E\�EXV�GHFRGH��WKH�YDOXH�RI�WKH�UHOHYDQW�ELW�ZLWKLQ�WKH�E\WH�OHQJWK�LV�

VHW��7ULJJHU�ZKHQ�WKH�FRUUHVSRQGLQJ�ELW�RQ�GDWD�EXV�PDWFKHV�WKH�VHW�YDOXH� 
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z 63,�VHULDO�EXV 

7KH�PHDVXUHG�VLJQDO�FKDQQHO�&K��LV�FRQQHFWHG�WR�&/.��&K��FKDQQHO�LV�FRQQHFWHG�WR�'$7$��WKH�EXV�LGOH�VWDWH�LV�

KLJK��WKH�FORFN�ULVLQJ�HGJH�LV�VDPSOHG��WKH�GDWD�ZRUG�OHQJWK�LV���ELWV��WKH�&6�FKLS�VHOHFW�LV�RII��WKH�WULJJHU�PRGH�

PDWFKHV�WKH�³'DWD´�DW�������SOHDVH�IROORZ�WKH�VWHSV�EHORZ� 

��� 7DS�6��WR�RSHQ�WKH�GHFRGH�FKDQQHO��DQG�FOLFN�6��DJDLQ�WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX� 

��� 6HOHFW�WKH�EXV�W\SH�DV�³63,´��FOLFN�FORFN�DV�³&K�´�ULVLQJ�HGJH��WKH�GDWD�LV�³&K�´�KLJK�OHYHO��DQG�WKH�GDWD�

ZRUG�OHQJWK�LV�³�ELW´� 

��� 2SHQ�WKH�WULJJHU�VHWWLQJ�PHQX��FOLFN�GDWD�RQ�WKH�WRXFK�VFUHHQ��DQG�XVH�WKH�YLUWXDO�VRIW�NH\ERDUG�WR�VHW�WKH�

GDWD�WR�EH�PDWFKHG�DV�³����´� 

��� $GMXVW�WKH�WKUHVKROG�OHYHOV�RI�WZR�FKDQQHOV�DFFRUGLQJ�WR�VLJQDO�DPSOLWXGH��WKH�63,�WULJJHU�JUDSKLF�LQWHUIDFH�

LV�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�������63,�*UDSKLF�,QWHUIDFH 

63,�GHFRGH�GDWD�SDFNHW�GHVFULSWLRQ� 

��� 'HFRGH�GDWD�SDFNHW�GLVSOD\V�UHDO�WLPH�GDWD�DERXW�WKH�EXV�DFWLYLWLHV� 
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��� 'HFRGH�GDWD�GLVSOD\V�DV�KH[DGHFLPDO�V\VWHP� 

��� 'DWD�GLVSOD\V�LQ�ZKLWH� 

��� :KHQ�³"´�DSSHDUV��WKH�WLPH�EDVH�QHHGV�WR�EH�DGMXVWHG�WR�YLHZ�GHFRGH�UHVXOWV� 

 

)LJXUH�������63,�7H[W�,QWHUIDFH 
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63,�WH[W�LQWHUIDFH�GHVFULSWLRQ��DV�VKRZQ�LQ�)LJXUH������� 

��� � ³&K´��EXV�FKDQQHO� 

��� � ³7LPH´��7LPH�LQWHUYDOV�EHWZHHQ�WKH�ODVW�IUDPHV�WR�FXUUHQW�IUDPHV� 

��� � ³'DWD´��$FFRUGLQJ�WR�WKH�GDWD�ZRUG�OHQJWK�VHWWLQJ��WKH�GHFRGH�GDWD�LV�GLVSOD\HG��)RU�H[DPSOH��LI�WKH�GDWD�

ZRUG�OHQJWK�LV��ELW��RQO\�RQH�E\WH�GLVSOD\V�LQ�WKH�GDWD�FROXPQ��LI�WKH�GDWD�ZRUG�OHQJWK�LV���ELW����E\WHV�

GLVSOD\�LQ�WKH�GDWD�FROXPQ��LI�WKH�GDWD�ZRUG�OHQJWK�LV���ELW����E\WHV�GLVSOD\��DQG�LI�WKH�GDWD�ZRUG�OHQJWK�LV�

��ELW����E\WHV�GLVSOD\� 

��� � ³7ULJJHU´��³<HV´�PHDQV�WKH�IUDPH�UHDFKHV�WULJJHU�FRQGLWLRQ� 

1RWH��³2QH�IUDPH´�LV�PHDVXUHG�E\�WKH�VHW�³GDWD�ZRUG�OHQJWK´�DQG�FDQ�PHHW���GDWD�ELW�FRGH�VWUHDP� 
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�����,�&�%XV�7ULJJHU�DQG�'HFRGH 

)RU�FRUUHFWO\�GHFRGLQJ�,�&�EXV�GDWD�DQG�PDNLQJ�WULJJHU�VWDEOH��WKH�EXV�FRQILJXUDWLRQ��WULJJHU�PRGH�VHW�DQG�WULJJHU�

OHYHO�QHHG�WR�EH�DGMXVWHG� 

z %XV�FRQILJXUDWLRQ 

/HIW�VZLSH� � RU� � WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX��%XV�FRQILJXUDWLRQ�LQFOXGHV�WKH�VHULDO�FORFN�

�6&/��DQG�WKH�VHULDO�GDWD��6'$��FRUUHVSRQGLQJ�WR�WKH�FKDQQHO�VHWWLQJV��6HH�)LJXUH������� 



&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH��2SWLRQDO�   
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)LJXUH�������,�&�%XV�&RQILJXUDWLRQ�0HQX 

1RWHV��:KHQ�6&/�RU�6'$�FKDQQHO�LV�VHW��WKH�V\VWHP�ZLOO�DXWRPDWLFDOO\�VHW�RWKHU�FKDQQHOV� 

z 7ULJJHU�PRGH�  
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2SHQ�WKH�WULJJHU�FRQILJXUDWLRQ�PHQX�DQG�VHOHFW�WKH�DSSURSULDWH�WULJJHU�W\SH��:KHQ�WKH�,�&�EXV�WULJJHU�LV�

VHOHFWHG��FOLFN�WKH�WULJJHU�W\SH�DQG�UHODWLRQVKLS�RQ�WKH�VFUHHQ��DV�VKRZQ�LQ�)LJXUH������� 

 

)LJXUH�������,�&�7ULJJHU�0RGH�&RQILJXUDWLRQ�0HQX 

7ULJJHU�PRGH�PHQX�GHVFULSWLRQ� 

a) 6WDUW�FRQGLWLRQ�²�WULJJHU�ZKHQ�6&/�LV�KLJK�DQG�6'$�KDV�D�IDOOLQJ�HGJH��LQFOXGHV�UHVWDUW�� 

b) 6WRS�FRQGLWLRQ�²�WULJJHU�ZKHQ�6&/�LV�KLJK�DQG�6'$�KDV�D�ULVLQJ�HGJH� 

c) $FN�/RVV�²�7ULJJHU�ZKHQ�WKH�EXV�$FN�ELW�LV�KLJK� 
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d) 5HVWDUW�²�WULJJHUHG�ZKHQ�D�QHZ�VWDUW�FRQGLWLRQ�RFFXUV�EHIRUH�WKH�VWRS�FRQGLWLRQ� 

e) $GGUHVV�QR�DFN�²�WULJJHU�ZKHQ�WKH�DFN�ELW�LQ�WKH�VHW�DGGUHVV�ILHOG�LV�LQYDOLG��LJQRULQJ�:�5�ELW���VHOHFW�

³$GGUHVV´�LQ�WKH�WULJJHU�GDWD��DQG�XVH�WKH�SRS�XS�YLUWXDO�VRIW�NH\ERDUG�WR�PRGLI\�LW� 

f) )UDPH�7\SH�����6WDUW���$GGUHVV�����5HDG�:ULWH���$FNQRZOHGJH���'DWD��LI�DOO�ELWV�LQ�WKH�IUDPH�W\SH�PDWFK��

WULJJHU�RQ�UHDG�ZULWH�IUDPHV�LQ���ELW�DGGUHVVLQJ�PRGH�RQ�WKH���WK�FORFN�HGJH� 

 )UDPH�W\SH���RSHUDWLRQ�PHWKRG��6HOHFW�YDOXHV�DIWHU�WKH�DGGUHVV�GDWD��FOLFN�YDOXHV�DIWHU�WKH�DGGUHVV�GDWD�RQ�

WKH�WRXFK�VFUHHQ��DQG�PRGLI\�WKHP�RQ�WKH�SRS�XS�YLUWXDO�VRIW�NH\ERDUG� 

g) )UDPH�W\SH���²�6WDUW���$GGUHVV�����5HDG�:ULWH���$FNQRZOHGJH���'DWD�����$FNQRZOHGJH���'DWD����WULJJHU�

RQ�UHDG�ZULWH�IUDPHV�LQ���ELW�DGGUHVVLQJ�PRGH�RQ�WKH���WK�FORFN�HGJH�LI�DOO�ELWV�LQ�WKH�IUDPH�W\SH�PDWFK��

7KH�RSHUDWLRQ�PHWKRG�RI�FRQILJXULQJ�IUDPH�W\SH���LV�WKH�VDPH�DV�IUDPH�W\SH����DQG�ZLOO�QRW�EH�UHSHDWHG�

KHUH� 

h) ((3520�GDWD�UHDG���:KHQ�WKH�UHDG�RSHUDWLRQ�ZKLFK�FRQWDLQV�����[[[�FRQWURO�E\WH�RI�WKH�((3520�

DSSHDUV�RQ�WKH�EXV�DQG�WKH�$FN�ELW�LV�FRUUHFW��WKHQ�WKH�UHDG�GDWD�FDQ�EH�FDSWXUHG��,I�WKH�FDSWXUHG�GDWD�DQG�
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WKH�VHW�GDWD�PDWFK�WKH�VHW�UHODWLRQVKLS�FRQGLWLRQ��WULJJHU�RQ�WKH�FORFN�HGJH�RI�$FN�ELW�DIWHU�WKH�GDWD�E\WH��

$IWHU�VHOHFWLQJ�³((3520�'DWD�5HDG´��FOLFN�WKH�UHODWLRQVKLS�E\�³ ´�³�!´�³�´�³��´��DQG�WKH�VHWWLQJ�PHWKRG�

LV�WKH�VDPH�DV�WKH�DGGUHVV�ILHOG� 

i) ���ELW�ZULWH�IUDPH���7ULJJHU�RQ����ELW�ZULWH�IUDPH�RQ�WKH���WK�FORFN�HGJH�LI�DOO�ELWV�LQ�WKH�SDWWHUQ�PDWFK� 

 7ULJJHU�PRGH�LV�VWDUW�FRQGLWLRQ��6&/�FRQQHFW�WR�&K���6'$�FRQQHFW�WR�&K���IROORZ�WKHVH�VWHSV�DV�EHORZ� 

��� 7DS�6��WR�RSHQ�WKH�GHFRGH�FKDQQHO��DQG�FOLFN�6��DJDLQ�WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX� 

��� 6HOHFW�WKH�EXV�W\SH�DV�³,�&´��RSHQ�WKH�EXV�VHWWLQJ�PHQX��DQG�VHOHFW�WKH�FORFN�6&/�DV�&K��FKDQQHO� 

��� 2SHQ�WKH�WULJJHU�PRGH�FRQILJXUDWLRQ�PHQX�DQG�FOLFN�³6WDUW�&RQGLWLRQ´�RQ�WKH�WRXFK�VFUHHQ� 

��� 6HW�WKH�WKUHVKROG�OHYHO�RI�WZR�FKDQQHOV�DFFRUGLQJ�WR�VLJQDO�DPSOLWXGH��,�&�WULJJHU�JUDSKLF�LQWHUIDFH�LV�

VKRZQ�LQ�)LJXUH������� 
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)LJXUH�������,�&�*UDSKLF�,QWHUIDFH 

,�&�GHFRGH�GDWD�SDFNHW�GHVFULSWLRQ� 

��� 'HFRGH�GDWD�SDFNHW�GLVSOD\V�UHDO�WLPH�GDWD�DERXW�WKH�EXV�DFWLYLWLHV� 
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��� 'HFRGH�GDWD�GLVSOD\V�DV�KH[DGHFLPDO�V\VWHP� 

��� $GGUHVV�FRQWHQW�GLVSOD\��5HDG�DGGUHVV�GLVSOD\V�LQ�JUHHQ��ZULWH�DGGUHVV�GLVSOD\V�LQ�\HOORZ��DQG�GDWD�GLVSOD\V�

LQ�ZKLWH��³:´�GHQRWHV�ZULWH�RSHUDWLRQ��³5´�GHQRWHV�UHDG�RSHUDWLRQ��³'´�GHQRWHV�GHFRGH�GDWD��DQG�³a$´�

GHQRWHV�QR�$FN�ELW� 

��� :KHQ�³"´�DSSHDUV��WKH�WLPH�EDVH�QHHGV�WR�EH�DGMXVWHG�WR�YLHZ�GHFRGH�UHVXOWV� 
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)LJXUH�������,�&�7H[W�,QWHUIDFH 

,�&�WH[W�LQWHUIDFH�GHVFULSWLRQ��DV�VKRZQ�LQ�)LJXUH��������  

��� � ³&K´��EXV�FKDQQHO� 

��� � ³7LPH´��LQWHUYDOV�EHWZHHQ�WKH�ODVW�UHDG�ZULWH�RSHUDWLRQV�WR�FXUUHQW�UHDG�ZULWH�RSHUDWLRQV 

��� � ³$GGUHVV´��LQ�DGGUHVV�EDU��³5´�PHDQV�WKH�UHDG�RSHUDWLRQ��DQG�³:´�PHDQV�ZULWH�RSHUDWLRQ 

��� � ³'DWD´��GDWD�VHQW�E\�RQH�UHDG�DQG�ZULWH�RSHUDWLRQ�LV�LQ�WKH�GDWD�EDU� 

��� � ³$FN´��LQ�$FN�EDU��³;´�PHDQV�$FN�ELW�ORVW� 

��� � ³7ULJJHU´��³<HV´�PHDQV�UHDFK�WULJJHU�FRQGLWLRQ� 

��� � ³5HVWDUW´��³<HV´�PHDQV�UHDFK�UHVWDUW�FRQGLWLRQ� 
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�����$5,1&����%XV�7ULJJHU�DQG�'HFRGH 

)RU�FRUUHFWO\�GHFRGLQJ�$5,1&����EXV�GDWD�DQG�PDNLQJ�WULJJHU�VWDEOH��WKH�EXV�FRQILJXUDWLRQ��WULJJHU�PRGH�VHW�DQG�

WULJJHU�OHYHO�QHHG�WR�EH�DGMXVWHG� 

z %XV�FRQILJXUDWLRQ 

/HIW�VZLSH� � RU� � WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX��WKH�IROORZLQJ�QHHGV�WR�EH�VHW� 

'DWD�6RXUFH�²�6HOHFW�FKDQQHO�IRU�$5,1&�����VLJQDO� 

:RUG�IRUPDW�²�6HOHFW�$5,1&�����GHFRGH�PRGH� 

%XV�'LVSOD\�²�6HW�WKH�IRUPDW�IRU�$5,1&�����GHFRGH�GDWD� 

%DXG�5DWH�²�6HW�WKH�VSHHG�RI�$5,1&�����VLJQDO� 

$V�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�������$5,1&����%XV�&RQILJXUDWLRQ�0HQX 

z 7ULJJHU�PRGH 

2SHQ�WKH�WULJJHU�FRQILJXUDWLRQ�PHQX�DQG�VHOHFW�WKH�DSSURSULDWH�WULJJHU�W\SH��ZKHQ�WKH�$5,1&����EXV�WULJJHU�LV�

VHOHFWHG��FOLFN�WKH�WULJJHU�W\SH�DQG�UHODWLRQVKLS�RQ�WKH�VFUHHQ��DV�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�������$5,1&����7ULJJHU�0RGH�&RQILJXUDWLRQ�0HQX 

,I�/$%(/��6',��VRXUFH�LGHQWLILHU���'$7$�RU�660��V\PERO�VWDWXV�PDUN��WULJJHU�DUH�XVHG��DIWHU�VHOHFWLQJ�WULJJHU�

PRGH��XVH�WKH�SRS�XS�YLUWXDO�NH\ERDUG�WR�PRGLI\�LW��HQWHU�WKH�YDOXH��DQG�FOLFN�³(QWHU´�RQ�WKH�YLUWXDO�VRIW�

NH\ERDUG�WR�FRPSOHWH�WKH�VHWWLQJ� 

7ULJJHU�FRQILJXUDWLRQ�PHQX�GHVFULSWLRQ� 

a) :RUG�VWDUW��7ULJJHU�DW�WKH�ZRUG�VWDUW� 

b) :RUG�VWRS��7ULJJHU�DW�WKH�ZRUG�VWRS� 
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c) /$%(/��/DEHO��WULJJHUHG�ZKHQ�WKH�VSHFLILHG�WDJ�YDOXH�RFFXUV� 

d) 6',��6RXUFH�LGHQWLILHU��WULJJHUHG�RQ�WKH�VSHFLILHG�VRXUFH�WHUPLQDO� 

e) '$7$��7ULJJHU�RQ�WKH�VSHFLILHG�GDWD� 

f) 660��6\PERO�VWDWXV�PDUN��WULJJHUHG�RQ�WKH�VSHFLILHG�V\PERO�VWDWXV�PDWUL[� 

g) /$%(/�6',��7ULJJHU�RQ�WKH�VSHFLILHG�ODEHO�DQG�WKH�VSHFLILHG�VRXUFH�WHUPLQDO� 

h) /$%(/�'$7$��7ULJJHU�RQ�WKH�VSHFLILHG�ODEHO�DQG�WKH�VSHFLILHG�GDWD� 

i) /$%(/�660��7ULJJHU�RQ�WKH�VSHFLILHG�ODEHO�DQG�WKH�VSHFLILHG�V\PERO�VWDWXV�PDWUL[� 

j) :RUG�(UURU���7ULJJHUHG�ZKHQ�D�ZRUG�HUURU�RFFXUV� 

k) :RUG�JDS�HUURU��7ULJJHUHG�ZKHQ�D�JDS�HUURU�RFFXUV� 

l) 9HULILFDWLRQ�HUURU��7ULJJHUHG�ZKHQ�D�YHULILFDWLRQ�HUURU�RFFXUV� 

m) $OO�HUURUV��7ULJJHUHG�ZKHQ�DQ\�RI�WKH�DERYH�HUURUV�RFFXU� 

n) $OO���ELWV��7ULJJHUHG�ZKHQ�DQ\�ELW�ZLWK�WKH�YDOXH�RI�]HUR�RFFXUV� 
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o) $OO���ELW����7ULJJHUHG�ZKHQ�DQ\�ELW�ZLWK�WKH�YDOXH�RI���DSSHDUV� 

z $5,1&�����VHULDO�GHFRGH 

7KH�PHDVXUHG�VLJQDO�VRXUFH�LV�&+���WKH�GHFRGH�IRUPDW�LV�/$%(/�'$7$��WKH�GLVSOD\�LV�LQ�KH[DGHFLPDO��WKH�

EDXG�UDWH�LV�����NE�V��DQG�WKH�WULJJHU�PRGH�LV�/$%(/��RSHUDWH�DV�IROORZV� 

��� 7DS�6��WR�RSHQ�WKH�GHFRGH�FKDQQHO��DQG�FOLFN�6��DJDLQ�WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX� 

 6HOHFW�EXV�W\SH�³���´��VRXUFH�DV�³&+�´��GHFRGH�IRUPDW�DV�³/$%(/�'$7$´��GLVSOD\�LQ�³KH[DGHFLPDO´��

EDXG�UDWH�DV�����NE�V� 

��� 2SHQ�WKH�WULJJHU�VHWWLQJ�PHQX��VHOHFW�WKH�WULJJHU�W\SH�DV�EXV�WULJJHU��6��$5,1&�����WKH�WULJJHU�PRGH�LV�

/$%(/��DQG�HQWHU�/$%(/�DV�³���´�RQ�YLUWXDO�NH\ERDUG� 

 $GMXVW�+LJK�WULJJHU�WKUHVKROG�OHYHO�DQG�/RZ�WULJJHU�WKUHVKROG�OHYHO�DFFRUGLQJ�WR�VLJQDO�DPSOLWXGH��DQG�

$5,1&����WULJJHU�JUDSKLF�LQWHUIDFH�LV�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�������$5,1&����*UDSKLF�,QWHUIDFH 

$5,1&����GHFRGH�GDWD�SDFNHW�GHVFULSWLRQ� 

��� 'DWD�SDFNHW��D�WRWDO�RI���ELWV��WKH�GDWD�IRUPDW�LV��a���ODEHO�ELW��KLJK�ELW�ILUVW����a���6'�����a����GDWD�ELW��

ORZ�ELW�ILUVW�����a����V\PERO�VWDWXV�ELW�������SDULW\�ELW� 
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��� /DEHO���ELWV����'LVSOD\HG�LQ�RFWDO��\HOORZ 

��� 6',���ELWV����'LVSOD\HG�LQ�ELQDU\��EOXH 

��� 'DWD����ELWV����'LVSOD\HG�LQ�VHOHFWHG�QXPHUDWLRQ�V\VWHP��ZKLWH��RU�UHG�LI�WKHUH�LV�SDULW\�HUURU 

��� 660���ELWV����'LVSOD\HG�LQ�ELQDU\��JUHHQ 

 

)LJXUH�������$5,1&����7H[W�,QWHUIDFH 
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$5,1&����WH[W�LQWHUIDFH�GHVFULSWLRQ��DV�VKRZQ�LQ�)LJXUH������� 

���  ³&K´��EXV�FKDQQHO� 

��� � ³7LPH´��LQWHUYDOV�EHWZHHQ�WKH�ODVW�UHDG�ZULWH�RSHUDWLRQV�WR�FXUUHQW�UHDG�ZULWH�RSHUDWLRQV 

���  ³/$%/(´��ODEHO��LQIRUPDWLRQ�LGHQWLILHU��GLVSOD\HG�LQ�RFWDO� 

���  ³6',´��VRXUFH�WDUJHW�LGHQWLILHU��GLVSOD\HG�LQ�ELQDU\��GLVSOD\V�;;�LI�QRW�LGHQWLILHG�VHSDUDWHO\�� 

���  ³'DWD´��FRQWHQW�RI�WKH�WUDQVPLWWHG�LQIRUPDWLRQ��GLVSOD\HG�LQ�WKH�VHOHFWHG�QXPHUDWLRQ�V\VWHP� 

���  ³660´��V\PERO�VWDWXV�PDWUL[��GLVSOD\HG�LQ�ELQDU\��GLVSOays XX if not identified separately). 

���  ³(UURU´��GLVSOD\V�WKH�IUDPH�HUURU�W\SH��SDULW\�HUURU�3DU��IUDPH�HUURU�)UP�� 

���  ³7ULJJHU´��³<HV´�PHDQV�UHDFK�WULJJHU�FRQGLWLRQ� 
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���������%�%XV�7ULJJHU�DQG�'HFRGH 

)RU�FRUUHFWO\�GHFRGLQJ�����%�EXV�GDWD�DQG�PDNLQJ�WULJJHU�VWDEOH��WKH�EXV�FRQILJXUDWLRQ��WULJJHU�PRGH�VHW�DQG�

WULJJHU�OHYHO�QHHG�WR�EH�DGMXVWHG� 

z %XV�FRQILJXUDWLRQ 

/HIW�VZLSH� � RU� � WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX��WKH�GDWD�VRXUFH�DQG�GLVSOD\�KH[DGHFLPDO�QHHG�

WR�EH�VHW��DV�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�����������%�%XV�&RQILJXUDWLRQ�0HQX 

z 7ULJJHU�PRGH 

2SHQ�WKH�WULJJHU�FRQILJXUDWLRQ�PHQX�DQG�VHOHFW�WKH�DSSURSULDWH�WULJJHU�W\SH��:KHQ�WKH�WULJJHU�W\SH�LV�����%�EXV�

WULJJHU��FOLFN�WKH�WULJJHU�W\SH�RQ�WKH�VFUHHQ��DV�VKRZQ�LQ�)LJXUH������� 
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)LJXUH�����������%�7ULJJHU�0RGH�&RQILJXUDWLRQ�0HQX 

7ULJJHU�FRQILJXUDWLRQ�PHQX�GHVFULSWLRQ� 

a) &RPPDQG�VWDWXV�ZRUG�V\QF�KHDGHU��7ULJJHUHG�DW�WKH�EHJLQQLQJ�RI�WKH�FRPPDQG�VWDWXV�ZRUG��DW�WKH�HQG�RI�

YDOLG�&�6�V\QF�SXOVH�� 

b) 'DWD�ZRUG�V\QF�KHDGHU��7ULJJHUHG�DW�WKH�EHJLQQLQJ�RI�GDWD�ZRUG��DW�WKH�HQG�RI�YDOLG�GDWD�V\QF�SXOVH�� 

c) &RPPDQG�VWDWXV�ZRUG��7ULJJHUHG�ZKHQ�WKH�VSHFLILHG�FRPPDQG�VWDWXV�ZRUG�LV�GHWHFWHG� 

d) 5HPRWH�WHUPLQDO�DGGUHVV��7ULJJHUHG�ZKHQ�57$�RI�FRPPDQG�VWDWXV�ZRUG�PDWFKHV�WKH�VSHFLILHG�YDOXH� 



&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH��2SWLRQDO�   

   275 

e) ,I�\RX�VHOHFW�WKLV�RSWLRQ��57$�VRIWNH\�ZLOO�EH�DYDLODEOH��DOORZLQJ�\RX�WR�VHOHFW�WKH�KH[DGHFLPDO�UHPRWH�

WHUPLQDO�DGGUHVV�YDOXH�WR�EH�WULJJHUHG�RQ�LW��,I�\RX�VHOHFW��[;;��LUUHOHYDQW���RVFLOORVFRSH�ZLOO�WULJJHU�RQ�DQ\�

57$� 

f) 0DQFKHVWHU�FRGLQJ�HUURU��7ULJJHUHG�ZKHQ�D�0DQFKHVWHU�FRGLQJ�HUURU�LV�GHWHFWHG� 

g) 'DWD�ZRUG��7ULJJHUHG�ZKHQ�WKH�VSHFLILHG�GDWD�ZRUG�LV�GHWHFWHG� 

h) 2GG�SDULW\�HUURU��7ULJJHUHG�ZKHQ�WKH�RGG�SDULW\�ELW�LV�LQFRUUHFW�IRU�GDWD�LQ�WKH�ZRUG� 

i) $OO�HUURUV��7ULJJHUHG�ZKHQ�DQ�HUURU�LV�GHWHFWHG� 

z ����%�VHULDO�GHFRGH 

7KH�PHDVXUHG�VLJQDO�VRXUFH�LV�&+���WKH�EXV�GLVSOD\�LV�KH[DGHFLPDO��WKH�EDXG�UDWH�LV�����NE�V��DQG�WKH�WULJJHU�

PRGH�LV�WKH�FRPPDQG�VWDWXV�ZRUG�V\QF�KHDGHU��DQG�RSHUDWH�DV�IROORZV� 

��� 7DS�6��WR�RSHQ�WKH�GHFRGH�FKDQQHO��DQG�FOLFN�6��DJDLQ�WR�RSHQ�WKH�EXV�FRQILJXUDWLRQ�PHQX� 

��� 6HOHFW�WKH�EXV�W\SH�DV�³����%´��VRXUFH�DV�³&+�¶��DQG�GLVSOD\�LQ�³KH[DGHFLPDO´� 
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��� 2SHQ�WKH�WULJJHU�VHWWLQJ�PHQX��VHOHFW�WKH�WULJJHU�W\SH�DV�EXV�WULJJHU������%��DQG�WULJJHU�PRGH�DV�

³FRPPDQG�VWDWXV�ZRUG�V\QF�KHDGHU´� 

&KDQQHO�WKUHVKROG�OHYHO�LV�DGMXVWHG�DFFRUGLQJ�WR�VLJQDO�DPSOLWXGH������%�WULJJHU�JUDSKLF�LQWHUIDFH�LV�VKRZQ�LQ�

)LJXUH������� 

 

)LJXUH�����������%�*UDSKLF�,QWHUIDFH 



&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH��2SWLRQDO�   
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����%�GHFRGH�GDWD�SDFNHW�GHVFULSWLRQ� 

��� 5HPRWH�WHUPLQDO�DGGUHVV����ELW�GDWD���EOXH 

��� 7KH�YDOXH�RI�UHPDLQLQJ����ELWV�RI�WKH�FRPPDQG�VWDWXV�ZRUG��\HOORZ 

��� 'HFRGHG�GDWD��ZKLWH 

��� ,I�WKH�FRPPDQG�VWDWXV�RU�GDWD�ZRUG�KDV�D�SDULW\�HUURU��LWV�GHFRGHG�WH[W�LV�GLVSOD\HG�LQ�UHG�LQVWHDG�RI�JUHHQ�

RU�ZKLWH� 

��� 7KH�V\QF�HUURU�LV�GLVSOD\HG�WRJHWKHU�ZLWK�WKH�ZRUG�³6<1&´� 
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)LJXUH�����������%�7H[W�,QWHUIDFH 

����%�WH[W�LQWHUIDFH�GHVFULSWLRQ��DV�VKRZQ�LQ�)LJXUH������� 

���  ³&K´��EXV�FKDQQHO� 

��� � ³7LPH´��LQWHUYDOV�EHWZHHQ�WKH�ODVW�UHDG�ZULWH�RSHUDWLRQV�WR�FXUUHQW�UHDG�ZULWH�RSHUDWLRQV� 



&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH��2SWLRQDO�   
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���  ³7\SH´��IUDPH�W\SH��GDWD�IUDPH�'$7$��FRPPDQG�VWDWXV�Irame C/S, others N/A). 

���  ³5$GU´��UHPRWH�WHUPLQDO�DGGUHVV��GLVSOD\HG�LQ�WKH�VHOHFWHG�QXPHUDWLRQ�V\VWHP��1�$�IRU�QR�FRQWHQW�

display). 

���  ³'DWD´��FRQWHQW�RI�WKH�WUDQVPLWWHG�LQIRUPDWLRQ��GLVSOD\HG�LQ�WKH�VHOHFWHG�QXPHUDWLRQ�V\VWHP� 

���  ³7ULJJHU´��³<HV´�PHDQV�UHDFK�WULJJHU�FRQGLWLRQ� 

���  ³(UURU´��GLVSOD\V�WKH�IUDPH�HUURU�W\SH��SDULW\�HUURU�3DU��0DQFKHVWHU�FRGLQJ�HUURU�0-ch). 
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&KDSWHU����+RPHSDJH�)XQFWLRQV 

7KLV�FKDSWHU�FRQWDLQV�WKH�IXQFWLRQV�RI�WKH�RVFLOORVFRSH�KRPHSDJH�DQG�GHVFULEHV�WKH�IXQFWLRQV�RI�DOO�LFRQV�RQ�WKH�

KRPHSDJH�DQG�VHWWLQJV��<RX�DUH�UHFRPPHQGHG�WR�UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�KRPHSDJH�IXQFWLRQV�

RI�WKH�6PDUW�VHULHV�RVFLOORVFRSH� 

z 2VFLOORVFRSH z *DOOHU\ 

z $SS�6WRUH z &DOHQGDU 

z 6HWWLQJV z (OHFWURQLF�7RROV 

z )LOH�PDQDJHU z &ORFN 

z &DOFXODWRU z 3RZHU�2II 

z %URZVHU  
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7KH�IROORZLQJ�ILJXUH�VKRZV�WKH�FRQWHQWV�RI�WKH�RVFLOORVFRSH�KRPH�SDJH��6OLGH�OHIW�RU�ULJKW�WR�GLVSOD\�WKH�UHPDLQLQJ�

DSSOLFDWLRQV��6HH�)LJXUH������ 

 

)LJXUH������+RPHSDJH�,QWHUIDFH 
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�����2VFLOORVFRSH��VHH�&KDSWHUV��a��� 

�����$SS�6WRUH 

7DS�WKH�DSS�VWRUH�LFRQ�RQ�WKH�KRPHSDJH�WR�JR�WR�WKH�DSS�VWRUH�LQWHUIDFH��DV�VKRZQ�LQ�)LJXUH�������$SS�VWRUH�FRQWHQW�

LQFOXGHV�1HWZRUN��/RFDO��8�GLVN��DQG�$ERXW� 

 

)LJXUH������$SS�6WRUH 



&KDSWHU����+RPHSDJH�)XQFWLRQV   
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1HWZRUN 

7DS�³1HWZRUN´�WR�RSHQ�WKH�DSSOLFDWLRQ�OLVW� 

7DS�DSS�LFRQ�WR�YLHZ�GHWDLOV�VXFK�DV�YHUVLRQ�QXPEHU�RI�WKH�FXUUHQW�DSS�DQG�DSS�GHVFULSWLRQ��DQG�WDS�WKH�JUHHQ�RSHQ�

RSWLRQ�EHORZ�WR�RSHQ�RU�LQVWDOO�WKH�FXUUHQW�DSS� 

7DS�WKH�JUHHQ�RSWLRQ�RQ�WKH�ULJKW�RI�WKH�DSS�OLVW�WR�RSHQ�DQG�LQVWDOO�WKH�DSS� 

/RFDO 

$SSV�WKDW�KDYH�EHHQ�GRZQORDGHG�DQG�LQVWDOOHG�DUH�GLVSOD\HG�ORFDOO\��:KHQ�WKHUH�LV�QR�GRZQORDGHG�DSSOLFDWLRQ�

LQVWDOODWLRQ�SDFNDJH�ILOH�ORFDOO\��WKH�LQWHUIDFH�ZLOO�GLVSOD\�³7KHUH�DUH�QR�DYDLODEOH�DSN�ILOHV�LQ�WKH�ORFDO�GLUHFWRU\´� 

8�GLVN 

7KH�8�GLVN�LQWHUIDFH�ZLOO�GLVSOD\�DSSOLFDWLRQV�WKDW�FDQ�EH�RSHQHG�LQ�WKH�86%�GLVN� 

,I�WKH�86%�GLVN�LV�QRW�SOXJJHG��WKH�LQWHUIDFH�GLVSOD\V�³8�GLVN�QRW�LQVHUWHG´� 
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$IWHU�86%�GLVN�KDV�EHHQ�SOXJJHG��LI�WKHUH�DUH�QR�DSN�ILOHV�LQ�WKH�86%�GHYLFH�IRU�LQVWDOODWLRQ��WKH�LQWHUIDFH�GLVSOD\V�

³7KHUH�LV�QR�DYDLODEOH�DSN�ILOH�LQ�WKH�8�GLVN�GLUHFWRU\´� 

$ERXW 

,Q�³$ERXW´�LQWHUIDFH��WKH�HTXLSPHQW�PRGHO��EDQGZLGWK��VHULDO�QXPEHU��YHUVLRQ�LQIRUPDWLRQ��VKLSPHQW�GDWH�DQG�

LQIRUPDWLRQ�DERXW�LQVWDOOHG�RSWLRQV�FDQ�EH�YLHZHG��2SHQ�WKH�YLUWXDO�NH\ERDUG�DQG�HQWHU�WKH�OLFHQVH�WR�LQVWDOO�WKH�

FRUUHVSRQGLQJ�RSWLRQV� 
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)LJXUH������$ERXW�,QWHUIDFH 

7KH�RSWLRQV�WKDW�FDQ�EH�LQVWDOOHG�LQFOXGH��8$57��/,1��63,��&$1��,�&������%������DQG�RWKHU�VHULDO�GHFRGH��UHIHU�WR�

&KDSWHU����6HULDO�%XV�7ULJJHU�DQG�'HFRGH�� 
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�����6HWWLQJV 

7DS�VHWWLQJV�RQ�+RPHSDJH�WR�HQWHU�WKH�6\VWHP�6HWWLQJV�LQWHUIDFH��6HWWLQJV�RQ�WKH�VHWWLQJV�LQWHUIDFH�LQFOXGH�1HWZRUN�

	�LQWHUQHW��GLVSOD\��VRXQG��VWRUDJH��V\VWHP�DQG�$ERXW�2VFLOORVFRSH��DV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������6\VWHP�6HWWLQJ�,QWHUIDFH 

:/$1�FRQQHFWLRQ�  



&KDSWHU����+RPHSDJH�)XQFWLRQV   
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7DS�:,),�LFRQ�WR�HQWHU�WKH�:/$1�VHWWLQJV�LQWHUIDFH��DV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������:/$1�&RQQHFWLRQ�6HWWLQJ 

7DS�RQ�RII�EDU�WR�WXUQ�WKH�:/$1�IXQFWLRQ�RQ��2VFLOORVFRSH�FDQ�DXWRPDWLFDOO\�VFDQ�WKH�VXUURXQGLQJ�ZLUHOHVV�

QHWZRUNV�DQG�GLVSOD\�WKHLU�QDPHV�E\�OLVW� 
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7DS�WKH�ZLUHOHVV�QHWZRUN�WR�EH�FRQQHFWHG�DQG�WKH�SDVVZRUG�LQSXW�ER[�ZLOO�SRS�XS��$IWHU�HQWHULQJ�SDVVZRUG�XVLQJ�

WKH�YLUWXDO�NH\ERDUG��WDS�(QWHU�WR�FRQQHFW�RVFLOORVFRSH�WR�WKH�ZLUHOHVV�QHWZRUN� 

&OLFN�WKH�FXUUHQW�QHWZRUN�FDQ�DGYDQFHG�VHWWLQJV�IRU�:,),� 

3RUWDEOH�:/$1�KRWVSRW 

7DS�+RWVSRW�WR�HQWHU�WKH�SRUWDEOH�KRWVSRW�VHWWLQJV�LQWHUIDFH� 

7DS�WKH�RII�LFRQ�WR�RSHQ�WKH�KRWVSRW��&OLFN�³KRWVRSW�QDPH´�WR�HQWHU�WKH�QHWZRUN�QDPH�DQG�SDVVZRUG�XVLQJ�WKH�

YLUWXDO�NH\ERDUG��DV�VKRZQ�LQ�)LJXUH�������2WKHU�HTXLSPHQW�FDQ�VKDUH�RVFLOORVFRSH�ILOHV�E\�OLQNLQJ�RVFLOORVFRSH�

KRWVSRWV��SRUWDEOH�KRWVSRW�GHIDXOW�,3�LV������������������� 



&KDSWHU����+RPHSDJH�)XQFWLRQV   
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)LJXUH������3RUWDEOH�:/$1�+RWVSRW�6HWWLQJ 

'LVSOD\ 

7DS�GLVSOD\�LFRQV�WR�VHW�WKH�RVFLOORVFRSH�%ULJKWQHVV�OHYHO��'DUN�WKHPH��:DOOSDSHU��)RQW�VL]H�DQG�'LVSOD\�VL]H� 
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%ULJKWQHVV�OHYHO��7KH�SURJUHVV�EDU�FDQ�EH�GUDJJHG�WR�VHW�WKH�EULJKWQHVV�RI�WKH�VFUHHQ�GLVSOD\� 

'DUN�WKHPH��6HW�'DUN�WKHPH�XVHV�D�EODFN�EDFNJURXQG�WR�KHOS�NHHS�EDWWHU\�DOLYH�ORQJHU�RQ�VRPH�VFUHHQV� 

:DOOSDSHU��6HW�WKH�VFUHHQ�ZDOOSDSHU� 

)RQW�VL]H��&KDQJH�WKH�V\VWHP�GLVSOD\�IRQW�VL]H� 

'LVSOD\�VL]H��0DNH�WKH�LWHPV�RQ�\RXU�VFUHHQ�VPDOOHU�RU�ODUJHU��6RPH�DSSV�RQ�\RXU�VFUHHQ�PD\�FKDQJH�SRVLWLRQ� 

 

6RXQG�  

7DS�WKH�³VRXQG´�LFRQ�DQG�GUDJ�WKH�SURJUHVV�EDU�LQ�WKH�VRXQG�VHFWLRQ�WR�FKDQJH�WKH�PHGLD�YROXPH��DODUP�YROXPH�DQG�

QRWLILFDWLRQ�YROXPH��$IWHU�FOLFNLQJ�WKH�GHIDXOW�QRWLILFDWLRQ�ULQJ�WRQH��GUDJ�XS�DQG�GRZQ�WR�VHOHFW�WKH�ULQJ�WRQH��WKHQ�

FOLFN�2.� 

 

 



&KDSWHU����+RPHSDJH�)XQFWLRQV   
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6WRUDJH 

7DS�VWRUDJH�WR�HQWHU�WKH�VWRUDJH�VSDFH�YLHZ�LQWHUIDFH��WKHQ�YLHZ�WKH�WRWDO�VWRUDJH�FDSDFLW\��VL]H�RI�DYDLODEOH�VSDFH��DV�

ZHOO�DV�PHPRU\�VL]H�RI�DSSOLFDWLRQV��DSSOLFDWLRQ�GDWD�DQG�PHGLD�FRQWHQW���SLFWXUHV��YLGHRV��DXGLR��PXVLF��ULQJWRQHV��

SRGFDVWV��HWF����GRZQORDG�FRQWHQW��FDFKH�GDWD��DQG�RWKHUV� 

,I�86%�GHYLFH�LV�SOXJJHG��LW�ZLOO�GLVSOD\�WKH�WRWDO�VWRUDJH�FDSDFLW\�DQG�DYDLODEOH�PHPRU\�VL]H��DQG�FDQ�DOVR�XQLQVWDOO�

DQG�IRUPDW�6'�FDUG� 

 

/DQJXDJH�DQG�LQSXW�PHWKRG 

7DS�6\VWHP�ĺODQJXDJH�	�LQSXW�LFRQV�WR�VHW�\RXU�V\VWHP�ODQJXDJH�DQG�LQSXW�PHWKRG� 

/DQJXDJH��DGG�D�ODQJXDJH�DQG�GUDJ�LW�WR�WKH�ILUVW�SRVLWLRQ�RI�ODQJXDJH�OLVW�WR�PDNH�LW�DV�V\VWHP�ODQJXDJH� 

6SHOO�&KHFNHU��:KHQ�WKLV�IXQFWLRQ�LV�WXUQHG�RQ��LW�ZLOO�DXWRPDWLFDOO\�FKHFN�IRU�FRUUHFWQHVV�DV�\RX�W\SH� 
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2Q�VFUHHQ�NH\ERDUG�LQFOXGHV�$QGURLG�NH\ERDUG�DQG�*ERDUG��WDS��PDQDJH�RQ�VFUHHQ�NH\ERDUGV�WR�WXUQ�RII�RQH�RI�

WKHP� 

$GYDQFHG�VHWWLQJ�LQFOXGH�6SHOO�FKHFNHU��$XWRILOO�VHUYLFH��3HUVRQDO�GLFWLRQDU\��3RLQWHU�VSHHG� 

 

'DWH�DQG�WLPH 

7DS�6\VWHP�ĺ'DWH�	�WLPH�LFRQV�WR�VHW�\RXU�V\VWHP�GDWH�DQG�WLPH 

8VH�QHWZRUN�SURYLGHG�WLPH��:KHQ�WXUQHG�RQ��WKH�WLPH�SURYLGHG�E\�WKH�QHWZRUN�ZLOO�EH�XVHG�DV�WKH�V\VWHP�WLPH��

'DWH�DQG�WLPH�FDQQRW�EH�VHW�PDQXDOO\�DIWHU�WXUQLQJ�WKLV�RQ� 

6HW�GDWH��6HW�WKH�V\VWHP�GDWH�PDQXDOO\� 

6HW�WLPH��6HW�WKH�V\VWHP�WLPH�PDQXDOO\� 

6HOHFW�WLPH�]RQH��6HW�WKH�WLPH�]RQH�PDQXDOO\� 

8VH����KRXU�V\VWHP��,I�RQ��WKH�V\VWHP�WLPH�ZLOO�EH����KRXUV��DQG�RII�IRU����KRXUV� 



&KDSWHU����+RPHSDJH�)XQFWLRQV   
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$ERXW�2VFLOORVFRSH 

,Q�WKH�³$ERXW´�LQWHUIDFH��YLHZ�OHJDO�LQIRUPDWLRQ��$QGURLG�YHUVLRQ��,3�DGGUHVV��EXLOG�QXPEHU�DQG�RWKHU�LQIRUPDWLRQ� 

$FFHSW�RQOLQH�XSGDWHV��WXUQ�RII�RQ�6\VWHP�XSGDWH��DSS�XSGDWH��ERRW�LQWHUIDFH�XSGDWH��XVHUJXLGH�XSGDWH���� 

�����)LOH�0DQDJHU 

)LOH�PDQDJHU�DSS�FDQ�HQDEOH�TXLFN�DFFHVV�WR�DQG�PDQDJHPHQW�RI�YDULRXV�ILOHV�VWRUHG�RQ�WKH�HTXLSPHQW� 

7DS�WKH�)LOHV�DSS�LFRQ�RQ�WKH�KRPHSDJH�VFUHHQ�WR�HQWHU�WKH�ILOH�PDQDJHU�LQWHUIDFH� 

5HFHQW��VKRZV�ILOHV�WKDW�KDYH�EHHQ�RSHQHG�UHFHQWO\ 

&ODVVLILFDWLRQ��YLHZV�ILOHV�E\�W\SHV��LQFOXGLQJ�LPDJHV��YLGHRV��$XGLR��'RFXPHQWV��'RZQORDGV��672�HWF� 



   

294 

/RFDO��YLHZV�WKH�FRQWHQW�VWRUHG�LQ�WKH�RVFLOORVFRSH�E\�WKH�WUDGLWLRQDO�IROGHU�OLVW�PRGH��:KHQ�86%�GHYLFH�LV�SOXJJHG��

WKH�FRQWHQW�LQ�WKH�86%�GHYLFH�FDQ�DOVR�EH�DFFHVVHG�WKURXJK�H[WHUQDO�VWRUDJH� 

7R�RSHUDWH�ILOHV��VLPSO\�SUHVV�DQG�KROG�D�VLQJOH�ILOH�WR�VHOHFW�LW��7KH�VHOHFWHG�ILOH�ZLOO�VKRZ�EOXH�¥��7KHQ��FOLFN�WKH�

UHPDLQLQJ�ILOHV�WR�VHOHFW�WKHP��,I�DOO�ILOHV�PXVW�EH�VHOHFWHG��WDS�WKH�LFRQ�DW�WKH�ULJKW�WRS�RI�WKH�VFUHHQ�DQG�FOLFN�

6HOHFW�DOO��ZKLFK�DOVR�LQFOXGHV�FRS\��FXW��FRPSUHVV��UHQDPH�DQG�PRUH�RSHUDWLRQV��7DS�WKH�WUDVK�LFRQ�WR�GHOHWH�ILOHV� 

�����&DOFXODWRU�  

7DS�FDOFXODWRU�LFRQ�RQ�WKH�KRPHSDJH�WR�RSHQ�WKH�FDOFXODWRU�DSS� 

&DOFXODWRU�FDQ�SHUIRUP�VLPSOH�DGGLWLRQ��VXEWUDFWLRQ��PXOWLSOLFDWLRQ�DQG�GLYLVLRQ�FDOFXODWLRQV�DV�ZHOO�DV�VFLHQWLILF�

FDOFXODWLRQV� 

�����%URZVHU 

7DS�WKH�EURZVHU�LFRQ�RQ�KRPHSDJH�LQWHUIDFH�WR�HQWHU�WKH�EURZVHU�LQWHUIDFH��DQG�WKHQ�LW�FDQ�DFFHVV�WR�WKH�LQWHUQHW�LI�

WKH�QHWZRUN�FRQGLWLRQ�LV�JRRG��DV�VKRZQ�LQ�)LJXUH������ 
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)LJXUH������%URZVHU�,QWHUIDFH 

�����*DOOHU\�  

7DS�JDOOHU\�DSSOLFDWLRQ�RQ�WKH�KRPHSDJH�LQWHUIDFH�WR�HQWHU�WKH�SLFWXUH�YLHZLQJ�LQWHUIDFH��DV�VKRZQ�LQ�)LJXUH������ 
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)LJXUH������3LFWXUH�9LHZLQJ�,QWHUIDFH 

*DOOHU\�SURYLGHV�ORFDOO\�VWRUHG�SKRWRV�YLGHRV�ZLWK�WKH�IXQFWLRQV�RI�SLFWXUH�YLGHR�YLHZLQJ�DQG�SKRWR�HGLWLQJ� 

,Q�WKH�SLFWXUH�YLHZ�LQWHUIDFH��SLFWXUHV�DQG�YLGHRV�FDQ�EH�FODVVLILHG�LQWR�GLIIHUHQW�FDWHJRULHV�DFFRUGLQJ�WR�WKH�PHWKRG�

LQ�WKH�XSSHU�OHIW�FRUQHU��DQG�WDS�WKHP�WR�YLHZ�SLFWXUHV�RU�YLGHRV� 
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:KHQ�YLHZLQJ�SLFWXUHV��FOLFN�WR�GLVSOD\�WKHP�LQ�IXOO�VFUHHQ��:KHQ�YLHZLQJ�YLGHRV��VZLSH�OHIW�DQG�ULJKW�WR�VHOHFW�WKH�

YLGHR�\RX�ZDQW�WR�SOD\��&OLFN�WKH�WULDQJOH�SOD\�EXWWRQ��DQG�WKH�YLGHR�ZLOO�SOD\�DXWRPDWLFDOO\��7DS�WKH�VFUHHQ�WR�SDXVH�

SOD\��'UDJ�WKH�SLFWXUHV�OHIW�DQG�ULJKW�ZKHQ�GLVSOD\LQJ�LQ�IXOO�VFUHHQ�WR�YLHZ�SUHYLRXV�DQG�QH[W�SLFWXUHV��7DS�WKH�EDFN�

EXWWRQ�WR�H[LW�WKH�IXOO�VFUHHQ�GLVSOD\��DV�VKRZQ�LQ�)LJXUH������ 

 

)LJXUH������)XOO�6FUHHQ�3LFWXUH�9LHZLQJ�,QWHUIDFH 
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:KHQ�YLHZLQJ�SLFWXUHV�DQG�YLGHRV��WDS�WKH�RSWLRQ�DW�WKH�WRS�ULJKW�RI�WKH�VFUHHQ�DQG�FOLFN�WR�VHOHFW�LWHPV��7KH�

SLFWXUHV�DQG�YLGHRV�FDQ�EH�VHOHFWHG��&OLFN�WKH�UHF\FOH�ELQ�LFRQ�LQ�WKH�XSSHU�ULJKW�FRUQHU�RI�WKH�VFUHHQ�WR�GHOHWH�

SLFWXUHV�RU�YLGHRV� 

$IWHU�WKH�86%�GHYLFH�LV�FRQQHFWHG�WR�RVFLOORVFRSH��LI�WKHUH�DUH�SLFWXUHV�RU�YLGHRV�LQ�WKH�86%�GHYLFH��WKH\�ZLOO�EH�

DXWRPDWLFDOO\�GLVSOD\HG�RQ�WKH�SLFWXUH�YLHZLQJ�LQWHUIDFH� 

�����&DOHQGDU 

7DS�WKH�FDOHQGDU�DSS�LFRQ�RQ�WKH�KRPHSDJH�WR�HQWHU�WKH�FDOHQGDU�LQWHUIDFH� 

7DS�72'$<�DW�WKH�WRS�ULJKW�RI�WKH�VFUHHQ�WR�QDYLJDWH�GLUHFWO\�WR�WRGD\
V�GDWH��  

7DS�WKH�GDWH�DW�WKH�WRS�OHIW�RI�WKH�VFUHHQ�WR�DGMXVW�WKH�FDOHQGDU�GLVSOD\�VW\OH�E\�GD\��ZHHN�DQG�PRQWK��  

�����(OHFWURQLF�7RROV 

(OHFWURQLF�WRROV�FDQ�SURYLGH�D�FRQYHQLHQW�VHW�RI�HOHFWURQLF�FDOFXODWLRQ�WRROV� 
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)LJXUH�������(OHFWURQLF�&DOFXODWLRQ�7RRO�)XQFWLRQ 

������&ORFN 

7DS�WLPH�LFRQ�RQ�WKH�KRPHSDJH�RU�WDS�FORFN�DSS�LFRQ�WR�HQWHU�WKH�FORFN�VHWWLQJV�VFUHHQ��DV�VKRZQ�LQ�)LJXUH������� 
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$ODUP�FORFN 

$GG�DQ�DODUP��&OLFN�³�´�EXWWRQ�EHORZ�WR�DGG�DQ�DODUP�FORFN�DQG�FUHDWH�VHWWLQJV� 

$ODUP�WLPH��'UDJ�SLQN�GRW�LQ�WKH�GLDO�WR�VHW�WKH�KRXU��DQG�GUDJ�DJDLQ�WR�VHW�WKH�PLQXWH� 

5HSHDW��0RQGD\�WR�6XQGD\�DYDLODEOH�DQG�FOLFN�FDOHQGDU�LFRQ�RQ�WKH�ULJKW�WR�HQWHU�WKH�FDOHQGDU�IRU�FXVWRP�VHOHFWLRQ� 

$ODUP�ULQJWRQH��6HOHFW�DODUP�ULQJWRQH��VXSSRUW�ORFDO�ULQJWRQH��V\VWHP�ULQJWRQH��QRQH� 

/DEHO��7KH�DODUP�ZLOO�EH�GLVSOD\HG�RQ�WKH�VFUHHQ�ZKHQ�LW�ULQJV� 

'HOHWH�DODUP��&OLFN�WKH�DODUP�WR�EH�GHOHWHG�LQ�WKH�OLVW�DQG�VHOHFW�³GHOHWH´�DW�WKH�ERWWRP�RI�WKH�DODUP�HGLW�SDJH� 

6ZLWFK�VWDWXV��&OLFN�WKH�VZLWFK�EHKLQG�WKH�DODUP�WR�WXUQ�LW�RQ�DQG�RII� 

:RUOG�FORFN 

$GG�UHJLRQ��&OLFN�WKH�ERWWRP�JOREH�EXWWRQ�DQG�VHOHFW�FLW\�LQ�WKH�OLVW�RI�FLWLHV� 

7LPHU 

$GG�WLPHU��(QWHU�WKH�KRXU��PLQXWH�DQG�VHFRQG��FOLFN�WKH�WULDQJOH�EXWWRQ�WR�VWDUW�FRXQWGRZQ� 



&KDSWHU����+RPHSDJH�)XQFWLRQV   

   301 

'HOHWH�WLPHU��&OLFN�³'(/(7(´�WR�GHOHWH�WKH�WLPHU� 

3DXVH��&OLFN�WKH�GRXEOH�UHFWDQJOH�EXWWRQ�WR�SDXVH�WLPHU� 

6WRSZDWFK 

6WDUW��&OLFN�³7ULDQJOH´�WR�VWDUW�WLPLQJ� 

3DXVH��&OLFN�³'RXEOH�5HFWDQJOH´�EHORZ�WR�SDXVH�WKH�VWRSZDWFK� 

0DUN��&OLFN�WKH�/$3�WR�PDUN�LW� 
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)LJXUH�������7LPH�6HWWLQJ 

������3RZHU�2II 

/RQJ�SUHVV�SRZHU�EXWWRQ� � WR�HQWHU�WKH�SRZHU�RII�LQWHUIDFH��DV�VKRZQ�LQ�)LJXUH��������3RZHU�RII�FRQWDLQV���

RSWLRQV��SRZHU�RII��UHVWDUW� 



&KDSWHU����+RPHSDJH�)XQFWLRQV   
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)LJXUH�������3RZHU�2II�,QWHUIDFH 

3RZHU�RII��7DS� � LFRQ�WR�WXUQ�RII�WKH�RVFLOORVFRSH� 

5HVWDUW��7DS� � LFRQ�WR�UHVWDUW�WKH�RVFLOORVFRSH� 
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&KDSWHU����5HPRWH�&RQWURO 

7KLV�FKDSWHU�FRQWDLQV�WKH�DSSOLFDWLRQ�RI�KRVW�FRPSXWHU��PRELOH�UHPRWH�FRQWURO��LQ�RUGHU�WR�XQGHUVWDQG�UHPRWH�FRQWURO�

IXQFWLRQV�RI�WKH�6PDUW�VHULHV�RVFLOORVFRSH� 

z +RVW�FRPSXWHU 

z 0RELOH�UHPRWH�FRQWURO 
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�����+RVW�&RPSXWHU 

7R�FRQWURO�WKH�LQVWUXPHQW�XVLQJ�WKH�KRVW�FRPSXWHU�VRIWZDUH��\RX�QHHG�WR�LQVWDOO�WKH�1,�GULYHU�ILUVW��WKHQ�WKH�

5HPRWH'LVSOD\�VRIWZDUH�LV�GRZQORDGHG�DQG�LQVWDOOHG��7KLV�VRIWZDUH�LV�RQO\�VXLWDEOH�IRU�0LFVLJ�6PDUW�6HULHV�

RVFLOORVFRSHV� 

�������,QVWDOODWLRQ�RI�+RVW�&RPSXWHU�6RIWZDUH 

1RWH��7KH�KRVW�FRPSXWHU�VRIWZDUH�RQO\�VXSSRUWV�:LQ��RU�KLJKHU�HGLWLRQ�RSHUDWLQJ�V\VWHP��7KH�FRPSXWHU�QHHGV�WR�

LQVWDOO�1,�9,6$�GULYHU�ILUVW� 

7KH�KRVW�FRPSXWHU�DQG�QHHGHG�1,�9,6$�GULYHU�FDQ�EH�GRZQORDGHG�IURP�0LFVLJ�RIILFDO�ZHEVLWH��

KWWS���ZZZ�PLFVLJ�FRP 

 

'RZQORDG�WKH�KRVW�FRPSXWHU�VRIWZDUH�RQ�RIILFLDO�ZHEVLWH�RI�0LFVLJ��RSHQ�5HPRWH'LVSOD\6HWXS�H[H�ILOH��DQG�

FRPSOHWH�WKH�VRIWZDUH�LQVWDOODWLRQ� 

http://www.micsig.com/
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)LJXUH������5HPRWH'LVSOD\�6RIWZDUH 

�������&RQQHFWLRQ�RI�+RVW�&RPSXWHU 

86%�FRQQHFWLRQ��&RQQHFW�86%�'HYLFH�WR�WKH�FRPSXWHU�DQG�RVFLOORVFRSH�WKURXJK�86%�GDWD�FDEOH��$IWHU�WKH�

FRPSXWHU�UHFRJQL]HV�WKH�86%�GHYLFH��RSHQ�WKH�KRVW�FRPSXWHU��VHW�WKH�FRQQHFWLRQ�PRGH�WR�86% ��DQG�GLVSOD\�

WKH�GHYLFH�LQIRUPDWLRQ�LQ�WKH�GHYLFH�LQIRUPDWLRQ�GLVSOD\�ER[�LQ�WKH�ORZHU�ULJKW�FRUQHU��7KLV�LQGLFDWHV�WKDW�WKH�

RVFLOORVFRSH�KDV�EHHQ�IRXQG��&OLFN�WR�FRQQHFW�WR�WKH�VHOHFWHG�RVFLOORVFRSH� 

:,),�FRQQHFWLRQ��8QGHU�WKH�RVFLOORVFRSH�VHWWLQJV�ĺ:/$1�PHQX��FKRRVH�DQG�FRQQHFW�WKH�VDPH�:,),�ZLWK�WKH�

FRPSXWHU�WR�HQVXUH�WKDW�WKH�FRPSXWHU�DQG�WKH�RVFLOORVFRSH�DUH�LQ�WKH�VDPH�QHWZRUN��2SHQ�WKH�KRVW�FRPSXWHU��VHW�

WKH�FRQQHFWLRQ�PRGH�WR�1HW� ��DQG�GLVSOD\�WKH�GHYLFH�LQIRUPDWLRQ�LQ�WKH�GHYLFH�LQIRUPDWLRQ�GLVSOD\�ER[�LQ�
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WKH�ORZHU�ULJKW�FRUQHU��7KLV�LQGLFDWHV�WKDW�WKH�RVFLOORVFRSH�KDV�EHHQ�IRXQG��&OLFN�WR�FRQQHFW�WR�WKH�VHOHFWHG�

RVFLOORVFRSH� 

(QWHU�,3�FRQQHFWLRQ��,Q�FDVH�RI�QHWZRUN�FRQQHFWLRQ��:,),�RU�/$1���GLUHFWO\�W\SH�RVFLOORVFRSH�,3�WR�EH�FRQQHFWHG�

LQ�WKH�RVFLOORVFRSH�GHYLFH�LQIRUPDWLRQ�GLVSOD\�ER[�LQ�WKH�ORZHU�ULJKW�FRUQHU��DQG�WKHQ�FOLFN�WKH�RVFLOORVFRSH�

FRQQHFWLRQ�VWDWXV�EXWWRQ��WKH�KRVW�FRPSXWHU�ZLOO�EH�FRQQHFWHG�WR�WKH�RVFLOORVFRSH�FRUUHVSRQGLQJ�WR�WKH�HQWHUHG�,3�

DGGUHVV� 
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�������0DLQ�,QWHUIDFH�,QWURGXFWLRQ 

 

)LJXUH������+RVW�&RPSXWHU�,QWHUIDFH 
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�� +RVW�FRPSXWHU�RQ�RII�EXWWRQ &OLFN�WR�H[LW�WKH�KRVW�FRPSXWHU�VRIWZDUH 

�� 2VFLOORVFRSH�FRQQHFWLRQ�VWDWXV�EXWWRQ 7KH�EXWWRQ�KDV�WZR�VWDWHV� 

*UHHQ��&RQQHFW�WR�VHOHFWHG�RVFLOORVFRSH�ZKHQ�FOLFNHG 

5HG��'LVFRQQHFW�IURP�RVFLOORVFRSH�ZKHQ�FOLFNHG 

�� 4XLFN�FDPHUD�EXWWRQ &OLFN�WR�WDNH�SKRWR�TXLFNO\��3LFWXUHV�DUH�VWRUHG�LQ�WKH�ORFDO�

GLUHFWRU\�&�?8VHUV?3XEOLF?3LFWXUHV 

�� 9LGHR�UHFRUG�EXWWRQ &OLFN�WR�RSHQ�RU�FORVH�YLGHR�UHFRUG�IXQFWLRQ��9LGHRV�DUH�VWRUHG�

LQ�ORFDO�GLUHFWRU\�&�?8VHUV?3XEOLF?9LGHRV 

�� +RVW�FRPSXWHU�VWRUDJH�EXWWRQ 6HW�SKRWR�WDNLQJ�DQG�YLGHR�UHFRUGLQJ�VWRUDJH�ORFDWLRQV 

�� 6HOHFW�RVFLOORVFRSH�FRQQHFWLRQ�

PRGH 

86%�DQG�:,),�FRQQHFWLRQV�DUH�DYDLODEOH 
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1RWH��:,),�FRQQHFWLRQ�PXVW�HQVXUH�WKDW�RVFLOORVFRSH�DQG�

FRPSXWHU�DUH�LQ�WKH�VDPH�QHWZRUN 

���+RVW�FRPSXWHU�GLVSOD\�DUHD 6\QFKURQRXV�GLVSOD\�ZLWK�RVFLOORVFRSH 

���2VFLOORVFRSH�LQIRUPDWLRQ�GLVSOD\ 'LVSOD\�RVFLOORVFRSH�PRGHO��FRQQHFWLRQ�PRGH��61��,3�DQG�RWKHU�

LQIRUPDWLRQ��VHOHFW�WKH�RVFLOORVFRSH�WR�EH�FRQQHFWHG 

���+RVW�FRPSXWHU�ZDYHIRUP�FRQWURO�DUHD :DYHIRUP�FRQWURO�DUHD�EXWWRQ�KDV�WKH�VDPH�IXQFWLRQ�ZLWK�WKDW�

EXWWRQ�RQ�WKH�RVFLOORVFRSH 

�������2SHUDWLRQ�,QWHUIDFH�,QWURGXFWLRQ 

7KH�KRVW�FRPSXWHU�DQG�WKH�RVFLOORVFRSH�DUH�V\QFKURQRXVO\�GLVSOD\HG��DQG�WKH�ZDYHIRUP�RSHUDWLRQ�PRGH�DQG�WKH�

PHQX�RSHQLQJ�DQG�FORVLQJ�PRGH�DUH�WKH�VDPH�DV�WKRVH�RQ�WKH�RVFLOORVFRSH��WKH�OHIW�PRXVH�EXWWRQ�DQG�WKH�VLQJOH�

ILQJHU�RSHUDWLRQ�PRGH�DUH�WKH�VDPH��DQG�ERWK�RI�WKHP�FDQ�SHUIRUP�WKH�RSHUDWLRQV�RI�VOLGH��FOLFN��GUDJ��HWF� 

�������6WRUDJH�DQG�9LHZ�RI�3LFWXUHV�DQG�9LGHRV 
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6WRUDJH�VHWWLQJ�RI�SLFWXUHV�DQG�YLGHRV� 

2SHQ�WKH�KRVW�FRPSXWHU�VWRUDJH�VHWWLQJ� ��VHW�WKH�VWRUDJH�ORFDWLRQ�RI�SLFWXUHV�DQG�YLGHRV��DV�VKRZQ�LQ�WKH�ILJXUH�

EHORZ� 

 

)LJXUH������+RVW�&RPSXWHU�6WRUDJH�6HWWLQJ 

3LFWXUHV�DUH�VWRUHG�LQ�WKH�ORFDO�GLUHFWRU\�&�?8VHUV?3XEOLF?3LFWXUHV�E\�GHIDXOW��:H�FDQ�DOVR�VWRUH�WKHP�XQGHU�WKH�

GLUHFWRU\�GHILQHG�E\�RXUVHOYHV�DFFRUGLQJ�WR�RXU�RZQ�QHHGV��)RU�H[DPSOH��ZH�VWRUH�SLFWXUHV�LQ�D�³PLQL�SKRWR´�

GLUHFWRU\�XQGHU�(�GULYH�GLVN��:H�FDQ�VHW�WKH�YLGHR�VWRUDJH�ORFDWLRQ�LQ�WKH�VDPH�ZD\��WKHQ�FOLFN�2.� 
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)LJXUH������&KDQJH�6WRUDJH�'LUHFWRU\ 

9LHZ�SLFWXUHV�DQG�YLGHRV� 

2SHQ�SLFWXUH��YLGHR��VWRUDJH�GLUHFWRU\�WR�YLHZ�SLFWXUHV��YLGHRV��VWRUHG�RQ�WKH�KRVW�FRPSXWHU� 
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)LJXUH������9LHZ�3LFWXUHV 

�����0RELOH�5HPRWH�&RQWURO 

Micsig Smart series oscilloscopes support remote control on mobile phone (android & iOS). You need to download 

Android app from the official website of Micsig (address: http://www.micsig.com) and install it. For iOS, go to 

apple store search Tablet Oscilloscope or Micsig to get it. 
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After App is successfully connected, mobile device can be used to control the oscilloscope and display the 

oscilloscope interface in a real time manner. 

 

)LJXUH������$33�LQWHUIDFH 
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)LJXUH������6XFFHVVIXO�&RQQHFWLRQ�RI�$33 

$QGURLG�$33�FDQ�EH�FRQQHFWHG�E\�WZR�PHWKRGV� 

���  8VH�RVFLOORVFRSH�SRUWDEOH�KRWVSRW��0RELOH�SKRQH�FDQ�EH�FRQQHFWHG�WR�WKH�KRWVSRW�RI�RVFLOORVFRSH��(QWHU�WKH�

RVFLOORVFRSH�,3�����������������LQ�WKH�,3�ER[�DW�WKH�ORZHU�ULJKW�FRUQHU�RI�WKH�VFUHHQ�WR�FRQQHFW�VXFFHVVIXOO\�

IRU�FRQWURO� 
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���  &RQQHFW�PRELOH�SKRQH�DQG�RVFLOORVFRSH�WR�WKH�QHWZRUN�VHJPHQW�XQGHU�WKH�VDPH�URXWHU��YLHZ�WKH�,3�DGGUHVV�RI�

WKH�RVFLOORVFRSH��DQG�HQWHUV�VXFK�,3�DGGUHVV�LQ�WKH�ORZHU�ULJKW�FRUQHU�RI�WKH�PRELOH�SKRQH�WR�FRQQHFW�

VXFFHVVIXOO\� 

 7KH�ILUVW�FRQQHFWLRQ�PHWKRG�LV�UHFRPPHQGHG� 
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&KDSWHU����8SGDWH�DQG�8SJUDGH�)XQFWLRQV 

7KLV�FKDSWHU�GHVFULEHV�WKH�PHWKRGV�RI�VRIWZDUH�XSGDWH�DQG�LQFUHDVLQJ�WKH�RSWLRQDO�IXQFWLRQ��<RX�DUH�UHFRPPHQGHG�

WR�UHDG�WKLV�FKDSWHU�FDUHIXOO\�XQGHUVWDQG�WKH�XSJUDGH�IXQFWLRQV�RI�WKH�6PDUW�VHULHV�RVFLOORVFRSH� 

z 6RIWZDUH�XSGDWH 

z $GG�RSWLRQDO�IXQFWLRQV 
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�����6RIWZDUH�8SGDWH 

0LFVLJ�RIWHQ�UHOHDVHV�VRIWZDUH�XSGDWHV�IRU�LWV�SURGXFWV��7R�XSGDWH�\RXU�RVFLOORVFRSH�VRIWZDUH��\RX�FDQ�FRQQHFW�WKH�

RVFLOORVFRSH�WR�:,),�IRU�QHWZRUNLQJ��DQG�RSHQ�WKH�6\VWHP8SJUDGH�DSSOLFDWLRQ�WR�FKHFN�DQG�LQVWDOO�XSGDWH��  

 

)LJXUH������6\VWHP8SJUDGH�DSSOLFDWLRQ 
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� 1RWH��3OHDVH�SD\�DWWHQWLRQ�WR�NHHS�WKH�RVFLOORVFRSH�SRZHU�PRUH�WKDQ�����ZKHQ�LQVWDOOLQJ�XSGDWHV�RU�FRQQHFW�

WKH�RVFLOORVFRSH�WR�WKH�DGDSWHU��VR�DV�WR�SUHYHQW�WKH�RVFLOORVFRSH�IURP�EHFRPLQJ�DEQRUPDO�GXH�WR�LQVXIILFLHQW�SRZHU�

IRU�XSGDWH� 

7R�YLHZ�WKH�FXUUHQWO\�LQVWDOOHG�VRIWZDUH�DQG�ILUPZDUH��WDS�WKH�³$SS�6WRUH´�VRIWZDUH�LQ�WKH�³+RPH´�SDJH�WR�GLVSOD\�

WKH�RVFLOORVFRSH�VRIWZDUH�DQG�ILUPZDUH�LQIRUPDWLRQ�RQ�WKH�³$ERXW´�VFUHHQ��3OHDVH�UHIHU�WR������$SS�6WRUH� 

�����$GG�2SWLRQDO�)XQFWLRQV 

7DS�WKH�³$SS�6WRUH´�VRIWZDUH�LQ�WKH�³+RPH´�SDJH�WR�GLVSOD\�WKH�LQVWDOOHG�DQG�XQLQVWDOOHG�GHFRGHG�RSWLRQV�RQ�WKH�

³$ERXW´�VFUHHQ��3OHDVH�UHIHU�WR������$SS�6WRUH� 
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)LJXUH������'HFRGH�)XQFWLRQV�1RW�,QVWDOOHG 

,I�\RX�QHHG�WKH�RSWLRQDO�IXQFWLRQ�VHUYLFH��SOHDVH�FRQWDFW�0LFVLJ�IRU�OLFHQVH�DQG�HQWHU�WKH�LQVWDOO�RSWLRQ�IXQFWLRQ�DW�

WKH�OLFHQVH�EDU� 
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)LJXUH������'HFRGH�)XQFWLRQV�,QVWDOOHG 
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&KDSWHU����5HIHUHQFH 

7KLV�FKDSWHU�FRQWDLQV�WKH�PHDVXUHPHQW�FDWHJRU\�VXLWDEOH�IRU�WKH�RVFLOORVFRSH�DQG�WKH�HQYLURQPHQWDO�OHYHO�RI�

SROOXWLRQ�GHJUHH�VXSSRUWHG��<RX�DUH�UHFRPPHQGHG�WR�UHDG�WKLV�FKDSWHU�FDUHIXOO\�WR�XQGHUVWDQG�WKH�FRQGLWLRQV�RI�XVH�

RI�WKH�6PDUW�VHULHV�RVFLOORVFRSH� 

z 0HDVXUHPHQW�&DWHJRU\ 

z 3ROOXWLRQ�'HJUHH 
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�����0HDVXUHPHQW�&DWHJRU\ 

2VFLOORVFRSH�PHDVXUHPHQW�FDWHJRU\�  

6PDUW�RVFLOORVFRSHV�DUH�SULPDULO\�XVHG�IRU�PHDVXUHPHQWV�LQ�0HDVXUHPHQW�&DWHJRU\�,� 

0HDVXUHPHQW�FDWHJRU\�GHILQLWLRQV 

0HDVXUHPHQW�FDWHJRU\�,�LV�IRU�PHDVXUHPHQWV�SHUIRUPHG�RQ�FLUFXLWV�QRW�GLUHFWO\�FRQQHFWHG�WR�0$,16��([DPSOHV�DUH�

PHDVXUHPHQWV�RQ�FLUFXLWV�QRW�GHULYHG�IURP�0$,16��DQG�VSHFLDOO\�SURWHFWHG��LQWHUQDO��0$,16�GHULYHG�FLUFXLWV��,Q�

WKH�ODWWHU�FDVH��WUDQVLHQW�VWUHVVHV�DUH�YDULDEOH��IRU�WKDW�UHDVRQ��WKH�WUDQVLHQW�ZLWKVWDQG�FDSDELOLW\�RI�WKH�HTXLSPHQW�LV�

PDGH�NQRZQ�WR�WKH�XVHU� 

0HDVXUHPHQW�FDWHJRU\�,,�LV�IRU�PHDVXUHPHQWV�SHUIRUPHG�RQ�FLUFXLWV�GLUHFWO\�FRQQHFWHG�WR�WKH�ORZ�YROWDJH�

LQVWDOODWLRQ��([DPSOHV�DUH�PHDVXUHPHQWV�RQ�KRXVHKROG�DSSOLDQFHV��SRUWDEOH�WRROV�DQG�VLPLODU�HTXLSPHQW� 

0HDVXUHPHQW�FDWHJRU\�,,,�LV�IRU�PHDVXUHPHQWV�SHUIRUPHG�LQ�WKH�EXLOGLQJ�LQVWDOODWLRQ��([DPSOHV�DUH�PHDVXUHPHQWV�

RQ�GLVWULEXWLRQ�ERDUGV��FLUFXLW�EUHDNHUV��ZLULQJ��LQFOXGLQJ�FDEOHV��EXV�EDUV��MXQFWLRQ�ER[HV��VZLWFKHV��VRFNHW�RXWOHWV��



   

324 

LQ�WKH�IL[HG�LQVWDOODWLRQ��DQG�HTXLSPHQW�IRU�LQGXVWULDO�XVH�DQG�VRPH�RWKHU�HTXLSPHQW��IRU�H[DPSOH��VWDWLRQDU\�PRWRUV�

ZLWK�SHUPDQHQW�FRQQHFWLRQ�WR�WKH�IL[HG�LQVWDOODWLRQ� 

0HDVXUHPHQW�FDWHJRU\�,9�LV�IRU�PHDVXUHPHQWV�SHUIRUPHG�DW�WKH�SRZHU�VRXUFH�RI�WKH�ORZ�YROWDJH�LQVWDOODWLRQ��

([DPSOHV�DUH�HOHFWULFLW\�PHWHUV�DQG�PHDVXUHPHQWV�RQ�SULPDU\�RYHUFXUUHQW�SURWHFWLRQ�GHYLFHV�DQG�ULSSOH�FRQWURO�

XQLWV� 

7UDQVLHQW�ZLWKVWDQG�FDSDELOLW\ 

� 0D[LPXP�LQSXW�YROWDJH�RI�WKH�DQDORJ�LQSXW 

&DWHJRU\�,����9UPV�����9SN� 

 

�����3ROOXWLRQ�'HJUHH 

3ROOXWLRQ�'HJUHH 6PDUW�6HULHV�RVFLOORVFRSHV�FDQ�RSHUDWH�LQ�HQYLURQPHQWV�ZLWK�SROOXWLRQ�GHJUHH����RU�

SROOXWLRQ�GHJUHH���� 
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3ROOXWLRQ�'HJUHH�

&DWHJRULHV 

3ROOXWLRQ�GHJUHH����1R�SROOXWLRQ�RU�RQO\�GU\��QRQ�FRQGXFWLYH�SROOXWLRQ�RFFXUV��7KH�

SROOXWLRQ�KDV�QR�LQIOXHQFH��)RU�H[DPSOH��D�FOHDQ�URRP�RU�DLU�FRQGLWLRQHG�RIILFH�

HQYLURQPHQW� 

3ROOXWLRQ�GHJUHH����1RUPDOO\�RQO\�GU\��QRQ�FRQGXFWLYH�SROOXWLRQ�RFFXUV��

2FFDVLRQDOO\�WHPSRUDU\�FRQGXFWLYLW\�FDXVHG�E\�FRQGHQVDWLRQ�PD\�RFFXU��)RU�

H[DPSOH��JHQHUDO�LQGRRU�HQYLURQPHQW� 

3ROOXWLRQ�GHJUHH����&RQGXFWLYH�SROOXWLRQ��RU�GU\��QRQ�FRQGXFWLYH�SROOXWLRQ�RFFXUV�

ZKLFK�EHFRPHV�FRQGXFWLYH�GXH�WR�FRQGHQVDWLRQ��)RU�H[DPSOH��VKHOWHUHG�RXWGRRU�

HQYLURQPHQW� 

3ROOXWLRQ�GHJUHH����3ROOXWLRQ�WKDW�JHQHUDWHV�SHUVLVWHQW�FRQGXFWLYLW\�WKURXJK�

FRQGXFWLYH�GXVW��UDLQ��RU�VQRZ��)RU�H[DPSOH��RXWGRRU�ORFDWLRQV� 
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&KDSWHU����7URXEOHVKRRWLQJ 

1. ,I�WKH�RVFLOORVFRSH�GRHV�QRW�VWDUW�XS�DW�SRZHU�RQ��SOHDVH�IROORZ�VWHSV�EHORZ��  

z &KHFN�WKH�SRZHU�FRUG�WR�YHULI\�ZKHWKHU�LW�KDV�EHHQ�FRQQHFWHG�SURSHUO\�DQG�ZKHWKHU�WKH�SRZHU�VXSSO\�LV�

QRUPDO� 

z &KHFN�WKH�SRZHU�RQ�RII�EXWWRQV�WR�HQVXUH�LW�KDV�EHHQ�SXVKHG��DQG�LI�\RX�DUH�XVLQJ�EDWWHU\��FKHFN�ZKHWKHU�

WKH�EDWWHU\�LV�LQ�JRRG�FRQGLWLRQ� 

z &KHFN�WKH�3RZHU�RII�ORFN�RQ�WKH�VLGH�RI�RVFLOORVFRSH� 

z &RQWDFW�0LFVLJ�LI�WKH�SUREOHP�SHUVLVWV��DQG�ZH�ZLOO�SURYLGH�VHUYLFH�WR�\RX� 

2. ,I�DFTXLUHG�ZDYHIRUPV�GR�QRW�GLVSOD\�RQ�WKH�VFUHHQ�ZKHQ�WKH�VLJQDO�VRXUFH�LV�FRQQHFWHG��SOHDVH�IROORZ�

WKH�VWHSV�EHORZ� 

z &KHFN�ZKHWKHU�WKH�SUREH�LV�FRQQHFWHG�FRUUHFWO\�LQ�WKH�%1&�VRFNHW� 

z &KHFN�ZKHWKHU�WKH�SUREH�LV�FRQQHFWHG�FRUUHFWO\�LQ�WKH�VLJQDO�VRXUFH� 
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z &KHFN�ZKHWKHU�WKH�WULJJHU�W\SH�LV�FRUUHFWO\�VHOHFWHG� 

z &KHFN�ZKHWKHU�WULJJHU�FRQGLWLRQV�DUH�VHW�FRUUHFWO\ 

z &KHFN�ZKHWKHU�VLJQDO�VRXUFH�LV�ZRUNLQJ�SURSHUO\� 

z &KHFN�ZKHWKHU�WKH�FKDQQHO�LV�WXUQHG�RQ� 

z &KHFN�ZKHWKHU�WKH�YHUWLFDO�VFDOH�IDFWRU�LV�VHW�FRUUHFWO\� 

z &KHFN�ZKHWKHU�WKH�LQVWUXPHQW�LV�LQ�VLQJOH�VHTXHQFH�ZDLWLQJ�VWDWH�IRU�WULJJHU 

z 7DS� � WR�UHVDPSOH�VLJQDO� 

3. ,I�WKH�PHDVXUHG�YROWDJH�DPSOLWXGH�LV����WLPHV�JUHDWHU�RU�VPDOOHU�WKDQ�WKH�DFWXDO�YDOXH� 

z &KHFN�ZKHWKHU�WKH�VHW�DWWHQXDWLRQ�IDFWRU�RI�WKH�FKDQQHO�LV�FRQVLVWHQW�ZLWK�WKH�DWWHQXDWLRQ�IDFWRU�RI�WKH�

DFWXDOO\�XVHG�SUREH� 

4. 7KHUH�LV�D�ZDYHIRUP�GLVSOD\��EXW�FDQQRW�EH�VWDEOH� 
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z &KHFN�WKH�WULJJHU�VRXUFH�RQ�WKH�WULJJHU�W\SH�PHQX�WR�HQVXUH�WKDW�LW�LV�FRQVLVWHQW�ZLWK�WKH�DFWXDOO\�XVHG�VLJQDO�

FKDQQHO� 

z &KHFN�WKH�WULJJHU�W\SH��HGJH�WULJJHU�LV�DGRSWHG�IRU�JHQHUDO�VLJQDO��DQG�YLGHR�WULJJHU�PRGH�IRU�YLGHR�VLJQDO��

2QO\�WKH�FRUUHFW�WULJJHU�PRGH�LV�XVHG��WKH�ZDYHIRUP�FDQ�EH�GLVSOD\HG�VWDEO\� 

z &KHFN�VLJQDO�VRXUFH�QRLVH��6HW�WKH�WULJJHU�FRXSOLQJ�PRGH�WR�EH�KLJK�IUHTXHQF\�UHMHFWLRQ�RU�ORZ�IUHTXHQF\�

UHMHFWLRQ�WR�ILOWHU�RXW�KLJK�IUHTXHQF\�RU�ORZ�IUHTXHQF\�QRLVH�LQWHUIHUHQFH 

5. $�ZDYHIRUP�LV�GLVSOD\HG�EXW�LQFRQVLVWHQW�ZLWK�WKH�LQSXW�ZDYHIRUP��  

z &KHFN�ZKHWKHU�WKH�FRXSOLQJ�PRGH�VHWWLQJ�LQ�WKH�FKDQQHO�PHQX�LV�FRUUHFW� 

6. ,I�WKHUH�LV�QR�GLVSOD\�DIWHU�SUHVVLQJ� � EXWWRQ��  

z &KHFN�ZKHWKHU�WKH�WULJJHU�PRGH�LV�³1RUPDO´��DQG�ZKHWKHU�WKH�WULJJHU�OHYHO�LV�EH\RQG�WKH�VFRSH�RI�WKH�

ZDYHIRUP��&HQWHU�WKH�WULJJHU�OHYHO�DQG�VHW�WKH�WULJJHU�PRGH�DV�³$XWR´� 

z &KHFN�ZKHWKHU�WKH�SLFWXUH�LV�GLVSOD\HG�LQ�IXOO�VFUHHQ��DQG�LI�VR��H[LW�WKH�GLVSOD\� 

7. ,I�WKH�GLVSOD\�EHFRPHV�VORZHU�DIWHU�VHWWLQJ�DYHUDJH�WLPHV�RI�VDPSOLQJ��  
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z ,I�WKH�DYHUDJH�WLPHV�DUH�DERYH�����LW�LV�QRUPDO�IRU�WKH�JHQHUDO�VSHHG�WR�EHFRPH�VORZ� 

z <RX�FDQ�UHGXFH�WKH�DYHUDJH�WLPHV� 

8. 6WDLUFDVH�ZDYHIRUP�LV�GLVSOD\HG� 

z 7KLV�SKHQRPHQRQ�LV�QRUPDO�EHFDXVH�WKH�KRUL]RQWDO�WLPH�EDVH�LV�WRR�ORZ��DQG�WKH�KRUL]RQWDO�WLPH�EDVH�PD\�EH�

LQFUHDVHG�WR�UDLVH�WKH�KRUL]RQWDO�UHVROXWLRQ��DQG�WKHQ�LPSURYH�WKH�GLVSOD\� 

z 7KH�GLVSOD\�W\SH�PD\�EH�³OLQH´��7KH�FRQQHFWLRQ�EHWZHHQ�VDPSOLQJ�SRLQWV�PD\�OHDG�WR�WKH�GLVSOD\�RI�

VWDLUFDVH�ZDYHIRUP��7KLV�SUREOHP�FDQ�EH�VROYHG�E\�VHWWLQJ�WKH�GLVSOD\�W\SH�DV�³SRLQW´�GLVSOD\�PRGH� 

9. 7KHUH�LV�SHUVLVWHQFH�RI�YLVLRQ�LQ�ZDYHIRUP�GLVSOD\� 

z 7KLV�SKHQRPHQRQ�LV�QRUPDO�EHFDXVH�WKH�SHUVLVWHQFH�WLPH�PD\�EH�VHW�WRR�ORQJ��DQG�WKH�ZDYHIRUP�SHUVLVWHQFH�

VKRZV�SHUVLVWHQFH�RI�YLVLRQ� 

z 7KH�UHDVRQ�PD\�EH�WKDW�VDPSOLQJ�PRGH�LV�VHW�WR�HQYHORSH�RI�VDPSOLQJ��DQG�WKH�VDPSOLQJ�PRGH�FDQ�EH�

PRGLILHG�WR�QRUPDO�ZDYHIRUP�IRU�QRUPDO�GLVSOD\ 
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10. 'XULQJ�PHDVXUHPHQW��WKH�PHDVXUHG�YDOXH�LV�GLVSOD\HG�DV������� 

z 7KLV�SKHQRPHQRQ�LV�QRUPDO��:KHQ�WKH�FKDQQHO�ZDYHIRUP�GLVSOD\V�EH\RQG�WKH�ZDYHIRUP�GLVSOD\�DUHD��WKH�

PHDVXUHG�YDOXH�LV�GLVSOD\HG�DV��������,I�WKH�FKDQQHO�YHUWLFDO�VHQVLWLYLW\�RU�YHUWLFDO�SRVLWLRQ�LV�DGMXVWHG��WKH�

PHDVXUHG�YDOXH�FDQ�EH�GLVSOD\HG�FRUUHFWO\� 

z 7KLV�SKHQRPHQRQ�LV�QRUPDO��:KHQ�WKHUH�LV�QR�IXOO�F\FOH�ZDYHIRUP�LQ�WKH�ZDYHIRUP�GLVSOD\�DUHD��WKH�

PHDVXUHG�YDOXH�PD\�EH�GLVSOD\HG�DV��������,I�WKH�WLPH�EDVH�LV�DGMXVWHG��WKH�PHDVXUHG�YDOXH�ZLOO�EH�GLVSOD\HG�

FRUUHFWO\� 

z 7KLV�SKHQRPHQRQ�LV�QRUPDO��DQG�WKH�PHDVXUHG�YDOXH�RI�WKH�))7�ZDYHIRUP�LV�GLVSOD\HG�DV������� 

11. &69�ILOHV�FDQQRW�EH�VHOHFWHG�ZKHQ�ORDGLQJ�UHIHUHQFH��  

z &69�ILOHV�DUH�QRW�WKH�VXSSRUWHG�IRUPDW�WKDW�FDQ�EH�ORDGHG�LQWR�UHIHUHQFH�FKDQQHOV� 

12. 7DS�WKH�EXWWRQ�GXULQJ�WKH�XVH�RI�RVFLOORVFRSH��WKHUH�LV�QR�EHHS�VRXQG��  

z &KHFN�ZKHWKHU�WKH�VRXQG�YROXPH�VHWWLQJ�LV�FRUUHFW� 

13. 2VFLOORVFRSH�EDFNOLJKW�KDV�ORZ�EULJKWQHVV��  
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z &KHFN�ZKHWKHU�WKH�EDFNOLJKW�VHWWLQJV�DUH�FRUUHFW� 

14. $�ZDYHIRUP�EHLQJ�PRYHG�FKDQJHV�DEUXSWO\��  

z &KHFN�ZKHWKHU�WKH�SLFWXUH�LV�GLVSOD\HG�LQ�IXOO�VFUHHQ� 

15. 7XUQ�RII�WKH�FKDQQHO�DW�$XWR�VWDWH��  

z 7KLV�SKHQRPHQRQ�LV�QRUPDO��$W�$XWR�VWDWH��WKH�FKDQQHO�ZLWK�DQ�DPSOLWXGH�OHVV�WKDQ���P9�ZLOO�EH�WXUQHG�RII� 

16. )XQFWLRQ�EXWWRQV�DUH�SUHVVHG�ZLWKRXW�UHVSRQVH��  

z &KHFN�ZKHWKHU�WKH�SLFWXUH�LV�GLVSOD\HG�LQ�IXOO�VFUHHQ� 
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&KDSWHU����6HUYLFHV�DQG�6XSSRUW 

6HUYLFH�&RPPLWPHQWV���0LFVLJ�JXDUDQWHHV�WKDW�WKH�SURGXFWV�DUH�PDQXIDFWXUHG�DQG�WHVWHG�DFFRUGLQJ�WR�QDWLRQDO�

VWDQGDUGV�RU�HQWHUSULVH�VWDQGDUGV��QR�XQTXDOLILHG�SURGXFWV�ZLOO�OHDYH�RXU�IDFWRU\�DQG�WKH�ILUVW�FODVV�FXVWRPHU�

VHUYLFHV�DUH�SURYLGHG�IRU�DOO�VROG�SURGXFWV��7KH�ZDUUDQW\�SHULRG�IRU�RXU�SURGXFWV�LV�WKUHH�\HDUV�VLQFH�GDWH�RI�

VKLSPHQW��DQG�WKUHH�PRQWKV�IRU�WKH�VROG�VSDUH�SDUWV�DQG�WKH�SURGXFW�UHSDLU�DQG�PDLQWHQDQFH��)RU�WKH�GHWDLOV�RI�

ZDUUDQW\�VHUYLFH��SOHDVH�UHDG�WKH�³6FRSH�RI�/LPLWHG�:DUUDQW\�DQG�6HUYLFHV´�FKDSWHU��0LFVLJ�SURYLGHV�OLIHWLPH�UHSDLU�

DQG�PDLQWHQDQFH�VHUYLFHV�IRU�SURGXFWV��,Q�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�SURYLVLRQV�RI�DIWHU�VDOH�VHUYLFH�RI�LQGXVWULDO�

SURGXFWV�DQG�WKH�HQWHUSULVH¶V�RZQ�FDSDFLWLHV��0LFVLJ�FRPPLW�DV�IROORZV� 

5HSDLU�&RPPLWPHQWV���0LFVLJ�FRPPLWV�WR�XVH�WKH�RULJLQDO�IDFWRU\�SDUWV�IRU�SURGXFWV�UHWXUQHG�E\�WKH�XVHU�IRU�

UHSDLU��XQGHU�ZDUUDQW\�RU�QRW��DQG�WKH�FRPPLVVLRQLQJ�DQG�WHVWLQJ�VWDQGDUGV�DUH�LGHQWLFDO�ZLWK�QHZ�SURGXFWV��0LFVLJ�

WKH�REOLJDWLRQ�WR�LQIRUP�WKH�FXVWRPHU��EXW�ZLWKRXW�DQ\�RWKHU�REOLJDWLRQV�IRU�QRQ�SURGXFW�GHIHFWV�RU�SURGXFWV�ZLWK�

GHFUHDVHG�SHUIRUPDQFH�QRW�IRU�REMHFWLYH�UHDVRQV� 
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6HUYLFH�7LPH�&RPPLWPHQWV���0LFVLJ�ZLOO�JLYH�D�UHSO\�RI�WKH�WLPH�DQG�FRVW�IRU�UHSDLU�ZLWKLQ���ZRUNLQJ�GD\V�DIWHU�

UHFHLYLQJ�WKH�SURGXFW�UHWXUQHG�E\�WKH�XVHU�IRU�UHSDLU��$IWHU�WKH�UHSO\�LV�FRQILUPHG��WKH�UHSDLU�SHULRG�IRU�D�JHQHUDO�

IDXOW�LV���ZRUNLQJ�GD\V�DQG�VKDOO�QRW�H[FHHG����ZRUNLQJ�GD\V�IRU�DQ\�VSHFLDO�IDXOW� 

&RQWDFW�XV 

6KHQ]KHQ�0LFVLJ�7HFKQRORJ\�&R���/WG� 

$GGUHVV���)��%OGJ�$��+XDIHQJ�,QWHUQDWLRQDO�5RERW�,QGXVWULDO�3DUN��+DQJFKHQJ�5G��%DR
DQ�'LVWULFW��6KHQ]KHQ��

*XDQJGRQJ��&KLQD 

7HO������������������ 

)D[������������������� 

:HEVLWH��ZZZ�PLFVLJ�FRP 

(PDLO��VDOHV#PLFVLJ�FRP 

3RVWDO�&RGH�������� 

http://www.micsig.com/
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$QQH[ 

$QQH[�$�0DLQWHQDQFH�DQG�&DUH�RI�2VFLOORVFRSH�  

*HQHUDO�PDLQWHQDQFH�  

'R�QRW�SXW�RU�OHDYH�WKH�LQVWUXPHQW�LQ�D�SODFH�ZKHUH�WKH�/&'�GLVSOD\�ZLOO�EH�H[SRVHG�WR�GLUHFW�VXQOLJKW�IRU�

ORQJ�SHULRG� 

&DXWLRQ��7R�DYRLG�GDPDJH�WR�WKH�RVFLOORVFRSH�RU�SUREHV��GR�QRW�H[SRVH�WKHP�WR�VSUD\V��OLTXLGV��RU�VROYHQWV� 

&OHDQ�RVFLOORVFRSH�  

([DPLQH�WKH�RVFLOORVFRSH�DQG�SUREHV�DV�RIWHQ�DV�RSHUDWLQJ�FRQGLWLRQV�UHTXLUH��7R�FOHDQ�WKH�H[WHULRU�VXUIDFH��SHUIRUP�

WKH�IROORZLQJ�VWHSV� 

z 8VH�D�VRIW�FORWK�WR�UHPRYH�IORDWLQJ�GXVW�RQ�WKH�RXWVLGH�RI�WKH�RVFLOORVFRSH�DQG�SUREHV��7DNH�FDUH�WR�DYRLG�

VFUDWFKLQJ�WKH�WRXFK�VFUHHQ�ZKLOH�FOHDQLQJ� 
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z 8VH�D�VRIW�FORWK�GDPSHQHG�ZLWK�ZDWHU�WR�FOHDQ�WKH�RVFLOORVFRSH�ZKLOH�GRLQJ�WKLV�SOHDVH�NHHS�WKH�SRZHU�RII��:LSH�

ZLWK�D�PLOG�GHWHUJHQW�DQG�ZDWHU��'R�QRW�XVH�DQ\�FRUURVLYH�FKHPLFDO�FOHDQLQJ�DJHQW��LQ�RUGHU�WR�DYRLG�GDPDJLQJ�

WKH�RVFLOORVFRSH�RU�SUREH� 

z &OHDQ�WKH�YHQWLODWLRQ�KROH�ZLWK�D�VRIW�EUXVK�WR�NHHS�LW�XQLPSHGHG��'R�QRW�XVH�DQ\�FRUURVLYH�FKHPLFDO�FOHDQLQJ�

DJHQW��VR�DV�WR�DYRLG�GDPDJH�WR�WKH�RVFLOORVFRSH�PRWKHUERDUG� 

z ,I�WKH�IDQ�QHHGV�WR�EH�FOHDQHG��SOHDVH�FRQVXOW�WKH�DIWHU�VDOHV�VHUYLFH�SHUVRQQHO��VR�DV�WR�DYRLG�GDPDJH�WR�WKH�

RVFLOORVFRSH� 

� :DUQLQJ 

0DNH�VXUH�WKH�LQVWUXPHQW�LV�GU\�EHIRUH�UHFKDUJLQJ��WR�DYRLG�HOHFWULFDO�VKRUW�FLUFXLW�RU�SHUVRQDO�LQMXU\�FDXVHG�E\�

PRLVWXUH� 

6WRUH�RVFLOORVFRSH�  

7KH�OLWKLXP�EDWWHU\�QHHGV�WR�EH�FKDUJHG�EHIRUH�VWRULQJ�WKH�RVFLOORVFRSH�IRU�D�ORQJ�SHULRG� 

%DWWHU\�FKDUJH�  
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8SRQ�GHOLYHU\��WKH�OLWKLXP�EDWWHU\�PD\�QRW�EH�FKDUJHG��,W�WDNHV���KRXUV�WR�EH�IXOO\�FKDUJHG��WKH�RVFLOORVFRSH�LV�

UHFRPPHQGHG�WR�WXUQ�RII�WR�VDYH�WKH�FKDUJLQJ�WLPH���:KHQ�UXQQLQJ�RQ�EDWWHU\�SRZHU��WKH�EDWWHU\�OHYHO�LQGLFDWRU�LQ�

WKH�ORZHU�ULJKW�FRUQHU�RI�WKH�VFUHHQ�ZLOO�LQGLFDWH�WKH�EDWWHU\�XVDJH� 

&DXWLRQ��,Q�RUGHU�WR�DYRLG�FKDUJLQJ�EDWWHU\�IURP�RYHUKHDWLQJ��GR�QRW�XVH�EH\RQG�WKH�SHUPLWWHG�HQYLURQPHQWDO�

WHPSHUDWXUH�YDOXH�JLYHQ�LQ�WKH�WHFKQLFDO�VSHFLILFDWLRQ� 

$QQH[�%��$FFHVVRULHV 

6WDQGDUG�DFFHVVRULHV 

1) ��SFV�RU���SFV�IRU���;�VWDQGDUG�SUREHV��LQFO��JURXQGLQJ�QXW��JURXQGLQJ�FURFRGLOH�FOLS��VWDQGDUG�UXEEHU�SOXJ� 

2) 3RZHU�DGDSWHU����9�'&���$� 

3) 3RZHU�FRUG 

4) 6PDUW�FDOLEUDWLRQ�FHUWLILFDWH 

5) 6PDUW�SDFNLQJ�OLVW 
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2SWLRQDO�DFFHVVRULHV 

1) 2VFLOORVFRSH�VXLWFDVH�KDQGEDJ 

2) %DWWHU\ 

3) +LJK�YROWDJH�SUREH 

4) 'LIIHUHQWLDO�SUREH 

5) &XUUHQW�SUREH 
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7KLV�PDQXDO�LV�VXEMHFW�WR�FKDQJH�ZLWKRXW�QRWLFH� 

7KH�FRQWHQWV�RI�WKLV�PDQXDO�DUH�FRQVLGHUHG�FRUUHFW��,I�WKH�XVHU�ILQGV�DQ\�HUURU�RU�RPLVVLRQ��SOHDVH�FRQWDFW�

0LFVLJ� 

7KH�FRPSDQ\�ZLOO�DVVXPH�QR�UHVSRQVLELOLW\�IRU�DFFLGHQW�RU�KD]DUG�FDXVHG�E\�WKH�LPSURSHU�RSHUDWLRQ�RI�WKH�

XVHU� 

7KH�FRS\ULJKW�RI�WKLV�PDQXDO�VKDOO�EHORQJ�WR�0LFVLJ��$Q\�RUJDQL]DWLRQ�RU�LQGLYLGXDO�PD\�QRW�GXSOLFDWH��FRS\�

RU�H[FHUSW�WKH�FRQWHQWV�ZLWKRXW�0LFVLJ¶V�DXWKRUL]DWLRQ��0LFVLJ�UHVHUYHV�WKH�ULJKW�WR�FODLP�DJDLQVW�VXFK�

DFWLRQV� 
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