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0(������0HFKDWURQLFV�,�/DERUDWRU\�
/DE����/DE�9LHZ�&RPSXWHU�6\VWHPV�

��
,QWURGXFWLRQ�
�
7KH�SXUSRVH�RI�WKLV�ODE�LV�WR�LQWURGXFH�WKH�EDVLFV�RI�GDWD�FROOHFWLRQ�DQG�DQDO\VLV�XVLQJ�/DE�
9LHZ���/DE�9LHZ�LV�D�YLVXDO�SURJUDPPLQJ�ODQJXDJH�FDSDEOH�RI�FUHDWLQJ�VSHFLDOL]HG�JUDSKLFDO�
XVHU�LQWHUIDFHV�WKDW�FDQ�FROOHFW��DQDO\]H��DQG�VDYH�GDWD�LQ�D�ZLGH�YDULHW\�RI�DSSOLFDWLRQV���,Q�
WKLV�ODE�\RX�ZLOO�FUHDWH�D�/DE�9LHZ�SURJUDP�WKDW�ZLOO�FDSWXUH�DQ�$&�VLJQDO��FDOFXODWH�WKH�
IUHTXHQF\�DQG�DPSOLWXGH�RI�WKH�VLJQDO��DQG�H[SRUW�WKH�GDWD�WR�D�GDWD�ILOH��
�
/DE�3URFHGXUH�
*HW�$FTXDLQWHG�ZLWK�/DE�9LHZ�
��� 2SHQ�/DE�9LHZ�YLD�VWDUW�PHQX�
�
��� 6HOHFW�WKH�´1HZ�9,µ�EXWWRQ�WR�FUHDWH�D�QHZ�/DE�9LHZ�SURJUDP��
�

D�� 2SHQLQJ�D�QHZ�SURJUDP�LQ�/DE�9LHZ�FUHDWHV�WZR�ZLQGRZV�WKDW�DUH�UHODWHG��EXW�VHUYH�
WZR�GLIIHUHQW�SXUSRVHV���$�GHVFULSWLRQ�RI�HDFK�LV�OLVWHG�EHORZ��

�
L�� 3DQHO�:LQGRZ��7KH�SDQHO�ZLQGRZ�LV�WKH�JUDSKLFDO�XVHU�LQWHUIDFH��*8,��IRU�WKH�

SURJUDP�\RX�KDYH�MXVW�RSHQHG���5LJKW�QRZ�WKLV�ZLQGRZ�LV�HPSW\��EXW�LQ�WKLV�ODE�
\RX�ZLOO�ILOO�LW�ZLWK�FRQWUROV�WKDW�ZLOO�FROOHFW�GDWD�DQG�GLVSOD\V�WKDW�VKRZ�WKH�
UHVXOWV�RI�WKH�RSHUDWLRQV�SHUIRUPHG�RQ�WKH�GDWD�FROOHFWHG��

�
LL�� 'LDJUDP�ZLQGRZ��7KH�GLDJUDP�ZLQGRZ�LV�WKH�PHDW�RI�GDWD�DFTXLVLWLRQ�SURJUDPV�

FUHDWHG�LQ�/DE�9LHZ���7KLV�ZLQGRZ�LV�ZKHUH�\RX�SODFH�EORFNV�WKDW�UHSUHVHQW�
IXQFWLRQV�WKDW�/DE�9LHZ�FDQ�SHUIRUP���7KHVH�EORFNV�DUH�WKHQ�FRQQHFWHG�E\�ZLUHV�
WKDW�WHOO�/DE�9LHZ�WKH�RUGHU�WKDW�RSHUDWLRQV�DUH�SHUIRUPHG���$�FRPSOHWHG�
SURJUDP�ORRNV�OLNH�D�FLUFXLW�GLDJUDP�ZLWK�GLIIHUHQW�FRORUHG�ZLUHV�DQG�YDULRXV�
IXQFWLRQDO�EORFNV��

�
��� 7DNH�D�PRPHQW�WR�ORRN�DURXQG�LQ�DW�WKH�GLIIHUHQW�WRROV�DYDLODEOH�WR�\RX�LQ�HDFK�ZLQGRZ�

�ULJKW�FOLFN�LQ�WKH�ZLQGRZ�WR�VKRZ�WKH�PHQX�IRU�HDFK�ZLQGRZ���VKRZ�FRQWH[W�KHOS���
�
&UHDWH�<RXU�3URJUDP�
��� 5LJKW�FOLFN�LQ�WKH�GLDJUDP�ZLQGRZ�WR�VKRZ�WKH�IXQFWLRQV�PHQX�DQG�VHOHFW�WKH�FDVH�EORFN�

IURP�WKH�VWUXFWXUHV�VXE�PHQX��
�
��� 'UDZ�D�VTXDUH�E\�FOLFNLQJ�WKHQ�GUDJJLQJ���)LOO�WKH�ZKROH�ZLQGRZ³\RX·OO�QHHG�WKH�VSDFH��
�
��� 6HOHFW�WKH�ZLULQJ�WRRO�IURP�WKH�WRROV�SDOOHW��ORRNV�OLNH�D�OLWWOH�VSRRO��DQG�ULJKW�FOLFN�RQ�WKH�

JUHHQ�VTXDUH�RQ�WKH�OHIW�RI�WKH�ER[�WR�RSHQ�D�FRQWH[W�PHQX��
�
��� 6HOHFW�¶&UHDWH·�!�¶&RQWURO·�DQG�D�JUHHQ�ER[�ODEHOHG�´%RROHDQµ�DSSHDUV�WR�WKH�OHIW�RI�WKH�

FDVH�EORFN�DWWDFKHG�ZLWK�D�JUHHQ�ZLUH��
�
��� 6HOHFW�WKH�3DQHO�:LQGRZ�DQG�QRWLFH�WKH�EXWWRQ�WKDW�/DE�9LHZ�SODFHG�LQ�WKLV�ZLQGRZ���

7KLV�EXWWRQ�LV�WKH�VWDUW�EXWWRQ�IRU�\RXU�SURJUDP��
�
��� 6HOHFW�WKH�WH[W�WRRO�IURP�WKH�WRRO�ZLQGRZ�DQG�FKDQJH�WKH�WH[W�RQ�WKH�EXWWRQ�IURP�

¶%RROHDQ·�WR�¶6WDUW·��
�
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����5LJKW�FOLFN�LQ�WKH�'LDJUDP�ZLQGRZ�DQG�VHOHFW�¶'DWD�$FTXLVLWLRQ·�!�¶$QDORJ�,QSXW·�!�¶$,�
$FTXLUH�:DYHIRUP�YL�·�

�
����:KHQ�\RX�VHOHFW�¶$,�$FTXLUH�:DYHIRUP�YL�·�WKH�FXUVRU�WXUQV�LQWR�D�KDQG�WKDW�´SLFNV�XSµ�

WKH�EORFN��
�
����0RYH�WKH�FXUVRU�LQWR�WKH�GLDJUDP�ZLQGRZ�DQG�GURS�WKH�$,�$FTXLUH�:DYHIRUP�YL�LQ�WKH�

FDVH�EORFN����
�
����6HOHFW�WKH�ZLULQJ�WRRO�DQG�ULJKW�FOLFN�WKH�SXUSOH�¶OHDG·�DQG�VHOHFW�&UHDWH�!�&RQWURO��
�
����5HSHDW�VWHS�WKLUWHHQ�IRU�WKH�EOXH�DQG�RUDQJH�OHDGV�RQ�WKH�OHIW�RI�WKH�EORFN��
�
����6ZLWFK�WR�WKH�SDQHO�ZLQGRZ�DQG�QRWLFH�WKDW�WKHUH�DUH�QRZ�WKUHH�FRQWUROV�RQ�LQ�WKLV�

ZLQGRZ�FRUUHVSRQGLQJ�WR�WKH�RQHV�\RX�MXVW�FUHDWHG�LQ�WKH�GLDJUDP�ZLQGRZ��
�
����8VH�WKH�SRVLWLRQ�VL]H�VHOHFW�WRRO�WR�UHDUUDQJH�WKH�WKUHH�LQSXWV�\RX�MXVW�FUHDWHG�VR�WKDW�

WKHLU�ZLUHV�DQG�ODEHOV�DUH�HDV\�WR�IROORZ�DQG�UHDG��
�
����5HSHDW�VWHS�IRXU��EXW�XVH�D�´IRU�ORRSµ�LQVWHDG�RI�´FDVH�ORRSµ��
�
����5LJKW�FOLFN�LQ�WKH�GLDJUDP�ZLQGRZ�WR�VKRZ�WKH�IXQFWLRQV�PHQX�DQG�VHOHFW�WKH�IRU�ORRS�

EORFN�IURP�WKH�VWUXFWXUHV�VXE�PHQX��
�
����'UDZ�D�VTXDUH�LQ�WKH�XSSHU�OHIW�TXDUWHU�RI�WKH�FDVH�ORRS�E\�FOLFNLQJ�DQG�GUDJJLQJ�DV�LQ�

VWHS�ILYH��UHIHU�WR�WRS�ILJXUH�RQ�SDJH�����
�
����8VLQJ�WKH�ZLUH�WRRO��OHIW�FOLFN�RQ�WKH�QXPEHU�RI�VDPSOHV�EORFN�DQG�FRQQHFW�LW�WR�WKH�EOXH�1�

OHDG�RI�WKH�IRU�ORRS��VHWV�WKH�QXPEHU�RI�LWHUDWLRQV�IRU�WKH�ORRS���
�
����,Q�WKH�IXQFWLRQV�PHQX��VHOHFW�IURP�WKH�´1XPHULFµ�PHQX�WKH�´5HFLSURFDOµ�EORFN�DQG�SODFH�

LW�LQVLGH�WKH�IRU�ORRS��
�
����6HOHFW�WKH�´0XOWLSO\µ�EORFN�IURP�WKH�´1XPHULFµ�PHQX�DQG�SXW�LW�LQ�WKH�IRU�ORRS��
�
����)LQG�WKH�´$UUD\µ�PHQX�DQG�SLFN�WKH�´%XLOG�$UUD\µ�EORFN��VHFRQG�URZ��VHFRQG�FROXPQ��DQG�

SODFH�LW�LQWR�WKH�IRU�ORRS��
�
����8VLQJ�WKH�SRVLWLRQ�VL]H�VHOHFW�WRRO��JUDE�WKH�ERWWRP�FRUQHU�RI�WKH�´%XLOG�$UUD\µ�EORFN�DQG�

GUDJ�LW�GRZQ�XQWLO�WKH�EORFN�KDV�WZR�LQSXWV��
�
����8VLQJ�WKH�ZLUH�WRRO��FRQQHFW�WKH�VDPSOLQJ�UDWH�EORFN�WR�WKH�UHFLSURFDO�EORFN�LQSXW��RQ�WKH�

OHIW�VLGH��
�
����&RQQHFW�WKH�UHFLSURFDO�RXWSXW�WR�WKH�´[µ�LQSXW�RI�WKH�PXOWLSO\�EORFN��DQG�WKH�´Lµ�EORFN�WR�

WKH�´\µ�LQSXW�RI�WKH�PXOWLSO\�EORFN����
�
����&RQQHFW�WKH�PXOWLSO\�RXWSXW�WR�WKH�WRS�LQSXW�RI�WKH�EXLOG�DUUD\�EORFN��
�
����&RQQHFW�WKH�ZDYH�IRUP�RXWSXW�RI�WKH�´$,�$FTXLUH�:DYHIRUP�%ORFNµ��EURZQ�OHDG��WR�WKH�

ERWWRP�LQSXW�RI�WKH�EXLOG�DUUD\�EORFN��LQVLGH�WKH�IRU�ORRS��
�
����)URP�WKH�VWUXFWXUHV�PHQX��VHOHFW�WKH�FDVH�EORFN�DQG�ILOO�WKH�WRS�ULJKW�FRUQHU��
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�
����5LJKW�FOLFN�WKH�TXHVWLRQ�PDUN�DQG�VHOHFW�FUHDWH�FRQWURO��
�
����,Q�WKH�´)LOH�,�2µ�PHQX�VHOHFW�WKH�´:ULWH�WR�6SUHDGVKHHWµ�EORFN�DQG�SXW�LW�LQWR�WKH�FDVH�

EORFN��
�
����8VLQJ�WKH�ZLUH�WRRO��FRQQHFW�WKH�RXWSXW�IURP�WKH�EXLOG�DUUD\�EORFN�LQ�WKH�IRU�ORRS�WR�WKH�

�'�GDWD�LQSXW�OHDG�RQ�WKH�´:ULWH�WR�6SUHDGVKHHWµ�EORFN��
�
����,Q�WKH�)XQFWLRQV�7RROER[��SRLQW�WR�´$QDO\]Hµ�!�´:DYHIRUP�0HDVXUHPHQWµ�DQG�VHOHFW�WKH�

´([WUDFW�6LQJOH�7RQH�,QIRUPDWLRQµ�EORFN���3ODFH�WKLV�EORFN�LQWR�WKH�ORZHU�ULJKW�FRUQHU�RI�
WKH�ODUJH�FDVH�EORFN��

�
����8VLQJ�WKH�ZLUH�WRRO��FRQQHFW�WKH�RXWSXW�RI�WKH�$,�$FTXLUH�:DYHIRUP�EORFN��EURZQ�OHDG��WR�

WKH�WLPH�VLJQDO�LQSXW�RI�WKH�([WUDFW�6LQJOH�7RQH�,QIRUPDWLRQ�EORFN��WRS�OHIW�OHDG���
�
����5LJKW�FOLFN�RQ�WKH�´GHWHFWHG�IUHTXHQF\µ�RXWSXW�OHDG�RI�WKH�H[WUDFWRU�EORFN�DQG�VHOHFW�

&UHDWH�!�,QGLFDWRU����
�
����5HSHDW�VWHS�WKLUW\�ILYH�IRU�WKH�´GHWHFWHG�DPSOLWXGHµ�RXWSXW�OHDG�RI�WKH�H[WUDFWRU�EORFN��
�
����1RZ��LI�\RX·UH�QRW�WRWDOO\�ORVW��JR�WR�WKH�SDQHO�ZLQGRZ��ZLQGRZ�!�VKRZ�SDQHO�RU�FOLFN�LQ�

WKH�JUD\�ZLQGRZ����
�
����5LJKW�FOLFN�RQ�WKH�JUD\�DUHD�RI�WKH�SDQHO�WR�RSHQ�WKH�)XQFWLRQV�PHQX��SRLQW�WR�WKH�*UDSK�

PHQX��VHOHFW�D�:DYHIRUP�*UDSK��DQG�SODFH�LW�RQ�WKH�SDQHO��
�
����*R�EDFN�WR�WKH�GLDJUDP�DQG��XVLQJ�WKH�ZLUH�WRRO��FRQQHFW�DQ\�EURZQ�ZLUH�WR�WKH�ZDYHIRUP�

JUDSK��QRW�WKH�EURZQ�ZLUH�LQ�WKH�IRU�ORRS���
�
����*R�EDFN�WR�WKH�SDQHO�DQG�XVH�WKH�SRVLWLRQ�VL]H�VHOHFW�WRRO�WR�PRYH�WKH�VZLWFK�ODEHOHG�

%RROHDQ�WR�DQ�DHVWKHWLFDOO\�SOHDVLQJ�ORFDWLRQ����
�
����5LJKW�FOLFN�WKH�%RROHDQ�\RX�MXVW�PRYHG��VHOHFW�5HSODFH��DQG�FKRRVH�D�URFNHU��WRJJOH��RU�

VOLGH�VZLWFK�IURP�WKH�%RROHDQ�PHQX��
�
����5LJKW�FOLFN�WKH�VZLWFK�DJDLQ�DQG�VHOHFW�9LVLEOH�,WHPV�!�8QFKHFN�/DEHO��
�
����8VLQJ�WKH�HGLW�WH[W�WRRO���LW·V�D�OHWWHU�$��W\SH�WKH�ZRUGV�´'RQ·W�6DYHµ�WR�WKH�OHIW�RI�WKH�

VZLWFK�DQG�WKH�ZRUG�´6DYHµ�WR�WKH�ULJKW�RI�WKH�VZLWFK��
�
����8VLQJ�WKH�SRLQWHU�WRRO��ORRNV�OLNH�D�KDQG���ULJKW�FOLFN�RQ�WKH�VWDUW�EXWWRQ��VHOHFW�

PHFKDQLFDO�DFWLRQ��DQG�FKRRVH�VZLWFK�XQWLO�UHOHDVHG��
�
1RWH��$W�WKLV�SRLQW�\RXU�SURJUDP�LV�ILQLVKHG���5HIHU�WR�WKH�ILJXUHV�RQ�SDJH���LI�\RX�KDYH�

TXHVWLRQV�DERXW�\RXU�SURJUDP��
�
����6DYH�\RXU�SURJUDP�WR�D�GLVN�WKDW�\RX�ZLOO�WDNH�ZLWK�\RX���0DNH�VXUH�HDFK�ODE�SDUWQHU�

JHWV�D�FRS\�RI�WKH�SURJUDP��
�
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7HVWLQJ�WKH�3URJUDP�
�
����/RFDWH�\RXU�VLJQDO�JHQHUDWRU�DQG�WXUQ�LW�RQ��
�
����/RFDWH�D�%1&�%DQDQD�FRQQHFWRU�DQG�D�%1&�FDEOH��
�
����$WWDFK�RQH�HQG�RI�WKH�%1&�FDEOH�WR�WKH�RXWSXW�RI�WKH�VLJQDO�JHQHUDWRU�DQG�DWWDFK�WKH�

RSSRVLWH�HQG�WR�WKH�%1&�%DQDQD�FRQQHFWRU��
�
����,QVHUW�WKH�UHG�EDQDQD�OHDG�WR�WKH�$,B&+��SRUW�RI�WKH�'$4�FDUG�RQ�WKH�EHQFK�DQG�WKH�

EODFN�OHDG�WR�WKH�$,B*1'��
�
����6HOHFW�5XQ�&RQWLQXRXVO\�IURP�WKH�WRRO�EDU�RQ�WKH�WRS�RI�WKH�SDQHO�ZLQGRZ��
�
����&OLFN�RQ�WKH�VWDUW�EXWWRQ�RI�WKH�SDQHO�\RX�MXVW�FUHDWHG��DQG�ORRN�DW�\RXU�GDWD�GLVSOD\HG�RQ�

WKH�ZDYHIRUP�JUDSK��
�

D�� ,I�\RX�KDYH�GRQH�HYHU\WKLQJ�FRUUHFWO\�\RX�VKRXOG�VHH�WKH�ZDYHIRUP�LQ�WKH�:DYHIRUP�
*UDSK�GLVSOD\�RQ�\RXU�*8,��

�
E�� 7HVW�\RXU�SURJUDP�ZLWK�WKH�´'RQ·W�6DYHµ�µ6DYHµ�VZLWFK�LQ�ERWK�SRVLWLRQV��

�
L�� 9HULI\�WKDW�\RXU�GDWD�LV�VDYHG�LQ�D�IRUPDW�WKDW�FDQ�EH�RSHQHG�LQ�([FHO��

�
����'HPRQVWUDWH�WR�\RXU�7$�WKDW�\RXU�VHWXS�ZRUNV�FRUUHFWO\��
�
53) Answer the lab questions on the following page. 
�
54) &OHDQ�XS�\RXU�VWDWLRQ� 
�

a) 5HWXUQ�FDEOHV�DQG�FRQQHFWRUV�WR�WKHLU�UHVSHFWLYH�KRPHV� 
 
b) Turn off power to the signal generator. 

 
c) Exit Lab View and log off your computers. 

�
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4XHVWLRQV�
�
��� :KDW�LV�WKH�SXUSRVH�RI�HDFK�WKH�IROORZLQJ�VWUXFWXUHV�LQ�WKH�GLDJUDP�ZLQGRZ�RI�/DE�9LHZ"�
�

D�� &DVH�/RRS�
�
�
�
E�� )RU�/RRS�

�
�
�
�
��� ([SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�D�/DE�9LHZ�GLVSOD\�DQG�FRQWURO��
�
�
�
�
�
��� 8VLQJ�WKH�KHOS�PHQX��OLVW�HDFK�RI�WKH�SRVVLEOH�FRORUV�RI�ZLUHV�LQ�WKH�GLDJUDP�ZLQGRZ�DQG�

ZKDW�NLQG�RI�LQIRUPDWLRQ�HDFK�V\PEROL]HV��
�
�
�
�
�
�
�
�
�
��� :KDW�GRHV�WKH�IRU�ORRS�LQ�\RXU�SURJUDP�GR"��:K\�GR�ZH�QHHG�WR�LQFOXGH�LW�LQ�WKH�

SURJUDP"�
�
�
�
�
�
�
�
�
��� 6XJJHVW�WZR�SRVVLEOH�DSSOLFDWLRQV�IRU�/DE�9LHZ��
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