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,1752'8&7,217KH�0LFUR%RDUG LV�D�SDOP�VL]H��EDWWHU\�SRZHUHG�VLQJOH�ERDUG�FRPSXWHU�V\VWHP��LGHDO�IRUHGXFDWLRQDO�URERWLFV�DQG�RWKHU�LQWHUIDFH�SURMHFWV��7KLV�JHQHUDO�SXUSRVH�HPEHGGHGFRQWUROOHU�ERDUG�FDQ�DOVR�EH�XVHG�IRU�GDWD�ORJJLQJ��VPDUW�LQVWUXPHQWV��DQG�FXVWRP�FRQWURODSSOLFDWLRQV��,W�KDV�D�SUH�ORDGHG�UXQ�WLPH�V\VWHP�GHVLJQHG�WR�H[HFXWH�SVHXGR�FRGHSURGXFHG�E\�WKH�7LQ\&�FRPSLOHU�DQG�LW�FDQ�VWRUH�XS�WR���XVHU�SURJUDPV�RQ�ERDUG�7LQ\&�LV�D�VXEVHW�RI�WKH�VWDQGDUG�&�ODQJXDJH�ZLWK�YDULRXV�IXQFWLRQV�WDLORUHG�IRU�URERWLFVDSSOLFDWLRQV��7KH�SULPDU\�GHVLJQ�RI�WKLV�FRQWUROOHU�ERDUG�LV�IRU�URERWLFV�DSSOLFDWLRQV��EXW��LWFDQ�HDVLO\�EH�DGDSWHG�IRU�RWKHU�FRQWURO�DSSOLFDWLRQV�DV�ZHOO�
6<67(0�)($785(6x 0LFUR7HFK ,QWHJUDWHG�'HYHORSPHQW�(QYLURPHQW��,'(��IRU�GHYHORSLQJ�DQG�GRZQORDGLQJSURJUDPVx 'XDO�UHJXODWHG�DQG�VHSDUDWH��9�DQG��9�SRZHU�VXSSOLHV�WR�LPSURYH�V\VWHP�VWDELOLW\x $FFHSWV���WR���9�'&�VXSSO\��VXLWDEOH�IRU�EDWWHU\�RSHUDWLRQx ��GLJLW����VHJPHQW�GLVSOD\x ���/('�EDU�GLVSOD\x ���EXWWRQV�IRU�V\VWHP�IXQFWLRQV�DQG�SURJUDPPDEOH�GDWD�LQSXWx $Q�/���'�FKLS�FDSDEOH�RI�GULYLQJ���VPDOO�'&�PRWRUVx $�8/1�����FKLS�ZLWK���RSHQ�FROOHFWRU�RXWSXWV�IRU�GULYLQJ�UHVLVWLYH�DQG�LQGXFWLYH�ORDGVx ��[�((3520V����&���DQG���&����ERWK�����E\WHV��IRU�GDWD�VWRUDJH�x 7KH�0&8�LV�DEOH�WR�VWRUH�XS�WR���SURJUDPV�RI��.�E\WHV�HDFK��SOXV�DQ�LQWHUQDO��.�E\WHVRI�((3520�IRU�GDWD�VWRUDJHx $���SLQ�FRQQHFWRU�IRU�SURJUDP�GRZQORDG�DQG�VHULDO�56����FRPPXQLFDWLRQV��LQFOXGLQJ/('6�LQGLFDWLQJ�GDWD�JRLQJ�LQ�DQG�RXWx $���.+]�,5�UHFHLYHU�PRGXOH�ZLWK�LQGLFDWRU�/('x 3LH]R�VSHDNHU�IRU�VRXQG�RXWSXWx ��VHWV�RI��9�SRZHU�VXSSO\�FRQQHFWRUV�IRU�SRZHULQJ�RWKHU�FLUFXLWV�DQG�¨JDGJHWV©x 6PDOO�ERDUG�VL]H�����FP�[��FPx 1R�H[SHQVLYH�KDUGZDUH�SURJUDPPHU�QHHGHG�¤ SURJUDPV�DUH�GRZQORDGHG�XVLQJ�WKHVWDQGDUG�3&�VHULDO�SRUWx 2YHU����VDPSOH�SURJUDPV�WR�GHPRQVWUDWH�YDULRXV�IHDWXUHV�RI�WKH�7LQ\&�ODQJXDJH
$66(0%/<�,16758&7,2167KH�0LFURERDUG�FRPHV�FRPSOHWHO\�DVVHPEOHG�DQG�LQFOXGHV�WKH�IROORZLQJ�LWHPV�

�� 0%��RU�0%��ERDUG�� 6HULDO�GRZQORDG�FDEOH�� 3RZHU�FDEOH�� 6HW�RI�MXPSHU�ZLUHV
,Q�VRPH�FDVHV�WKH�KHDWVLQNV�PD\�EH�VXSSOLHG�VHSDUDWHO\��,Q�WKLV�FDVH�WKH\�ZLOO�QHHG�WR�EHILWWHG�WR�WKH�YROWDJH�UHJXODWRUV�EHIRUH DSSO\LQJ�SRZHU�WR�WKH�ERDUG��8VH�WKH�VXSSOLHGVFUHZV�WR�DWWDFK�D�KHDWVLQN�WR�HDFK�RI�WKH�YROWDJH�UHJXODWRUV��7KH�VFUHZ�LV�LQVHUWHG
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WKURXJK�WKH�KROH�LQ�WKH�UHJXODWRU©V�PHWDO�WDE�DQG�LQWR�WKH�KHDWVLQN��VHH�SKRWR���7KHKHDWVLQN�LV�WKUHDGHG�WR�WDNH�WKH�VFUHZ�¤ QR�QXW�UHTXLUHG�

0LFUR%RDUG�NLW�FRQWHQWV
32:(5�6833/<7KH�0LFUR%RDUG�UHTXLUHV�D�PLQLPXP�'&�YROWDJH�RI�����YROWV��7KLV�HQVXUHV�WKDW�WKH��9UHJXODWRU�LV�ZRUNLQJ�SURSHUO\��7KLV�LV�QHFHVVDU\�IRU�SURSHU�V\VWHP�IXQFWLRQ�
7KH��9�UHJXODWRU�LV�RQO\�XVHG�WR�SRZHU�WKH�/���'�PRWRU�FRQWUROOHU�DQG�WR�SURYLGH�DFRQYHQLHQW�SRZHU�VRXUFH�IRU�WKH�8/1�����RXWSXW�GULYHU��$����9�LQSXW�PHDQV�WKH��9UHJXODWRU�LV�QRW�ZRUNLQJ�SURSHUO\��+RZHYHU�WKLV�LV�QRW�D�SUREOHP�EHFDXVH�WKH��9�VXSSO\�LVQRW�FULWLFDO��,W�LV�WKHUH�WR�HQVXUH�WKH�PD[LPXP�'&�PRWRU�YROWDJH�YROWDJH�UDWKHU�WKDQ�WKHPLQLPXP�
,W�LV�UHFRPPHQGHG�WR�XVH�DV�ORZ�D�SRZHU�VXSSO\�YROWDJH�DV�SRVVLEOH��7KLV�PLQLPLVHV�WKHKHDW�GLVVLSDWLRQ�LQ�WKH�UHJXODWRUV��DOORZLQJ�WKHP�WR�UXQ�FRROHU��,I�XVLQJ�KLJKHU�YROWDJHV�WKHQODUJHU�KHDWVLQNV�PD\�EH�QHFHVVDU\�
3RZHU�WR�WKH�ERDUG�LV�FRQQHFWHG�XVLQJ�WKH�VXSSOLHG���ZD\�FDEOH��ZLWK�WKH�UHG�ZLUHFRQQHFWHG�WR�SRVLWLYH�DQG�WKH�EODFN�ZLUH�WR�QHJDWLYH�RU�JURXQG��7KH�ZKLWH�ZLUH�LV�QRW�XVHGDQG�VKRXOG�EH�OHIW�XQFRQQHFWHG�
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7KH�FDEOH�FRQQHFWV�WR�WKH���SLQ�KHDGHU������MXVW�EHORZ�WKH�YROWDJH�UHJXODWRUV��3OXJ�WKHFDEOH�LQ�VR�WKDW�WKH�EODFN�ZLUH�LV�FORVHVW�WR�WKH�YROWDJH�UHJXODWRU�
127(��� 7KHUH�LV�QR�UHYHUVH�SRODULW\�GLRGH�WR�SURWHFW�WKH�ERDUG�DJDLQVW�FRQQHFWLQJ�WKHSRZHU�VXSSO\�WKH�ZURQJ�ZD\�DURXQG��7KLV�ZDV�GRQH�GHOLEHUDWHO\�WR�PLQLPLVH�YROWDJH�GURSVZKHQ�XVLQJ�EDWWHULHV��+RZHYHU�WKH�DUUDQJHPHQW�RI�WKH���SLQ�SRZHU�FRQQHFWRU�RQ�WKH�ERDUGSURYLGHV�VRPH�SURWHFWLRQ�DJDLQVW�UHYHUVH�FRQQHFWLRQ��7KH�WKLUG�SLQ��FORVHVW�WR�WKH�SRZHUVZLWFK��LV�XQFRQQHFWHG��,I�WKH�FDEOH�LV�SOXJJHG�LQ�UHYHUVH�WKH�EODFN�ZLUH�ZRXOG�EHFRQQHFWHG�WR�WKLV�SLQ��ZKLFK�JRHV�QRZKHUH��2I�FRXUVH�WKLV�ZLOO�RQO\�ZRUN�LI�WKH�FDEOH�LVZLUHG�DV�GHVFULEHG�DERYH�
127(��� ,Q�$//�FDVHV�ZKHUH�D�FRQQHFWRU�KDV�D�JURXQG�SLQ�LW�LV�DUUDQJHG�VR�WKDW�WKHJURXQG�SLQ�LV�WRZDUGV�WKH�WRS��GLVSOD\��HQG�RI�WKH�ERDUG��UHIHU�WR�WKH�SLQRXW�SKRWR�EHORZ��
3,1287

,�2�3,1�$55$1*(0(17x ,�2�SLQV�������DUH�FRQQHFWHG�WR�VHJPHQWV�$���+�UHVSHFWLYHO\�RI�WKH���VHJPHQW�GLVSOD\x ,�2�SLQV���¤ ���DUH�FRQQHFWHG�WR�WKH�LQSXWV��YLD���.�UHVLVWRUV��RI�WKH�8/1�����7KHUHIRUH�DOO�WKH�8/1�����RXWSXWV�ZLOO�WXUQ�RQ�DIWHU�SRZHU�XS�RU�UHVHWx ,�2�SLQV���¤ ���DUH�FRQQHFWHG�WR�EXWWRQV���¤ ���6\VWHP�DQG�8VHU���UHVSHFWLYHO\�x 7KH�VSHDNHU�LV�FRQQHFWHG�WR�,�2�SLQ����EXW�WKLV�FDQ�EH�FKDQJHG��6LPSO\�UHPRYH�WKHMXPSHU�OLQN�EHORZ�WKH�VSHDNHU�DQG�XVH�D�MXPSHU�ZLUH�WR�FRQQHFW�WR�DQRWKHU�,�2�SLQ�
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$77(17,216�$1'�&$87,216x +LJK�VSHHG�PRWRUV�ZLOO�JHQHUDWH�D�ORW�RI�HOHFWLFDO�QRLVH�ZKLFK�FDQ�DIIHFW�V\VWHPRSHUDWLRQ��,Q�WKH�ZRUVW�FDVH�WKLV�HOHFWULFDO�QRLVH�FDQ�DOWHU�WKH�YDOXH�RI�GDWD�VWRUHG�LQVLGHWKH�FKLSV���D�FRPPRQ�SUREOHP�WR�DOO�FLUFXLWV��QRW�MXVW�WKH�0LFUR%RDUG���,Q�H[WUHPH�FDVHVLW�FDQ�DOVR�GDPDJH�WKH�RQ�FKLS�UXQ�WLPH�V\VWHP��,Q�WKLV�FDVH�\RX�ZLOO�QHHG�WR�VHQG�WKH0LFUR%RDUG�EDFN�WR�XV�WR�UHVHW�WKH�ZKROH�V\VWHP��8VLQJ�JHDUKHDG�PRWRUV�LVUHFRPPHQGHG�WR�PLQLPLVH�HOHFWULFDO�QRLVH�x 7KH�ODVW����E\WHV�RI�WKH���&���((3520�DUH�UHVHUYHG�IRU�V\VWHP�KRXVHNHHSLQJ��$Q\XVHU�GDWD�ZULWWHQ�LQWR�WKHVH�ORFDWLRQV�ZLOO�EH�RYHUZULWWHQ�HDFK�WLPH�WKH�V\VWHP�LV�UHVHW�x 7KH�7LQ\&�IXQFWLRQV�¨GHOD\���DQG�¨VRXQG��© RQO\�SURYLGH�DSSUR[LPDWH�WLPH�DFFXUDF\�7KLV�PXVW�EH�WDNHQ�LQWR�DFFRXQW�ZKHQ�ZULWLQJ�WLPH�FULWLFDO�DSSOLFDWLRQV�x 7KH�7LQ\&�IXQFWLRQV�¨ZULWHV��© DQG�¨ZULWHF��© GLVSOD\�IRUPDWWHG�UHSUHVHQWDWLRQV�RIFKDUDFWHUV�RQ�WKH���VHJPHQW�GLVSOD\��3OHDVH�IDPLOLDULVH�\RXUVHOI�ZLWK�WKHVH�IXQFWLRQVEHIRUH�XVH��<RX�FDQ�XVH�WKH�¨ZULWHE��© IXQFWLRQ�WR�GLVSOD\�DQ�XQIRUPDWWHG�E\WH�
0,&52%2$5'�/$<287

6HH�7DEOH���IRU�GHWDLOV�
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� 3RZHU�VXSSO\�LQGLFDWRU� ���GLJLWDO�,�2�FRQQHFWRUV��QXPEHUHG���WR����IURP�WRS�WR�ERWWRP��7KHVH�DUH�DOVRFRQQHFWHG�WR�RWKHU�SDUWV�RI�WKH�ERDUG�¤ VHH�¨��© EHORZ�
� ,5���/RZ�9ROWDJH�LQGLFDWRU��7KLV�DPEHU�/('�IODVKHV�ZKHQ�WKH�0LFURERDUG�LVGHWHFWLQJ�DQG�UHFHLYLQJ�,5�GDWD�25�ZKHQ�WKH�VXSSO\�YROWDJH�LV�ORZ��7KH0LFURERDUG�ZLOO�QRW�GHWHFW�DQ\�,5�VLJQDO�ZKHQ�WKH�SRZHU�VXSSO\�LV�LQVXIILFLHQW�� ��GLJLW���VHJPHQW�GLVSOD\� ��.+]�,5�UHFHLYHU�PRGXOH� 3LH]R�VSHDNHU��7KH�VSHDNHU�LV�FRQQHFWHG�WR�SLQ����EXW�FDQ�EH�FKDQJHG�� 6\VWHP�FRQWURO�,&� ((3520���&��������[���� ((3520���&��������[����� 6\VWHP�0&8�� �9�RXWSXW�FRQQHFWRU�� &RPPXQLFDWLRQV�LQGLFDWRUV��7KH�UHG�DQG�JUHHQ�/('V�IODVK�ZKHQ�WKH�0LFURERDUGLV�WUDQVPLWWLQJ�DQG�UHFHLYLQJ�VHULDO�GDWD��� 6HULDO�56����FRQQHFWRU��7KLV���SLQ�FRQQHFWRU�FRQQHFWV�WKH�0LFURERDUG�WR�WKHVHULDO�&20�SRUW�RI�D�3&��� 5HVHW�EXWWRQ�¤ XVHG�WR�UHERRW�WKH�V\VWHP�� 3&�EXWWRQ��7KLV�EXWWRQ�SXWV�WKH�0LFURERDUG�LQWR�GRZQORDG�PRGH�WR�WUDQVIHU�DSURJUDP�IURP�D�3&��.H\FRGH� ������� 1XPHULF�EXWWRQV��7KHVH�EXWWRQV��QXPEHUHG������IURP�OHIW�WR�ULJKW��DUH�XVHU�IRUQXPHULF�LQSXW��.H\FRGHV� ���¤����$6&,,�¨�©¤¨�©���� 6\VWHP�7HVW�EXWWRQ��:KHQ�SUHVVHG�DIWHU�UHVHW�WKH�V\VWHP�ZLOO�SHUIRUP�D�FKHFN�RIWKH�ERDUG��.H\FRGH� ������� 8VHU�EXWWRQ�¤ XVHU�GHILQHG��.H\FRGH� ������� ��SDLUV�RI��9�SURJUDPPDEOH�RXWSXWV�IRU�GULYLQJ��LQGXFWLYH��ORDGV��� 0RWRU�FRQWURO�RXWSXWV��� 0DLQ�SRZHU�VZLWFK��� 0RWRU�FRQWURO�LQSXWV��� ([WHUQDO�SRZHU�VXSSO\�FRQQHFWRU��%(:$5(��1RW�SRODULW\�SURWHFWHG�
�� ���/('�EDU�GLVSOD\��7KHVH�DUH�FRQQHFWHG�WR�WKH�,�2�SLQV�DV�ZHOO�DV�WKH�QXPHULFEXWWRQV�DQG�WKH���VHJPHQW�GLVSOD\��7KHUHIRUH�WKH\�ZLOO�OLJKW�DV�WKH�,�2�SLQVFKDQJH��EXWWRQV�DUH�SXVKHG�RU�GDWD�ZULWWHQ�WR�WKH���VHJPHQW�GLVSOD\��7KH�/('VFDQ�EH�GLVDEOHG�E\�FXWWLQJ�WKH�ZLUH�OLQNV�DW�HDFK�HQG�RI�WKH�EDU�GLVSOD\V��� �9��9�YROWDJH�UHJXODWRUV��%H�FDUHIXO�¤ WKHVH�FDQ�JHW�KRW��0XVW�XVH�KHDWVLQNV�7DEOH��
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'(9(/23,1*�352*5$06�)25�7+(�0,&52%2$5'x 7KH�0LFUR7HFK�,'(�LQYRNHV�WKH�H[WHUQDO�SURJUDP�¨&03�(;(© WR�FRPSLOH�SURJUDPV�x 7LQ\&�SURJUDPV�DUH�VLPSO\�WH[W�ILOHV�¤ DQ\�WH[W�HGLWRU�FDQ�EH�XVHG�x 5LJKW�FOLFNLQJ�DQ\ZKHUH�RQ�WKH�WH[W�ZLOO�LQYRNH�D�SRSXS�FRPPDQG�PHQX�x 3URJUDPV�DUH�VDYHG�DXWRPDWLFDOO\�EHIRUH�FRPSLOHG�
7KH�IROORZLQJ�SKRWR�VKRZV�D�VFUHHQVKRW�RI�WKH�0LFUR7HFK�,'(�
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'2:1/2$',1*�$1'�6725,1*�352*5$06�72�7+(�0,&52%2$5'�7KH�IROORZLQJ�DVVXPHV�WKH�SURJUDP�LV�DOUHDG\�RSHQ�LQ�WKH�,'(���� &RQQHFW�WKH�GRZQORDG�FDEOH�WR�D�3&�&20�SRUW��� 6ZLWFK�RQ�RU�SUHVV�WKH�5HVHW�EXWWRQ�RQ�WKH�0LFUR%RDUG��� 3UHVV�WKH�3&�EXWWRQ������XQWLO�WKH�PHVVDJH�¦3&����§ DSSHDUV�RQ�WKH�GLVSOD\��7KHQSUHVV�RQH�RI�WKH�EXWWRQV�����WR�VHOHFW�WKH�SURJUDP�VWRUDJH�DUHD��:DLW�XQWLO�WKHVHOHFWHG�GLJLW�GLVDSSHDUV�RQ�WKH�GLVSOD\�EHIRUH�VWDUWLQJ�WKH�GRZQORDG��� &OLFN�WKH�'RZQORDG�EXWWRQ�RQ�WKH�,'(�PHQX�EDU��� 7KH�UHG�DQG�JUHHQ�/('V�ZLOO�IODVK�DV�GDWD�LV�GRZQORDGHG��� $IWHU�D�VXFFHVVIXO�GRZQORDG�WKH�PHVVDJH�¦'RQH§ DSSHDUV��� 6RRQ�DIWHU�WKH�PHVVDJH�¦5XQ����§ DSSHDUV��3UHVV�EXWWRQ�����WR�VHOHFW�WKH�SURJUDPWR�UXQ��� $�QXPEHU�DSSHDUV�LQGLFDWLQJ�WKH�DPRXQW�RI�IUHH�UXQ�WLPH�PHPRU\�XQLWV��� 3URJUDP�VWDUWV�UXQQLQJ
5811,1*�352*5$06�21�7+(�0,&52%2$5'�� 6ZLWFK�RQ�RU�SUHVV�WKH�5HVHW�EXWWRQ�RQ�WKH�0LFUR%RDUG�� :DLW�XQWLO�WKH�PHVVDJH�¦5XQ����§ DSSHDUV�WKHQ�SUHVV�EXWWRQ�����WR�VHOHFW�WKHSURJUDP�WR�UXQ��� $�QXPEHU�DSSHDUV�LQGLFDWLQJ�WKH�DPRXQW�RI�IUHH�UXQ�WLPH�PHPRU\�XQLWV��� 3URJUDP�VWDUWV�UXQQLQJ�
127(�:KLOH�GRZQORDGLQJ�WKH�HUURU�PHVVDJH�¦6L]H�(UURU§ ZLOO�EH�GLVSOD\HG�LI�WKH�VL]H�RIWKH�GRZQORDGHG�SURJUDP�LV�WRR�ODUJH�IRU�WKH�DYDLODEOH�SURJUDP�VWRUDJH�DUHD��1RWH�WKDW�WKHVL]H�RI�WKH�REMHFW�FRGH�ILOH�KDV�QR�GLUHFW�UHODWLRQVKLS�ZLWK�LWV�UXQ�WLPH�PHPRU\�UHTXLUHPHQW�
:+(5(�72�*(7�7+(�62)7:$5(7KH�ODWHVW�YHUVLRQ�RI�WKH�0LFUR7HFK�HGLWRU�,'(��FRPSLOHU�DQG�VDPSOH�SURJUDPV�FDQ�EHGRZQORDGHG�GLUHFW�IURP�WKH�PDQXIDFWXUHU©V�ZHEVLWH�DW�ZZZ�PFX�KN�GRZQORDG�SKS�
)RU�MXVW�WKH�VDPSOH�SURJUDPV�WKHQ�GRZQORDG�IURP�ZZZ�PFX�KN�H[SHULPHQWV�SKS�
)RU�IXUWKHU�LQIRUPDWLRQ�DERXW�WKLV�DQG�RWKHU�NLWV�SOHDVH�YLVLW�WKH�2]LWURQLFV�ZHEVLWH�DWZZZ�R]LWURQLFV�FRP

http://www.ozitronics.com/
http://www.mcu.hk/experiments.php
http://www.mcu.hk/download.php
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6&+(0$7,&
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