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C H A P T E R  T W O :  Control by GPIB

In this chapter, see how

½ To address your Waverunner scope for GPIB

½ To configure GPIB software

½ To enable remote or local control

½ To make transfers of  data

½ To make service requests

½ To poll Waverunner

½ To drive hardcopy devices
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C H A P T E R  T W O  Control by GPIB

Talk, Listen, or Control

<RX�FDQ�UHPRWHO\�FRQWURO�\RXU�:DYHUXQQHU�RVFLOORVFRSH��XVLQJ�WKH�*HQHUDO�3XUSRVH�,QWHUIDFH�%XV��*3,%��
*3,%�LV�VLPLODU�WR�D�VWDQGDUG�FRPSXWHU�EXV��%XW�ZKLOH�WKH�FRPSXWHU�LQWHUFRQQHFWV�FLUFXLW�FDUGV�E\�PHDQV�RI �D
EDFNSODQH�EXV��WKH�*3,%�LQWHUFRQQHFWV�LQGHSHQGHQW�GHYLFHV��RVFLOORVFRSHV�DQG�FRPSXWHUV��IRU�H[DPSOH��E\
PHDQV�RI �D�FDEOH�EXV��*3,%�DOVR�FDUULHV�ERWK�SURJUDP�DQG�LQWHUIDFH�PHVVDJHV�

Program messages��RIWHQ�FDOOHG�GHYLFH�GHSHQGHQW�PHVVDJHV��FRQWDLQ�SURJUDPPLQJ�LQVWUXFWLRQV��PHDVXUHPHQW
UHVXOWV��DQG�RVFLOORVFRSH�VWDWXV�DQG�ZDYHIRUP�GDWD�

Interface messages�PDQDJH�WKH�EXV�LWVHOI��7KH\�SHUIRUP�IXQFWLRQV�VXFK�DV�LQLWLDOL]DWLRQ��DGGUHVVLQJ�DQG
´XQDGGUHVVLQJµ�RI �GHYLFHV��DQG�WKH�VHWWLQJ�RI �UHPRWH�DQG�ORFDO�PRGHV�

TALK, LISTEN, OR CONTROL

2Q�WKH�RQH�KDQG��GHYLFHV�FRQQHFWHG�E\�*3,%�WR�\RXU�:DYHUXQQHU�RVFLOORVFRSH�FDQ�EH�OLVWHQHUV��WDONHUV��RU
FRQWUROOHUV��$�WDONHU�VHQGV�SURJUDP�PHVVDJHV�WR�RQH�RU�PRUH�OLVWHQHUV��ZKLOH�D�FRQWUROOHU�PDQDJHV�WKH�IORZ�RI
LQIRUPDWLRQ�RQ�WKH�EXV�E\�VHQGLQJ�LQWHUIDFH�PHVVDJHV�WR�WKH�GHYLFHV��7KH�KRVW�FRPSXWHU�PXVW�EH�DEOH�WR�SOD\
DOO�WKUHH�UROHV��)RU�GHWDLOV�RI �KRZ�WKH�FRQWUROOHU�FRQILJXUHV�WKH�*3,%�IRU�VSHFLILF�IXQFWLRQV��UHIHU�WR�WKH�*3,%
LQWHUIDFH�PDQXIDFWXUHU·V�PDQXDO�

2Q�WKH�RWKHU�KDQG��WKH�:DYHUXQQHU�FDQ�EH�D�WDONHU�RU�OLVWHQHU��EXW�127�D�FRQWUROOHU�

INTERFACE

:DYHUXQQHU�LQWHUIDFH�FDSDELOLWLHV�LQFOXGH�WKH�IROORZLQJ�,(((�������GHILQLWLRQV�

AH1 &RPSOHWH�$FFHSWRU�+DQGVKDNH DC1 &RPSOHWH�'HYLFH�&OHDU�)XQFWLRQ

SH1 &RPSOHWH�6RXUFH�+DQGVKDNH DT1 &RPSOHWH�'HYLFH�7ULJJHU

L4 3DUWLDO�/LVWHQHU�)XQFWLRQ PP1 3DUDOOHO�3ROOLQJ��UHPRWH�FRQILJXUDEOH

T5 &RPSOHWH�7DONHU�)XQFWLRQ C0 1R�&RQWUROOHU�)XQFWLRQV

SR1 &RPSOHWH�6HUYLFH�5HTXHVW�)XQFWLRQ E2 7UL�VWDWH�'ULYHUV

RL1 &RPSOHWH�5HPRWH�/RFDO�)XQFWLRQ
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ADDRESS

(YHU\�GHYLFH�RQ�WKH�*3,%�KDV�DQ�DGGUHVV��7R�DGGUHVV�:DYHUXQQHU��VHW�WKH�UHPRWH�FRQWURO�SRUW��WR�GPIB�E\
PHDQV�RI �WKH�VFRSH·V�IURQW�SDQHO�87,/,7,(6�EXWWRQ�DQG�RQ�VFUHHQ�PHQXV��,I �\RX�VHOHFW�´56����µ�LQ�WKH�VDPH
ZD\��WKH�RVFLOORVFRSH�ZLOO�H[HFXWH�RYHU�WKH�*3,%�VROHO\�´WDON�RQO\µ�RSHUDWLRQV��VXFK�DV�GULYLQJ�D�SULQWHU��6HWWLQJ
:DYHUXQQHU�WR�´56����µ�HQDEOHV�WKH�RVFLOORVFRSH�WR�EH�FRQWUROOHG�WKURXJK�WKH�56�����&�SRUW��6HH�&KDSWHU���
RI �WKH�2SH UD W R U ·V �0DQXD O �IRU�KRZ�WR�GR�WKLV�

,I �\RX�DGGUHVV�:DYHUXQQHU�WR�WDON��LW�ZLOO�UHPDLQ�LQ�WKDW�VWDWH�XQWLO�LW�UHFHLYHV�D�XQLYHUVDO�XQWDON�FRPPDQG
�817���LWV�RZQ�OLVWHQ�DGGUHVV��0/$���RU�DQRWKHU�RVFLOORVFRSH·V�WDON�DGGUHVV�

,I �\RX�DGGUHVV�:DYHUXQQHU�WR�OLVWHQ��LW�ZLOO�UHPDLQ�FRQILJXUHG�WR�OLVWHQ�XQWLO�D�XQLYHUVDO�XQOLVWHQ�FRPPDQG
�81/���RU�LWV�RZQ�WDONHU�DGGUHVV��07$���LV�UHFHLYHG�

GPIB SIGNALS

7KH�*3,%�EXV�V\VWHP�FRQVLVWV�RI ����VLJQDO�OLQHV�DQG�HLJKW�JURXQG�RU�VKLHOG�OLQHV��7KH�VLJQDO�OLQHV�DUH�GLYLGHG
LQWR�WKUHH�JURXSV�

Data Lines:�7KHVH�HLJKW�OLQHV��XVXDOO\�FDOOHG�',���WKURXJK�',����FDUU\�ERWK�SURJUDP�DQG�LQWHUIDFH�PHVVDJHV�
0RVW�RI �WKH�PHVVDJHV�XVH�WKH���ELW�$6&,,�FRGH��LQ�ZKLFK�FDVH�',���LV�XQXVHG�

Handshake Lines:�7KHVH�WKUHH�OLQHV�FRQWURO�WKH�WUDQVIHU�RI �PHVVDJH�E\WHV�EHWZHHQ�GHYLFHV��7KH�SURFHVV�LV
FDOOHG�D�WKUHH�ZLUH�LQWHUORFNHG�KDQGVKDNH��DQG�LW�JXDUDQWHHV�WKDW�WKH�PHVVDJH�E\WHV�RQ�WKH�GDWD�OLQHV�DUH�VHQW
DQG�UHFHLYHG�ZLWKRXW�WUDQVPLVVLRQ�HUURU�

Interface Management Lines: 7KHVH�ILYH�OLQHV�PDQDJH�WKH�IORZ�RI �LQIRUPDWLRQ�DFURVV�WKH�LQWHUIDFH�

ATN (ATteNtion):�7KH�FRQWUROOHU�GULYHV�WKH�$71�OLQH�WUXH�ZKHQ�LW�XVHV�WKH�GDWD�OLQHV�WR�VHQG�LQWHUIDFH
PHVVDJHV�VXFK�DV�WDON�DQG�OLVWHQ�DGGUHVVHV�RU�D�GHYLFH�FOHDU��'&/��PHVVDJH��:KHQ�$71�LV�IDOVH��WKH�EXV�LV�LQ
GDWD�PRGH�IRU�WKH�WUDQVIHU�RI �SURJUDP�PHVVDJHV�IURP�WDONHUV�WR�OLVWHQHUV�

IFC (InterFace Clear):�7KH�FRQWUROOHU�VHWV�WKH�,)&�OLQH�WUXH�WR�LQLWLDOL]H�WKH�EXV�

REN (Remote ENable):�7KH�FRQWUROOHU�XVHV�WKLV�OLQH�WR�SODFH�GHYLFHV�LQ�UHPRWH�RU�ORFDO�SURJUDP�PRGH�

SRQ (Service ReQuest):�$Q\�GHYLFH�FDQ�GULYH�WKH�654�OLQH�WUXH�WR�DV\QFKURQRXVO\�UHTXHVW�VHUYLFH�IURP�WKH
FRQWUROOHU��7KLV�LV�WKH�HTXLYDOHQW�RI �D�VLQJOH�LQWHUUXSW�OLQH�RQ�D�FRPSXWHU�EXV�

EOI (End Or Identify):�7KLV�OLQH�KDV�WZR�SXUSRVHV��7KH�WDONHU�XVHV�LW�WR�PDUN�WKH�HQG�RI �D�PHVVDJH�VWULQJ�
7KH�FRQWUROOHU�XVHV�LW�WR�WHOO�GHYLFHV�WR�LGHQWLI\�WKHLU�UHVSRQVH�LQ�D�SDUDOOHO�SROO��GLVFXVVHG�ODWHU�LQ�WKLV�VHFWLRQ��

I/O BUFFERS

7KH�RVFLOORVFRSH�KDV�����E\WH�LQSXW�DQG�RXWSXW�EXIIHUV��$Q�LQFRPLQJ�SURJUDP�PHVVDJH�LV�QRW�GHFRGHG�EHIRUH
D�PHVVDJH�WHUPLQDWRU�KDV�EHHQ�UHFHLYHG��+RZHYHU��LI �WKH�LQSXW�EXIIHU�EHFRPHV�IXOO��EHFDXVH�WKH�SURJUDP
PHVVDJH�LV�ORQJHU�WKDQ�WKH�EXIIHU���WKH�RVFLOORVFRSH�VWDUWV�DQDO\]LQJ�WKH�PHVVDJH��,Q�WKLV�FDVH�GDWD�WUDQVPLVVLRQ
LV�WHPSRUDULO\�KDOWHG��DQG�WKH�FRQWUROOHU�PD\�JHQHUDWH�D�WLPHRXW�LI �WKH�OLPLW�ZDV�VHW�WRR�ORZ�
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USE IEEE 488.1 STANDARD MESSAGES

7KH�,(((�������VWDQGDUG�VSHFLILHV�QRW�RQO\�WKH�PHFKDQLFDO�DQG�HOHFWULFDO�DVSHFWV�RI �WKH�*3,%��EXW�DOVR�WKH
ORZ�OHYHO�WUDQVIHU�SURWRFRO��)RU�LQVWDQFH��LW�GHILQHV�KRZ�D�FRQWUROOHU�DGGUHVVHV�GHYLFHV��WXUQV�WKHP�LQWR�WDONHUV
RU�OLVWHQHUV��UHVHWV�WKHP�RU�SXWV�WKHP�LQ�WKH�UHPRWH�VWDWH��6XFK�LQWHUIDFH�PHVVDJHV�DUH�H[HFXWHG�ZLWK�WKH
LQWHUIDFH�PDQDJHPHQW�OLQHV�RI �WKH�*3,%��XVXDOO\�ZLWK�$71�WUXH�

$OO�WKHVH�PHVVDJHV�H[FHSW�GET�DUH�H[HFXWHG
LPPHGLDWHO\�XSRQ�UHFHLSW�

7KH�FRPPDQG�OLVW�LQ�3DUW�7ZR�RI �WKLV�PDQXDO�GRHV
QRW�FRQWDLQ�D�FRPPDQG�IRU�FOHDULQJ�WKH�LQSXW�RU
RXWSXW�EXIIHUV��QRU�IRU�VHWWLQJ�WKH�RVFLOORVFRSH�WR�WKH
UHPRWH�VWDWH�

NOTE: In addition to the IEEE 488.1 interface
message standards, the IEEE 488.2 standard
specifies certain standardized program messages,
i.e., command headers. They are identified with a
leading asterisk * and are listed in the System
Commands section.

7KLV�LV�EHFDXVH�VXFK�FRPPDQGV�DUH�DOUHDG\�VSHFLILHG�DV�,(((�������VWDQGDUG�PHVVDJHV��5HIHU�WR�WKH�*3,%
LQWHUIDFH�PDQXDO�RI �WKH�KRVW�FRQWUROOHU�DV�ZHOO�DV�WR�LWV�VXSSRUW�SURJUDPV��ZKLFK�VKRXOG�FRQWDLQ�VSHFLDO�FDOOV�IRU
WKH�H[HFXWLRQ�RI �WKHVH�PHVVDJHV�

7KH�IROORZLQJ�GHVFULSWLRQ�FRYHUV�WKRVH�,(((�������VWDQGDUG�PHVVDJHV�WKDW�JR�EH\RQG�PHUH�UHFRQILJXUDWLRQ�RI
WKH�EXV�DQG�WKDW�KDYH�DQ�HIIHFW�RQ�:DYHUXQQHU�RSHUDWLRQ�

DEVICE CLEAR

,Q�UHVSRQVH�WR�D�XQLYHUVDO�'HYLFH�&/HDU��'&/��RU�D�6HOHFWHG�'HYLFH�&OHDU�PHVVDJH��SDC���:DYHUXQQHU�FOHDUV
WKH�LQSXW�RU�RXWSXW�EXIIHUV��FDQFHOV�WKH�LQWHUSUHWDWLRQ�RI �WKH�FXUUHQW�FRPPDQG��LI �DQ\��DQG�FOHDUV�SHQGLQJ
FRPPDQGV��+RZHYHU��VWDWXV�UHJLVWHUV�DQG�VWDWXV�HQDEOH�UHJLVWHUV�DUH�QRW�FOHDUHG��$OWKRXJK�'&/�ZLOO�KDYH�DQ
LPPHGLDWH�HIIHFW��LW�FDQ�WDNH�VHYHUDO�VHFRQGV�WR�H[HFXWH�LI �WKH�RVFLOORVFRSH�LV�EXV\�

GROUP EXECUTE TRIGGER

7KH�*URXS�([HFXWH�7ULJJHU�PHVVDJH��*(7��FDXVHV�:DYHUXQQHU�WR�DUP�WKH�WULJJHU�V\VWHP��DQG�LV�IXQFWLRQDOO\
LGHQWLFDO�WR�WKH�*TRG�FRPPDQG�

REMOTE ENABLE

7KLV�LQWHUIDFH�PHVVDJH�LV�H[HFXWHG�ZKHQ�WKH�FRQWUROOHU�KROGV�WKH�5HPRWH�(1DEOH�FRQWURO�OLQH��5(1��WUXH�
DOORZLQJ�\RX�WR�FRQILJXUH�WKH�RVFLOORVFRSH�DV�D�OLVWHQHU��$OO�WKH�IURQW�SDQHO�FRQWUROV�H[FHSW�WKH�PHQX�EXWWRQV
DUH�GLVDEOHG��7KH�PHQX�LQGLFDWLRQV�RQ�WKH�ULJKW�KDQG�VLGH�RI �WKH�VFUHHQ�QR�ORQJHU�DSSHDU��VLQFH�PHQXV�FDQQRW
QRZ�EH�RSHUDWHG�PDQXDOO\��,QVWHDG��WKH�WH[W�5(027(�(1$%/(�DSSHDUV�DW�WKH�WRS�RI �WKH�PHQX�ILHOG�WR
LQGLFDWH�WKDW�WKH�RVFLOORVFRSH�LV�VHW�LQ�WKH�UHPRWH�PRGH��:KHQHYHU�WKH�FRQWUROOHU�UHWXUQV�WKH�5(1�OLQH�WR�IDOVH�
DOO�RVFLOORVFRSHV�RQ�WKH�EXV�UHWXUQ�WR�*2�72�/2&$/�

:KHQ�\RX�SUHVV�WKH�*2�72�/2&$/�PHQX�EXWWRQ��WKH�VFRSH�UHWXUQV�WR�IURQW�SDQHO�FRQWURO��XQOHVV�\RX�KDYH
SODFHG�WKH�RVFLOORVFRSH�LQ�/RFDO�/2FNRXW��//2��PRGH��VHH�EHORZ��
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7KH�*R�7R�/RFDO�PHVVDJH��*7/��FDXVHV�WKH�RVFLOORVFRSH�WR�UHWXUQ�WR�ORFDO�PRGH��$OO�IURQW�SDQHO�FRQWUROV
EHFRPH�DFWLYH�DQG�WKH�QRUPDO�PHQXV�UHDSSHDU��7KHUHDIWHU��ZKHQHYHU�WKH�RVFLOORVFRSH�LV�DGGUHVVHG�DV�D�OLVWHQHU
LW�ZLOO�EH�LPPHGLDWHO\�UHVHW�WR�WKH�UHPRWH�VWDWH��H[FHSW�ZKHQ�WKH�//2�FRPPDQG�KDV�EHHQ�VHQW�

:KHQ�\RX�DFWLYDWH�/RFDO�/RFNRXW�WKH�VFRSH�FDQ�RQO\�EH�UHWXUQHG�WR�LWV�ORFDO�VWDWH�E\�UHWXUQLQJ�WKH�//2�WR
IDOVH��:KHQHYHU�\RX�UHWXUQ�WKH�RVFLOORVFRSH�WR�WKH�UHPRWH�VWDWH�WKH�ORFDO�ORFNRXW�PRGH�ZLOO�LPPHGLDWHO\
EHFRPH�HIIHFWLYH�DJDLQ�

7KH�/RFDO�/2FNRXW�PHVVDJH��//2��FDXVHV�WKH�*2�72�/2&$/�PHQX�WR�GLVDSSHDU��<RX�FDQ�VHQG�WKLV�PHVVDJH
LQ�ORFDO�RU�UHPRWH�PRGH��%XW�LW�RQO\�EHFRPHV�HIIHFWLYH�RQFH�\RX�KDYH�VHW�WKH�RVFLOORVFRSH�LQ�UHPRWH�PRGH�

INTERFACE CLEAR

7KH�,QWHU)DFH�&OHDU�PHVVDJH��,)&��LQLWLDOL]HV�WKH�*3,%�EXW�KDV�QR�HIIHFW�RQ�WKH�RSHUDWLRQ�RI �WKH�:DYHUXQQHU�

NNOOTTEE:: To illustrate the GPIB programming concepts a number of  examples written in BASICA are
included here. It is assumed that the controller is IBM-PC compatible, running under DOS, and that
it is equipped with a National Instruments GPIB interface card. Nevertheless, GPIB programming
with other languages such as C or Pascal is quite similar. If you’re using another type of  computer or
GPIB interface, refer to the interface manual for installation procedures and subroutine calls.

CONFIGURE THE GPIB DRIVER SOFTWARE

�� 9HULI\�WKDW�WKH�*3,%�LQWHUIDFH�LV�SURSHUO\�LQVWDOOHG�LQ�WKH�FRPSXWHU��,I �LW�LV�QRW��IROORZ�WKH�LQWHUIDFH
PDQXIDFWXUHU·V�LQVWDOODWLRQ�LQVWUXFWLRQV��,Q�WKH�FDVH�RI �WKH�1DWLRQDO�,QVWUXPHQWV�LQWHUIDFH��LW�LV�SRVVLEOH�WR
PRGLI\�WKH�EDVH�,�2�DGGUHVV�RI �WKH�ERDUG��WKH�'0$�FKDQQHO�QXPEHU��DQG�WKH�LQWHUUXSW�OLQH�VHWWLQJ�XVLQJ
VZLWFKHV�DQG�MXPSHUV��,Q�WKH�SURJUDP�H[DPSOHV�EHORZ��GHIDXOW�SRVLWLRQV�DUH�DVVXPHG�

�� &RQQHFW�:DYHUXQQHU�WR�WKH�FRPSXWHU�ZLWK�D�*3,%�LQWHUIDFH�FDEOH�

�� 6HW�WKH�*3,%�DGGUHVV�WR�WKH�UHTXLUHG�YDOXH��7KH�SURJUDP�H[DPSOHV�DVVXPH�D�VHWWLQJ�RI �4�

7KH�KRVW�FRPSXWHU�UHTXLUHV�DQ�LQWHUIDFH�GULYHU�WKDW�KDQGOHV�WKH�WUDQVDFWLRQV�EHWZHHQ�WKH�RSHUDWRU·V�SURJUDPV
DQG�WKH�LQWHUIDFH�ERDUG�

,Q�WKH�FDVH�RI �WKH�1DWLRQDO�,QVWUXPHQWV�LQWHUIDFH��WKH�LQVWDOODWLRQ�SURFHGXUH�ZLOO�

D� &RS\�WKH�*3,%�KDQGOHU�*3,%�&20�LQWR�WKH�ERRW�GLUHFWRU\�

E� 0RGLI\�WKH�'26�V\VWHP�FRQILJXUDWLRQ�ILOH�&21),*�6<6�WR�GHFODUH�WKH�SUHVHQFH�RI �WKH�*3,%�KDQGOHU�

F� &UHDWH�D�VXE�GLUHFWRU\�FDOOHG�*3,%�3&��DQG�LQVWDOO�LQ�*3,%�3&�D�QXPEHU�RI �ILOHV�DQG�SURJUDPV�XVHIXO�IRU
WHVWLQJ�DQG�UHFRQILJXULQJ�WKH�V\VWHP��DQG�IRU�ZULWLQJ�XVHU�SURJUDPV�

7KH�IROORZLQJ�ILOHV�LQ�WKH�VXE�GLUHFWRU\�*3,%�3&�DUH�SDUWLFXODUO\�XVHIXO�

IBIC.EXE�DOORZV�LQWHUDFWLYH�FRQWURO�RI �WKH�*3,%�E\�PHDQV�RI �IXQFWLRQV�HQWHUHG�DW�WKH�NH\ERDUG��8VH�RI �WKLV
SURJUDP�LV�KLJKO\�UHFRPPHQGHG�WR�DQ\RQH�XQIDPLOLDU�ZLWK�*3,%�SURJUDPPLQJ�RU�ZLWK�:DYHUXQQHU·V�UHPRWH
FRPPDQGV�
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DECL.BAS�LV�D�GHFODUDWLRQ�ILOH�WKDW�FRQWDLQV�FRGH�WR�EH�LQFOXGHG�DW�WKH�EHJLQQLQJ�RI �DQ\�%$6,&$�DSSOLFDWLRQ
SURJUDP��6LPSOH�DSSOLFDWLRQ�SURJUDPV�FDQ�EH�TXLFNO\�ZULWWHQ�E\�DSSHQGLQJ�WKH�RSHUDWRU·V�LQVWUXFWLRQV�WR
'(&/�%$6�DQG�H[HFXWLQJ�WKH�FRPSOHWH�ILOH�

IBCONF.EXE�LV�DQ�LQWHUDFWLYH�SURJUDP�WKDW�DOORZV�LQVSHFWLRQ�RU�PRGLILFDWLRQ�RI �WKH�FXUUHQW�VHWWLQJV�RI �WKH
*3,%�KDQGOHU��7R�UXQ�,%&21)�(;(��UHIHU�WR�WKH�1DWLRQDO�,QVWUXPHQWV�PDQXDO�

NNOOTTEE:: In the program examples in this section, it is assumed that the National Instruments GPIB
driver GPIB.COM is in its default state, i.e., that the user has not modified it with IBCONF.EXE.
This means that the interface board can be referred to by the symbolic name ‘GPIB0’ and that devices
on the GPIB bus with addresses between 1 and 16 can be called by the symbolic names ‘DEV1’ to
‘DEV16’. If  you have a National Instruments PC2 interface card rather than PC2A, you must run
IBCONF to declare the presence of this card rather than the default PC2A.

MAKE SIMPLE TRANSFERS

)RU�D�ODUJH�QXPEHU�RI �UHPRWH�FRQWURO�RSHUDWLRQV�LW�LV�VXIILFLHQW�WR�XVH�MXVW�WKUHH�GLIIHUHQW�VXEURXWLQHV
�,%),1'��,%5'�DQG�,%:57��SURYLGHG�E\�1DWLRQDO�,QVWUXPHQWV��7KH�IROORZLQJ�FRPSOHWH�SURJUDP�UHDGV�WKH
WLPHEDVH�VHWWLQJ�RI �:DYHUXQQHU�DQG�GLVSOD\V�LW�RQ�WKH�WHUPLQDO�

�²�� <DECL.BAS>

��� DEV$=“DEV4”

��� CALL IBFIND(DEV$,SCOPE%)

��� CMD$=“TDIV?”

��� CALL IBWRT(SCOPE%,CMD$)

��� CALL IBRD(SCOPE%,RD$)

��� PRINT RD$

��� END

/LQHV��²���DUH�D�FRS\�RI �WKH�ILOH�'(&/�%$6�VXSSOLHG�E\�1DWLRQDO�,QVWUXPHQWV��7KH�ILUVW�VL[�OLQHV�DUH�UHTXLUHG
IRU�WKH�LQLWLDOL]DWLRQ�RI �WKH�*3,%�KDQGOHU��7KH�RWKHU�OLQHV�DUH�GHFODUDWLRQV�ZKLFK�PD\�EH�XVHIXO�IRU�ODUJHU
SURJUDPV��EXW�DUH�QRW�UHDOO\�UHTXLUHG�FRGH��7KH�VDPSOH�SURJUDP�DERYH�RQO\�XVHV�WKH�VWULQJV�CMD$�DQG�RD$,
ZKLFK�DUH�GHFODUHG�LQ�'(&/�%$6�DV�DUUD\V�RI �����FKDUDFWHUV�

/LQHV�����DQG�����RSHQ�WKH�GHYLFH�DEV4�DQG�DVVRFLDWH�ZLWK�LW�WKH�GHVFULSWRU�SCOPE%��$OO�,�2�FDOOV�DIWHU�WKDW
ZLOO�UHIHU�WR�SCOPE%��7KH�GHIDXOW�FRQILJXUDWLRQ�RI �WKH�*3,%�KDQGOHU�UHFRJQL]HV�DEV4�DQG�DVVRFLDWHV�ZLWK�LW�D
GHYLFH�ZLWK�WKH�*3,%�DGGUHVV���

/LQHV�����DQG�����SUHSDUH�WKH�FRPPDQG�VWULQJ�TDIV? �DQG�WUDQVIHU�LW�WR�WKH�RVFLOORVFRSH��7KH�FRPPDQG
LQVWUXFWV�WKH�RVFLOORVFRSH�WR�UHVSRQG�ZLWK�WKH�FXUUHQW�VHWWLQJ�RI �WKH�WLPHEDVH�
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/LQHV�����DQG�����UHDG�WKH�UHVSRQVH�RI �WKH�RVFLOORVFRSH�DQG�SODFH�LW�LQWR�WKH�FKDUDFWHU�VWULQJ�RD$�

/LQH�����GLVSOD\V�WKH�UHVSRQVH�RQ�WKH�WHUPLQDO�

NOTE:�'(&/�%$6�UHTXLUHV�DFFHVV�WR�WKH�ILOH�%,%�0�GXULQJ�WKH�*3,%�LQLWLDOL]DWLRQ��%,%�0
LV�RQH�RI �WKH�ILOHV�VXSSOLHG�E\�1DWLRQDO�,QVWUXPHQWV��DQG�LW�PXVW�H[LVW�LQ�WKH�GLUHFWRU\
FXUUHQWO\�LQ�XVH�

7KH�ILUVW�WZR�OLQHV�RI �'(&/�%$6�ERWK�FRQWDLQ�D�VWULQJ�;;;;;��ZKLFK�PXVW�EH�UHSODFHG�E\�WKH�QXPEHU�RI
E\WHV�WKDW�GHWHUPLQH�WKH�PD[LPXP�ZRUNVSDFH�IRU�%$6,&$��FRPSXWHG�E\�VXEWUDFWLQJ�WKH�VL]H�RI �%,%�0�IURP
WKH�VSDFH�FXUUHQWO\�DYDLODEOH�LQ�%$6,&$���)RU�H[DPSOH��LI �WKH�VL]H�RI �%,%�0�LV������E\WHV��DQG�ZKHQ�%$6,&$
LV�ORDGHG�LW�UHSRUWV�´������E\WHV�IUHH�µ�\RX�VKRXOG�UHSODFH�´;;;;;µ�E\�WKH�YDOXH��������RU�OHVV�

:KHQ�UXQQLQJ�WKLV�VDPSOH�SURJUDP��:DYHUXQQHU�ZLOO�DXWRPDWLFDOO\�EH�VHW�WR�WKH�UHPRWH�VWDWH�ZKHQ�,%:57�LV
H[HFXWHG��DQG�ZLOO�UHPDLQ�LQ�WKDW�VWDWH��3UHVVLQJ�WKH�/2&$/�PHQX�EXWWRQ�ZLOO�UHWXUQ�:DYHUXQQHU�WR�ORFDO�PRGH
LI �WKH�*3,%�KDQGOHU�ZDV�PRGLILHG�WR�LQKLELW�/RFDO�/2FNRXW��//2���+HUH�LV�D�VOLJKWO\�PRGLILHG�YHUVLRQ�RI �WKH
VDPSOH�SURJUDP�WKDW�FKHFNV�LI �DQ\�HUURU�RFFXUUHG�GXULQJ�*3,%�RSHUDWLRQ�

1–99 <DECL.BAS>

100 DEV$=“DEV4”

110 CALL IBFIND(DEV$,SCOPE%)

120 CMD$=“TDIV?”

130 CALL IBWRT(SCOPE%,CMD$)

140 IF ISTA% < 0 THEN GOTO 200

150 CALL IBRD(SCOPE%,RD$)

160 IF ISTA% < 0 THEN GOTO 250

170 PRINT RD$

180 IBLOC(SCOPE%)

190 END

200 PRINT “WRITE ERROR =”;IBERR%

210 END

250 PRINT “READ ERROR =”;IBERR%

260 END

7KH�*3,%�VWDWXV�ZRUG�ISTA%��WKH�*3,%�HUURU�YDULDEOH�IBERR%�DQG�WKH�FRXQW�YDULDEOH�IBCNT%�DUH�GHILQHG
E\�WKH�*3,%�KDQGOHU�DQG�DUH�XSGDWHG�ZLWK�HYHU\�*3,%�IXQFWLRQ�FDOO��5HIHU�WR�WKH�1DWLRQDO�,QVWUXPHQWV�PDQXDO
IRU�GHWDLOV��7KH�VDPSOH�SURJUDP�DERYH�ZRXOG�UHSRUW�LI �WKH�*3,%�DGGUHVV�RI �WKH�RVFLOORVFRSH�ZDV�VHW�WR�D�YDOXH
RWKHU�WKHQ����/LQH�����UHVHWV�WKH�RVFLOORVFRSH�WR�ORFDO�ZLWK�D�FDOO�WR�WKH�*3,%�URXWLQH�,%/2&�
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USE ADDITIONAL DRIVER CALLS

½ IBLOC�LV�XVHG�WR�H[HFXWH�WKH�,(((�������VWDQGDUG�PHVVDJH�*R�7R�/RFDO��*7/���L�H��LW�UHWXUQV�WKH
RVFLOORVFRSH�WR�WKH�ORFDO�VWDWH��7KH�SURJUDPPLQJ�H[DPSOH�DERYH�LOOXVWUDWHV�LWV�XVH�

½ IBCLR�H[HFXWHV�WKH�,(((�������VWDQGDUG�PHVVDJH�6HOHFWHG�'HYLFH�&OHDU��6'&��

½ IBRDF�DQG�IBWRTF��UHVSHFWLYHO\��DOORZ�GDWD�WR�EH�UHDG�IURP�*3,%�WR�D�ILOH��DQG�ZULWWHQ�IURP�D�ILOH�WR
*3,%��7UDQVIHUULQJ�GDWD�GLUHFWO\�WR�RU�IURP�D�VWRUDJH�GHYLFH�GRHV�QRW�OLPLW�WKH�VL]H�RI �WKH�GDWD�EORFN��EXW
PD\�EH�VORZHU�WKDQ�WUDQVIHUULQJ�WR�WKH�FRPSXWHU�PHPRU\�

½ IBRDI and IBWRTI�DOORZ�GDWD�WR�EH�UHDG�IURP�*3,%�WR�DQ�LQWHJHU�DUUD\��DQG�ZULWWHQ�IURP�LQWHJHU�DUUD\
WR�*3,%��6LQFH�WKH�LQWHJHU�DUUD\�DOORZV�VWRUDJH�RI �XS�WR����NLORE\WHV��LQ�%$6,&���,%5',�DQG�,%:57,
VKRXOG�EH�XVHG�IRU�WKH�WUDQVIHU�RI �ODUJH�GDWD�EORFNV�WR�WKH�FRPSXWHU�PHPRU\��UDWKHU�WKDQ�,%5'�RU
,%:57��ZKLFK�DUH�OLPLWHG�WR�����E\WHV�E\�WKH�%$6,&�VWULQJ�OHQJWK��1RWH�WKDW�,%5',�DQG�,%:57,�RQO\
H[LVW�IRU�%$6,&��VLQFH�IRU�PRUH�PRGHUQ�SURJUDPPLQJ�ODQJXDJHV��VXFK�DV�&��WKH�IXQFWLRQV�FDOOHG�,%5'
DQG�,%:57�DUH�IDU�OHVV�OLPLWHG�LQ�GDWD�EORFN�VL]H�

½ IBTMO�FDQ�EH�XVHG�WR�FKDQJH�WKH�WLPHRXW�YDOXH�GXULQJ�SURJUDP�H[HFXWLRQ��7KH�GHIDXOW�YDOXH�RI �WKH
*3,%�GULYHU�LV����VHFRQGV�³�IRU�H[DPSOH��LI �WKH�RVFLOORVFRSH�GRHV�QRW�UHVSRQG�WR�DQ�,%5'�FDOO��,%5'
ZLOO�UHWXUQ�ZLWK�DQ�HUURU�DIWHU�WKH�VSHFLILHG�WLPH�

½ IBTRG�H[HFXWHV�WKH�,(((�������VWDQGDUG�PHVVDJH�*URXS�([HFXWH�7ULJJHU��*(7���ZKLFK�FDXVHV
:DYHUXQQHU�WR�DUP�WKH�WULJJHU�V\VWHP�

1DWLRQDO�,QVWUXPHQWV�VXSSO\�D�QXPEHU�RI �DGGLWLRQDO�IXQFWLRQ�FDOOV��,Q�SDUWLFXODU��LW�LV�SRVVLEOH�WR�XVH�WKH�VR�
FDOOHG�ERDUG�OHYHO�FDOOV��ZKLFK�DOORZ�D�YHU\�GHWDLOHG�FRQWURO�RI �WKH�*3,%�

NOTE: The SRQ bit is latched until the controller reads the STatus Byte Register (STB). The action
of reading the STB with the command *STB? clears the register contents except the MAV bit (bit 4)
until a new event occurs. Service requesting can be disabled by clearing the SRE register
with the *SRE 0 command.

MAKE SERVICE REQUESTS

:KHQ�D�:DYHUXQQHU�LV�XVHG�LQ�D�UHPRWH�DSSOLFDWLRQ��HYHQWV�RIWHQ�RFFXU�DV\QFKURQRXVO\��L�H���DW�WLPHV�WKDW�DUH
XQSUHGLFWDEOH�IRU�WKH�KRVW�FRPSXWHU��7KH�PRVW�FRPPRQ�H[DPSOH�RI �WKLV�LV�D�WULJJHU�ZDLW�DIWHU�WKH�RVFLOORVFRSH
LV�DUPHG��WKH�FRQWUROOHU�PXVW�ZDLW�XQWLO�WKH�DFTXLVLWLRQ�LV�ILQLVKHG�EHIRUH�LW�FDQ�UHDG�WKH�DFTXLUHG�ZDYHIRUP�
7KH�VLPSOHVW�ZD\�RI �FKHFNLQJ�LI �D�FHUWDLQ�HYHQW�KDV�RFFXUUHG�LV�E\�HLWKHU�FRQWLQXRXVO\�RU�SHULRGLFDOO\�UHDGLQJ
WKH�VWDWXV�ELW�DVVRFLDWHG�ZLWK�LW�XQWLO�WKH�UHTXLUHG�WUDQVLWLRQ�LV�GHWHFWHG��&RQWLQXRXV�VWDWXV�ELW�SROOLQJ�LV
GHVFULEHG�LQ�PRUH�GHWDLO�EHORZ��)RU�D�FRPSOHWH�H[SODQDWLRQ�RI �VWDWXV�ELWV�UHIHU�WR�&KDSWHU���

3HUKDSV�D�PRUH�HIILFLHQW�ZD\�RI �GHWHFWLQJ�HYHQWV�RFFXUULQJ�LQ�WKH�RVFLOORVFRSH�LV�WKH�XVH�RI �WKH�6HUYLFH�5HTXHVW
�654���7KLV�*3,%�LQWHUUXSW�OLQH�FDQ�EH�XVHG�WR�LQWHUUXSW�SURJUDP�H[HFXWLRQ�LQ�WKH�FRQWUROOHU��7KH�FRQWUROOHU
FDQ�WKHQ�H[HFXWH�RWKHU�SURJUDPV�ZKLOH�ZDLWLQJ�IRU�WKH�RVFLOORVFRSH��8QIRUWXQDWHO\��QRW�DOO�LQWHUIDFH
PDQXIDFWXUHUV�VXSSRUW�WKH�SURJUDPPLQJ�RI �LQWHUUXSW�VHUYLFH�URXWLQHV��,Q�SDUWLFXODU��1DWLRQDO�,QVWUXPHQWV
VXSSRUWV�RQO\�WKH�654�ELW�ZLWKLQ�WKH�,67$��VWDWXV�ZRUG��7KLV�UHTXLUHV�\RX�WR�FRQWLQXRXVO\�RU�SHULRGLFDOO\
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FKHFN�WKLV�ZRUG��HLWKHU�H[SOLFLWO\�RU�ZLWK�WKH�IXQFWLRQ�FDOO�,%:$,7��,Q�WKH�DEVHQFH�RI �UHDO�LQWHUUXSW�VHUYLFH
URXWLQHV�WKH�XVH�RI �654�PD\�QRW�EH�YHU\�DGYDQWDJHRXV�

,Q�WKH�GHIDXOW�VWDWH��DIWHU�SRZHU�RQ��WKH�6HUYLFH�5H4XHVW�LV�GLVDEOHG��<RX�HQDEOH�654�E\�VHWWLQJ�WKH�6HUYLFH
5HTXHVW�(QDEOH�UHJLVWHU�ZLWK�WKH�FRPPDQG�´
65(µ�DQG�E\�VSHFLI\LQJ�ZKLFK�HYHQW�VKRXOG�JHQHUDWH�DQ�654�
:DYHUXQQHU�ZLOO�LQWHUUXSW�WKH�FRQWUROOHU�DV�VRRQ�DV�WKH�VHOHFWHG�HYHQW�V��RFFXU�E\�DVVHUWLQJ�WKH�654�LQWHUIDFH
OLQH��,I �VHYHUDO�GHYLFHV�DUH�FRQQHFWHG�WR�WKH�*3,%��\RX�PD\�EH�UHTXLUHG�WR�LGHQWLI\�ZKLFK�RVFLOORVFRSH�FDXVHG
WKH�LQWHUUXSW�E\�VHULDO�SROOLQJ�WKH�YDULRXV�GHYLFHV�

Example: 7R�DVVHUW�654�LQ�UHVSRQVH�WR�WKH�HYHQWV�´QHZ�VLJQDO�DFTXLUHGµ�RU�´UHWXUQ�WR�ORFDOµ��SUHVVLQJ�WKH
VRIW�NH\�PHQX�EXWWRQ�IRU�*2�72�/2&$/��7KHVH�HYHQWV�DUH�WUDFNHG�E\�WKH�,15�UHJLVWHU��ZKLFK�LV�UHIOHFWHG�LQ
WKH�65(�UHJLVWHU�DV�WKH�,1%�VXPPDU\�ELW�LQ�SRVLWLRQ����6LQFH�ELW�SRVLWLRQ���KDV�WKH�YDOXH����WKH�FRPPDQG
*SRE 1�HQDEOHV�WKH�JHQHUDWLRQ�RI �654�ZKHQHYHU�WKH�,1%�VXPPDU\�ELW�LV�VHW�

,Q�DGGLWLRQ��WKH�HYHQWV�RI �WKH�,15�UHJLVWHU�WKDW�PD\�EH�VXPPDUL]HG�LQ�WKH�,1%�ELW�PXVW�EH�VSHFLILHG��7KH
HYHQW�´QHZ�VLJQDO�DFTXLUHGµ�FRUUHVSRQGV�WR�,1(�ELW����YDOXH����ZKLOH�WKH�HYHQW�´UHWXUQ�WR�ORFDOµ�LV�DVVLJQHG�WR
,1(�ELW����YDOXH�����7KH�WRWDO�VXP�LV������� ����7KXV�WKH�FRPPDQG�INE 5�LV�QHHGHG�

CMD$=“INE 5;*SRE 1”

CALL IBWRT(SCOPE%,CMD$)

Example: 7R�DVVHUW�654�ZKHQ�VRIW�NH\����IRXUWK�PHQX�EXWWRQ�IURP�WRS�RI �VFUHHQ��LV�SUHVVHG��7KH�HYHQW�´VRIW
NH\���SUHVVHGµ�LV�WUDFNHG�E\�WKH�855�UHJLVWHU��6LQFH�WKH�855�UHJLVWHU�LV�QRW�GLUHFWO\�UHIOHFWHG�LQ�67%�EXW�RQO\�LQ
WKH�(65�UHJLVWHU��855��ELW�SRVLWLRQ�����WKH�(6(�HQDEOH�UHJLVWHU�PXVW�EH�VHW�ILUVW�ZLWK�WKH�FRPPDQG�*ESE 64
WR�DOORZ�WKH�854�VHWWLQJ�WR�EH�UHSRUWHG�LQ�67%��$Q�654�UHTXHVW�ZLOO�QRZ�EH�JHQHUDWHG�SURYLGHG�WKDW�WKH�(6%
VXPPDU\�ELW��ELW�SRVLWLRQ����LQ�WKH�65(�HQDEOH�UHJLVWHU�LV�VHW��*SRE 32 ��

CMD$=“*ESE 64;*SRE 32”

CALL IBWRT(SCOPE%,CMD$)

NNOOTTEE:: The term “soft-key,” used here in reference to remote operations, is synonymous with “menu
button,” used in the accompanying Operator’s Manual to mean front panel operations. Both terms
refer to the column of  seven buttons running parallel to the screen on the Waverunner front panel and
the menu functions they control.
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Take Instrument Polls

<RX�FDQ�UHJXODUO\�PRQLWRU�VWDWH�WUDQVLWLRQV�ZLWKLQ�WKH�RVFLOORVFRSH�E\�SROOLQJ�VHOHFWHG�LQWHUQDO�VWDWXV�UHJLVWHUV�
7KHUH�DUH�IRXU�EDVLF�SROOLQJ�PHWKRGV�\RX�FDQ�XVH�WR�GHWHFW�WKH�RFFXUUHQFH�RI �D�JLYHQ�HYHQW��FRQWLQXRXV��VHULDO�
SDUDOOHO��DQG�*IST��%\�IDU�WKH�VLPSOHVW�RI �WKHVH�LV�FRQWLQXRXV�SROOLQJ��7KH�RWKHUV�DUH�DSSURSULDWH�RQO\�ZKHQ
LQWHUUXSW�VHUYLFH�URXWLQHV��VHUYLFLQJ�WKH�654�OLQH��DUH�VXSSRUWHG��RU�PXOWLSOH�GHYLFHV�RQ�*3,%�UHTXLUH�FRQVWDQW
PRQLWRULQJ��7R�HPSKDVL]H�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�PHWKRGV��GHVFULEHG�EHORZ��WKH�VDPH�H[DPSOH
�GHWHUPLQLQJ�ZKHWKHU�D�QHZ�DFTXLVLWLRQ�KDV�WDNHQ�SODFH��LV�XVHG�LQ�HDFK�FDVH�

DO CONTINUOUS POLLING

$�VWDWXV�UHJLVWHU�LV�FRQWLQXRXVO\�PRQLWRUHG�XQWLO�D�WUDQVLWLRQ�LV�REVHUYHG��7KLV�LV�WKH�PRVW�VWUDLJKWIRUZDUG
PHWKRG�IRU�GHWHFWLQJ�VWDWH�FKDQJHV��EXW�PD\�QRW�EH�SUDFWLFDO�LQ�FHUWDLQ�VLWXDWLRQV��HVSHFLDOO\�ZLWK�PXOWLSOH
GHYLFH�FRQILJXUDWLRQV�

,Q�WKH�IROORZLQJ�H[DPSOH��WKH�HYHQW�´QHZ�VLJQDO�DFTXLUHGµ�LV�REVHUYHG�E\�FRQWLQXRXVO\�SROOLQJ�WKH�,1WHUQDO
VWDWH�FKDQJH�5HJLVWHU��,15��XQWLO�WKH�FRUUHVSRQGLQJ�ELW��LQ�WKLV�FDVH�ELW����L�H���YDOXH����LV�QRQ�]HUR��LQGLFDWLQJ�D
QHZ�ZDYHIRUP�KDV�EHHQ�DFTXLUHG��5HDGLQJ�,15�FOHDUV�WKLV�DW�WKH�VDPH�WLPH��VR�WKDW�WKHUH�LV�QR�QHHG�IRU�DQ
DGGLWLRQDO�FOHDULQJ�DFWLRQ�DIWHU�D�QRQ�]HUR�YDOXH�KDV�EHHQ�GHWHFWHG��7KH�FRPPDQG�CHDR OFF�LQVWUXFWV�WKH
RVFLOORVFRSH�WR�RPLW�DQ\�FRPPDQG�KHDGHUV�ZKHQ�UHVSRQGLQJ�WR�D�TXHU\��VLPSOLI\LQJ�WKH�GHFRGLQJ�RI �WKH
UHVSRQVH��7KH�RVFLOORVFRSH�ZLOO�WKHQ�VHQG�´�µ�LQVWHDG�RI �´,15��µ�

CMD$=“CHDR OFF”

CALL IBWRT(SCOPE%,CMD$)

MASK% = 1‘New Signal Bit has value 1’

LOOP% = 1

WHILE LOOP%

CMD$=“INR?”

CALL IBWRT(SCOPE%,CMD$)

CALL IBRD(SCOPE%,RD$)

NEWSIG% = VAL(RD$) AND MASK%

IF NEWSIG% = MASK% THEN LOOP% = 0

WEND

TAKE A SERIAL POLL

6HULDO�SROOLQJ�WDNHV�SODFH�RQFH�WKH�654�LQWHUUXSW�OLQH�KDV�EHHQ�DVVHUWHG��DQG�LV�RQO\�DGYDQWDJHRXV�ZKHQ�\RX�DUH
XVLQJ�VHYHUDO�RVFLOORVFRSHV�DW�RQFH��7KH�FRQWUROOHU�ILQGV�ZKLFK�RVFLOORVFRSH�KDV�JHQHUDWHG�WKH�LQWHUUXSW�E\
LQVSHFWLQJ�WKH�654�ELW�LQ�WKH�67%�UHJLVWHU�RI �HDFK��%HFDXVH�WKH�VHUYLFH�UHTXHVW�LV�EDVHG�RQ�DQ�LQWHUUXSW
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PHFKDQLVP��VHULDO�SROOLQJ�RIIHUV�D�UHDVRQDEOH�FRPSURPLVH�LQ�WHUPV�RI �VHUYLFLQJ�VSHHG�LQ�PXOWLSOH�GHYLFH
FRQILJXUDWLRQV�

,Q�WKH�IROORZLQJ�H[DPSOH��WKH�FRPPDQG�INE 1�HQDEOHV�WKH�HYHQW�´QHZ�VLJQDO�DFTXLUHGµ�WR�EH�UHSRUWHG�LQ�WKH
,15�WR�WKH�,1%�ELW�RI �WKH�VWDWXV�E\WH�67%��7KH�FRPPDQG�*SRE 1�HQDEOHV�WKH�,1%�RI �WKH�VWDWXV�E\WH�WR
JHQHUDWH�DQ�654�ZKHQHYHU�LW�LV�VHW��7KH�IXQFWLRQ�FDOO�,%:$,7�LQVWUXFWV�WKH�FRPSXWHU�WR�ZDLW�XQWLO�RQH�RI
WKUHH�FRQGLWLRQV�RFFXUV��	+�����LQ�WKH�PDVN��0$6.���FRUUHVSRQGV�WR�D�*3,%�HUURU��	+�����WR�D�WLPHRXW
HUURU��DQG�	+�����WR�WKH�GHWHFWLRQ�RI �546��5H4XHVW�IRU�6HUYLFH��JHQHUDWHG�E\�WKH�654�ELW�

:KHQHYHU�,%:$,7�GHWHFWV�546�LW�DXWRPDWLFDOO\�SHUIRUPV�D�VHULDO�SROO�WR�ILQG�RXW�ZKLFK�RVFLOORVFRSH�JHQHUDWHG
WKH�LQWHUUXSW��,W�ZLOO�RQO\�H[LW�LI �WKHUH�ZDV�D�WLPHRXW�RU�LI �WKH�RVFLOORVFRSH��SCOPE%��JHQHUDWHG�654��7KH
DGGLWLRQDO�IXQFWLRQ�FDOO�IBRSP�IHWFKHV�WKH�YDOXH�RI �WKH�VWDWXV�E\WH��ZKLFK�PD\�EH�IXUWKHU�LQWHUSUHWHG��)RU�WKLV
WR�ZRUN�SURSHUO\�WKH�YDOXH�RI �´'LVDEOH�$XWR�6HULDO�3ROOLQJµ�PXVW�EH�VHW�WR�´RII µ�LQ�WKH�*3,%�KDQGOHU��XVH
IBCONF.EXE�WR�FKHFN��

CMD$=“*CLS; INE 1; *SRE 1”

CALL IBWRT(SCOPE%,CMD$)

MASK% = &HC800

CALL IBWAIT(SCOPE%,MASK%)

IF (IBSTA% AND &HC000) <> 0 THEN PRINT “GPIB or Timeout Error” : STOP

CALL IBRSP(SCOPE%,SPR%)

PRINT “Status Byte =.”, SPR%

%RDUG�OHYHO�IXQFWLRQ�FDOOV�FDQ�GHDO�VLPXOWDQHRXVO\�ZLWK�VHYHUDO�RVFLOORVFRSHV�DWWDFKHG�WR�WKH�VDPH�LQWHUIDFH
ERDUG��5HIHU�WR�WKH�1DWLRQDO�,QVWUXPHQWV�PDQXDO�

NOTE: After the serial poll is completed, the RQS bit in the STB status register is cleared. Note that
the other STB register bits remain set until they are cleared by means of  a “*CLS” command or the
oscilloscope is reset. If  these bits are not cleared, they cannot generate another interrupt.

DO A PARALLEL POLL

/LNH�VHULDO�SROOLQJ��WKLV�LV�RQO\�XVHIXO�ZLWK�VHYHUDO�RVFLOORVFRSHV��7KH�FRQWUROOHU�VLPXOWDQHRXVO\�UHDGV�WKH
,QGLYLGXDO�67DWXV�ELW��,67��RI �DOO�RVFLOORVFRSHV�WR�GHWHUPLQH�ZKLFK�RQH�QHHGV�VHUYLFH��7KLV�PHWKRG�DOORZV�XS
WR�HLJKW�GLIIHUHQW�RVFLOORVFRSHV�WR�EH�SROOHG�DW�WKH�VDPH�WLPH�

:KHQ�D�SDUDOOHO�SROO�LV�LQLWLDWHG��HDFK�RVFLOORVFRSH�UHWXUQV�D�VWDWXV�ELW�RYHU�RQH�RI �WKH�',2�GDWD�OLQHV��'HYLFHV
PD\�UHVSRQG�HLWKHU�LQGLYLGXDOO\��XVLQJ�D�VHSDUDWH�',2�OLQH��RU�FROOHFWLYHO\�RQ�D�VLQJOH�GDWD�OLQH��'DWD�OLQH
DVVLJQPHQWV�DUH�PDGH�E\�WKH�FRQWUROOHU�XVLQJ�D�3DUDOOHO�3ROO�&RQILJXUH��33&��VHTXHQFH�

,Q�WKH�IROORZLQJ�H[DPSOH��WKH�FRPPDQG�INE 1�HQDEOHV�WKH�HYHQW�´QHZ�VLJQDO�DFTXLUHGµ�LQ�WKH�,15�WR�EH
UHSRUWHG�WR�WKH�,1%�ELW�RI �WKH�VWDWXV�E\WH�67%��7KH�3D5DOOHO�SROO�(QDEOH�UHJLVWHU��35(��GHWHUPLQHV�ZKLFK
HYHQWV�ZLOO�EH�VXPPDUL]HG�LQ�WKH�,67�VWDWXV�ELW��7KH�FRPPDQG�*PRE 1�HQDEOHV�WKH�,1%�ELW�WR�VHW�WKH�,67�ELW
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ZKHQHYHU�LW�LV�LWVHOI �VHW��2QFH�SDUDOOHO�SROOLQJ�KDV�EHHQ�HVWDEOLVKHG��WKH�SDUDOOHO�SROO�VWDWXV�LV�H[DPLQHG�XQWLO�D
FKDQJH�RQ�GDWD�EXV�OLQH�',���WDNHV�SODFH�

Stage 1

�� (QDEOH�WKH�,1(�DQG�35(�UHJLVWHUV

�� &RQILJXUH�WKH�FRQWUROOHU�IRU�SDUDOOHO�SROO

�� ,QVWUXFW�:DYHUXQQHU�WR�UHVSRQG�RQ�GDWD�OLQH����',����ZLWK�WKHVH�FRPPDQGV�

CMD1$=“?_@$”

CALL IBCMD(BRD0%,CMD1$)

CMD$=“INE 1;*PRE 1”

CALL IBWRT(BRD0%,CMD$)

CMD4$=CHR$(&H5)+CHR$(&H69)+“?”

CALL IBCMD(BRD0%,CMD4$)

Stage 2

�� 3DUDOOHO�SROO�WKH�RVFLOORVFRSH�XQWLO�',���LV�VHW�ZLWK�WKHVH�FRPPDQGV�

LOOP% = 1

WHILE LOOP%

CALL IBRPP(BRD0%,PPR%)

IF (PPR% AND &H2) = 2 THEN LOOP% = 0

WEND

Stage 3

�� 'LVDEOH�SDUDOOHO�SROOLQJ��KH[�����DQG�FOHDU�WKH�SDUDOOHO�SROO�UHJLVWHU�ZLWK�WKHVH�FRPPDQGV�

CMD5$=CHR$(&H15)

CALL IBCMD(BRD0%,CMD5$)

CALL IBCMD(BRD0%,CMD1$)

CMD$=“*PRE 0”CALL IBWRT(BRD0%,CMD$):

,Q�WKH�DERYH�H[DPSOH��ERDUG�OHYHO�*3,%�IXQFWLRQ�FDOOV�DUH�XVHG��,W�LV�DVVXPHG�WKDW�WKH�FRQWUROOHU��ERDUG��DQG
:DYHUXQQHU��GHYLFH��DUH�UHVSHFWLYHO\�ORFDWHG�DW�DGGUHVVHV���DQG���
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7KH�OLVWHQHU�DQG�WDONHU�DGGUHVVHV�IRU�WKH�FRQWUROOHU�DQG�:DYHUXQQHU�DUH�

L O G I C D E V I C E L I S T E N E R  ADD R E SS T A LK E R ADD R E SS

([WHUQDO�&RQWUROOHU ���$6&,,�VSDFH!� ����$6&,,�#�

:DYHUXQQHU ���� ����$6&,,��� ���� ����$6&,,�'�

PERFORM AN *IST POLL

<RX�FDQ�DOVR�UHDG�WKH�VWDWH�RI �WKH�,QGLYLGXDO�67DWXV�ELW��,67��UHWXUQHG�LQ�SDUDOOHO�SROOLQJ�E\�VHQGLQJ�WKH
*IST?�TXHU\��7R�HQDEOH�WKLV�SROO�PRGH��\RX�PXVW�LQWLDOL]H�:DYHUXQQHU�DV�IRU�SDUDOOHO�SROOLQJ�E\�ZULWLQJ�LQWR
WKH�35(�UHJLVWHU��6LQFH�*IST�HPXODWHV�SDUDOOHO�SROOLQJ��DSSO\�WKLV�PHWKRG�ZKHUHYHU�SDUDOOHO�SROOLQJ�LV�QRW
VXSSRUWHG�E\�WKH�FRQWUROOHU��,Q�WKH�IROORZLQJ�H[DPSOH��WKH�FRPPDQG�INE 1�HQDEOHV�WKH�HYHQW�´QHZ�VLJQDO
DFTXLUHGµ�LQ�WKH�,15�WR�EH�UHSRUWHG�WR�WKH�,1%�ELW�RI �WKH�VWDWXV�E\WH�67%��7KH�FRPPDQG�*PRE 1�HQDEOHV
WKH�,1%�ELW�WR�VHW�WKH�,67�ELW�ZKHQHYHU�LW�LV�VHW��7KH�FRPPDQG�CHDR OFF�VXSSUHVVHV�WKH�FRPPDQG�KHDGHU
LQ�WKH�RVFLOORVFRSH·V�UHVSRQVH��VLPSOLI\LQJ�WKH�LQWHUSUHWDWLRQ��7KH�VWDWXV�RI �WKH�,67�ELW�LV�WKHQ�FRQWLQXRXVO\
PRQLWRUHG�XQWLO�VHW�E\�WKH�RVFLOORVFRSH�

CMD$=“CHDR OFF; INE 1; *PRE 1”

CALL IBWRT(SCOPE%,CMD$)

LOOP% = 1

WHILE LOOP%

CMD$=“*IST?”

CALL IBWRT(SCOPE%,CMD$)

CALL IBRD(SCOPE%,RD$)

IF VAL(RD$) = 1 THEN LOOP% = 0

WEND

NOTE: The characters “?” and “_” appearing in the command strings stand for unlisten and untalk
respectively. They are used to set the devices to a “known” state. To shorten the size of  the program
examples, device talking and listening initialization instructions have been grouped into character
chains. They are: CMD1$ = “?_@$” Unlisten, Untalk, PC talker, DSO listener.
The remote message code for executing a parallel response in binary form is 01101PPP, where PPP
specifies the data line. Because data line 2 is selected, the identification code is 001, which results in
the code 01101001 (binary) or &H69 (hex). See Table 38 of  the IEEE 488-1978 Standard
for further details.



C H A P T E R  T W O :  Control by GPIB

/7;;;�5&0�(�5HY�$ ,668('��)HEUXDU\����� 25

Drive Hard-copy Devices on the GPIB

<RX�FDQ�LQWHUIDFH�\RXU�:DYHUXQQHU�RVFLOORVFRSH��ZLWK�D�ZLGH�UDQJH�RI �KDUG�FRS\�GHYLFHV��VXFK�DV�SULQWHUV�DQG
SORWWHUV��DQG�FRS\�WKH�VFUHHQ�FRQWHQWV�WR�WKHP��/LVW�WKH�GHYLFHV�VXSSRUWHG�XVLQJ�WKH�FRPPDQG
HARDCOPY_SETUP�

:LWK�D�KDUG�FRS\�GHYLFH�FRQQHFWHG�WR�WKH�*3,%��\RX�FDQ�XVH�HLWKHU�RI �WZR�EDVLF�FRQILJXUDWLRQV��:KHQ�RQO\
:DYHUXQQHU�DQG�D�KDUGFRS\�GHYLFH�VXFK�DV�D�SULQWHU�DUH�FRQQHFWHG��\RX�PXVW�FRQILJXUH�WKH�RVFLOORVFRSH�DV
WDONHU�RQO\��DQG�WKH�KDUGFRS\�GHYLFH�DV�OLVWHQHU�RQO\��WR�HQVXUH�SURSHU�GDWD�WUDQVIHU��+RZHYHU��ZKHQ�DQ�H[WHUQDO
FRQWUROOHU�LV�FRQQHFWHG�WR�WKH�*3,%��\RX�PXVW�XVH�WKLV�FRQWUROOHU�WR�VXSHUYLVH�WKH�GDWD�WUDQVIHUV��<RX�FDQ�WKHQ
XVH�D�YDULHW\�RI �VFKHPHV�WR�WUDQVIHU�:DYHUXQQHU�VFUHHQ�FRQWHQWV�

&RQILJXUH�:DYHUXQQHU�DV�WDONHU�RQO\�ZLWK�LWV�IURQW�SDQHO�FRQWUROV��7KH�KDUGFRS\�GHYLFH�PDQXIDFWXUHU�XVXDOO\
VSHFLILHV�DQ�DGGUHVV�WKDW�IRUFHV�WKH�RVFLOORVFRSH�LQWR�OLVWHQLQJ�PRGH��DQG�\RX�FDQ�VHOHFW�WKLV�DV�ZHOO�DV�WKH�RWKHU
QHFHVVDU\�VHWWLQJV�XVLQJ�WKH�VDPH�PHQXV��6HH�&KDSWHU����´'RFXPHQW�<RXU�:RUNµ�RI � WKH�2SHUDWRU·V
0DQXDO��

8VH�WKH�IROORZLQJ�VFKHPHV�IRU�GULYLQJ�KDUG�FRS\�GHYLFHV�E\�UHPRWH�FRQWURO�XVLQJ�*3,%�

READ DATA BY CONTROLLER

7KH�FRQWUROOHU�UHDGV�WKH�GDWD�LQWR�LQWHUQDO�PHPRU\��WKHQ�VHQGV�WKHP�WR�WKH�SULQWHU��<RX�FDQ�DUUDQJH�WKLV�ZLWK
VLPSOH�KLJK�OHYHO�*3,%�IXQFWLRQ�FDOOV��7KH�FRQWUROOHU�VWRUHV�WKH�IXOO�VHW�RI �SULQWHU�LQVWUXFWLRQV�DQG�DIWHUZDUGV
VHQGV�WKHP�WR�WKH�JUDSKLFV�GHYLFH��7KLV�PHWKRG�LV�WKH�PRVW�VWUDLJKWIRUZDUG�ZD\�WR�WUDQVIHU�VFUHHQ�FRQWHQWV�
EXW�UHTXLUHV�D�ODUJH�DPRXQW�RI �EXIIHU�VWRUDJH�

CMD$ = “SCDP”

CALL IBWRT(SCOPE%,CMD$)

FILE$=“PRINT.DAT”

CALL IBRDF(SCOPE%,FILE$)

CALL IBWRTF(PRINTER%,FILE$)

SEND DATA TO BOTH

:DYHUXQQHU�VHQGV�GDWD�WR�ERWK�FRQWUROOHU�DQG�SULQWHU��7KH�RVFLOORVFRSH�SXWV�WKH�SULQWHU�LQVWUXFWLRQV�RQWR�WKH
EXV��7KH�GDWD�LV�GLUHFWO\�SXW�RXW�DQG�VDYHG�LQ�VFUDWFK�PHPRU\�LQ�WKH�FRQWUROOHU��7KH�FRQWHQWV�RI �WKH�VFUDWFK�ILOH
FDQ�EH�GHOHWHG�ODWHU�

Stage 1:�&RQWUROOHU�WDONHU��:DYHUXQQHU�OLVWHQHU�

�� ,VVXH�WKH�VFUHHQ�GXPS�FRPPDQG

CMD1$=“? @$”: CALL IBCMD(BRD0%,CMD1$)

CMD$=“SCDP”: CALL IBWRT(BRD0%,CMD$)
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Stage 2:�:DYHUXQQHU�WDONHU��FRQWUROOHU�DQG�SULQWHU�OLVWHQHUV�

�� 3ULQW�GDWD�ZKLOH�VWRULQJ�GDWD�LQ�VFUDWFK�ILOH�6&5$7&+�'$7�ZLWK�WKH�FRPPDQGV

CMD2$=“? D%”: CALL IBCMD(BRD0%,CMD2$)

FILE$=“SCRATCH.DAT”: CALL IBRDF(BRD0%,FILE$)

TALK DIRECTLY TO PRINTER

D� 7KH�FRQWUROOHU�JRHV�LQWR�D�VWDQGE\�VWDWH�

E� :DYHUXQQHU�EHFRPHV�D�WDONHU�DQG�VHQGV�GDWD�GLUHFWO\�WR�WKH�SULQWHU�

F� 7KH�FRQWUROOHU�JRHV�LQWR�VWDQGE\�DQG�UHVXPHV�*3,%�RSHUDWLRQV�RQFH�WKH�GDWD�KDYH�EHHQ�SULQWHG��L�H���ZKHQ
DQ�(2,�LV�GHWHFWHG�

Stage 1:�&RQWUROOHU�WDONHU��:DYHUXQQHU�OLVWHQHU�

�� ,VVXH�WKH�VFUHHQ�GXPS�FRPPDQG

CMD1$=“?_@$”: CALL IBCMD(BRD0%,CMD1$)

CMD$=“SCDP”: CALL IBWRT(BRD0%,CMD$)

Stage 2:�:DYHUXQQHU�WDONHU��SULQWHU�RU�SORWWHU�OLVWHQHU�

�� 3XW�FRQWUROOHU�LQ�VWDQGE\�

CMD2$=“?_D%”: CALL IBCMD(BRD0%,CMD2$)

V%=1: CALL IBGTS(BRD0%,V ���

,Q�WKH�VHFRQG�DQG�WKLUG�VFKHPHV�SUHVHQWHG�DERYH��ERDUG�OHYHO�*3,%�IXQFWLRQ�FDOOV�DUH�XVHG��,W�LV�DVVXPHG�WKDW
WKH�FRQWUROOHU��ERDUG���:DYHUXQQHU�DQG�WKH�SULQWHU�DUH�UHVSHFWLYHO\�ORFDWHG�DW�DGGUHVVHV�������DQG���

7KH�OLVWHQHU�DQG�WDONHU�DGGUHVVHV�IRU�WKH�FRQWUROOHU��:DYHUXQQHU��DQG�SULQWHU�DUH�DV�IROORZV�

L O G I C D E V I C E L I S T E N E R  ADD R E SS T A LK E R ADD R E SS

&RQWUROOHU ����$6&,,�VSDFH!� ����$6&,,�#�

:DYHUXQQHU ���� ����$6&,,��� ���� ����$6&,,�'�

3ULQWHU ���� ����$6&,,��� ���� ����$6&,,�(�

7KH�FKDUDFWHUV�´"µ�DQG�´Bµ�DSSHDULQJ�LQ�WKH�FRPPDQG�VWULQJV�VWDQG�IRU�XQOLVWHQ�DQG�XQWDON�UHVSHFWLYHO\��7KH\
DUH�XVHG�WR�VHW�WKH�GHYLFHV�WR�D�´NQRZQµ�VWDWH�
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7R�VKRUWHQ�WKH�VL]H�RI �WKH�SURJUDP�H[DPSOHV��GHYLFH�WDONLQJ�DQG�OLVWHQLQJ�LQLWLDOL]DWLRQ�LQVWUXFWLRQV�KDYH�EHHQ
JURXSHG�LQWR�FKDUDFWHU�FKDLQV��7KH\�DUH�

CMD1$ = “?_@$” 8QOLVWHQ��8QWDON��&RQWUROOHU�WDONHU��:DYHUXQQHU�OLVWHQHU

CMD2$ = “?_ D” 8QOLVWHQ��8QWDON��&RQWUROOHU�OLVWHQHU��:DYHUXQQHU�WDONHU


