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Part One of the manual explains how Waverunner operates under remote control. It covers GPIB and
RS-232-C interfaces, the transfer and formatting of waveforms, and the use of status bytes in reporting
errors.
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C H A P T E R  O N E :  Overview

In this chapter, see how

½ To construct program messages

½ To use commands and queries

½ To include data, and make data strings

½ To use ScopeExplorer for remote control
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C H A P T E R  O N E  Overview

Operate Waverunner by Remote Control
<RX�FDQ�IXOO\�FRQWURO�\RXU�:DYHUXQQHU�RVFLOORVFRSH�UHPRWHO\�E\�XVLQJ�HLWKHU�WKH�*3,%��*HQHUDO�3XUSRVH
,QWHUIDFH�%XV��SRUW�RU�WKH�56�����&�FRPPXQLFDWLRQ�SRUW�RQ�WKH�VFRSH�UHDU�SDQHO��VKRZQ�EHORZ��7KH�RQO\
DFWLRQV�IRU�ZKLFK�\RX�PXVW�XVH�WKH�IURQW�SDQHO�FRQWUROV�DUH�WKH�SRZHULQJ�XS�RI �WKH�VFRSH�DQG�WKH�VHWWLQJ�RI
UHPRWH�DGGUHVVHV��8VH�/H&UR\·V�6FRSH([SORUHU�VRIWZDUH�DV�WKH�LGHDO�LQWHUIDFH�EHWZHHQ�VFRSH�DQG�3&��VHH�SDJH
����

R S-232-C  Port GPIB  Port C entronics Port 

Power InputB N C Signal O utput 

E xternal M onitor Port PC C ard Slot 
(M emory/ H ard-Disk card ) 

:DYHU XQQ HU � EDFN�SDQH O � � L Q F OXG LQJ � WK H �*3,%�DQG �56�����&�SRU W V � X V HG � L Q � U HPRW H � F RQ W U R O �

TTIIPP:: Use Waverunner Remote Control Assistant to monitor all your remote control operations. See the
COMM_HELP command in Part Two of  this manual, and Chapter 12 of the Operator’s Manual, “Use
Waverunner with PC”.
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STANDARDS

/H&UR\�UHPRWH�FRQWURO�FRPPDQGV�FRQIRUP�WR�WKH�*3,%�,(((������
�VWDQGDUG��7KLV�PD\�EH�FRQVLGHUHG�DQ
H[WHQVLRQ�RI �WKH�,(((�������VWDQGDUG��ZKLFK�GHDOV�PDLQO\�ZLWK�HOHFWULFDO�DQG�PHFKDQLFDO�LVVXHV��7KH�,(((
������UHFRPPHQGDWLRQV�KDYH�DOVR�EHHQ�DGRSWHG�IRU�56�����&�FRPPXQLFDWLRQV�ZKHUHYHU�DSSURSULDWH�

PROGRAM MESSAGES

<RX�FRQWURO�WKH�RVFLOORVFRSH�UHPRWHO\�XVLQJ�SURJUDP�PHVVDJHV�WKDW�FRQVLVW�RI �RQH�RU�VHYHUDO�FRPPDQGV�RU
TXHULHV��7KH�SURJUDP�PHVVDJHV�\RX�VHQG�IURP�WKH�H[WHUQDO�FRQWUROOHU�WR�WKH�:DYHUXQQHU�RVFLOORVFRSH�PXVW
FRQIRUP�WR�SUHFLVH�IRUPDW�VWUXFWXUHV��7KH�RVFLOORVFRSH�ZLOO�H[HFXWH�DOO�SURJUDP�PHVVDJHV�VHQW�LQ�WKH�FRUUHFW
IRUP��EXW�ZLOO�LJQRUH�WKRVH�ZLWK�HUURUV�

<RX�FDQ�XVH�XSSHU��RU�ORZHU�FDVH�FKDUDFWHUV��RU�ERWK��LQ�SURJUDP�PHVVDJHV�

:DUQLQJ�RU�HUURU�PHVVDJHV�DUH�QRUPDOO\�QRW�UHSRUWHG�XQOHVV�WKH�FRQWUROOHU�H[SOLFLWO\�H[DPLQHV�WKH�UHOHYDQW�VWDWXV
UHJLVWHU��RU�LI �WKH�VWDWXV�HQDEOH�UHJLVWHUV�KDYH�EHHQ�VHW�VR�WKDW�WKH�FRQWUROOHU�FDQ�EH�LQWHUUXSWHG�ZKHQ�DQ�HUURU
RFFXUV���,I �\RX�FRQQHFW�DQ�H[WHUQDO�PRQLWRU�WR�WKH�:DYHUXQQHU·V�56�����&�SRUW��KRZHYHU��\RX�ZLOO�EH�DEOH�WR
REVHUYH�DOO�\RXU�UHPRWH�FRQWURO�WUDQVDFWLRQV��LQFOXGLQJ�HUURU�PHVVDJHV��DV�WKH\�KDSSHQ��6HH�WKH�FRPPDQG
COMM_HELP�LQ�3DUW�7ZR��´&RPPDQGV�µ

3URJUDP�PHVVDJHV�DUH�VHSDUDWHG�E\�VHPLFRORQV�;�DQG�HQG�LQ�D�WHUPLQDWRU�
�FRPPDQG�TXHU\!������������FRPPDQG�TXHU\!��WHUPLQDWRU!�

7KH�RVFLOORVFRSH�ZLOO�QRW�GHFRGH�DQ�LQFRPLQJ�SURJUDP�PHVVDJH�EHIRUH�UHFHLYLQJ�LWV�WHUPLQDWRU��7KH�H[FHSWLRQ�LV
ZKHQ�WKH�SURJUDP�PHVVDJH�LV�ORQJHU�WKDQ�WKH�����E\WH�LQSXW�EXIIHU��WKHQ�WKH�RVFLOORVFRSH�ZLOO�VWDUW�DQDO\]LQJ�WKH
PHVVDJH�ZKHQ�WKH�EXIIHU�LV�IXOO��&RPPDQGV�DQG�TXHULHV�DUH�H[HFXWHG�LQ�WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�WUDQVPLWWHG�

,Q�*3,%�PRGH��WKH�IROORZLQJ�DUH�YDOLG�WHUPLQDWRUV�

�1/! 1HZ�OLQH�FKDUDFWHU��L�H��WKH�$6&,,�QHZ�OLQH�FKDUDFWHU��ZKRVH�GHFLPDO�YDOXH�LV�����

�1/!�(2,! 1HZ�OLQH�FKDUDFWHU�ZLWK�D�VLPXOWDQHRXV��(2,!�VLJQDO�

�(2,!�(2,!� 6LJQDO�WRJHWKHU�ZLWK�WKH�ODVW�FKDUDFWHU�RI �WKH�SURJUDP�PHVVDJH�

7KH��1/!��(2,!�WHUPLQDWRU�LV�DOZD\V�XVHG�LQ�UHVSRQVH�PHVVDJHV�VHQW�E\�WKH�RVFLOORVFRSH�WR�WKH�FRQWUROOHU�

,Q�56�����&�FRPPXQLFDWLRQV��\RX�FDQ�GHILQH�WKH�WHUPLQDWRU�ZLWK�WKH�FRPPDQG�COMM_RS232��7KH�GHIDXOW
YDOXH�LV��&5!��ZKLFK�LV�WKH�$6&,,�FDUULDJH�UHWXUQ�FKDUDFWHU��ZKRVH�GHFLPDO�YDOXH�LV����

NNOOTTEE:: The <EOI> signal is a dedicated GPIB interface line, which can
be set with a special call to the GPIB interface driver. Refer to the GPIB
interface manufacturer’s manual and support programs.

����������������������������������������������������������
*$16,�,(((�6WG�������²������,(((�6WDQGDUG�&RGHV��)RUPDWV��3URWRFROV��DQG�&RPPRQ�&RPPDQGV��7KH�,QVWLWXWH�RI�(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHUV
,QF�������(DVW���WK�6WUHHW��1HZ�<RUN��1<�������86$�
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COMMANDS AND QUERIES

3URJUDP�PHVVDJHV�DUH�PDGH�XS�RI �RQH�RU�PRUH�FRPPDQGV�RU�TXHULHV��:KLOH�WKH�FRPPDQG�GLUHFWV�WKH
RVFLOORVFRSH�WR�FKDQJH�LWV�VWDWH��IRU�H[DPSOH��LWV�WLPHEDVH�RU�YHUWLFDO�VHQVLWLYLW\��WKH�TXHU\�DVNV�WKH�RVFLOORVFRSH
DERXW�WKDW�VWDWH��9HU\�RIWHQ��\RX�ZLOO�XVH�WKH�VDPH�PQHPRQLF�IRU�D�FRPPDQG�DQG�D�TXHU\��WKH�TXHU\�EHLQJ
LGHQWLILHG�E\�D�?�DIWHU�WKH�ODVW�FKDUDFWHU�

)RU�H[DPSOH��WR�FKDQJH�WKH�WLPHEDVH�WR���PV�GLY��VHQG�WKLV�FRPPDQG�WR�WKH�RVFLOORVFRSH�
TIME_DIV 2 M

2U��WR�DVN�WKH�RVFLOORVFRSH�DERXW�LWV�WLPHEDVH��VHQG�WKLV�TXHU\�
TIME_DIV?

$�TXHU\�FDXVHV�WKH�RVFLOORVFRSH�WR�VHQG�D�UHVSRQVH�PHVVDJH��7KH�FRQWURO�SURJUDP�VKRXOG�UHDG�WKLV�PHVVDJH�ZLWK
D�¶UHDG·�LQVWUXFWLRQ�WR�WKH�*3,%�RU�56�����&�LQWHUIDFH�RI �WKH�FRQWUROOHU�

7KH�UHVSRQVH�PHVVDJH�WR�WKH�DERYH�TXHU\�PLJKW�EH�
TIME_DIV 10 NS

7KH�SRUWLRQ�RI �WKH�TXHU\�SUHFHGLQJ�WKH�TXHVWLRQ�PDUN�LV�UHSHDWHG�DV�SDUW�RI �WKH�UHVSRQVH�PHVVDJH��,I �GHVLUHG�
WKLV�WH[W�FDQ�EH�VXSSUHVVHG�ZLWK�WKH�FRPPDQG�COMM_HEADER�

'HSHQGLQJ�RQ�WKH�VWDWH�RI �WKH�RVFLOORVFRSH�DQG�WKH�FRPSXWDWLRQ�WR�EH�GRQH��VHYHUDO�VHFRQGV�PD\�SDVV�EHIRUH�D
UHVSRQVH�LV�UHFHLYHG��&RPPDQG�LQWHUSUHWDWLRQ�GRHV�QRW�KDYH�SULRULW\�RYHU�RWKHU�RVFLOORVFRSH�DFWLYLWLHV�

7KH�JHQHUDO�IRUP�RI �D�FRPPDQG�RU�D�TXHU\�FRQVLVWV�RI �D�FRPPDQG�KHDGHU���KHDGHU!��RSWLRQDOO\�IROORZHG�E\
RQH�RU�VHYHUDO�SDUDPHWHUV���GDWD!��VHSDUDWHG�E\�FRPPDV�

�KHDGHU!>"@��GDWD!,���,�GDWD!

7KH�QRWDWLRQ�>"@�VKRZV�WKDW�WKH�TXHVWLRQ�PDUN�LV�RSWLRQDO��WXUQLQJ�WKH�FRPPDQG�LQWR�D�TXHU\��

7KHUH�LV�D�VSDFH�EHWZHHQ�WKH�KHDGHU�DQG�WKH�ILUVW�SDUDPHWHU�

7KHUH�DUH�FRPPDV�EHWZHHQ�SDUDPHWHUV�

7KH�IROORZLQJ�DUH�H[DPSOHV�RI �KRZ�SURJUDP
PHVVDJHV�DUH�PDGH�XS�RI �FRPPDQGV�DQG�TXHULHV���

GRID DUAL��7KLV�SURJUDP�PHVVDJH�FRQVLVWV�RI �D
VLQJOH�FRPPDQG�WKDW�LQVWUXFWV�WKH�RVFLOORVFRSH�WR
GLVSOD\�D�GXDO�JULG�

TTIIPP:: Set the controller I/O timeout conditions
to three or more seconds to give the scope time
to respond. An incorrect query will not get a
response; and, if  Remote Control Assistant is
enabled, a beep will sound.

7KH�WHUPLQDWRU�LV�QRW�VKRZQ��DV�LW�LV�XVXDOO\�DXWRPDWLFDOO\�DGGHG�E\�WKH�LQWHUIDFH�GULYHU�URXWLQH�ZULWLQJ�WR�*3,%
RU�56����

DZOM ON; DISPLAY OFF; DATE?�7KLV�SURJUDP�PHVVDJH�FRQVLVWV�RI �WZR�FRPPDQGV��IROORZHG�E\�D
TXHU\��7KH\�LQVWUXFW�WKH�RVFLOORVFRSH�WR�WXUQ�RQ�WKH�PXOWL�]RRP�PRGH��WXUQ�RII �WKH�GLVSOD\��DQG�WKHQ�DVN�IRU�WKH
FXUUHQW�GDWH��$JDLQ��WKH�WHUPLQDWRU�LV�QRW�VKRZQ�

DATE 15,JAN,1993,13,21,16��7KLV�FRPPDQG�LQVWUXFWV�WKH�RVFLOORVFRSH�WR�VHW�LWV�GDWH�DQG�WLPH�WR���
-$1�����������������7KH�FRPPDQG�KHDGHU�DATE�LQGLFDWHV�WKH�DFWLRQ��WKH���GDWD�YDOXHV�VSHFLI\�LW�LQ�GHWDLO�
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HEADERS

7KH�KHDGHU�LV�WKH�PQHPRQLF�IRUP�RI�WKH�RSHUDWLRQ�WR�EH�SHUIRUPHG�E\�WKH�RVFLOORVFRSH��0RVW�FRPPDQG�DQG
TXHU\�KHDGHUV�KDYH�D�ORQJ�IRUP��ZKLFK�DOORZV�WKHP�WR�EH�UHDG�PRUH�HDVLO\��DQG�D�VKRUW�IRUP�IRU�EHWWHU�WUDQVIHU
DQG�GHFRGLQJ�VSHHG��7KH�WZR�DUH�IXOO\�HTXLYDOHQW�DQG�\RX�FDQ�XVH�WKHP�LQWHUFKDQJHDEO\��)RU�H[DPSOH�
TRIG_MODE AUTO DQG TRMD AUTO DUH�WZR�VHSDUDWH�EXW�HTXLYDOHQW�FRPPDQGV�IRU�VZLWFKLQJ�WR�WKH
DXWRPDWLF�WULJJHU�PRGH�

6RPH�FRPPDQG�RU�TXHU\�PQHPRQLFV�DUH�LPSRVHG�E\�WKH�,(((�������VWDQGDUG��7KH\�DUH�VWDQGDUGL]HG�VR�WKDW
GLIIHUHQW�RVFLOORVFRSHV�ZLOO�SUHVHQW�WKH�VDPH�SURJUDPPLQJ�LQWHUIDFH�IRU�VLPLODU�IXQFWLRQV��$OO�WKHVH�PQHPRQLFV
EHJLQ�ZLWK�DQ�DVWHULVN�*��)RU�H[DPSOH��WKH�FRPPDQG�*RST�LV�WKH�,(((�������LPSRVHG�PQHPRQLF�IRU�UHVHWWLQJ
WKH�RVFLOORVFRSH��ZKHUHDV�*TST?�LQVWUXFWV�WKH�RVFLOORVFRSH�WR�SHUIRUP�DQ�LQWHUQDO�VHOI�WHVW�DQG�UHSRUW�WKH
RXWFRPH�

HEADER PATHS

&HUWDLQ�FRPPDQGV�RU�TXHULHV�DSSO\�WR�D�VXE�VHFWLRQ�RI �WKH�RVFLOORVFRSH��IRU�H[DPSOH��D�VLQJOH�LQSXW�FKDQQHO�RU�D
WUDFH�RQ�WKH�GLVSOD\��,Q�VXFK�FDVHV��\RX�PXVW�SUHIL[�WKH�KHDGHU�E\�D�SDWK�QDPH�WKDW�LQGLFDWHV�WKH�FKDQQHO�RU�WUDFH
WR�ZKLFK�WKH�FRPPDQG�DSSOLHV��7KH�KHDGHU�SDWK�QRUPDOO\�FRQVLVWV�RI �D�WZR�OHWWHU�SDWK�QDPH�IROORZHG�E\�D
FRORQ�:�LPPHGLDWHO\�SUHFHGLQJ�WKH�FRPPDQG�KHDGHU��2QH�RI �WKH�ZDYHIRUP�WUDFHV�FDQ�XVXDOO\�EH�VSHFLILHG�LQ�WKH
KHDGHU�SDWK�

H E A D E R PA T H N A M E WAV E F O R M T R AC E

C1, C2 &KDQQHOV���DQG��

C3, C4 &KDQQHOV���DQG����RQ�IRXU�FKDQQHO�PRGHOV�

M1, M2, M3, M4 0HPRULHV�������DQG���DQG��

TA, TB, TC, TD 7UDFHV�$��%��&�DQG�'

EX, EX10, EX5 ([WHUQDO�WULJJHU

LINE /,1(�VRXUFH�IRU�WULJJHU

([DPSOH� C1:OFST -300 MV &RPPDQG�WR�VHW�WKH�RIIVHW�RI�&KDQQHO���WR�−����P9�

<RX�QHHG�RQO\�VSHFLI\�D�KHDGHU�SDWK�RQFH��6XEVHTXHQW�FRPPDQGV�ZLWK�KHDGHU�GHVWLQDWLRQV�QRW�LQGLFDWHG�DUH
DVVXPHG�WR�UHIHU�WR�WKH�ODVW�GHILQHG�SDWK��)RU�H[DPSOH��WKH�TXHULHV�C2:VDIV?; C2:OFST? DVN��:KDW�LV�WKH
YHUWLFDO�VHQVLWLYLW\�DQG�WKH�RIIVHW�RI �FKDQQHO��"�:KLOH�WKH�TXHULHV�C2:VDIV?; OFST?�DVN�H[DFWO\�WKH�VDPH
TXHVWLRQ�ZLWKRXW�UHSHDWLQJ�WKH�SDWK�
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DATA

:KHQHYHU�D�FRPPDQG�RU�TXHU\�XVHV�DGGLWLRQDO�GDWD�YDOXHV��WKH�YDOXHV�DUH�H[SUHVVHG�DV�$6&,,�FKDUDFWHUV��7KHUH
LV�D�VLQJOH�H[FHSWLRQ��WKH�WUDQVIHU�RI �ZDYHIRUPV�ZLWK�WKH�FRPPDQG�TXHU\�WAVEFORM��ZKHUH�WKH�ZDYHIRUP�FDQ
EH�H[SUHVVHG�DV�D�VHTXHQFH�RI �ELQDU\�GDWD�YDOXHV��6HH�&KDSWHU����´:DYHIRUP�6WU XFWXUH �µ�$6&,,�GDWD�FDQ
KDYH�WKH�IRUP�RI �FKDUDFWHU��QXPHULF��VWULQJ��RU�EORFN�GDWD�

CHARACTER DATA

7KHVH�DUH�VLPSOH�ZRUGV�RU�DEEUHYLDWLRQV�WR�LQGLFDWH�D�VSHFLILF�DFWLRQ�

([DPSOH� DUAL_ZOOM ON

,Q�WKLV�H[DPSOH��WKH�GDWD�YDOXH�ON�FRPPDQGV�WKH�GXDO�]RRP�PRGH�WR�EH�WXUQHG�RQ��WKH�GDWD�YDOXH�OFF ZLOO
KDYH�WKH�RSSRVLWH�HIIHFW��

+RZHYHU��WKLV�FDQ�EHFRPH�PRUH�FRPSOH[��,Q�VRPH�FRPPDQGV��ZKHUH�\RX�FDQ�VSHFLI\�DV�PDQ\�DV�D�GR]HQ
GLIIHUHQW�SDUDPHWHUV��RU�ZKHUH�QRW�DOO�WKH�SDUDPHWHUV�DUH�DSSOLFDEOH�DW�WKH�VDPH�WLPH��WKH�IRUPDW�UHTXLUHV�SDLUV�RI
GDWD�YDOXHV��7KH�ILUVW�YDOXH�QDPHV�WKH�SDUDPHWHU�WR�EH�PRGLILHG��ZKLOH�WKH�VHFRQG�JLYHV�LWV�YDOXH��2QO\�WKRVH
SDUDPHWHU�SDLUV�FKDQJHG�QHHG�WR�EH�LQGLFDWHG�

([DPSOH��HARDCOPY_SETUP DEV,EPSON,PORT,GPIB

,Q�WKLV�H[DPSOH��WZR�SDLUV�RI �SDUDPHWHUV�KDYH�EHHQ�XVHG��7KH�ILUVW�VSHFLILHV�WKH�GHYLFH�DV�DQ�EPSON��RU
FRPSDWLEOH��SULQWHU��ZKLOH�WKH�VHFRQG�LQGLFDWHV�WKH�*3,%�SRUW��:KLOH�WKH�FRPPDQG�HARDCOPY_SETUP�DOORZV
PDQ\�PRUH�SDUDPHWHUV��HLWKHU�WKH\�DUH�QRW�UHOHYDQW�IRU�SULQWHUV�RU�WKH\�DUH�OHIW�XQFKDQJHG�

NUMERIC DATA

7KH�QXPHULF�GDWD�W\SH�LV�XVHG�WR�HQWHU�TXDQWLWDWLYH�LQIRUPDWLRQ��1XPEHUV�FDQ�EH�HQWHUHG�DV�LQWHJHUV�RU
IUDFWLRQV��RU�LQ�H[SRQHQWLDO�UHSUHVHQWDWLRQ�

TA:VPOS -5 0RYH�WKH�GLVSOD\HG�WUDFH�RI �7UDFH�$�GRZQZDUGV�E\�ILYH�GLYLVLRQV�
C2:OFST 3.56 6HW�WKH�'&�RIIVHW�RI �&KDQQHO���WR������9�
TDIV 5.0E-6 $GMXVW�WKH�WLPHEDVH�WR����VHF�GLY�

([DPSOH��7KHUH�DUH�PDQ\�ZD\V�RI �VHWWLQJ�WKH�WLPHEDVH�RI �WKH�RVFLOORVFRSH�WR����VHF�GLY�

TDIV 5E-6 ([SRQHQWLDO�QRWDWLRQ��ZLWKRXW�DQ\�VXIIL[�
TDIV 5 US 6XIIL[�PXOWLSOLHU�U�IRU��(−���ZLWK�WKH��RSWLRQDO��VXIIL[�S�IRU�VHFRQGV�
RU
TDIV 5000 NS
TDIV 5000E-3 US

<RX�FDQ�IROORZ�QXPHULF�YDOXHV�ZLWK�PXOWLSOLHUV�DQG�XQLWV��WR�PRGLI\�WKH�YDOXH�RI �WKH�QXPHULFDO�H[SUHVVLRQ��7KH
IROORZLQJ�PQHPRQLFV�DUH�UHFRJQL]HG�
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M U L T I P L I E R E X P. N O T E . SU F F IX M U L T I P L I E R E X P. N O T E . SU F F IX

(; �(�� ([D� 3( �(�� 3HWD�

7 �(�� 7HUD� * �(� *LJD�

0$ �(� 0HJD� . �(� NLOR�

0 �(−� PLOOL� 8 �(−� PLFUR�

1 �(−� QDQR� 3, �(−�� SLFR�

) �(−�� IHPWR� $ �(−�� DWWR�

STRING DATA

7KLV�GDWD�W\SH�HQDEOHV�\RX�WR�WUDQVIHU�D��ORQJ��VWULQJ�RI �FKDUDFWHUV�DV�D�VLQJOH�SDUDPHWHU��6LPSO\�HQFORVH�DQ\
VHTXHQFH�RI �$6&,,�FKDUDFWHUV�EHWZHHQ�VLQJOH�RU�GRXEOH�TXRWDWLRQ�PDUNV�

MESSAGE ‘Connect probe to point J3’

7KH�RVFLOORVFRSH�GLVSOD\V�WKLV�PHVVDJH�LQ�WKH�0HVVDJH�ILHOG�DERYH�WKH�JULG�

BLOCK DATA

7KHVH�DUH�ELQDU\�GDWD�YDOXHV�FRGHG�LQ�KH[DGHFLPDO�$6&,,��IRXU�ELW�QLEEOHV�WUDQVODWHG�LQWR�WKH�GLJLWV���WKURXJK��
RU�$�WKURXJK�)��DQG�WUDQVPLWWHG�DV�$6&,,�FKDUDFWHUV��7KH\�DUH�XVHG�RQO\�IRU�WKH�WUDQVIHU�RI �ZDYHIRUPV�IURP
:DYHUXQQHU�WR�FRQWUROOHU��WAVEFORM��DQG�IRU�:DYHUXQQHU�SDQHO�VHWXSV��PANEL_SETUP�

RESPONSE MESSAGES

7KH�RVFLOORVFRSH�VHQGV�D�UHVSRQVH�PHVVDJH�WR�WKH�FRQWUROOHU�LQ�DQVZHU�WR�D�TXHU\��7KH�IRUPDW�RI �VXFK�PHVVDJHV
LV�WKH�VDPH�DV�WKDW�RI �SURJUDP�PHVVDJHV��LQGLYLGXDO�UHVSRQVHV�LQ�WKH�IRUPDW�RI �FRPPDQGV��VHSDUDWHG�E\
VHPLFRORQV�;�DQG�HQGLQJ�LQ�WHUPLQDWRUV��7KHVH�PHVVDJHV�FDQ�EH�VHQW�EDFN�WR�WKH�RVFLOORVFRSH�LQ�WKH�IRUP�LQ
ZKLFK�WKH\�ZHUH�UHFHLYHG��WR�EH�DFFHSWHG�DV�YDOLG�FRPPDQGV��,Q�*3,%�UHVSRQVH�PHVVDJHV��WKH��1/!��(2,!
WHUPLQDWRU�LV�DOZD\V�XVHG�

([DPSOH��7KH�FRQWUROOHU�VHQGV�WKH�SURJUDP�PHVVDJH�
TIME_DIV?;TRIG_MODE NORM;C1:COUPLING? �WHUPLQDWRU�QRW�VKRZQ��

7KH�RVFLOORVFRSH�PLJKW�UHVSRQG�WR�WKLV�ZLWK�
TIME_DIV 50 NS;C1:COUPLING D50  �WHUPLQDWRU�QRW�VKRZQ��

7KH�UHVSRQVH�PHVVDJH�UHIHUV�RQO\�WR�WKH�TXHULHV��TRIG_MODE�LV�OHIW�RXW��,I �WKLV�UHVSRQVH�LV�VHQW�EDFN�WR�WKH
RVFLOORVFRSH��LW�LV�D�YDOLG�SURJUDP�PHVVDJH�IRU�VHWWLQJ�LWV�WLPHEDVH�WR����QV�GLY�DQG�WKH�LQSXW�FRXSOLQJ�RI
&KDQQHO���WR����Ω�

:KHQHYHU�\RX�H[SHFW�D�UHVSRQVH�IURP�WKH�RVFLOORVFRSH��\RX�PXVW�KDYH�WKH�FRQWURO�SURJUDP�LQVWUXFW�WKH�*3,%
RU�56�����&�LQWHUIDFH�WR�UHDG�IURP�WKH�RVFLOORVFRSH��,I �WKH�FRQWUROOHU�VHQGV�DQRWKHU�SURJUDP�PHVVDJH�ZLWKRXW
UHDGLQJ�WKH�UHVSRQVH�WR�WKH�SUHYLRXV�RQH��WKH�UHVSRQVH�PHVVDJH�LQ�WKH�RXWSXW�EXIIHU�RI �WKH�RVFLOORVFRSH�ZLOO�EH
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GLVFDUGHG��7KH�RVFLOORVFRSH�NHHSV�WR�VWULFWHU�UXOHV�IRU�UHVSRQVH�PHVVDJHV�WKDQ�IRU�DFFHSWDQFH�RI �SURJUDP
PHVVDJHV��:KLOH�\RX�FDQ�VHQG�SURJUDP�PHVVDJHV�IURP�WKH�FRQWUROOHU�LQ�XSSHU��RU�ORZHU�FDVH�FKDUDFWHUV�
UHVSRQVH�PHVVDJHV�DUH�DOZD\V�UHWXUQHG�LQ�XSSHU�FDVH��3URJUDP�PHVVDJHV�PD\�FRQWDLQ�H[WUDQHRXV�VSDFHV�RU�WDEV
�ZKLWH�VSDFH���EXW�UHVSRQVH�PHVVDJHV�ZLOO�QRW��$QG�ZKLOH�SURJUDP�PHVVDJHV�PD\�FRQWDLQ�D�PL[WXUH�RI �VKRUW�DQG
ORQJ�FRPPDQG�RU�TXHU\�KHDGHUV��UHVSRQVH�PHVVDJHV�DOZD\V�XVH�VKRUW�KHDGHUV�E\�GHIDXOW�

+RZHYHU��\RX�FDQ�XVH�WKH�FRPPDQG�COMM_HEADER�WR�IRUFH�WKH�RVFLOORVFRSH�WR�XVH�ORQJ�KHDGHUV��RU�QRQH�DW
DOO��,I �WKH�UHVSRQVH�KHDGHU�LV�RPLWWHG��WKH�UHVSRQVH�WUDQVIHU�WLPH�ZLOO�EH�PLQLPL]HG��%XW�WKH�UHVSRQVH�ZLOO�QRW�EH
DEOH�WR�EH�VHQW�EDFN�WR�WKH�RVFLOORVFRSH��6XIIL[�XQLWV�DUH�DOVR�VXSSUHVVHG�LQ�WKH�UHVSRQVH�

,I �\RX�ZHUH�WR�VHW�WKH�WULJJHU�VORSH�RI �&KDQQHO���WR�QHJDWLYH��WKH�TXHU\�C1:TRSL?�PLJKW�\LHOG�WKH�IROORZLQJ
UHVSRQVHV�

C1:TRIG_SLOPE NEG KHDGHU�IRUPDW��ORQJ

C1:TRSL NEG KHDGHU�IRUPDW��VKRUW

NEG KHDGHU�IRUPDW��RII

TTIIPP:: Waveforms you obtain from the
oscilloscope using the query WAVEFORM? are
a special kind of  response message. Control
their exact format by using the
COMM_FORMAT and COMM_ORDER
commands.

USE SCOPEEXPLORER

6FRSH([SORUHU�LV�DQ�HDV\�WR�XVH�DQG�SUDFWLFDO�VRIWZDUH�WRRO�IRU�LQWHUIDFLQJ�\RXU�:DYHUXQQHU�RVFLOORVFRSH�ZLWK�D
3&�UXQQLQJ�:LQGRZV�

�� &RQQHFW�WKH�VFRSH�WR�D�3&�XVLQJ�HLWKHU�WKH�*3,%��\RX·OO�QHHG�D�3&�ZLWK�*3,%�FDUG�LQVWDOOHG��RU�3&�
VWDQGDUG�56�����&�SRUW�RQ�WKH�VFRSH·V�UHDU�SDQHO�

�� 'RZQORDG�6FRSH([SORUHU�IUHH�RI �FKDUJH�DW�KWWS���ZZZ�OHFUR\�FRP�VFRSHH[SORUHU��2U�LQTXLUH�DW�\RXU
/H&UR\�FXVWRPHU�VHUYLFH�FHQWHU�

�� +DYLQJ�LQVWDOOHG�6FRSH([SORUHU��RSHQ�LW�DV�\RX�ZRXOG�DQ\�:LQGRZV�SURJUDP��8VH�LWV�RQ�OLQH�KHOS�WR�GR�WKH
IROORZLQJ�

½ 8VH�WKH�WHOHW\SH�OLNH�WHUPLQDO�WR�VHQG�VWDQGDUG�UHPRWH�FRQWURO�FRPPDQGV�IURP�FRPSXWHU�WR
RVFLOORVFRSH��DQG�WR�GLVSOD\�WKH�:DYHUXQQHU�UHVSRQVH�RQ�WKH�3&�

½ &RQWURO�WKH�VFRSH�E\�PHDQV�RI �DQ�LQWHUDFWLYH��YLUWXDO�VFRSH�IURQW�SDQHO�

½ 3LSH�VHTXHQFHV�RI �FRPPDQGV�IURP�D�ILOH�WR�WKH�VFRSH��WKHQ�VHQG�WKH�VFRSH·V�UHVSRQVHV�WR�DQRWKHU�ILOH�

½ 7UDQVIHU�SL[HO�IRU�SL[HO�FRSLHV�RI �\RXU�:DYHUXQQHU�GLVSOD\�WR�3&��WKHQ�YLHZ�WKHP��SULQW�WKHP��RU�ERWK
IURP�WKH�FRPSXWHU��:LWK�D�VLQJOH�SUHVV�RI �D�EXWWRQ�RU�NH\��\RX�FDQ�FRS\�ELWPDS�ZDYHIRUP�LPDJHV�WR
WKH�:LQGRZV�&OLSERDUG��UHDG\�WR�SDVWH�LQWR�DQ\�:LQGRZV�DSSOLFDWLRQ�

½ &DSWXUH�:DYHUXQQHU�IURQW�SDQHO�VHWXSV�DQG��XVLQJ�D�ORQJ�ILOHQDPH��VWRUH�WKHP�RQ�WKH�FRPSXWHU��<RX
FDQ�WKHQ�WUDQVIHU�WKHP�EDFN�LQWR�WKH�VFRSH�WR�UHSURGXFH�DQ�LGHQWLFDO�VHWXS�

½ 7UDQVIHU�\RXU�ZDYHIRUPV�WR�3&��DQG�VWRUH�WKHP�LQ�HLWKHU�WKH�FRPSDFW�/H&UR\�%LQDU\�IRUPDW��RU�DQ
$6&,,�YHUVLRQ�FRPSDWLEOH�ZLWK�3&�EDVHG�DQDO\VLV�SURGXFWV����


