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C H A P T E R  T H R E E :  Control by RS232

In this chapter, see how

½ To control Waverunner by RS-232-C

½ To simulate GPIB messages using RS-232-C
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C H A P T E R  T H R E E  Control by RS232

Communicate through the RS-232-C Port

<RXU�:DYHUXQQHU�RVFLOORVFRSH�FDQ�DOVR�EH�FRQWUROOHG�UHPRWHO\�WKURXJK�WKH�56�����&�SRUW��ZKLFK�VXSSRUWV�WKH
WUDQVIHU�RI �DOO�FRPPDQGV�IRU�LWV�RSHUDWLRQ��1HYHUWKHOHVV��56�����ZDYHIRUP�WUDQVIHU�LV�RQO\�SRVVLEOH�LQ�+(;
PRGH��XVLQJ�WKH�GHIDXOW�YDOXH�IRU�COMM_FORMAT��DQG�ZLWK�WKH�V\QWD[�RI �WKH�UHVSRQVH�WR�:)"�LGHQWLFDO�WR
WKDW�IRU�*3,%�

56�����&�FRQQHFWRU�SLQ�DVVLJQPHQWV�IRU�FRQQHFWLQJ�:DYHUXQQHU�WR�DQ�H[WHUQDO�FRQWUROOHU�DUH�JLYHQ�LQ�&KDSWHU
����´8VH�:DYHUXQQHU �ZL WK�3&µ�RI � WKH�:DYHUXQQHU�2SH UD W R U ·V �0DQXD O �

7KH�56�����&�SRUW�LV�IXOO�GXSOH[�FRQILJXUHG��7KLV�PHDQV�WKDW�ERWK�VLGHV�³�:DYHUXQQHU�RVFLOORVFRSH�DQG
H[WHUQDO�FRQWUROOHU�³�FDQ�VHQG�DQG�UHFHLYH�PHVVDJHV�DW�WKH�VDPH�WLPH��+RZHYHU��WKH�RVFLOORVFRSH�VWRSV
RXWSXWWLQJ�ZKHQ�LW�UHFHLYHV�D�QHZ�FRPPDQG�

<RX�VKRXOG�WUDQVPLW�ORQJ�PHVVDJHV�WR�WKH�RVFLOORVFRSH�ZKLOH�LW�LV�LQ�D�WULJJHU�PRGH��DQG�QRW�ZKLOH�DQ
DFTXLVLWLRQ�LV�LQ�SURJUHVV��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�ZKHQ�VHQGLQJ�ZDYHIRUPV�RU�IURQW�SDQHO�VHWXSV�

&KDUDFWHUV�WKDW�FDQQRW�EH�SULQWHG�LQ�$6&,,�DUH�KHUH�UHSUHVHQWHG�E\�WKHLU�PQHPRQLFV��)RU�H[DPSOH�

�/)! $6&,,�OLQH�IHHG�FKDUDFWHU�ZKRVH�GHFLPDO�YDOXH�LV����

�%6! $6&,,�EDFNVSDFH�FKDUDFWHU�ZKRVH�GHFLPDO�YDOXH�LV���

CTRL_U 7KH�FRQWURO�NH\�DQG�WKH�8�NH\�DUH�SUHVVHG�VLPXOWDQHRXVO\�

6HW�56�����&�EHKDYLRU�DFFRUGLQJ�WR�\RXU�QHHGV��,Q�DGGLWLRQ�WR�WKH�EDVLF�VHWXS�RQ�WKH�IURQW�SDQHO�PHQX��WKHUH
DUH�´LPPHGLDWH�FRPPDQGV�µ�DV�ZHOO�DV�WKH�VSHFLDO�FRPPDQG�COMM_RS232 IRU�WKLV��,PPHGLDWH�FRPPDQGV
FRQVLVW�RI �WKH�$6&,,��(6&DSH�FKDUDFWHU��(6&!��ZKRVH�GHFLPDO�YDOXH�LV������IROORZHG�E\�DQRWKHU�FKDUDFWHU�
7KHVH�FRPPDQGV�DUH�LQWHUSUHWHG�DV�VRRQ�DV�WKH�VHFRQG�FKDUDFWHU�KDV�EHHQ�UHFHLYHG�

<RX�FDQ�KDYH�WKH�VHULDO�SRUW�HFKR�WKH�UHFHLYHG�FKDUDFWHUV��7KLV�LV�XVHIXO�ZKHQ�WKH�RVFLOORVFRSH�LV�FRQQHFWHG�WR�D
WHUPLQDO��(FKRLQJ�FDQ�EH�WXUQHG�RQ�RU�RII �E\�VHQGLQJ�WKH�WZR�FKDUDFWHU�VHTXHQFH��(6&!@�RU��(6&!>�
(FKRLQJ�LV�RQ�E\�GHIDXOW��EXW�WKH�KRVW�PXVW�QRW�HFKR�FKDUDFWHUV�UHFHLYHG�IURP�WKH�RVFLOORVFRSH�

HANDSHAKE CONTROL

:KHQ�WKH�RVFLOORVFRSH�LQWDNH�EXIIHU�EHFRPHV�QHDUO\�IXOO��WKH�LQVWUXPHQW�VHQGV�D�KDQGVKDNH�VLJQDO�WR�WKH�KRVW
WHOOLQJ�LW�WR�VWRS�WUDQVPLWWLQJ��:KHQ�WKLV�EXIIHU�KDV�HQRXJK�URRP�WR�UHFHLYH�PRUH�FKDUDFWHUV��DQRWKHU
KDQGVKDNH�VLJQDO�LV�VHQW��7KHVH�VLJQDOV�DUH�HLWKHU�WKH�CTRL-S��RU��;2))!��DQG�CTRL-Q���;21!�
FKDUDFWHUV��RU�D�VLJQDO�OHYHO�RQ�WKH�576�OLQH��7KH\�DUH�VHOHFWHG�E\�VHQGLQJ�WKH�WZR�FKDUDFWHU�VHTXHQFH��(6&!�
IRU�;21�;2))�KDQGVKDNH��WKH�GHIDXOW���RU��(6&!�IRU�WKH�576�KDQGVKDNH�

<RX�FDQ�FRQWURO�WKH�IORZ�RI �FKDUDFWHUV�FRPLQJ�IURP�WKH�RVFLOORVFRSH�E\�HLWKHU�D�VLJQDO�OHYHO�RQ�WKH�&76�OLQH�RU
WKH��;21!��;2))!�SDLU�RI �FKDUDFWHUV�
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NNOOTTEE:: The RS-232-C baud rate, parity, character length, and number of  stop bits are among the
parameters saved or recalled by the front panel SAVE or RECALL buttons, and by the remote
commands *SAV, *RCL, or PANEL_SETUP. When recalling by remote, ensure that these parameters
are set at the same value on both controller and oscilloscope. Otherwise, the host may no longer be
able to communicate with the oscilloscope and a manual reconfiguration would be necessary.

EDITING FEATURES

:KHQ�WKH�RVFLOORVFRSH�LV�GLUHFWO\�FRQQHFWHG�WR�D�WHUPLQDO��WKH�IROORZLQJ�ZLOO�PDNH�FRUUHFWLRQ�RI �W\SLQJ�HUURUV
HDVLHU�

�%6!�RU��'(/(7(! � 'HOHWH�WKH�ODVW�FKDUDFWHU�

CTRL_U 'HOHWH�WKH�ODVW�OLQH�

MESSAGE TERMINATORS

0HVVDJH�WHUPLQDWRUV�DUH�PDUNHUV�WKDW�LQGLFDWH�WR�WKH�UHFHLYHU�WKDW�D�PHVVDJH�KDV�EHHQ�FRPSOHWHG��7KH�3URJUDP
0HVVDJH�7HUPLQDWRU�LV�D�FKDUDFWHU�\RX�FRXOG�VHOHFW�ZKHQ�\RX�LQSXW�WR�WKH�RVFLOORVFRSH��&KRRVH�D�FKDUDFWHU
QHYHU�XVHG�IRU�DQ\WKLQJ�HOVH��XVLQJ�WKH�FRPPDQG�COMM_RS232�DQG�WKH�NH\ZRUG�(,��7KH�GHIDXOW�3URJUDP
0HVVDJH�7HUPLQDWRU�LV�WKH�$6&,,�FKDUDFWHU��&5!��ZKRVH�GHFLPDO�YDOXH�LV����

7KH�RVFLOORVFRSH�DSSHQGV�D�5HVSRQVH�0HVVDJH�7HUPLQDWRU�WR�WKH�HQG�RI �HDFK�RI �LWV�UHVSRQVHV��7KLV�LV�D�VWULQJ�
VLPLODU�WR�D�FRPSXWHU�SURPSW��ZKLFK�\RX�DOVR�FKRRVH��7KLV�VWULQJ�PXVW�QRW�EH�HPSW\��7KH�GHIDXOW�5HVSRQVH
0HVVDJH�7HUPLQDWRU�LV�\n\r��ZKLFK�LV�WKH�VDPH�DV��/)!�&5!�

Example: COMM_RS232 EI,3
7KLV�FRPPDQG�LQIRUPV�WKH�RVFLOORVFRSH�WKDW�HDFK�PHVVDJH�LW�UHFHLYHV�ZLOO�EH�WHUPLQDWHG�ZLWK�WKH�$6&,,
FKDUDFWHU��(7;!���ZKRVH�GHFLPDO�YDOXH�LV���

Example: COMM_RS232 EO,”\r\nEND\r\n”
7KLV�FRPPDQG�LQGLFDWHV�WR�WKH�RVFLOORVFRSH�WKDW�LW�PXVW�DSSHQG�WKH�VWULQJ�´?U?Q(1'?U?Qµ�WR�HDFK�UHVSRQVH�

$IWHU�\RX�PDNH�WKHVH�VHWWLQJV��D�KRVW�FRPPDQG�ZLOO�ORRN�OLNH�WKLV�

TDIV?<ETX>

$QG�WKH�RVFLOORVFRSH�ZLOO�UHVSRQG�ZLWK�

TDIV 1.S

END
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TTIIPP::�After it sends a COMM_RS232 command, the host must wait for the oscilloscope to change its
behavior before it can send a command in the new mode. Ensure this by including a query on the line
that contains the COMM_RS232 command (for example, COMM_RS232 EI,3;*STB?) and waiting
until the response is received.

SRQ MESSAGE

(DFK�WLPH�WKH�0DVWHU�6XPPDU\�6WDWXV��066��ELW�RI �WKH�67DWXV�%\WH��67%��LV�VHW��WKH�654�PHVVDJH��D�VWULQJ�RI
FKDUDFWHUV��LV�VHQW�WR�WKH�KRVW�WR�LQGLFDWH�WKDW�WKH�RVFLOORVFRSH�UHTXHVWV�VHUYLFH��7KH�56�����&�654�PHVVDJH
KDV�WKH�VDPH�PHDQLQJ�DV�WKH�*3,%�654�PHVVDJH��,I �WKH�VWULQJ�LV�HPSW\��QR�PHVVDJH�ZLOO�EH�VHQW��7KLV�LV�WKH
GHIDXOW�VHWWLQJ��1RWH�WKDW�QR�UHVSRQVH�PHVVDJH�WHUPLQDWRU�LV�DGGHG�DW�WKH�HQG�RI �WKH�654�PHVVDJH�

([DPSOH� COMM_RS232 SRQ, “\r\n\nSRQ\r\n\a”

:KHQ�WKH�066�ELW�LV�VHW��WKH�RVFLOORVFRSH�ZLOO�VHQG�D��&5!�IROORZHG�E\�WZR��/)!654��DQG�D��&5!�IROORZHG
E\�D��/)!��7KH�EX]]HU�ZLOO�VRXQG�

LONG LINE SPLITTING

/LQH�VSOLWWLQJ�LV�D�IHDWXUH�SURYLGHG�IRU�KRVWV�WKDW�FDQQRW�DFFHSW�OLQHV�ZLWK�PRUH�WKDQ�D�FHUWDLQ�QXPEHU�RI
FKDUDFWHUV��7KH�RVFLOORVFRSH�PD\�EH�FRQILJXUHG�WR�VSOLW�UHVSRQVHV�LQWR�PDQ\�OLQHV��7KLV�IHDWXUH�LV�YHU\�XVHIXO�IRU
ZDYHIRUP�RU�IURQW�SDQHO�VHWXS�WUDQVIHUV�DOWKRXJK�LW�LV�DSSOLFDEOH�WR�DOO�UHVSRQVH�PHVVDJHV��7ZR�SDUDPHWHUV
FRQWURO�WKLV�IHDWXUH�

/LQH�6HSDUDWRU�2II
���PHVVDJHV�ZLOO�QRW�EH�VSOLW�LQWR�OLQHV�

�&5!��/)!�RU��&5!�/)!
���SRVVLEOH�OLQH�WHUPLQDWRUV�

/LQH�/HQJWK�WKH�PD[LPXP�QXPEHU�RI �FKDUDFWHUV�WR�D�OLQH�

([DPSOH� COMM_RS232 LS,LF,LL,40

7KH�OLQH�VHSDUDWRU�LV�WKH�$6&,,�FKDUDFWHU��/)!��WKH�OLQH�LV�D�PD[LPXP�RI ����FKDUDFWHUV�ORQJ��H[FOXGLQJ�WKH
OLQH�VHSDUDWRU��

,I �WKH�RVFLOORVFRSH�UHFHLYHV�WKH�FRPPDQG�3168"��LW�PD\�DQVZHU�ZLWK�

PNSU#9000001496

AAAA5555000655AA403000580019000000000001

000000000000000000000000000C1B0100580000

0000000000000000000000000000000000000000

...
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REMARKS

/RQJ�FRPPDQGV�VHQW�WR�WKH�RVFLOORVFRSH�PD\�QRW�EH�VSOLW�LQWR�OLQHV��,I �D�FRPPDQG�VHQW�WR�WKH�RVFLOORVFRSH�LV
WKH�UHVSRQVH�WR�D�SUHYLRXV�TXHU\��WKH�OLQH�VSOLW�FKDUDFWHUV���/)!���&5!��PXVW�EH�UHPRYHG��7KLV�DOVR�DSSOLHV�WR
OLQH�VSOLW�FKDUDFWHUV�LQVLGH�VWULQJV�VHQW�WR�WKH�RVFLOORVFRSH�

+RZHYHU��KH[�$6&,,�GDWD�VHQW�WR�WKH�RVFLOORVFRSH�PD\�FRQWDLQ�OLQH�VSOLW�FKDUDFWHUV��,I �\RX�ZLVK�WR�XVH�OLQH
VSOLWWLQJ��HQVXUH�WKDW�QHLWKHU�WKH�LQSXW�PHVVDJH�WHUPLQDWRU�FKDUDFWHUV�QRU�WKH�OLQH�VSOLW�FKDUDFWHUV�RFFXU�LQ�WKH
GDWD�
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Simulate GPIB Messages

8VH�WKHVH�56�����&�FRPPDQGV�WR�VLPXODWH�*3,%�������PHVVDJHV�

RS232 CO M M A N D GPIB M E SSAG E E F F E C T A N D E Q U I VA L E N C E

�(6&!&�RU��(6&!F 'HYLFH�&OHDU��'&/� &OHDUV�WKH�LQSXW�DQG�RXWSXW�EXIIHUV��7KLV�FRPPDQG
KDV�WKH�VDPH�PHDQLQJ�DV�WKH�*3,%�'&/�RU�6'&
LQWHUIDFH�PHVVDJHV�

�(6&!5�RU��(6&!U 5HPRWH�(QDEOH��5(1� 3ODFHV�WKH�RVFLOORVFRSH�LQ�UHPRWH�PRGH��7KLV
FRPPDQG·V�IXQFWLRQ�LV�WKH�VDPH�DV�WKH�*3,%
FRPPDQG�DVVHUWLQJ�WKH�5(1�OLQH�DQG�VHWWLQJ�WKH
RVFLOORVFRSH�WR�OLVWHQHU�

�(6&!/�RU��(6&!O *R�WR�/RFDO��*7/� 3ODFHV�WKH�RVFLOORVFRSH�LQ�ORFDO�PRGH��7KH�FRPPDQG
FOHDUV�ORFDO�ORFNRXW��VHH�EHORZ���,W�KDV�WKH�VDPH
IXQFWLRQ�DV�*3,%·V�VHWWLQJ�WKH�5(1�OLQH�WR�IDOVH�

�(6&!)�RU��(6&!I /RFDO�/RFNRXW��//2� 'LVDEOHV�WKH�IURQW�SDQHO�´/2&$/µ�EXWWRQ
LPPHGLDWHO\�LI �WKH�RVFLOORVFRSH�LV�DOUHDG\�LQ�UHPRWH
PRGH�RU��LI �QRW��ZKHQ�WKH�RVFLOORVFRSH�LV�QH[W�VHW�WR
UHPRWH��7KLV�/RFDO�/RFNRXW��VHH�&KDSWHU����´&RQWURO
E\�*3,%µ��FDQ�EH�FDQFHOOHG�RQO\�ZLWK�WKH��(6&!/
FRPPDQG���(6&!)�KDV�WKH�VDPH�PHDQLQJ�DV�*3,%·V
//2�LQWHUIDFH�PHVVDJH�

�(6&!7�RU��(6&!W *URXS�([HFXWH�7ULJJHU
�*(7�

5H�DUPV�WKH�RVFLOORVFRSH�ZKLOH�LW�LV�LQ�WKH�6723�PRGH�
EXW�RQO\�ZKLOH�WKH�RVFLOORVFRSH�LV�LQ�UHPRWH�PRGH��7KLV
FRPPDQG�KDV�WKH�VDPH�PHDQLQJ�DV�WKH�*TRG
FRPPDQG�DQG�*3,%·V�*(7�LQWHUIDFH�PHVVDJH�


