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Syntax and
Conventions

This Command Reference contalns complete de-
scriptions of the commands available via the GPIB
andRS-232-Cinterfacesforthe DSA 601and DSA602
Digitizing Signal Analyzers. Use thls manual with the
DSA 6071 and DSA 602 Digitizing Signal Analyzer Pro-
grammer Reference, which contains programmer tu-
lorial and reference material, and with the DSA 6071
and DSA 602 Digitizing Signal Analyzer User Refer-
ence.

Syntax Definitions

This manual uses the following Backus-Naur Form
{BNF) symbols:

BNF Symbols

Symbol Meaning

< > Defined element {e.g., <arg>)
e Is delined as (e.g.. <arg> 1= argumenl)
| Exclusive OR (e.g., PLUS| MINUS})
One of group is required (e.g., {ON|OFF})
[1 Optional item (e.g., [</ink>]<arg> )
Previous element(s) may be repeated

Data Element Definitions

The data element types are: numeric, global, and
quoled strings. Each is defined as follows:

Numeric Data Types

Element Meaning

<ui> Unsigned Integer, range is 1 through
65,535; no leading space permitted {e.q.,
9999).

<NRT>  Signed inleger value (e.q., -5 ).

<NRAR2>  Floating point value, without an exponent
(e.g. 3.7).

<NA3>  Floaling polint value, with an exponent (e.g.
2.2E-3).

<NRx> {<MRT>|<NR2>|<NR3>} Rangeis:
-1E4+ 300, 0, 1E + 300, lo 15 significant
digils.

607 and DSA 662 Command Reference 1
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Syntax and Conventions

Global Data Types

Element ” Meéhlng .

<asc curve > ASCIl-formatied waveform data for
one or more dala points, in the form:
<NR1>[{,<NR71>}.]

<bblock> Binary block formatted waveform or
setting data, in the form:
% < byte count > < data>
[{<«data>}..] <checksum >
(Refer to tha CURVE and SET? com-
mands for a full explanallon of using
<bblock> )

<slot> L, C, or R, representing the Left, Cen-
ter, or Right plug-in compartments.

A

Element Meaning

<gstring>  Quoted string deta. This elerment can be
any character(s) defined in the ASCIl or
expanded character sels, enclosed by
apostrophes or quotation marks, and
following these rules:

B You must use the same delimiter type
1o open and close the siring; you can-
not open with an apcstrophe and
close with a quotation mark or vice
versa.

® You can use an apostrophe or quota-
tion mark within the string if you follow
the above rule and you enter the en-
closing dellmiter twice (i.e., "double
nn quotell )

w You can use a maximum string length
of 127 characlers, unless otherwise
noted.

= You cannot use strings that include an
embedded ASCII NULL character (0).
However, carriage retums and line
feeds can be included as textina
siring.
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Syntax and Conventions

Command Conventions

Note: For a complete dlscussion of command con-
ventlons, refer to the DSA 607 and DSA 602 Program-
mer Reference.

The DSA 601 and DSA 602 accept both upper and
lower case letters; they are not case sensltive.

All parts of a command entry can be preceded
by “white space,” which Is defined:

® For RS-232-C—as blanks and carriage retums or
line feeds that precedse a header

= For GPIB with the EOI terminator—as any combl-
natlon of blanks, carriage retums, or line feeds

» For GPIB wlih the EOI and line feed terminator —as
any comblnation of blanks or carriage retums

Commands can be abbrevlated tothe minimumspell-
ing shown [n bold capitals In the syntax blocks. Re-
sponses are returned wilth the full spelling unless the
LONGFORM command is setto OFF. Examples inthls
book use abbreviated command spellings; re-
sponses are In long form.

Any combinatlon of set and query commands can be
concatenated {Jolned together) with semicolons.

Commands can be renamed or new commands can
be created from concatenated strings of commands
using the DEF command.

Measurement (<meas >)
Commands

In this manual, the symbol <meas> represents one
or more of the DSA measuremsnts. For exampis,
<meas > 7 represents a measurement query, such as
RMS?. Each <meas>"? measurement has Its own
entry Inthe command set. Refertothe <meas>?en-
try for a list of all the measurements. Refer to the DSA
601 and DSA 602 Programmer Referance or the DSA
6071 and DSA 602 User Reference for a complete ax-
planatlon of the measurerment system.

For firmware version 1.2 and above only, the
ME <meas > 7 query returns measurement statlstics
{min, max, mean, and standard deviation) for the spe-
cifled measurement. {For example, MSRMS? returns
stallstics for the RMS measurement) See the
<meas>"? antry for a list of measurements.

DSA 601 gand DSA 602 Command Reference 3
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Syntax and Conventions

Waveforms and Traces

The terms waveform and trace both pertain to signals
acqulred or stored by the DSA; but are not Inter-
changeable in command syntax. Some headers be-
gin with WFMxxx (e.g., WFMPRE, WFMSCALING);
other headers, lInks, or arguments use TRACE <ui >
(e.g., TRACE3) form.

Syntax Key

The following figure summarizes how command In-
formation is shown in this manual. The full spelling of
the header, link, or argument is given with the mini-
mum spelling In bold capitals.

HEAder [ [</ink>:]<arg>]

{<link>:] | <arg > ‘[Flanga. if applicable]

A three-space syntax block contains link-
argument or argument-only Information.
Range Is provided for numeric arguments.

? <link> | ( Response — l.e., ON | OFF )

A two-space syntax block contains a query-
only link and its range of responses.

Command Syntax Key

Set Commands and Queries

Set commands modify instrument functions. Queries
relurn the current value(s) of functlons. Most com-
mands can be both sel and queried. For these com-
mands, only the set form is shown unless the query
response differs from the set form. {For example, the
query responseis includedifthe links arereturned Ina
different order than presented.)

Query-only commands contain a question mark ap-
pended to the header. The words Query Only appear
in bold at the beginning of the text.

Query-only links contain a question mark preceding
the link in the synlax box, and include the words
Query Only in bold at the beginning of the text. As
with any query, append the question mark to the
header when querying the link.

www.valuetron e or2 Command Reference



Syntax and Conventions

A few commands and links can only be set. These
commands Inciude the words Set Only in bold at the
beginning of the text description.

Examples

Examples are included for most headers and links.
Examples are shown In shaded boxes, like this:

COMMANDE YQII EN‘TER ARE BOH}
SYS'I‘EM RB&FONSE 18- RBGULAR “TYPE

DSA d
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Command Set

This section is an alphabetical listing of DSA com-
mands. For Information on the functional command
groups listed with each command, sese the DSA 601
and DSA 602 Programmer Reference.

ABBwfmpre {ON|OFF}

Data Transter Commands

ABBWFMPRE determines whether the response
to a WFMPRE? query Is abbreviated or includes
all links. Whan ABBWFMPRE is set to ON {l.e.,
abbreviated), the WFMPRE? response ls:
WFMPRE ACSTATE: <arg>,NR.PT:<NRI>,
PLFMT:<arg> XINCR: < NR3>,

XMULT: < NR3 > XZERQ: <NR3 >,
YMULT: < NR3 > YZERO: < NR3 >

When ABBWFMPRE Is setto OFF, the WFMPRE?
response Includes all 20 links of the WFMPRE
command. The power-on default setting Is ABB-
WFMPRE OFF.

ABStouch {CLEar| <NRx>, <NRx>}

www.value

Miscellansous/System Commands

ABSTOUCH actlvates a location on the front
panel by giving its X, coordinates. ABSTOUCH
always works, regardless of the state of the front
panel (FPANEL ON/OFF) or touch pane! button,
Touch coordinates, whether rom ABSTOUCH or
fromthefront panel, are stored ina firstin, first out
(FIFO) buffer. You can access the FIFO with the
ABSTQUCH? query.

ClLEar

Set Only. CLEAR empties the 20-deep FIFO
bufter in which front panel touches are stored.

SA 6071 and DSA 602 Command Reference 7
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ABStouch {CLEar| <NRx>, <NRx>}(cont.)

[<NRx>,<NRx> | X=0to11; Y=0to 21

X,Y touch panel screen coordinates range from
0,0 {upper left) to 10,21 (lower right):

00 10,0

L4 10,21

X, Y Touch Panel Screen Coordinates

Coordinates of the froni panel buttons are listed
in the followlng table:

Front Panel Button X,Y Coordinates

Button X,Y | Button XY

Wavelorm 11,6 | Right Fine Button 11,6
Trigger 11,1 | Left Fine Bution 1.7
Measure 11,2 | Digitizer Run/Stop 11.8
Store/Recall 11,3 | Autoset 11.9
Utility 11,4 | Hardcopy 11,10
Touch Panel 11,5 | Enhanced Accuracy 11,11

Note: You cannot use ABSTOUCH to touch a
channel button or a probe 1D button,

ABS ‘11,0

www.valuetromnies o2 command Reference
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ABStouch {CLEar| <NRx>, <NRx> }(cont)

Query Note: Every front panel touch, whether
from ABSTOUCH orthe front panel, isstoredina
20-deep FIFO buffer. ABSTOUCH? returns the
oldest touch coordinates and removes them
from the buffer. If no touches are in the bufter,
ABSTOUCH? returmns:

ABSTOUCH -1, -1
ABS?
ABSTOUCH 11,6

ADJtrace <ui> <link>:<arg>
Waveform and Settings Commands

ADJTRACE <ui> adjustsihe displayed position
of the specified waveform without modifying the
harizontal {tlme base) or vertical {channel} pa-
rameters. The range of <ui> is 1totrace 8.

Note: Certaln ADJTRACE <ui> links only apply
to waveforms crealed in floating-point mode or
integer mode. For information on waveform
modes, refer to the WFMSCALING command.

HMAg: | <NRAx> 1, 2, 25,4, 5,8, 10, 16,
20, 25, 40, 50, 80, 100,
160, 200, 250, 400, 500,
800,1000, 2000, 2500,
5000

HMAG sets the waveform horizontal magnifica-
tion factor (ADJTRACE <ui> PANZOOM must
be set to ON}. The HMAG value depends on the
record length of TBMAIN or TBWIN. The maxi-
mum HMAG value for each LENGTH is shown in
the following table.

Maximum HMAG Values

Record Maximum | Record Maximum

LENGTH HMAG LENGTH HMAG
512 50 8192 1000
1024 100 10240 1000
2048 200 16384 2000
4096 500 10464 2000
5120 500 32768 5000
ADJ2 HMA2.5
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ADJtrace<ui> <link>:<arg> (cont.)

HPOsition: | <NRx> |{See below for range)

HPOSITION sets the waveform horlzontal posl-
tlon when ADJTRACE < uf > PANZOOM is setto
ON. The HPOSITION range is In waveform
points; from D (zero) to an upper value dater-
mined by the horizontal magnification (HMAG)
and the record LENGTH, using the fcllowing
formula:

LENGTH - cell { 10.24 * max_HMAG / HMAG )

where the csll{ } Is the smallest Integer value
greater than or equal to the value In parentheses;
call rounds fracllons to the next higher Integer.
For example, for a record LENGTH of 4096, the
max_HMAG value Is 500. Assume the actual
HMAG s 50, Whh these condltlons, the HPOSI-
TION range Is 0 to:

[4096 - cell (10.24 * 500/50)] = [4096 - cell
(102.4)] = (4096 - 103] = 3993

HVPosmon:] <NRx> | “1E+15 to 1E+15

For XY waveforms created In floating-polnt
mods, HVPOSITION sets the graphical position
of the harlzontal component of the waveform.

- ADJA VRSB

HVYSize: <NRx> 1E-15 to 1E+15

For XY waveforms created in floating-poirt
mods, HVSIZE sels tha graphlcal size of the hori-

www.Vvaluetvo e &1 &0 602 Command Reference



Command Set

ADJtrace<ui> <fink>:<arg> {cont.)

PANzoorn: t ON | OFF

PANZOOM sets Pan/Zoom mode ON or OFF for
the specified waveform. When PANZOOM is set
to ON, you can horlzontally magnify selected
seclions of a displayed waveform with
ADJTRACE <ui> HMAG.

PANZOOM is always set to ON for stored or sca-
lar waveforms and frequency domaln {FFT)
waveforms, but you cannot sat It to ON for XY
waveforms.

Note: To control Pan/Zoom mode for all wave-
forms, refer to the PZMODE command.

TRSep: <NRx> -5.0 to +5.0

For waveforms created In Integer mode, TRSEP
{TRace SEParation) sets the window waveform
separation In graticule divisions. The waveforms
must have been created on the WIN1 or WIN2
time base, and cannot be XY waveforms.

VPOsltion: | <NRx> | -1E+15 to 1E+15

For waveforms created in floating-point mode,
VPOSITION sets the waveform vertical graphical
posltion.

A.I)ﬂ VPO’.‘S.S’E*!Q

VSlze: <NRx> 1E-15 10 1E+15

For waveforms created In floating-polnt mede,
VSIZE sets the waveform vertical graphlcal slze.

Aﬂﬁ VSI 4 SE—Z

01 and DSA 602 Command Reference 11
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ADJdtrace<ui> <link>:<arg> (cont.)

ADJTRACE? Query. ADJTRACE < ui > 7 retums
Its links and arguments in the following order:
ADJTRACE<ui> PANZOOM: <arg>,
HMAG: < NR3 > HPOSITION: < NRI >,
HVPOSITION: « NR3> HVSIZE: < NR3i>,

TRSEP: <« NR3 > ,VPOSITION: <« NR3 >,
VSIZE: < NR3 >

ADJTRACE? returns the same information as
ADJTRACE < ui> 7 for all defined waveforms In
low-to-high waveform order.

ADJTRACE? Predefined Link Responses:
Several ADJTRACE < ui> links can only be set
under restricted conditlons (for example, you
can only set VSIZE on a floating-point
waveform), but you can query any link at any
time. The restricted links return the following
predefined values If you query them under condi-
tlons when they cannot be set:

ADJTRACE? Predefined Link Responses

Link Response

HMAG -1.0E+0
HPOSITION 1.0E+16
HVPOSITION 1.0E+16
HVSIZE -1.0E+0Q
TRSEP 1.0E+16
VPOSITION 1.0E+16
VSIZE -1.0E+0

www.valuetronkes.CoIM:2 command Reference
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ALTinkjet <link>:<arg>
External [/O Commands
ALTINKJET specifies printing parameters for HP
Thinkjet and LaserJet prinlers operating In HP
graphics rmode.

Note: ALTINKJET does not support Thinkjet and
LaserJet printers operating in Epson emulation
mode.

DIRection: HORiz | VERt |

DIRECTION selects the printing orientation.
HORIZ priris rows left-to-right and top-to-
bottomn. VERT prints columns bottom-to-top and
left-to-right.

ALT DIR:HOR

FORMat: | DRAI | HiRes | REDuced

FORMAT selects the printing format. HIRES
shows front panel intensified regions; DRAFT
prints  selected fields in reverse video.
REDUCED is a quarler the size of DRAFT, but
does not show intensified regions.

Note: Due to graphics imaging constraints on
standard LaserJet printers, HIRES format may
notgenerate a suitable copy on a standard Lasar-
Jet printer

ALT FORM:DRA.

PORI: | CENTRonics | GPIb | RS232 |

PORT specifies the output port for the printer.

ALT POR:RSZ32

www.valuBtfE e &Gt rererence 19



Command Set

AUTOAcq <link>:<arg>

(Firmware v. 1.2 and above) Acquisition Commands

Use AUTOACQ to select waveforms to be ac-
quired In repetitive single trigger mode or to be
fransferred over the bus using the REPCURVE
command. AUTOACQ also controls memory
wrap In repetitive single trigger acquisition.

TRAce<ui>: | ON|OFF |

TRACE < uf> fums on or off the trace specified
by the integer <u/>>. At least one trace must be
specified and at most four traces may be specl-
fied to start an autcrmated acquisition.

MEMWrap: ] ON | OFF |

When MEMWRAP Is ON, waveforms acquired In
repetitive single trigger mode are stored In a cir-
cular memory buffer. Avallable memory Is allo-
cated for repetitive single trigger acqulsitlons,
and when memory Is full, the oldest acquisitions
are overwrlttan, Aquisiilon willl continue untll the
digitizer is stopped, and the most recent aquisl-
tions remaln In memaory.

When MEMWRAP Is OFF, repetitive singletrigger
aquisltion stops when memory Is full or when the
number of waveform records specified by
NREPTRIG have bean acquired.

Query Note: AUTOACQ retums settings (ON or
OFF) for deflned traces only.
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AUTOSet [<link>:]<arg>

Acquisition Commands

AUTOSET controls vertical and horizomtal auto-
maticranging and positloning of Input signals on
the selected waveform for boih acquired and
stored waveforms. For acquired signals, the
vertical slze Is set and the time base is adjusted.
For stored waveforms, the display is scaled.

Note: When the Main time base is not triggered,
you can only autoset a Window waveform that
has a parent Main waveform.

Firmware version 1.2 and above:

HORiz: | EDGe|PERIod|PULse|OFF |

Firmwara version 1.1 and below:
HORiz: | PERIod| OFF |

HORIZ determines how Autcset affects the horl-
zontal display of the Input signal.

With HORIZ:EDGE, horlzontal Autoset displays
one adge of the Input signal expanded inthe cen-
terof the display. A rising edge is displayed when
TRMAIN SLOPE Is PLUS. A falling edge Is dis-
played when TRMAIN SLOPE Is MINUS.

EDGE Is useful for preparing Input signals for
RISETIME? and FALLTIME? measursments.

With HORIZ:PERIOD, horlzontal Autoset dle-
plays at least three complete waveform cycles.
PERIOD is usetul for preparing input signals for
DUTY?, FREQ?, MEAN?, PP?, PERICD?, and

RMS? measurements. (DUTY? Is avallable only
In firmware verslons 1.2 and above.

With HORIZ:PULSE, horlzontal Autoset displays
one pulse on tha display; whether the pulse is
positive-golng or negative-golng Is set by
TRMAIN SLOPE.

PULSE Is useful for preparing Input signals for
WIDTH? measurements.

AUTOS HORPER

www.val uef %H r&d§§68ﬁmmand Reference 15
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AUTOSet [<«link>:]<arg> (cont.)

| STAR

Set Only. START autosals the selected wave-
form. If no waveform is selected, the DSA sam-
ples all channels and autosets the first signal It
encounters,

Autoset completion is signaled with event code
464, “Autoset complete.”

AUTOS STAR

UNDO

Set Only. UNDO cancels a previous Aulosetand
retums to the settings In effect before the last
AUTOSET START command.

AUTOS UNDO

VERt | ECL|PP|TTL| OFF |

VERT controls how Autoset affects the verlical
sensitlvity (gain) and offset of the Input signal.
With VERT:ECL, vertical Auloset is setto ON and
the vertical and trigger settings are preset to ECL
logic levels.

With VERT:PR, vertlcal Autoset Is set to ON and
ihe channel sensitivity and gain are set to display
four to nine divisions of peak-to-peak amplitude;
centered on the average value.

With VERT:TTL, vertical Autoset is setto ON and
the vertlcal and trigger settings are presetto TTL
logic leveis.

VERT:OFF turns off vertical Auloset.

AUTOS VER:ECL

www.va | uetron icgmmz Command Reference
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AUTOSet [<link>:]<arg>
Acquisition Commands

AUTOSET controis vertical and horizontal auto-
matic ranging and positloning of Input signals on
the selected waveform for both acquired and
stored waveforms. For acquired signals, the
vertical slze Is set and the time base Is adjusted.
For siored waveforms, the display Is scaled.

Note: When the Maln time base is not triggered,
you can only autoset a Window waveform that
has a parent Main waveform.

Flrmware version 1.2 and above:

HORIz: | EDGe| PERIod| PULse| OFF |

Firmware varsion 1.1 and below:
HORIz: | PERIod | OFF |

HORIZ determinas how Autoset affects the hori-
zontal display of the Input signal.

With HORIZ:EDGE, horizontal Autoset displays
one edgs ofthe input signal expanded In the cen-
terofthe display. A rising edge Is displayed when
TRMAIN SLOPE Is PLUS. A falling edge Is dis-
playsed when TRMAIN SLOPE ls MINUS,

EDGE Is ussful for preparing Input signals for
RISETIME? and FALLTIME? measurements.
With HORIZ:PERIOD, horizontal Autoset dls-
plays at least three complete waveform cycles.
PERIOD Is usetul for preparing input signals for
DUTY?, FREQ?, MEAN?, PP?, PERIOD?, and
AMS? measurements. (DUTY? is avallable only
In firmware verslons 1.2 and above.

With HORIZ:PULSE, horlzontal Autosst displays
one pulse on the display; whether the pulse is
positive-golng or negative-going Is set by
TRMAIN SLOPE.

PULSE Is useful for preparing Input signals for
WIDTH? measurements.
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AUTOSet [<link>:]<arg> {cont.)

| STARt

Set Only. START aulosets ihe selected wave-
form. If no waveform Is selected, the DSA sam-
ples all channels and autoseis the first signal it
encounters,

Autoset completion is signaled with event code
464, "Autoset complete.”

AUTOS STAR

UNDO

Set Only. UNDO cancels a previous Autoset and
returns to the settings in effect before the last
AUTOSET START command.

AUTOS UNBO

VERt | ECL|PP | TTL| OFF |

VERT controls how Autoset affecis the vertical
sensitivity {galn) and offset of the Input signal.

With VERT:ECL, vertical Autoset |s set to ON and
the vertical and trigger settings are preset 10 ECL
loglc levels.

Wilth VERT:PP, verlical Auloset is set to ON and
the channel sensitivity and galn are set to display
four to nine divislons of peak-to-peak amplitude;
centered on the average value.

With VERAT:TTL, verlical Autoset is setto ON and
the vertlcal and rigger settings are presetto TTL
logic levels.

VERT:OFF turns off vertical Autoset.

AUTOS VER:ECL
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AVG {ON|OFF}
Acquisition Commands

AVG sets averaging ON or OFF forthe vertical ex-
presslon component { <y exp > ) of the waveform
description of the selected waveform. (For YT
waveforms, <y exp> defines the waveform, for
example, L1. Forcomplete <y exp > syntax, see
the TRACE command.)

& When <yexp > Isnot enclosed with ENV and
AVG is set 1o ON, <y exp> Is snclosed with
AVG({).

= When <y exp> is enclosed with ENV and
AVG s sat 1o ON, AVG() replaces ENV/().

= When <y exp > is enclosed with AVG({) and
AVG is set to OFF, the enclosing AVG() is re-
moved.

Note: You cannot set AVG OFF when <y exp >
is not enclosed with AVG(). You cannot set AVG
to ON if the selected waveform is XY or has only
stored and/or scalar components.

Examples Using AVG

s

<yexp> Belore Command <y exp> After

R SRR

L2 AVG ON AVG(L2)

| AVG OFF -error-
ENV(C1-C2) AVG ON AVG(C1-C2)
AVG(R1) AVG OFF Ri1

AVG(C4) AVG ON AVGAVG(C4))

Query Note: AVG? retumsthestate ofaveraging
fortheentire <yexp > . AVG ON meanstheentire
<y exp > is enclosed by AVG. AVG OFF means
the entire <y exp> is not enclosed,
although an AVG function may be embedded
within the description.

WWW.Val ﬁ%ﬂlﬁ‘ﬁ fé@?&‘afﬁand Reference 17



Command Set

BAScline <NRx>

Measurement Commands

( < NRx> {Any legal value}

The BASELINE command sels the vertlcal base-
line level for measurements.

For firmware version 1.2 and above, BASELINE sets
the baselina level when MTRACK (measurament
tracking) Is set to OFF or TOPLINE. BASELINEIs
Ignored when MTRACK Is set 10 BOTH or
BASELINE.

For firmware version 1.1 and below, BASELINE sels
the basellne level when MTRACK is set 10 OFF.

BITMap <link>:<arg>
External I/O Commands

BITMAP specifies printing parameters for screen
captures, in which data from the front panel dls-
play is processed by an external computer.
Screen capture data include a title block anda
pixel block.

BITMAP Title Block. The title block contalns
three ASCII strings terminated by new line char-
acters. The first string Includes the DSA's instru-
ment name, time and date, and the serial
number. The second line contalns the number of
plxels per raster line. Thethird line glves thenum-
ber of raster lines.

When BITMAP DATAFORMAT Is set to BINARY,
the title block is terminated with an ASCII NULL
character following the third new line character.

When BITMAP DATAFORMAT Is set to BINHEX,
the title block Is terminated with the third new line
character.

BITMAP Plxel Block. The pixe! block is a stream
of data bytes. The DATACOMPRESS and
DATAFORMAT links determine the format (data
compression scheme).
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BITMap <link>:<arg> (cont.)

DATACompress: | ON | OFF |

DATACOMPRESS spacifies the pixel block data
compression mode. When OFF, each byte con-
tains one 3-bit pixel valus in the thres least-signif-
Icant bits. When ON, each byta contains two 3-bit
pixel values, with the first pixe! in the least-signifi-
cant three bits (see the illustration below). Also,
when DATACOMPRESS Is set to ON, the two
most-significant bits In the byte encode the data
repetition pattem, which is discussed below.

Repetition Pixel 2 data Pixel 1 data
encoding it DATAC:ON DATAC:{ON|OFF}
if DATAC:ON

Bits in a Pixef Block Data Byte

Repetition Encoding. The table below lists the
binary repetition encoding In blts 7 and 6 of tha

pixsl daia byte.
Data Repetition Encoding
R P S R R AR R SRR k]

Bit7 BIt6 Meaning
0 0  Following byla(s) contain repeltition
count

4] 1 Data pattem repeats once
1 0  Data pattern repeats twice
1 1 “Data pattern repeats three times

When bits 7 and 6 encode the values 1 {01},
2{10}, or 3 (11), the pixel data is repeated one,
two, or three times, respectively.

When bits 7 and 6 have the value 0 {00), the next
one or two dala bytes contaln the repetitlon
count. If the next byte has the declmal value 4 to
255, that is the pattern repetition count. Ifthe next
byte has the decimal value 1 to 3, these are the
high-order blts of a 10-bit repetitlon count and the
following byte contalns the lower elght bits.
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BiTMap <link>:<arg> (cont.)

Pixel Data Byte Examples. Here are S0me ex-
amples of pixe! data bytes with BITMAP DATAC:
ON. The data that result are shown to the right.

Data Bytes  Resulting Plxel Values

01011101 53
10001010 21,21
11010101 525252

Repetition Encoding in One Byte

In these examples, the first byte produces cne
repetition of data 5,3; the second byte produces
iwo repetitions of 2,1; the third byte produces
three repetitions of 5,2.

Data Bytes  Resulting Plxel Values

00111111 7777717 TITITILAITT
00001010

Repetition Encoding in Two Bytes

In this example, the first byte contains data 7.7
and repetition encoding of 0 tofind the repetition
count inthe next byte. The second byte contalns
the repetition count of 10.

Data Byles  Resulting Plxel Values

00101101 55,5,5,5,55,5.5,5... (260 more 5,5
00000001 pairs)
00001001

Repetition Encoding in Three Bytes

in this exampls, the first byte contalns data 5,5
and repetition enceding of 0 to find the repetition
count In the next byte. The second byte has the
value 1, which means it contains the iwo high-
order bits of a 10-bit repetiiion value. The third
byte contalns the lower elght bits, fora repetition
count of 265.

DATAFormat: | BINary | BINHex ]

DATAFORMAT specifies the plxel biock data
format. BINARY data are output in a stream with-
out delimiters. BINHEX data are output as ASCH
hexidecimal bytes and each raster line Is termi-
nated with a new line character.

BITM: DATAF:BIN
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BITMap <link>:<arg> (cont.)

DlRection: |  HORIz | VERt |

DIRECTION selects the printing orlentation.
HORIZ prints rows left to right and from top to
bottom. VERT prints columns bottom to top and
from left to right.

BITM DIRHOR

FORMat: | DIThered | DRAft | HIRes |
REDuced | SCReen

FORMAT selacts print formatting. DITHERED
reduces saturation for icon and text backgrounds
to Improve print contrast for the TEK4692 and
TEK 4696 printers. HIRES dithers icon and text
backgrounds and Increases foreground satura-
tion to Improva contrast for monochrome printers
with limlted gray-scale capabllity. DRAFT prints
btack-on-white background except for selected
icons or text which are printed white-on-black
background. REDUCED prints black-on-white
background only. SCREEN Isa one-to-one map-
ping of 3-bit pixel information.

BITM: FORMDIT

PORt: | CENTRonics | GPIb | RS232 |

PORT specifies the output port for the printer.

BITM POR:GPE

BYT.or {LSB|MSB}

Data Transfer Commands
BYT.OR salects whather the least significantbyte
(LSB) or most significant byte (MSB) of binary
waveform (<bblock>) data Is transmitted first
during a CURVE data fransfer. Power-on default
Is MSB; LSB has a faster data transfer rate. Cor-
rect byte order depends on the controller,

BYT. L58
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CAlLlbrator <link>:<arg>

Miscellaneous/Sysiem Commands

CALIBRATOR cantrols the front panel calibrator
output signal,

AMPLItude: | <NRx> [ (see betow for range)

AMPUTUDE selects the amplitude of the callbra-
tor square wave signal, depending on the value
of the CALIBRATOR FREQ link. When FREQ is
0 Hz, you can set the AMPLITUDE to a DC lavel.
When FREQ is 1 kHz or 1 MHz, AMPLITUDE Is
forcedioa + 5 Vor +0.5 Vsgquare wave, respec-

tively.

AMPLITUDE Range
FREQ AMPLITUDE Value .
OHz ~10.000 V 1o +9.8951 V {DC level)
1 kHz +5V (0 to +5 V square wave)

1.024 MHz +0.5V (0 to +0.5V square wave)

FREq: | <NRX> [0,1.0E+3, 1.024E+6

FREQ selects the frequency of the square wave
callbrator output: 0 Hz, 1 kHz, or 1.024 MHz.

" GRUFREAD0

? IMPedance | 50 | 450

IMPEDANCE retums the output Impedance in

ohms. The IMPEDANCE response depends on

the CALIBRATOR FREQUENCY. IMPEDANCE

retuns 50 when FREQUENCY Is 1 MHz; it re-

iurns 450 when FREQUENCY is 0 Hz or 1 kHz.
CALEY IMP < EOQI>
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CALProbe <fink>:<arg>

Calibration/Enhanced Accuracy Commands

CALPROBE initlates the probe callbration
routine. The routine Includes probe calibration,
deskew, and an optional probe compensation
adjustment.

Successful completion of probe callbration Is
slgnaled with event code 475, "Probe callbration
completed and passed.”

FULI: <slot> <ui> |

FULL provides a pauss In the callbration routine
for manual probe compensation adjustment.
Whan you have completed the probe compensa-
tlon adjustment, touch the front panel disptay to
terminate the CALPROBE routine,

SHOm: |  <siot> <ul> |

SHORT doss not pause In the callbration routine
for manual probe compensation adjustment.
The routine terminates after providing probe cali-
bration and deskewing.

CALStatus?
Callbration/Enhanced Accuracy Commands

Query Only. CALSTATUS? returns the callbra-
tion (accuracy) status of the DSA. Posslble re-
sponses are: NENHANCED (the DSA Is In
normal accuracy state while warming up), EN-
HANCED (the DSA is in Enhanced Accuracy
state after warming up), or NEWCONFIG {a new
plug-In unlt has been installed and is warming
up).

 CALSTATUS ENHANCED

and DSA 602 Coi'nmand Reference 23
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CALTempdelta?
Callbralion/Enhanced Accuracy Commands
Query Only. CALTEMPDELTA? relumns the

change of temperature in degrees Celslus from
the last callbration.

e ——

CCAlconstants <ui>:<NRx>
Calibration/Enhanced Accuracy Commands

CCALCONSTANTS setls or queries the calibra-
tion consianis of the center plug-in unit.

Note: You canonly set CCALCONSTANTS when
an intemal jumper has been Installed by a quali-
fied service person.

<ui>: | <NRx> {Any legal value)

< ui> is the constant {range is plug-in unit spe-
cific) and <NRx> is the value of the constant.

GCALCONSTANTS 33500351762

CH <slot> <ui> <link>:<arg>
Channel/Vertical Commands

CH < slot> < ui> sets channel vertical parame-
ters of the plug-in units.

11A33 Ampltiier Considerations. The IMPED-
ANCE, SENSITIVITY, MNSCOUPLING,
PLSCOUPLING, and PROTECT links of the
11A33 differential amplifier affect one another.
Modifying one of these links may change the
value of another. If a link is changed, no warning
message is issued. Refer lo the link entrles for ex-
amples.

Level 2 TekProbe. In some cases, attaching a
Level 2 TekProbe to an input channel may cause
a plug-in unit to reject coupling or impedance
values that are normally valld. See the appropri-
ate plug-In unit User Reference Supplement for
information.
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CH<slot> <ui> <link>:<arg> (cont.)

The following three links affect the bandwidth of
all amplifiers. (Refer also to the FILTER com-
mand.)

Note: Plug-in units that support the BW link do
not suppon BWHI or BWLO, and vice versa.

BW: l <NRx> [ (Range depends on plug-in)

BW sets the channel bandwidth, Out-of-range
values are forced to acceptable maxlimum or
minimum vaiues; no warning message [s re-
turned.

BWHi: I <NRx > | (Range depends on plug-in)

BWHI sels the high bandwicdth of a channel. This
link Is only valid for plug-in units with BWHI func-
tion. Out-of-range values are forced 1o accept-
able values; no waming message Is returmed.
CHC1 BWH:LOE+9

BWLo: | <NAx> | (Range depends on plug-in)

BWLO sets the low bandwidth of a channel. This
link is only valid for plug-In units with BWLO func-
tion. Out-of-range values are forced to accept-
able values; no waming messags is retumed.

CHC1 BW:20E+ 6
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CH<slot> <ui> <link>:<arg> (cont.)
The following three links affect all amplifiers:

IMPedance:| <NRx>t 50, 1E+6 ,1E+9

IMPEDANCE sets the channe! input impedance
in ohms. Out-of-range values are forced to
acceptable values; no wamlng message 15
glven.

11A33 Amplifier Note: When PROTECT Is setto
ON or when either MNSCOUPLING or PLSCOU-
PLING Is setio AC, 1 GQ Isnot allowed. (IMPED-
ANCE Is forced to 1 ML)

. CHL2 TMP4B6

SENsltivity: <NRx=> 1E-3Vio10V
10E-3Vio 1V +f

SENSITIVITY sets the channel vertical slze.

+ Rangefor 11A32, 11A33, 11A34, 11A52ampli-
fiers. Refer to ihe appropriate plug-in unit User
Reference Supplementforine resolution (step
slza).

+1 Range for 11A71 and 11A72 amplifiers In
1-2-5 steps.

Forthe SENSITIVITY range and step slze of other
plug-in units, refer to the approprlate User Refer-
ence Suppleament.

11A33 Amplifier Notes: When PROTECT Is set
to ON, the SENSITIVITY range Is restricted 1o
100E-3 V 1o 10 V. (Values below 100 mV are
forced to 100 mV.)

When PROTECT Is set to OFF, nalther MNSCOU-
PLING or PLSCOUPLING Is set to AC, and SEN-
SITIVITY is betwesn 100 mV ang 10V, changlng
IMPEDANCE to 1 G} then changes SENSITIV-
ITY 10 89.5 mV.
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CH<slot> <ui> <iink>:<arg> (cont)

www.valuétr

? UNits <qstring >

Query Only. UNITS retums the units of the
channel.

The following three links affect nondifferential
amplifiers (for example, the 11A32, 11A52, and
11A71 Ampliflers) only:

COUpling: | AC | DC | OFF |

COUPLING selects the channe! Input coupling.

OFFSet: | <NRx> | (See balow for range)

OFFSET sets the voltage to be subtracted from
the Input signal, to vertically position the signal
on the display.

The OFFSET range for 11A32, 11A34, and 11A52
Amplifiers depends on the SENSITIVITY
setting:

OFFSET Range for 11A32 11A34, & 11452

E X 4% e
SENSITIVITY Ranga OFFSET Range
1E-3V 1o 99.5E-3V -1Vio +1V
100E-3V to 995E-3V -10V to +10V
1V 010V -100V to +100V

OFFSET range for 11A71 Amplifler uses the
SENSITIVITY value of the appropriate channel
{CH <slot> <uf>7? SEN}:

range = -10 * (SEN) to +10 * (SEN)

OFFSET range for 11A72 Ampllifier uses the
SENSITIVITY value of the appropriate channel
{CH <slot> «<ui>7 SEN):

range = -25 * (SEN) to +25 * (SEN)

6 1 DSA 60

2.C
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CH<slot> <ui> <link>:<arg> (cont.)

For the OFFSET range of other plug-in units, see
the applicable User Reference Supplement.

cuui oviscos

? PROBs <qstring >

Query Only. PROBE retumns the type of probe
currently connected to the specified channel:
=L avel 1°, “Level 2/ < probe type >/ < serial num-
ber>", or “NONE".

CHL1? PROB
CHL1:PROBE:"LEVEL #P6231/B011623"

The following 10 links affect differential amplifi-
ers (for example, the 11A33 Amplitier) only:

AMPoffset: I <NRx> I(See plug-in manual)

AMPOFFSET sets the voltage to be sublracted
from the input signal, after the plus and minus
ditferential input signals have been subtracied
from each other. AMPOFFSET vertically posi-
tions the signal on the display.

| CHRI-AMPAD

MNSCoupling:| AC | DC | VC | OFF |

MNSCOUPLING sets the minus Input coupling
of the specified channel. When this link is set to
OFF or VC (vollage comparator), the specified
minus input is internally disconnected from its
extemal signal source. (Refer 1o the
CH <slot> < ui> VCOFFSET link.)

11A33 Amplifler Note: When MNSCOUPLING
is set to AC, IMPEDANCE Is restricted to 50 Qor
1 M£D.

" CHR1 MNSCAC
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CH<slot> <ui> <link>:<arg> {cont.)

MNSOffset: , <NRx> I {See plug-in manual)

MNSOFFSET sets the probe offset voltage that
wlll be subtracied from the minus input of the
speclfted channel. MNSOFFSET requires an off-
sel-ype Level 2 probe (such as a Tek P6231). Ifa
non-offset-type probe is atlached, the MNSGOF-
FSET value is saved, and applied later when an
appropriate probe is connected.

CHR1 MN$O:-31.4

? MNSProbe < gstring >

Query Only. MNSPROBE retums the type of
probe currently connected to the minus input:
“Level 17, “Level 2/ < probe type > / < serial num-
ber>" or "NONE".

CHR1? MNSP
CHR) MNSPROBE:LEVEL 1»

OFFSet: ] <NRx> | (See plug-In manual)

The differential OFFSET link modifies the
AMPOFFSET, MNSOFFSET, PLSOFFSET, or
VCOFFSET links, depending on coupling and
probes. Refer to the appropriate plug-in unit User
Reference Supplement for more information.

CHR1 OFES:0.4

PLSCoupling: | AC | DC | VC | OFF |

PLSCOUPLING sets the plus Input coupling of
the specified channel. When set 1o OFF or VC
(voltage comparator), the specified plus input is
internally disconnected from its external signal
source. (Refer to the CH VCOFFSET link.)

11A33 Amplifier Note: When PLSCOUPLING is
set to AC, IMPEDANCE is restricted to 50 ) or
1 M.

CHR1 PLSCAC
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CH<slot> <ui> <link>:<arg> (cont)

PLSOffset: <NRx>

PLSOFFSET sets the probe offset voltage that 13
subtracted from the plus Input of the specified
channel. PLSOFFSET requires an offset-type
Level 2 probe (such as a Tek P6231). If a non-
offset-type probe Is attached, the PLSOFFSET
value Is saved and applied later when an appro-
priate probe is connected.

{  CHR1.PLSO:Z}

? PLSProbe < qstring >

Query Only. PLSPROBE retums the type of
probe currently connected tothe plus input ofthe
channe!: “Level 1", “lLevel 2/<probe
type >/ < serial number>" or “NONE”.

PROTect: |  ON | OFF

PROTECT restricts the SENSITIVITY and
IMPEDANCE settings of an 11A33 Amplifier.
When PROTECT ls set to ON, the SENSITIVITY
range 's 100 mV to 10V and IMPEDANCE Is re-
stricted to 50 Q {active probe) or 1 MQ (passive
probe). When PROTECT Isset1o OFF, the normal
ranges apply without restrictions.
CHR1 PROT:ON

VCOftset: < NRx>

When either PLSCOUPLING or MNSCOUPLING
Is setto VC, VCOFFSET sets an internal comparl-
son voltage; VCOffset has no other effect.

CHR1 VCO:-L5
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CH<slot> <ui> <link>:<arg> (cont)

Query Notes: CH <slot> <ui>7 returns links
and arguments for the specified channel, de-
pending on the plug-in unit. {Plug-in units that
support BWHI/BWLO returmn these In place of the
BW link.)

A non-differential amplifler retumns these links:

CH<slot> <ui> COUPLING<arg>,
OFFSET: < NR3> BW: < NR3>,
IMPEDANCE: < NR3 > PROBE: < gstring >,
SENSITIVITY: < NR3 > UNITS: < gstring >

A differential amplifler returns these links:

CH<slot> <ui > MNSCOUPLING: <arg>,
PLSCOUPLING: <arg > PROTECT: < arg >,
OFFSET: < NR3> AMPOFFSET < NR3 >,

BW: < NR3> IMPEDANCE: < NRI >,
MNSOFFSET: < NR3 > MNSPROBE: < gstring >,
PLSOFFSET: < NR3 > PLSPROBE: < gsiring >,
SENSITIVITY: < NR3 > UNITS: < gstring >,
VCOFFSET « NR3 >

CH<slot>7 retums the same informatlon as
CH < slot> <ui>?, for all channels In the specl-
flead <sfot> In low-to-high numeric order.

CH? returns the same Information as
CH<slot> <ul>1?, for all channels in low-to-
high numeric order and In L, C, R <glot>
saguence.

CHSkew?
Callbration/Enhanced Accuracy Commands
Query Only. CHSKEW? retums the measured
skew {time delay) values In seconds for each
channel that Is Included on a waveform descrip-
tion.

CHS? . ,
CHSKEW CLOOE +QLAD0E+D
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CLEar {ALL|<gstring> |TRAce<ui>}

wavsform and Settings Commands

Set Only. CLEAR discards acquired data for ALL
displayed waveforms, the speclfied labeled
waveform, or for the specified waveform. (Refer
also to the REMOVE command.)

l ALL| <gstring > | TRAce <ui> 1108

No error is reporied for sending CLEAR ALL
when no waveforms are defined. Wlldcard char-
acters are valld with <gstring > . {Refer 1o Label
Wildeard Characters on page 84 for wlldcard def-
Initions.)

CLE TRAS

COlor<ui> <link>:<arg>
Display and Color Commands

COLOR<ui> controls the front panel colors.
The <ui> range is 0to 7, and specifies the color
index.

For firmware verslon 1.2 and above, the meaning of
the color indexes depends on the color system,
Standard or Original, selected. Use the
COLORMAP command 1o select the color sys-
tem.

For firmware versions below 1.2, only the Original
color sysiem applies.

Color Indexes— Original System

<ul>  Color Specified

0 Background

Graticule

Unselected Main waveform
Seleclable field

Selected Maln waveform
Unselected Window waveform
Selecled Window waveform
Cursors and Measurement bars

-~ M O b W R
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COlor<ui> <link>:<arg> (cont)

Color Indexes Standard System T

<ul> Color Speclf'ed

0 Background
1 Waveform Color1
2 Waveform Color2
3 Waveform Calor3
4 Waveform Color4
5
6

Window waveforms
Graticule and Selectors
7 Cursors and Measurement Annotation

¥ Firmware version 1.2 and above.

Note: Refer to the Tektronix Color Standard HLS
coordinate system for the definitions of hue, satu-
ration, and lightness.

DEFAult

DEFAULT sets the factory default hue, lightness,
and saturatlon for the spec:fled color.

001;.1 !}EFA il

HUE: <NRx > 0 to 360 degrees

HUE sets the hue of the speclfed color.

COIA HﬁE 120

LIGhtness: | <NRx> 0 to 100 percent

LIGHTNESS sets the lightness of the speclfied
color.

COEA LIG:20

SATuration: <NRx> |0 to 100 percent

SATURATION selects he saturation of the speci-
fied color.

COL4 SAT:80
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COLor DEFAult
Display and Color Commancds
COLOR DEFAULT sets all colors in the display to
their factory-default values.

COL DEFA

COLORMap <link>:<arg>

{Firmware v. 1.2 and above) Display and Color
Commands

The COLORMAP command selects the display
color system (the color modsl).

SYStem: ORiglnal | STANdard i

Ih the STANDARD color system, colors are as-
slgned on a waveform basis and the selected
waveform Is brightened on the screen. The
TRACE <uf> link, described below, assigns
colors to waveforms In this system.

In the ORIGINAL color system, colors are as-
signed on afunctlonal basis. Thatis, the selected
maln waveform has a different color from
unselected waveforms, and the selected window
waveform has a different color from unselected
window waveforms.

TRAce <ui>: COLor<ui>

TRACE <ui> assigns a color to the specified
trace. The four avallable colors have numbers 1,
2,3,and 4. Any of these colors may be assigned
to any of the eight possible traces.
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COMpare {ON|OFF}

Measurement Commands

COMPARE controls the measurement compari-
son mode. When COMPARE is set to OFF, a
measurement query returns the value of the
measurement followed by an accuracy qualifier.
COMPARE OFF is the normal measurement
mode. When COMPARE Is set to ON, a measure-
ment query compares the measurement value
with a reference value set with the REFSET com-
mand, and ihen retums the difference with an ac-
curacy qualifler. If the reference measurament Is
undefined or the measurement qualifier is UN
{uncertain), the returned comparlson qualifler is
also UN.

Note: For the llst of measurement accuracy
quallflers and therr deflnltlons refar lo Page. 88

”M ﬁN

CONDacq <link>:<arg>
Acquisition Commands

CONDACQ sets the following condlitions for
waveform acquisitlon: completion of a spacifled
condition, continucus acquisition, acquisition
on a single trigger,or acqulsition on a speclfled
number of triggers.

Completion of any conditlonal acquisition TYPE
(i.e., alltypes except CONTINUQUS) Is signaled
by event code 450, “Conditional acquire com-
plete.”

FIL: | <MRxe> | 1 10100 percent

FILL sets the percentage of waveform record
completlon for CONDACQ TYPE:FILL.

(:ONB m.so -
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CONDacq <fink>:<arg> (cont.)

7 REMAIning <NRT>

Query Only. REMAINING returns a value Indl-
cating how much of the selected acquilsition
TYPE must still be acquired to complete acqulsl-
tion.

‘ REMAINING Meanings for CONDACQ TYPE

TYPE

eaning
AVG Number of averages remalning
BOTH Number of averages and envel-

opes remaining
CONTINUOUS  Not meaningful; always refums Q

DELTA Not meaningtful; always retumns 0
ENV Number of envelopes remalning
FILL Percentage of fill remaining

REPTRIG Number of repetitive triggers re-

maining ln count
SEQUENCE Not meaningful; always retumns 0
SINGLE Not meaningful; always retumns 0

Note: When conditional acquisition is complete
and the digitizer has slopped, the REMAINING
query always retumns 0 (zero).
CONG? REMA
CONDACK REMAINING:22

TRIgger: l MAIn | WINdow

TRIGGER selects the trigger used when TYPE is
sel to SINGLE, SEQUENCE, or REPTRIG.

COND “TREWIN
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CONDacq <link>:<arg> (cont,)

TYPs: AVG| BOTh| CONTInuous|
DELTa| ENV| FILI[ REPtrig|
SEQuence | SINgle

TYPE selects the acquisition type, as follows:
Acquisition Types

SRR

TYPE .Meamr;g.

AVG Acquires NAVG number of aver-
ages for all waveforms that in-
clude AVG in their description.

BOTH Acqulres NAVG number of aver-
ages or NENV number of enve-
lopes far all waveforms that in-
olude either AVG and ENV in
their description.

CONTINUQOUS  Acquires cortinuously until
halted with DIGITIZER STOP

DELTA Acquires until the detta condition
is met, Needs DIGITIZER RUN to
start acquisition.

ENV Acquires NENV number of enve-

lopes for all waveforms that in-
clude ENV in thelr description.

FILL Acquires a waveform record 1o
the perceniage set by
CONDACQ FILL.

REPTRIG Acquires and slores NREP num-
ber of waveforms. Each acquisi-
tlon requires a valid trigger.
Needs DIGITIZER RUN 1o start.

SEQUENCE Acquires a single trigger for all
defined waveforms. Needs DIG-
[TIZER RUN to start acqulsition.

SINGLE Acquires on a single trigger from
the selected time base. Needs
DIGITIZER RUN to start.

Note: Setting TYPE to AVG, BOTH, CONTINU-
OUS, ENV, or FILL starts acquisition.

COND 'TYP:ENV
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CONFig?
Slatus and Event Commands

Query Only. CONFIG? returns information on
which types of plug-in units are Instalied. If a
compariment is empty, CONFIG? returns
“N/TK".

CONF? |
CONFIG LEFT:"11A32¢ CENTER:
D LT RIGHTN/TK !

COPy [<link>:] <arg>
External 1/0 Commands
COPY sends a copy of the front panel display 1o
the port specified In the appropriate printer
command.

ABOr

Set Only. ABORT terminates the hardcopy out-
put in process and clears the queue of copy
recuests.

| COP ABO

FORMat; | DIThered | DRAft | HIRss |
REDuced | SCReen

Set Only. COPY FORMAT selects the output for-
mat for the currently selectsd printer.

DITHERED Improves print contrast for TEK4692
and TEK4696 printers by reducing saturation for
icon and text backgrounds. HIRES improves
contrast for monochrome printers with limited
gray-scale capabillity by dithering icon and text
backgrounds and Increasing saturation of tha
foregrounds. DRAFT prints black-on-white
background except for selected icons or text,
which are printed white-on-black background.
REDUCED Is a quarter-size verslon of DRAFT
and prints black-on-white background only.
SCREEN is a one-lo-one mapplng of 3-bit pixel
information. (Refer to the BITMAP command.)
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CONDacq <fink>:<arg> {cont.)

TYPe: AVG| BOTh| CONTInuous|
DELTa| ENV| FILI| REPIrig]|
SEQuence | SiNgle

TYPE selecis the acquisition type, as follows:
Acquisition Types

b

AVG Acquires NAVG number of aver-
ages for all waveforms that in-
clude AVG In their description.

BOTH Acquires NAVG number of aver-
ages or NENV number of enve-
lopes for all waveforms that in-
clude sither AVG and ENV in
their description.

CONTINUOUS  Acquires continuousll_y( untl

halted with DIGITIZER STOP
DELTA Acquires until the delta condition
is met. Needs DIGITIZER RUN io
start acquisition.
ENV Acquires NENV number of enve-

lopes for all waveforms that in-
clude ENV in their description.

FILL Acquires a waveform record to
the percentage set by
CONDACQ FILL.

REPTRIG Acquires and stores NREP num-

ber of waveforms. Each acquisi-
tion requires a valid trigger.
Needs DIGITIZER RUN i start.

SEQUENCE Acquires a single trigger for all
defined wavetorms. Needs DIG-
ITIZER RUN to start acquisition.

SINGLE Acquires on a single trigger from
the selected time base. Needs
DIGITIZER RUN to start.

Note: Setting TYPE to AVG, BOTH, CONTINU-
OUS, ENV, or FILL starts acquisition.
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CONFig?
Status and Event Commands
Query Only. CONFIG? returns Information on
which types of plug-in units are Installed. If a

compartment is empty, CONFIG? retumns
“NI7K".

CONF?
CONFIG LEFT"11A32¢ CENTBR;
NLLATLCRIGHT "N/TR

COPy [<link>:) <arg>
External I/O Commands
COPY sends a copy of the front panel display to

the port specified in the appropriate printer
command.

ABOr

Set Only. ABORT terminates the hardcopy out-
put In process and clears the queue of copy
requests.

FORMat: | DIThered | DRAft | HiRes |
REDuced | SCReen

Set Only. COPY FORMAT selacts the output for-
mat for the currently selected printer.

DITHERED Imnproves print contrast for TEK4692
and TEK4696 printers by reducing saturation for
lcon and text backgrounds. HIRES improves
contrast for monochrome printers with limited
gray-scale capabillity by dithering Icon and text
backgrounds and Iincreasing saturation of the
foregrounds. DRAFT prints black-on-white
background except for selected lcons or text,
which are printed white-on-black background.
REDUCED Is a quarter-size verslon of DRAFT
and prints black-on-white background only.
SCREEN is a one-to-one mapping of 3-bit pixel
informatlon. (Refer to the BITMAP command.)
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COPy [<link>:] <arg> {cont.)

Note: The COPY FORMAT link Is included for
compalibllity with the 11401 and 11402 Oscillo-
scopes. For new applications, use the FORMAT
link of the appropriate prlnter command.

cop- FURM.HfR

PRInter: |ALTinkjet| BITMap| HPGI | PIN8
PIN24 | TEK4692 | TEK4696

PRINTER selects the target printer. Refer to the
Individual printer commands to select the printer
parameters.

cor PRL‘I’EK%%

| [ STARt]

Set Only. COPY START Inltiates a front panel
copy, spooling the data into memory even if
another copy request Is printing or spooling.

Note: If you enter COPY with no argument when
no other copy request is printing or spooling, a
copy Is slarted. However, iIf a copy request Is
spooling, entering COPY aborts the spooling
copy and does not Inltiate a copy

COP S’I‘AsR

? STAlus| ABORTIng | IDLe | PRINting |
SPOcling

Query Only, STATUS returns the printing status
of front-panel coples. IDLE means no copies are
printing or spooling; ABORTING, PRINTING,
and SPOOLING are self—explanatory

COP" S'I‘A .

COPY STATUSIDLE
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CROss?

Measurement Commands

Query Only. CROSS? returns the time from the
trigger point to a specified reference leve! cross-
ing, followed by an accuracy qualifier. (Refer 10
page 88 for qualifier definitions.) The reference
level is set with the REFLEVEL command. The
crossing slope is set with the MSLOPE com-
mand.

CRO? L
~ CROSS 6:9284065E-8,5Q

CURSor <link>:<arg>

Cursor Commands

CURSOR sets cursor operating characleristics
for the selected trace, such as the cursor type
(dot or bar), the reference cursor, and whether
front pane! readouts are displayed.

REAdout: ‘ ON | OFF

READQUT controls whether front panel cursors
and their corresponding knob readouts ara dis-
played and active from the front panel. When
READOUT is setto OFF, the cursors and their val-
ues Inthe Cursors menu are not displayed. How-
ever, cursors can ba set or queried with remote
commands regardless of READOUT sefting.

Note: When FPUPDATE Is set to NEVER, setting
CURSOR READOUT to ON displays the cursors
but not their readouts.

CURS REA:ON
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CURSor <fink>:<arg> (cont.)

REFErence: TRAce <ui> 1t0 8

REFERENCE selects the reference waveform for
split cursors. When the specifled REFERENCE
waveformis not the selected waveform, the CUR-
SOR TYPE is automatically set to SPLIT, When
the CURSOR TYPE Is set to PAIRED, the REFER-
ENCE waveform is set to the selected waveform.
The default REFERENCE for a newly-created
waveform is itself.

XY Note: You cannct change the REFERENCE
waveform for an XY waveform,

Note: It s not an error if you specify a REFER-
ENCE waveformthat Is not yet defined, The REF-
ERENCE waveform is only checked when
CURSOR READOUT 1is set ON or at a
DOT2ABS? query. If the REFERENCE waveform
Is then undefined, it is changed to the selected
waveform.

TYPe: | PAlred | SPLit | VBA's | HBArs |

TYPE selects the cursor type. Settingthe TYPEto
PAIRED automnatically sets the REFERENCE
waveform 1o the selected waveform.

XY Note: SPLIT cursors are not permitted on XY
waveforms.

? XUNit | AMPS|DEGrees|DIVS|HERtz|
OHMs | SEConds| VOLis| WATts

Query Only. XUNIT returns the horizontal units
of the selected waveform.

CURSOR XUNITSECONDS
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CURSor <link>:<arg> (cont.)

? YUNIt | AMPS|DB|DEGrees|DIVS|
OHMs|VOLts| WATts

Query Only. YUNIT returns the verllcal units of
1he selected waveform.

QURS? YU

CURVe <curve data>
Data Transfer Commands

CURVE transfers unscaled waveform data to and
from the controller in binary or ASCII format.
Each waveform that Is transferred has an assocl-
ated waveform preamble that contalns Informa-
tlon such as scaling factors and the number of
data points transferred. Refer to the WFMPRE
command for the waveform preamble.

The query form retrleves data from the DSA. The
data sourca Is specifled by the OUTPUT com-
mand. The entlre CURVE? response can be sent
back to the DSA as a set command.

The setform sends data to the DSA from the con-
troller. An incoming waveform s always storad; It
Is never active or acquired. The STO (store} loca-
tlon for the data Is specified by the INPUT com-
mand. The power-on default INPUT locatlon Is
STO1.

< curve data > |

< Curve data > can be In ASCII { <asc curve >)
or binary (< bblock >) format. The format is set
by the ENCDG WAVFRM command.

The following example Is an excerpt from an
ASCIl-formatted data transfer. (The shortest data
transfer contains 512 polnts.)

CURV?

CURVE: 4022.3130,2786,1207. 09,1073, 822, 6
B5,1112.977,1666,2040,3615,4180,4231,4113.98
B,+2242,-5609 -1%,-'30‘76,-—9924 ~8434,-8112,
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CURVe <curve data> (cont.)

ASCIl Transfer. Data transferred as an
<as¢ curve > use the following format:

<asccurve> 1= <NRI> [ ,<NRI>]..

where <NR7 > values are data polnts within the
range -32768 to + 32767,

For most YT waveforms, each <NR7> value
represents one data point In the waveform re-
cord. For enveloped YT waveforms, every two
<NR1> values represent one min/max palr in
the waveform record. For XY waveforms, avery
two consecutlve <NRT > values represents one
X,Y coordlnate palr In the waveform record. {The
X-coordinate Is the first polnt In the palr.)

Blnary Trensfer. Data fransferred as a binary
block (< bblock > [, < bblock > ]) use the format:

<bblock>:: =% <byte cnt > <bin pt >.., < checksurn >

where <byte cnt> Is a two-byle binary Integer
(MSB first) glving the length In bytes of tha
remainder of the blnary block, including check-
sum; <bin pt> |satwo-byte binary data polnt in
the range -32768 to +32767; <checksum> is
an 8-blt, twos complement of the modulo 256
sum of <byte cnt> and all <bin pt> data.

The transmisslon order for data polnis Is set by
the BYT.OR comrmand. There are no separators
(such as commas) between data polnts.

Thefigure onthe following page illustrates binary
data transfer.

Predefined CURVE? Data Values. The follow-
Ing data pelnt values are predefined for CURVE?:
Predefined CURVE? Data Values

Data
Value  Meaning

+32767 Vertlcal Overrange. Data point Is high
off-screen and cannct be displaye
with current scaling paramsters.

~32767 Vertlcal Underrange. Data point Is low
ofi-sgreen and cannot be displaysd
with current scaling parameters.

-32768  Null Data. Data point that has not been
acquired.
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CURVe <curve data> (cont.)

The figure below lllustrates binary data transfer:

Note: Data Byte #
if LONGFORM

is OFF, then

only CURV is v > 2
sent from the Vv > 4
oscifloscope. E—» 5

<space> ——®> 6

Byte count % —>7
\{ <MSB> ——» 8
Assumes <l58> ———» g

. <MSB> —» 10
BYL.OR is MSB _/{ <lSB> ——» 11

Data point #1 >,

«— >,

fgLFis usad : e :
as the messags . > .

;fg?g;?: ;‘h,; <checksum> ——» 2058

£0i signat ——  EOI

1024 pt.
YT waveform

Binary Data Transfer

Waveform Scallng. CURVE fransfers unscaled
waveform data which must be scaled in order to
ba analyzed. The following formulas use values
from the waveform preamble {see the WFMPRE
command) to scale tha coordinate values of
each point ransferred.

There are two scallng formulas for YT wave-
forms:

Xn = XZERO + XINCR * n
Yn = YZERO + YMULT * data_pt_n

where Xn Is the scaled horizontal coordinate of
the nth data point In XUNITs; Yn is the scaled ver-
tical coordinate of the nth data point in YUNITS;
XZERO, XINCR, YZERO, and YMULT ars vaiues
from the WFMPRE command; n Is the sequence
number of the mh retrieved data point {range 1s 0
to WFMPRE NR.PT - 1); data_pf_n isthe value of
the nth unscaled point (as retrieved by CURVE?).
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CURVe <curve data> (cont.)

There are two scaling formulas for XY wave-
forms:

Xn = XZERO + XMULT * data_pt nx
Yn = YZERO + YMULT * data_pt ny

where Xn is the scaled X-coordinate of the nth
unscaled X,Y pair in XUNITs; Yn is the scaled Y-
coordinate of the nth unscaled XY pair in
YUNITs; XZERO, XMULT, YZERO, and YMULT
are values from the WFMPRE command;
data_pt_nx Is the value of the nth unscaled X-co-
ordinate {asretrleved by CURVE?); data_pt nyls
the value of the nth unscaled Y-coordinate.

(]

SendIng a Waveform Without a Preamble. It is
possible to send a waveform to the DSA without
supplylng a preamble. If a stored waveform ex-
ists at the INPUT STO location, it Is overwritten
and its preamble is used with the new waveform.
If no stored waveform exists atthe INPUT STO lo-
catlon, the following default preamble is used
with the new waveform:

Default Preamble Parameters

<fnk>: <arg> <fink>: <arg>

ACSTATE: ENHANCED YUNIT: VOLTS
NR.PT: 1024 YZERC: Q.0
PTFMT. Y LABEL: " {nuM)
XINCR: 5.0E-7 TIME: -current-
XZERO: 0.0 DATE: -current-
YMULT: 1.5625E-4

Thesse are the power-cn defaull values. When
any of these links are modified (set) with the
WFMPRE command, the new values are used.
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DAInt {SINgle|WHOle}
Measurement Commands
DAINT sets the data measurement interval to a
SINGLE perlod of the waveform or to the WHOLE

measurement interval set by the LMZONE and
RMZONE commands.

DAINT affects the MEAN?, RMS?, YTENERGY?,
YTMNS_AREA?, and YTPLS_AREA? measure-
ments. These measureaments return an ER quall-
fler if DAINT Is set to SINGLE and no period can
be found.

Note: The measurement qualifiers are defined
on page 88.

DATE <gstring>

Miscellaneous/System Commands
DATE sets the date on the Internal calendar.

I <qstring> | <dd>_<mon>_<yy>

where <dd > Isthe day ofthemonth, <mon > s
the first three letters of the morth, end <yy> IS
the last two dligits of the year.
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DEBug <link>:<arg>
External I/0 Commands

DEBUG coples input data from the specified
interface to 1he front panel display for program
development troubleshooting. The Incoming
ASCIl commands are displayed on the top four
lines of the screen.

Note: Setting DEBUG to ON for either Inlerface
slows system throughput considerably.

GPIb: | ON | OFF

GPIB sets DEBUG to ON or OFF for the GPIB
Interface.

""" m:m GI’LOFF

RS232: | ON|OFF |

RAS232 sets DEBUG 1o ON or OFF for the
RS-232-C Interface.

DEF <gstring >, < qstring >
Miscellaneous/Sysiermn Commands

Set Only. DEF defines a logical name to substi-
tute for a DSA command string.

<gstring >, <qstring > |

The first <gstring> Is the logical name; the
second < qstring > 1S the axpansion command
string that Is executed.

Once the logical name has been defined with
DEF, you enter the logical name without quotes
the same as any other command.

TH?

TBMARN TIME:S.OE-3 LENGTH: 1024,
XINCR:1.0E-10;TBWIN TIME:10E-3,
LENGT H‘ﬁZKINCR.S DE-10

www.va | u ewa%i"& &'—’:»Eg I%qlf'ﬂmarm' Reference 47



Command Set

DEF <gstring>,<gstring > (cont.)
DEF Usage. Here are some rules and sugges-
tlons for using DEF:

= The first character of the logical name musi be
alphabetic. Case is ignored.

= You cannot use logical names in <gstring >

input.
® You cannot have an expansion string that is
null {i.e., '*). Also, the first character of an ex-
pansion string cannot be any of the following
six characters:
Restricted Ex, String Characters

.Character Character ;
colon (2) space (octal 40)

comma (,) linefeed (octal 12)
semicolon ;) carriage retumn (octal 15)

= You can define a short name for a group of
concatenated comrmmands, or you can rename
a command to one or iwo letters. However, do
not redefine the single characters L, C, or R.
These characters represent the plug-in com-
partments in various commands. If L, C, or R
are redefined, the commands that contain
them wlll always return a syntax error.

» Recursive DEF logical names are acceptable
only when recursion occurs to the right of an
unquoted semicolon. All other recursive
definitions are iltegal.

Acceplable and lllegal Recursion

Acceptable Recurslon Illegal Recurslon

OEF 'z’,'tbmain?;z’ DEF ‘z','z7?"
DEF ‘’j','abstouch 3,10;j DEF 'j*,"text ]’

Note: A valid recurslve logical name causes an
infinite command processing loop. Thus, once a
recursive logical name Is transmitted, the DSA
will not respond to command input until a DCL
{Device Clear} signal is sent 1o the port that re-
celved the recursive loglcal nama. {Refer also to
the FEOI command.}

Note: Logical names and expansion strings are

not stored in nonvolatile RAM. Therefore they are
lost when the DSA is powered off.
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DEF <gstring>, <gstring> (cont.)

Predefined Logical Names. Each time the DSA
is turmed on, the following two logical names are
automatically placed in the definition table:

Predefined Logical Names

Logical Name Expansioﬁ

ring
e RS232 ECHO:ON
v RS232 VERBOSE:ON
DELAy?
Measurement Commands

Query Only. DELAY? retums the time between
the first and last MESIAL crossing of a waveform
within the measurement zone, followed by anac-
curacy quallfier. (Refer o page 88 for quallfler
definitions.)

T . |
. DELAY T94B-6EQ

DELete [</ink>:)<arg>
Waveform and Settings Commands

Set Only. DELETE removes stored front pansl
setting(s) or stored waveforms from memory.

Note: You cannot delete a stored waveform that
Is a comblned component of an active waveform.
{However, you can delete a stored wavetorm If it
Is the only component of an actlve waveform.)

AL | FPs|sTO

Set Only. ALL:FPS deletes all stored front panel
settings. ALL:STO deletes all stored waveforms.
it Is not an error to Issue DEL ALL:FPS or DEL
ALL:STO when no settings or waveforms are
stored.

DEL- ALIZSTO
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DELete [<link>:]<arg> (cont.)
| FPs<ui> 1 to 20
Set Only. FPS <ui> deletes the specified front
panel setting.
. DELFPS 2 ..........
< gstring >

Set Only. <gstring> deletes the slored
waveform or front panel setting that matches the
label. Wildcard characters are Interpreted; refer
to page 84 for wildeard definltlons. If the label
matches both a stored waveform anda front pan-
¢l setting, the stored waveform Is deleted. To de-
lete the labeled front panel setling, you must
send DELETE <gstring> again. (You cannot
delete pnly the labeled FPS label when both the

STO<wui> |1 10 455 or 110918 ¢

Set Only. STO<ui> delstes the specified
stored waveform.

+ Therange Is 110 918 with Option 4C, Nonvola-
tile RAM, installed.

PEL STOIS)
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DELTa </ink>:<arg>

Acquisition Commands

Not Avallable with Optlon 3C, Acquistion
Memory External Power Input. DELTA com-
pares an acquired ({test) waveform agalnst an en-
veloped reference waveform. |f specified
conditlons are met (e.g., ihe required number of
points occur outside the reference envelope), a
deita condition occurs and specified aclions are
performed. Posslble actions include sounding a
beep, making a hardcopy of the display, signai-
ing the GPIB SRQ line, or saving the acquired
waveform as a stored waveform.

CHime: |  ON| OFF [

CHIME determines whether the DSA beeps
when a della event occurs.

CONSecpts: <NRx > (See below)

CONSECPTS selects the number of consecutive
points of the test waveform that fall outslde the
reference waveform envelope that must be ac-
quired for a delta event to occur. Both CON-
SECPTS and DELTA TOTALPTS must be
satlsfled for the event to occur. The range Is 1o
the record LENGTH of the test waveform.

DELT CONS:10

COPy: | ON | OFF |

COPY selects whether a hardcopy of the current
display and menus is spooled to ihe printer when
a delta event occurs. If DELTA COPY and DELTA
REPEAT are bolh set to ON, the digitizer is re-
armed before the copy is spooled. However, sub-
sequent delta events will not result in a hardcopy
until the previous hardcopy has finished spool-
ing.

DELT COP:0ON
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DELTa <link>:<arg> (cont.)

DEScription: | <gs#ing> | (Syntax below)

DESCRIPTION defines the delta comparison, in
the form:

WFM <ui> OUTSIDE {WFM<ui> |STO<ui>}

where WFM<wui> is a defined acquired
waveform (normally referred to in the form
TRACE < ui>); and OUTSIDE is the keyword for
delta comparison. Thafirst WFM < ui > Is the test
trace and the second WFM <ui> or STO<ui>
Is the reference waveform.

. DELT DESY WEMG QUISIDE STOSS’

REPeat: |  ON | OFF

REPEAT selacts whether the DSA halls after ihe
first delta event or If It performs the specified ac-
tion{s) and re-arms the digitizer. If REPEAT Is set
1o ON, the DSA continues 10 test for delta condi-
tions until REPEAT Is set OFF or it recelves
DIGITIZER STOR cor the front panel DIGITIZER
button Is pressed.

SAVe: | ON|OFF

SAVE selects whether to save the acquisition that
caused the delta event as a stored waveform. if
SAVE s setto ON, the waveform Is labeled using
a basa label and an Index with a time and date
stamp. (Refer 1o the LABEL command.)
© DELY:SAV:DN
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DELTa </ink>:<arg>

Acquisition Commands

Not Avallable with Optlon 3cC, Acquisition
Memory External Power Input. DELTA com-
pares an acquired {test) waveform against an en-
veloped reference waveform. If specified
conditions are met {e.g., the required number of
points oceur oulside the reference envelops), a
delta conditlon occurs and specified actions are
performed. Possibles actions include sounding a
beep, making a hardcopy of the display, signal-
ing the GPIB SRQ line, or saving the acquired
waveform as a stored waveform.

CHime: | ON|OFF |

CHIME determines whether the DSA beeps
when a delta event occurs.

b it

CONSecpts: <NRx> {See below)

CONSECPTS sslecis the number of consecutive
points of the test waveform that fall outslde the
reference waveform envelope that must be ac-
quired for a delta event to occur. Both CON-
SECPTS and DELTA TOTALPTS must be
satisfled for the event to occur. The rangels 1to
the record LENGTH of the tesi waveform,

COPy: | ON|OFF |

COPY selects whether a hardcopy of the current
display and menus is spooled to the printer when
a delta event occurs. If DELTA COPY and DELTA
REPEAT are both set to ON, the digitizer is re-
armed before the copy is spooled. However, sub-
sequent delta events will not result in a hardcopy
until the previous hardcopy has finished spool-
ing.

DELT COP:bN
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DELTa </ink>:<arg> {cont.)

DEScription: | <gstring> | (Syntax below)

DESCRIPTION defines the delta comparison, in
the form:

WFM<ui> QUTSIDE {WFM<ui>|STO<ui>}

where WFM<ui> Is a defined acquired
waveform (normally referred to in the form
TRACE < ui > ); and OUTSIDE is the keyword for
delta comparlson. The first WFM < ui> is the test
trace and the second WFM <ui> or STO<ui>
is the reference waveform.

REPeat: |  ON| OFF

REPEAT selects whether the DSA halts after the
first delta event or if it performs the specified ac-
tion(s) and re-arms the digitizer. If REPEAT is set
1o ON, the DSA continues 10 test for delta condi-
tlons until REPEAT Is set OFF or it racelves
DIGITIZER STOP, or the front panel DIGITIZER
button Is pressed.

. DELT-REP:OFF

SAVe: ] ON | OFF

SAVE selects whether to save the acqulsitionthat
caused the delta event as a stored waveform. If
SAVE Is set1o ON, the waveform Is labsled using
a base labe! and an Index wlh a time and date
stamp. {Refer to the LABEL command.)
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DELTa <fink>:<arg> {cont.)

SRQ: | ON | OFF

SRQ selecls whether the SRQ line is signaled for
a delta svent. SRAOMASK OPCMPL mustbe setto
ON for SRQtobetransmitted. To set SRQ 1o OFF,
DELTA REPEAT should be set to ON.

DELT SRQ:OFF

TOTalpts: <NRx > (See below)

TOTALPTS specifies the total number of points
to be acquired for a delta event; both CON-
SECPTS and TOTALPTS must be satisfied for
the delta event to occur. The range is 1 to the re-
cord LENGTH of the test waveform.

DELY TOT:200
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DIAg?

Dlagnostics Commands
Query Only. DIAG? returns pass/fail information
from Selfests Dlagnostics or Extended Diag-
nostics. Power-on Dlagnostics are always per-
formed unless bypassed with hardware jumpers.
DIAG? returns pass/fail/bypassed information
and a list of the tests which were not performed.
The passing DIAG? response ls:

DIAg PASsed:"{NONe| < omitted test > }"
where:

NONE means no tests wers omitted
<omitted test> is a comma-delimited list of tests
that were not petformed because of
missing (optional) hardware
DIAG PASSEDNONE"

The falling DIAG? response Is:
DIAg FAlled:“{ <failed rest> | <omitted test > }

where:

< failed test > s & comma-delimited list of tests
that falled diagnostics

DIA?
BIAG FAILED:HDIEX,DIDY RN |

Note: The DIAG? FAILED response can Include
both falled and omitted tests. Inthe preceding ax-
ample, DI62X and Di22X are falled tests and
R?777 Is an cmitted test.

Referto the DSA 607 and DSA 602 Service Refer-
ence for Information on the syntax and meaning
of omitted tests and falled tests.

The bypassed test DIAG? response is:

DIAg BYPassed
where:
BYPASSED means Sel-lests Dlagnostics were
bypassed with hardware jJumpers at

power-on

DIA? |
DIAG BYPASSED

www.va I u et EQ n L%GMA 602 Command Reference



Command Set

DELTa <fink>:<arg> (cont.)

SRa: | ON|OFF |

SRQ selects whether the SRQ line Is signaled for
adeitaevent. SRQMASK OPCMPL mustbe setto
ON for SRQto be transmitted. To set SRQ to OF F,
DELTA REPEAT should be set to ON.

DELT SRQ OFF

TOTalpts: | <NRx > {Seo below)

TOTALPTS specifies the total number of points
to be acquired for a delta event; boih CON-
SECPTS and TOTALPTS must be satlsfied for
the delta event to occur. The range is 1 to the re-
cord LENGTH of the test waveform.

DELT TOQ¥:100
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DIAg?

Diagnostics Commands
Query Only. DIAG? returns pass/fail information
from Self-tests Diagnostics or Exlended Diag-
nostlcs. Power-on Diagnostics are always per-
formed unless bypassed with hardware jumpers.
DIAG? retums pass/fall/bypassed information
and a list of the tests which were not performed.

The passing DIAG? response s:
DIlAg PASsed:*{NONe| < omitted test > }"

where:

NONE means no tests were omitted

<omitted test> is a comma-delimited list of tests
that were not performed because of
missing (optiohal) hardware

—
A R

The falting DIAG? response Is:
DIAg FAlled:"{ < failed test > | < omitted test > }"

where:
< failed test > s a comma-delimited list of tests
that falled dlagnostics
DIA?

. DIAG BAILED-DIGDIIX RIS

Note: The DIAG? FAILED response can Include
both failed and omltted tesis. Inthe preceding ex-
ample, DI62X and Di22X are falled tests and
R??77? is an omitted test.

Referto the DSA 6071 and DSA 602 Service Refer-
ence for Information on the syntax and meaning
of omltied tests and falled tests.

The bypassed test DIAG? response Is:

DIAg BYPassed
where:
BYPASSED means Self-tests Diagnostics were
bypassed with hardware Jumpers at

power-on

DIA® - .
DIAG BYPASSED
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DIGitizer {ARMed|RUN|STOP}

Acquisition Commands

DIGITIZER slarts and stops waveform acquisi-
tion {dligitizing). At least one waveform must be
defined and at least one component must be ac-
quired. Both the RUN and ARMED arguments
enable waveform acquisition. A DIGITIZER?
query returns ARMED, if CONDACQ TYPE is set
to SINGLE or SEQUENCE, and the DSA has re-
ceived a DIGITIZER RUN or DIGITIZER ARMED
command but has not yet received a trigger slg-
nal to begin acquisition.

DIG RUN

DISPlay <link>:<arg>
Dlsplay and Color Commands

DISPLAY sels the number of graticules, the dls-
play intenslly, and the display mode.

GRAticule: | DUAI | SINgle |

GRATICULE selects dual or single gratlcules

DISP GRA SIN

INTenslly: < NRx> 0 to 100 percent

INTENSITY sets the display Intensity.

msp ]NT65 .............

MODs; | DOTs | VECtors

MODE selects a DOTS or VECTORS type dis-
play. DOTS displays Indlvidual data points, while
VECTORS connects adjacent data points.

Note: When more than 512 data poinis are ac-
qulred, the polnts are compressed 1o fit the 500-
point scan line of the display. The largest and
smallest adjacent vertical values are displayed
as a single scan line connected with a veclor,
Thus to get a true dots display, you may needto
set TBMAIN LENGTH or TBWIN LENGTH 1o 512.

D!SP MOD VEC
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DISPlay <link>:<arg> (cont.)
Firmware version 1.2 and above:

PERSislence: < NRx> 21030

PERSISTENCE sets the persistence time for
waveforms displayed in variable persistence
mode (see the discussion of ACCUMULATE un-
der the TRACE <ui> command). Persistence
time is In seconds.

DISP PERS:1S
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DISTal <NRx>

Measurement Commands

| <NRx > 0 to 100 percent

DISTAL sets the distal (furthest from origin) level
used by RISETIME? and FALLTIME? measure-
ments.

The DISTAL range is a percentage of the differ-
ence between the TOPLINE and BASELINE val-
ues.

DIST 85

DLYtrace TRAce<ui>

Measurement Commands

DLYTRACE specifies the delayed waveform
used with the PDELAY? measurement.

For firmware version 1.1 and below, this wave-
form is also used for the GAIN? and PHASE?
measurements. For firmware version 1.2 and
above, lhese measuremenis use a reference
trace set by the REFTRACE command.

Each waveform has an associated delayed
waveform; when you change the selected
waveform, you may need to change the delayed
waveform. Measurements are taken from the se-
lacted waveform to the delayed waveform. You
cannot specify the selected waveform as the
delayed waveform.

TRAce <ui> 010 8

The valid <ui> setting range Is 1to 8. However,
DLYTRACE? returns TRACEQ when fewer than
two waveforms aredisplayed. Youcan send DLY-
TRACE TRACEQ to the DSA,; it Is Ignored.

DLY TRA2
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DLYtrace TRAce<ui> {cont.)

Changing Measurement Parameters on the
Delayed Waveform. The GAIN7, PDELAY?, and
PHASE? measurements return the difference be-
tween the currently selecled waveform and the
waveform selected with the DLYTRACE com-
mand. Every waveform has Its own measure-
ment parameters {(e.g., MESIAL, LMZONE)
which can be changed only when that waveform
is the selected waveform. Therefore, use the fol-
lowing procedure if you need to change mea-
surement parameters on the delayed waveform:

1. Use the SELECT command o make the
delayed waveform the selected waveform.

2. Change the measurement parameters.

3. Use the SELECT command to reassign the
correct selected waveform.

Here is an example of the entlre process of taking
a PDELAY measurement. Assume you want to
measura PDELAY between TRACEZ2, the se-
lected waveform, and TRACE4, lts delayed
waveform. The required MESIAL values are 40%
and 45%, respectively.

SELECT TRACE?2 /* Specify selected
waveform */

MESIAL 40 /* Specify its mesial value 7/

DLYTRACE TRACEA4 /* Specily its delayed
waveform */

SELECT TRACE4 /* Select TRACEA 1o change
its parameters "/

MESIAL 45 /* Specify i1a mesial value */

SELECT TRACE2 /* Return 1o original selected
waveform */

PDELAY? /* Measure PDELAY from
TRACE2 10 TRACE4 */
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DOT1Abs <link>:<arg>;
DOT2Abs <link>:<arg>

Cursor Commands
DOT1ABS and DOT2ABS set absolute horizon-
tal posltions {with respect 10 the waveform re-

cord) for split or paired (dot) cursors. DOT1ARS
and DOT2ABS have the same parameters.

The following figure lllustrates the graticule
coordinates:

Dlvislons (X)
5

4

3 030 =t —c =0T

i

5
Graticule X, Y Coordinates

PCTg: <NRx> 0 to 100 percent

PCTG positlons the first or second dotcursorasa
percentage of the waveform record.

XY Note: You can use only the PCTG link to
position the cursors for XY wavefarms. Attempt-
ing to use XCOORD or XDV wlll give unpredict-
able results.
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DOT1Abs <link>:<arg>,
DOT2Abs <link>:<arg> {cont.)

XCOord: <NRx> | {See below for range)

XCOORD positions the first or second dot cursor
with respect to horizontal units of the selected
waveform.

(The following range formulas assume ADJ-
TRACE PANZOOM is set to OFF and the
waveform is acquired. Refer to the cursor posi-
tioning discussion on page 63 for calculating
XCOORD range when PANZOOM is setto ON or
the waveform is unacquired. Refer to page 131for
formulas to calculate duration.)

XCOORD range when the selected waveform
record is MAIN:

MAINPOS to ( MAINPOS + main_duration )

XCOORD range when the selected waveform
record is WINT:

WINTPOS to { WINTPOS + win_duration )

XCOORD range when the selected waveform
record is WIN2:

WINZPOS 1o ( WINZPOS + win_duration )

DOTIA XCO:LIE2
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DOT1Abs <iink>:<arg>:
DOT2Abs <link>:<arg> (cont.)

XDlv: <NRx> {See below for range)

XDIV positions the first or second dot cursor In
gratlcule divisions (refer to the graticule illustra-
tion on page 59). Range depends on record
(TBMAIN or TBWIN) LENGTH:

XDIV Ranges

'Record LENGTH

ange
4096, 8192, or 16384 -5.12 to +3.07
32768 =512 fo +1.42
Any other LENGTH -5.12 o +5.10

These ranges are valid only when ADJTRACE
PANZOOM Is OFF and the selected waveform Is
acqulred, (Refer to the Range of Cursor Position-
ing discussion on page 63 for calculating
XCOORD range when PANZOOM is setto ON or
the waveform Is unacquired.)
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DOT1Abs <link>:<arg>,;
DOT2Abs <link>:<arg> (cont.)

? XQUal | EQ|LT|GT | UN

Query Only. XQUAL retums the accuracy of
XCOORD or XDIV posltioning Information. YT
waveforms always return the EQ qualifier be-
cause the cursor horlzontal position Is always
known.

Accuracy Qualifiers

EQ True position and response are equal

True position Is lower than response
LT {l.e., the cursor is below the bottom of
the screen)

True position Is greatst than response
GT {l.e.. the eursor is ahove the top of the
screen)

True position |s uncertaln (i.e., the
UN cursor is on an unacquired waveform
polnt)

______ S——
DOTIABS XQUALEQ

2 YCOord ] <NR3>

Query Only. YCOORD returns the vertica! posl-
tlon of the first or second dot cursor, Inunits of the
salected waveform,

| DOT2ABS YCOORD2E-4

. DOT2A?2 YCO

? YDlv <NR3>

Query Only. YDIV returns the vertical position of
the first or second dot cursor In graticule divi-
slons. (Refer to the graticule lllustratlon on page
59.)

DOT1A? ¥DE

DOTLABS YDIV:-14
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DOT1Abs <link>:<arg>;
DOT2Abs <link>:<arg> {cont.)

?YQual | EQ|LT|GT|UN

Query Only. YQUAL returns the accuracy of
YCOORD or YDIV positioning information. Refer
to the descrlption of the link DOT1ABS XQUAL
for the meanings of the quahf:ers
D()’I‘IA” YQU

DDTXABS YQ%LEQ

Range of Cursor Positloning. Under some
clrcumstances, such as when PANZOOM is set
to ON, you cannot conveniently compute the val-
Id range of cursor positlons. However, you can
torcethe cursors to their minimum and maximum
values (use the PCTG:0and PCTG: 100 links) and
then query the DSA for the cursor positions.
These new posltions constitute the valid range of
cursor positions for that particular DSA sstup.

The following example demonstrates this tech-
nique. This method applles to both dot and bar
cursors and is always successful, regardless of
DSA settlngs
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DOT1Rel <link>:<arg> .
DOT2Rel <link>:<arg>

Cursor Commands

Set Only. DOTIREL and DOT2REL set the
paired or split (dot) cursor position relative to {off-
set 1o the right of} the absolute cursor location.
DOT1REL and DOT2REL have the same links.

PCTg: | <NRx> |{See DOT1APCT range)

Set Only. PCTG positions the first or second dot
cursor as a percertage of the waveform record,
relative 1o but not exceeding the DOT1ABS/
DOT2ABS value.

xCOord:| <NRx> | (See DOT1A XCO range)

Set Only. XCOORD positlons the first or second
dot cursor with respect 1o the units of the selecled
waveform, relative to but not exceeding the
DOT1ABS/DOT2ABS value.

DOT2 XCOH:4

XDlv: | <NAx> | (See DOT1A XDI range)

Set Only. XDIV positions the first or second dot
cursor In graticule divisions with respect to the
selected waveform, relative to but not exceeding
the DOT1ABS/DOT2ABS value.

DOTIR XDE2.85
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DSYmenu?
Miscellaneous/System Commands

Query Only. DSYMENU? returns the major
menu active on the front panel display.

CURSor UTILITY1 ALL wavfrm
MEAS UTILITY2 WAVfrm
TRIgger STORE_recall WFMSCAN

Possible DSYMENU? Responses

Note: ALL WAVFRM Is the paged waveform
menu.

DSYMENU CURSOR

DSYSTOFmt {HUNdredths|DATE}

(Firmwars v. 1.2 and above) Miscellaneous/System

Commands

DSYSTOFMT determines the format of the

stored waveform timestamp. Bothdate and hun-

dredths of seconds are recorded whenever a

waveform Is stored, but only one appears in the
timestamp.

HUNDREDTHS selects hours, minutes, sec-
onds, and hundrediths of seconds. This Is espe-
cially useful when a number of waveforms have
been stored using repetitive single trigger or Act
on Deita acquilsitlon,

DATE selects hours, minutes, seconds, and
date.

DSYSTOF HUN

Note: The DSYSTOFMT setting when the wave-
form was stored does not affect the available
timestamp informatlon, so either DATE or HUN-
DREDTHS may be selected at any time.
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DSYStotd {ON|OFF}
(Firmware v. 1.1 and below) Miscellaneous/Systern
Commands
DSYSTOTD controls the display of stored
waveform time and dates. When DSYSTOTD is
set 1o ON, the time and date slrings are dis-
played.

Note: For flrmware verslons 1.2 and above,
DSYSTOTD is ignored (display of stored wave-
form time and date cannot be tumed off). The
DSYSTOFMT command, which controls the for-
mat of the stored waveform timestamp, replaces
this command.

DUTy?
(Firmware v. 1.2 and above) Measurement Commands

Query Only. DUTY? retums the percentage ofa
perlod that a waveform spends above the ME-
SIAL level, followed by an accuracy qualifier.
(See page 88 for qualifier definitions.)

oopury .
butyssussleQ
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ENCdg <link>:<arg>
Data Transfer Commands
ENCDG determines the data enceding for infor-
malion returned by CURVE?, WAVFRM?, and
SET? queries.

SET. | ASCii| BINary

SET sets the encoding for front panel setting
(FPS) transfers with the SET? query

ENC ssmsc

WAVIrm: |  ASCil | BINary

WAVFRM sets the ancoding for waveform trans-
fars with the CURVE? and WAVFRM? querles

| EN’G WAV-BIN

ENV {ON|OFF}

Acquisition Commands

ENV sets enveloping ON or OFF for the vertical

expresslon component <y exp> {(a.g., "L1") of

the waveform description of the selected

waveform, (Refer also to the TRACE and AVG

commands.)

= When <yexp> Isnol enclosed with AVG and
ENV [s set to ON, <y exp> Is enclosed with
ENV().

= When <y exp> Is enclosed with AVG and
ENV s set to ON , ENV() replaces AVG().

» When <y exp> Is enclosed with ENV() and
ENV Is set to OFF, the enclosing ENV() Is re-
moved.
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ENV {ON|OFF} (cont.)

Note: You cannot set ENV 1o OFF when the
<y exp > Isnotenclosed with ENV(). Youcannot
set ENV 1o ON if the selected waveform is XY or
has only stored and/or scalar components.

Examples of ENV Usage

<y exp> Befora Command <yexp> After

L2 ENV ON ENV(L2)

L1 ENV OFF —e[ror-
AVGIC1-C2) ENV ON ENV(C1-C2)
ENV{(R1) ENV OFF R1

ENV(C4) ENV ON ENV(ENV(C4))

Query Note: ENV? retums the state of envelop-
ing. ENV ON means the entire <y exp> Is en-
closed by ENV. ENV OFF means the entire
<y exp> Is not enclosed by ENV, though the
ENV() function may be embedded within the de-
scription.

EVENT?

Status and Evenl Commands

Query Only. EVENT? returns the event code
<NR7> if LONGFORM is set to OFF, or relurns
the event code and a descriptive <gstring > If
LONGFORM Is set to ON.

Refer to Event Reporting, later In this manual, for
a list of event codes.

EVENT? L
EVENT 269,"NO SUCH TRACE”
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ENCdg <link>:<arg>
Dala Transfer Commands
ENCDG determines the data encoding for infor-
matlon returned by CURVE?, WAVFRM?, and
SET? querles.

SET. | ASCIi | BINary

SET sets the encoding for front panel setting
(FPS) transfers with tha SET? query

ENC- samsc

WAVim: | ASCII | BINary

WAVFRM sets the encoding for waveform trans-
fers with the CURVE? and WAVFRM? querles

ENC WAV BIN

ENV {ON|OFF}

Acqulsition Commands

ENV sels enveloplng ON or OFF for tha vertlcal
expression componant <y exp> {8.g., "L1+) of
the waveform description of the selected
waveform. {Refer also to the TRACE and AVG
commands.)

®» When <y exp> Isnot enclosed with AVG and
ENV Is set to ON, <y exp> Is enclosed with
ENV().

» When <y exp> [s enclosed with AVG and
ENV Is set to ON , ENV() replaces AVG().

= When <y exp> s enclosed with ENV(} and
ENV Is set 1o OFF, the enclosing ENV() Is re-
moved.
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ENV {ON|OFF} (cont.)

Note: You cannot set ENV to OFF when the
<y exp > |s notenclosed with ENV(}. You cannot
sat ENV 1o ON If the selected waveform is XY or
has only stored and/or scalar components.

Examplies of ENV Usage
e e

<y exp> Before Command <yexp> After

L2 ENVON  ENV(L2)

L1 ENV OFF  -ermor-
AVG(C1-C2} ENVON  ENV(C1-C2)
ENV(R1) ENVOFF  Ri

ENV(C4) ENVON  ENV(ENV(C4)

Query Note: ENV? relums the state of envelop-
Ing. ENV ON means the entlre <y exp> |s en-
closed by ENV. ENV OFF means the entire
<y exp> Is not enclosed by ENV, though the
ENV({) function may be embedded within the de-
scriplion.

EVENT?

Status and Event Commands

Query Only. EVENT? retums the event code
<NRT> if LONGFORM is set to OFF, or retums
the event code and a descriptive <gstring> if
LONGFORM Is set to ON.

Refer io Event Reporting, later in this manual, for
a list of event codes.

EVENT 269,'NO SUCH TRACE"
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ENCdg <link>:<arg>
Data Transfer Commands
ENCDG determines the data encoding for infor-
matlon retumed by CURVE?, WAVFRM?, and
SET? queries.

SET: | ASCIi | BINary

SET sets the encoding for front panel setting
(FPS) transfers with the SET? query.

WAVrm: | ASCII | BINary ]

WAVFRAM sets the encoding for waveform trans-
fers with the CURVE? and WAVFRM? queries.

ENV {ON|OFF}
Acquisilon Commands

ENV sets enveloping ON or OFF for the vertical
expresslon component <y exp> {8.g., "L1") of
the waveform description of the selected
waveform. (Refer also to the TRACE and AVG
commands.)

= When <y exp > Is not enclosed with AVG and
ENV is set to ON, <y exp > Is enclosed with
ENVY{).

® When <y exp> Is enclosed with AVG and
ENV Is set to ON , ENV() replaces AVG().

» When <y exp> is enclosed with ENV(} and
ENV Is set to OFF, the enclosing ENV{} Is re-
movad.
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ENV {ON|OFF} (cont.)

Note: You cannot set ENV to OFF when the
<y exp> Is notenclosed with ENV(). Youcannot
set ENV to ON if the selected waveform is XY or
has only stored andfor scalar components.

Examples of ENV Usage

R

<yexp> Before Command <yexp> After

L2 ENV ON ENV{L2)

L1 ENV OFF -erfor-
AVG(C1-C2) ENV ON ENV(C1-C2)
ENV{R1) ENV OFF R1

ENV(C4) ENVON  ENV(ENV(C4))

Query Note: ENV? ratums the siate of envelop-
Ing. ENV ON means the entire <y exp> Isen-
closed by ENV. ENV OFF means the entire
<y exp> Is not enclosed by ENV, though the
ENV{) function may be embedded within the de-
scription.

EVENT?

Status and Event Commands

Query Only. EVENT? returns the event code
<NR7> if LONGFORM is set to OFF, or returns
the event code and a descripllve <gstring> If
LONGFORM s sat to ON.

Refer 1o Event Reporting, later in this manual, for
a list of event codes.

EVENT 269,10 SUCH TRACE?
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FILTer {ENAble[DISAble}

Acquisition Commands

FILTER controls anti-allas filter mode. When
FILTER is set to ENABLE, the digitizer bandwidth
Is limited to approximately 100 MHz. When
FILTER is set to DISABLE, the digitizer
bandwictth Is not fimited. {Refer to the CH com-
mand to sel the system bandwidth}.

When FILTER Is set to ENABLE, the following
conditlons are forced:

= Sampleratefor asingle-channel acqulsition of
<1 Gsamples/s for a DSA 601 or <2Gsam-
ples/s for a DSA 602.

m Sample rate for three- and four-channel acqui-
sitions of <500 M samples/s for a DSA 602,

RN

FPAnel {ON|OFF}

Miscellaneous/System Commands

FPANEL OFF functionally mimics the GPIB
RWLS (Remote With Lockout State) and FPANEL
ON mimics the GPIB LOCS {(Local State).

When FPANEL Is set to OFF, the front panel is
locked out and only these controls are operable:

a RQS Icon, If it was enabled (displayed) with
the SRQMASK USER:ON command. (The
RQS Icon Is not displayed at power on.) If en-
abled, you can disable the RQS Icon wih
SRQMASK USER:OFF,

= Probe ID button, if SRAMASK PROBE is set to
ON. When FPANEL Is set to OFF, the only ef-
fect of pressing the button is that event code
457 will be returned to both the GPIB and
RS-232-C ports.

When FPANEL Is sel to ON, all front panal con-
trals are operable, assuming the TOUCH PANEL
ON/OFF button is set to ON.

The differences between the FPANEL comrmand
and the TOUCH PANEL ON/OFF button are:

® FPANEL provides a way to lock out active front
pansl controls {knobs, buttons, and screen
touches) from the remote Interfaces. There Is
na front panel equivalent to FPANEL.

SA
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FPAnel {ON|OFF} (cont.)

= The TOUCH PANEL ON/OFF button only locks
out screen touches. No command mimlcs the
effect of thls button. However, you can use the
ABSTOUCH command to simulate a touch o
this button from the remote interfaces.

FPSList?

Waveform and Settings Commands
Query COnly. FPSLIST? retums a list of all front
panel settings stored In nonvolatile RAM
(NVRAM) identified by FPS number (1o 20}, se-
quence storage number (i to 20}, and the
amount of N\VRAM used., FPSL? returns EMPTY if

no settings are stored.
FPS < ui>:<seq>,<byles>)... | EMPty

 EPSL? |
| FPSLIST FPS2I0SGFRSSZ9®

FPSNum?

Waveform and Settings Commands

Query Only. Retums the number of front panel
settings (FPS} stored In nonvolatile RAM, in
<NR1> form. The range is 010 20.
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FPUpdate {ALWays|EMPty|NEVer}

Miscelianeous Commands

FPUPDATE determines whether the front panel
display readouts are updated following set com-
mand execution. The power-on default Is
FPUPDATE EMPTY.

When FPUPDATE s set to ALWAYS, the front
paneal display Is updated after each successful
set command.

When FPUPDATE Is setto EMPTY, the front panel
dispiay Is only updated when:

= The DSA receives DCL or SDC

® The DSA receives a syntactically or semanti-
cally incorrect query or set command

= The DSA input buffer Is empty after a succes-
sful set or query execution.

When FPUPDATE is set to NEVER, the front pari-
el display is not updated untl FPUPDATE is
changed 1o ALWAYS or EMPTY, or power Is
cycled offand onthe DSA. {However, dala willbe
written to the display by the DEBUG or TEXT
commands.)

Note: Front panel conlrols function with
FPUPDATE ALWAYS or FPFUPDATE EMPTY, but
do not function with FPUPDATE NEVER.

Note: Command throughput is faster with FPUP-
DATE set o EMPTY and is fastest with FPUP-
DATE set to NEVER,

Firmware versions 1.2 and above also support
the links ON and QFF. These links are included
for compatibility with 11401 and 11402 oscilio-
scopes and will not be returnedto a query. ON is
equivalent 1o ALWAYS; OFF is equlvalent 1o
EMPTY.

FPUEMP
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FREqQ?
Measurement Commands
Query Only. FREQ? returns the frequency of the
signal, followed by an accuracy qualifier. (Refer
to page 88 for qualifier definitions.)

GAIn?

Measurement Commands
Elrmware version 1.2 and above:

Query Only. GAIN? returns the ratio of the peak-
to-peak amplitude of the reference waveform to
the peak-to-peak amplitude of the selected
waveform; followed by an accuracy qualifier.

Firmware version 1.1 and above:

Query Only. GAIN? retums the ratlo of the peak-
to-peak amplitude of the selected waveform 10
the peak-to-peak amplitude of the delayed
waveform; followed by an accuracy qualifier.

{Refer to page 88 for qualifier definltions.)

| GAmagEsom0
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HiBar <link>:<arg>;
H2Bar <link>:<arg>

Cursor Commands

H1BAR and H2BAR seis the absolute vertical
position of horizontal bar cursors. H1BAR and
H2BAR have the same parameters.

YCOord: } <NRx> [ {See below for range)

YCOORD positions the first or second horizontal
bar cursor withrespect tothe uniis of the selected
waveform. The range depends on whether the
waveform was created In Integer mode or floa-
ting-point mode.

Note: For Information on waveform modes, see
the WFMSCALING command.

The YCOORD range for an integer mode
waveform Is:

(SEN * -5.12 + OFFS) to (S8EN * 5,10 + OFFS)

where SEN and OFFS are the channel senslilvity
and offset (CH<slot> <ui>? SEN,OFFS) of
the channel(s) In the Integer mode waveform.

The YCOORD range for a floating-point mode
waveform Is:
VSl * -512 + VPQO} to (V8I * 5.10 + VPO)

where VS| and VPO are the verlical slze and verti-
cal posltion {ADJ <wi>? VSLVPO} of the floa-
ting-point waveform.

HIBYCO:0.75

YDIv: <NRx> -5.12 10 +5.10

YDIV positlons the flrst or second horizontal bar
cursor in graticule divisions,

H1B YDY:-4.0
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HPGI| <link>:<arg>
External }/O Commands
HPGL specifies printing parameters for the Tek

HC100 plotter or ather devices thal conform to
the HPGL format.

COLor<ui>: l <NRx> ] {Range below)

COLOR <ui> assigns plotler pens to the DSA
color index. Pen range {<NRx>)1s 110 8. COL-
OR <ui> range Is 0 1o 7. Refer to page 32 forthe
color index.

Note: Assigning pen 0 to the color index means
that color Is not plotted (no pen Is assigned).

e coisi

CoOLor: DEFAult

Set Only. COLOR:DEFAULT assigns the follow-
ing default pens to the color index:

Default Plotter Pen Assignments

"Color Index Pen No. | Color Index Pen No.. -
0 1 4 5
1 2 5 6
2 3 5] 7
3 4 7 8
HPG - COL:DEFA
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HPGI <link>:<arg> (cont.)

FORMat: | DRAf | HiRes | SCReen |

FORMAT selects the output format. HIRES plots
the entire screen, including every waveform
point. SCREEN pilots the entire screen, but in-
cludes only the min/max point-pairs of each YT
waveform column (XY and PA waveforms are not
affected.) DRAFT isthe sameas SCREEN except
the front panel status menu is not plotted.

Note: Pop-up menus are not plotied.

Note: Plotting PA (Point Accumulate) waveforms
is very time-consuming and tends to wear down
plotter pen points more rapidly than other types
of plots.

HPG FORM:DRA

PORt: | CENTRonics | GPIb | RS232 |

PORT specifies the output port for the plotter.

: HPG POR:CENTR

HSBatt?

Miscellaneous/System Commands

Query Only. HSBATT? returns the status of ihe
Acquisttion Memory External Power Inputoption,
If the correct voltage is detected, the query re-
tums ON. If the correct voltage Is not detected,
HSBATT? returns OFF If the option is not in-
stalled, the query generates event code 222,
“Option 3C, Acquisltion Memory External Power
Input needed to support that function.”

HSB?
HSBATT ON
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ID?
Status and Event Commands

Query Only. ID? returns identifying Information
about the DSA and its firmware, dellmited by
commas. The list contains the following items:

s The DSA model number

s TEK Codes & Formats version number

» Digitizer processor (DIG} firmware version
Display processor (DSY) firmware verslon
Executlve processor (EXP) firmware version

ID TEK/DSA602,V81.1,D1G/<NR2>,
DSY/<NR2> EXP/<NRZ>

D? :
ID TEK/DSA602,V81.1,DIG/L0,DSY/LA,
E){Fﬁ'aﬂ i

IDProbe?
Status and Event Commands
Query Only. IDPROBE? relurns the channel
number (< slot> <ui>) of the last probe ID but-
ton pressed by the operator. IDPROBET returns
LO ! no probe ID button was pressed.

Note: IDPROBE? does not distingulsh between
the pius and minus probes of a differentlal
amplifler.

1DP?
IDPROBE C2

WWW. Val u et Fp n:iﬁSmGﬂ BB s02 Command Reference



Command Set

INCAcq {ENAble|DISAbIe}

Acquisition Commands

INCACQ controls incremental acquire mode of
the digliizer. In addltion 10 INCACQ set to EN-
ABLE, Incremental acquire mode requires the
following:

= No windows are belng acquired
Maln time basa is <2 ms/sample

Total number of samples is = 63 k for all
acqulred waveforms

No calculated waveforms (a.g., L1*L2) are
belng acquired

INIt

Miscellanecus/System Commands

Set Only. INIT Inhializes the DSA 10 its factory- *
assigned defauit parameters and settings. Com-
pletion of INIT Is signaled by event code 474,
“INIT complete.”

For both GPIB and RS-232-C, the defaulis are:
= ABSTOUCH FIFO buifer Is empty

= DEBUG Is OFF

= |DPROBE button press Is cleared

s SRAMASK USER Is OFF; this removes the
RQS Icon if It was displayed

= All pending events except Power On are
discarded

m All user TEXT is cleared from the display

® For GPIB only, RQS is set io ON

Note: INIT has no argument.

Refer to the DSA 607 and DSA 602 User Refer-
ence for a complele list of INIT sffects.

IN1
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INPut {STO <ui> | <gstring>}
Data Transfer Commands
INPUT salacts the destinatlon for preamble and

waveform dala sent to tha DSA by the WFMPRE
and CURVE commands.

STO<ui> | <qstring>] 110455 or 918¢

The power-on default INPUT location is STO1.
< gstring> is a labsl that identifies the stored
waveform desiination.

+ Therangea s 110918 when Option 4C, Nonvola-
tile RAM, is Installed.

Query Note: INPUT? always relums STO < ui >,

INTERleave {ENAble|DISAble}

Acquisition Commands

INTERLEAVE controls digitizer interleave mode.
Interleave mode must be enabled to achieve a
sample rate of 1 Gsamples/s for a DSA 601 or
2 Gsamples/s for a DSA 602. However, the sam-
ple rate is not forced to any specific rate; this
moda only affows these rales to be attalned when
other conditions are met.
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LABAbs </ink>:<arg>
Label and Text Commands

LABABS positions the label assoclated with the
selected waveform.

PCTq: <NRx> 0 to 100 percent

PCTG sets the horizontal position of the label asa
percentage of the waveform record.

LABA PCT:50

XCOord: | <NRx> ] (See below for range)

XCOORD sets the horizontal posltion of the label
inhorizontal units. The label malrtalng the specl-
fied posttion, tracking changes Inthe waveform.,

(The following range formulas assume ADJ-
TRACE PANZOOM is set to OFF and the
waveform Is acquired. Refer 1o the discusslon on
cursor positioning on page 63 for a method to
calculate XCOORD range when PANZOOM is
setto ON or the waveform Is unacquired. Referto
page 131for formulas to calculate duration.)

The XCOORD range when the selected
waveform record Is MAIN is calculated:

MAINPOS to { MAINFOS + main_duration )

The XCOORD range when the selected
waveform record is WIN1 is calculated:

WIN1POS to ( WIN1POS + win_duration )

The XCOORD range when the selected
waveform record is WINZ2 is calculated:

WINZPOS to ( WIN2POS + win_duration )

LABA XC0:0.5
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LABAbs <link>:<arg> {cont.)

YDIv: [<NRx> | -10.22 to +10.22

¥DIV sets the vertical positlon of the label in divi-
sions, relative to the point specified by the
XCOORD link. The label maintains the specifled
vertlcal distance, tracking changes In the
waveform.

LABA YDIL:2.85

LABel <link>:<arg>
Labsl and Text Commands

LABEL defines and daletes labels, and controls
label display.

BASELADe!: l <gstring> | £7 characters

BASELABEL defines the base part of the label
generaled for stored waveforms created In Re-
petltlve Trigger acqulsition mode or through Act
On Delta. (Refer to the CONDACQ and DELTA
commands.) An index value Is appended to ihis
base label to form the full stored waveform labsel,
Numerals are riot permitted In BASELABEL.

DELete: | ALL | FPS[<u/>] | <gsting >
| STO[<ui>] | TRAce[<ul>]

Set Only. DELETE deletes labels for actlve
waveforms, stored waveforms, stored setlings, or
ALL labels. Specifying FPS, STO, or TRACE wlth
<ul> deletes the label assoclated with the spe-
clfied argument. Specifying FPS, STO, or
TRACE without <ui> deletes all labels asso-
clated with the argument type. Specifying
< gstring > delstes that label. Wildcard charac-
ters are Interpreted. (Refer to page 84 for wild-
cards.)

Therangefor FPS <ui> Is 110 20; forSTO < Ul >
1s 1 to 455 {or 1 to 918 If Optlon 4C, Nonvolatile
RAM, Is Installed); for TRAce <ui> Is 110 8.

LAB DEL:TRAZ
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LABel </ink>:<arg> (cont.)

DISPlay: | ON | OFF

DISPLAY controls the display of labels asso-
ciated with actlve waveforms. When DISPLAY is
setto ON, labels are displayed. When DISPLAY
Is set to OFF, labels are not displayed but all la-
bels are retained.

LAB DISP C'N

FPS<ui>: | <qsting> =10 characters

FPS < ui > defines a label for a stored front panal
setting. The range for <uwi> is 110 20.

| LAR BPS1/SETUPY

? NEXTRep <qstring >

Query Only. NEXTREP returns the value of the
next label o be used by the Repetltive Trigger ac-
quisition mode, or Act on Delta mode.

LAB" NEXTR
I.AB ﬂEXTEEP’**TESTAEB"

STO<ul>: | <gstring> | =10 characters

STO<ul> defines the label for a stored
waveform, The rangefor <ul> Is 1t0 455 (or 110
918 If Option 4C, Nonvolatlle RAM, Is Installed)

m ST&l;‘ IIA‘I‘AI'

TRAce <ui>: | <qgstring> | <10 characters

TRACE<u/> deflnes the label for an active
waveform. The range for <u/> Is 110 8,

L4 TRACTOCK”

DS
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LABel <link>:<arg> {cont.)

Label Wildcard Characters. For some com-
mands that take labels, ihe characters ? and *
have a speclal meaning In a <gstring> when
searching for a maiching label. The ? will match
any single character. The * wili match any num-
ber (including 0) of any character. To search fora
literal 7 or *, use abackslash \in frontofthe ? or *.

a%c matches  abc, axc, a2c, akc, sto.

repi? malches repi1, repi2, repib, etc.

rep* matches rep, repB5, repiad2, repZZ, etc.
a*¢ maiches abc, a3478c¢, axyzc, elc.

a\*c malches a*c

Examples of Wildcard Usage

LABRel <link>:<arg>
Label and Text Commands
Set Only. LABREL positlons the label of the

selected waveform relatlve to Its position prior to
the command.

PCTg: <NRx> | (See LABA PCT range)

Set Only. PCTG changes the horizontal position
of the label, relative to its previous horizontal
positlon, in units of percent of record langth, but
not exceeding the LABABS PCTG range.

'LABR. PCT:50

XCOOI’d:I <NRx> l {See LABA XCO range)

Set Only. XCOORD changes the horizontal posl-
tion of the labe!, relative to Its previous horizontal
position, but not exceeding the LABABS
XCOORD range.

LABR-XCO:0.5
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LABRel <link>:<arg> (cont.)

YDlv; <NRx> | (See LABA YDI range)

Set Only. YDIV changes the vertlcal position of
ihe label relatlve to its previous vertical position,
but not exceeding the LABABS YDIV ranga.

LADR YDI:2:$5

LCAiconstants <ui>:<NRx>
Calibration/Enhanced Accuracy Commands

LCALCONSTANTS sets or queries the calibra-
tion constants of the left plug-in unit.

Note: Youcan only set LCALCONSTANTS when
an inlernal jumper has been Instalied by a quali-
fied service person.

< Ui> <NRx> {Any legal value)

where <ui> Isthe constant (range is plug-inunit
specificy and <NAx> Is the valus of the
constant,

LeA? 12
LCALCONSTANTS 12:-1.011494E-2

LMZone <NRx>

Measurement Commands

[ <NRx> 0 to 100 percent

LMZONE sets the laft measurement zone limiter
as a percentage of the waveform record.

LMZ 0

www.va I [ﬁ@‘ﬁ'@”i‘éﬁ%gmand Reference 85



Command Set

LONgform {ON|OFF}

Miscellaneous/Systern Comrnands

LONGFORM controls the retumn of the longer ver-
sions of query responses. With LONGFORM set
to ON, queries raspond with full header and link
spellings; the EVENT? and RS232 VERB:ON
commands return a descriptive <gstring> In
addition to the event code. With LONGFORM set
to OFF, query responses are in abbreviated form,
and EVENT? and RS232 VERB:ON responses
include only the event codes. The power-on
default is LONGFORM ON.
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MAINPos <NRx>
Time Base/Horizontal Commands

MAINPQS sets the horizontal position of the Main
waveform record with respect to the Main trigger.

| <NRx> | - {main duration) to 0 seconds

Refer to page 131 for formulas 1o calculats
duration.

VANE 7956

MAX?
Measurement Commands
Query Only. MAX? retumns the maximum ampll-
tude {most posltive peak voltages) of the selected
waveform, followed by an accuracy quallfier.
(Refer to page 88 for qualifier definitions.)

MAX SME-LEQ

MCAIconstants <ui>:<NRx>
Callbration/Enhanced Accuracy Commands

MCALCONSTANTS seis or queries DSA calibra-
tlon constants.

Note: You can only set MCALCONSTANTS after
an Interal jJumper has been installed by a quall-
flad service person,

<ui> | <NRx> {See below for rangs)

where <ui> speclfiesthaconstantand < NRx >
Isthe value of the constant, Therange of <ui> Is
110 x, where x depsends on the current firmware.
The range of <NRx> [s -281{p 231-1,

MEA? 12

MCA 12-1.011494E-2
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MEAN?

Measurement Commands

Query Only. MEAN? retums the average ampli-
tude (arithmetic mean voltage) of the selected
waveform, followed by an accuracy qualifier.
(Refer to page 88 for qualifler definitions.)

MEAY 22125 150

MEAS?

Measurement Commands

Query Only. MEAS? execules the measure-
ments (<meas>) In the current measurement
list {MSLIST). MEAS? returns a scalar value fol-
lowed by an accuracy qualifier {<qual>) for
each measurement In the list. MEAS? retums
EMPTY if MSLIST contains no measurements.

MEAS | <meas>:<NR3>,<qual>[,{ <meas>:
<NR3>,<qual>..}]} | EMPty

The <qual> accuracy qualifier indicates
whether or not the underlylng waveform data
contain null, overrange, or underrange values.

The measurement < gqual> accuracy quallfiers
are defined In the following 1able:

Measurement Accuracy Qualifiers (<qual>)

<gual> Meaning

EQ True measurement equals value
retumed

LT True measurement is less than value
retumed

GT True measurement Is grealer than
value retumed

UN True measurement is uncertain

ER Error ocourred; value retumed is
meaningless

The UN qualifier Is returned for the following con-
ditions:

= Attarnpted any liming measurement whenthe
measurement zone of the selected waveform
conlained null {(unacquired} values.
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MEAS? {cont.)

= Attempted a FALLTIME?, FREQ?, PERIOD?,
RISETIME?, WIDTH?, or an area/energy mea-
surement when the waveform description for
the selected waveform Is enveloped or con-
tains enveloped components.

= Attempted a MEAN? or RMS? measurement
when DAINT was set to SINGLE and the wave-
form description of the selected waveformwas
enveloped or contained enveloped compo-
nents.

The ER qualifier is relurned for the following con-
ditions:

= Attempted FREQ?, or PERIOD? measurement
and no period was found within the specified
measurement zone.

s Attempted a MEAN?, RMS?, YTPLS_AREA?,
YTMNS_AREA?, or YTENERGY? measure-
ment when DAINT was SINGLE and no period
was found within the specified measurement
zone.

= Attempted a CROSS? measurement and no
transition of the specified slope was found.

= Attempted a CROSS? measurement and
REFLEVEL did not fall within the computed
MAX and MIN of ihe specified measurement
Zone.

= Atlempted a RISETIME? measurement and
the measurement system could not computea
valid PROXIMAL time, followed by a valid DIS-
TAL time, within the specified measurement
zZone.

= Aitempted a FALLTIME? measurement and
the measurement system could nol computea
valid DISTAL time followed by a valid PROXI-
MAL time, within the specified measurement
Zone,

= Afttempted a WIDTH? measurement and two
MESIAL crossings of opposite slope could not
be found within the specified measurement
zone,

= Atempted a GAIN?, PDELAY?, or PHASE?
measurement when only one waveform was
defined.

= Attempted any measurement when the se-
lected waveform was an XY waveform, a
frequency domain waveform, or in Point Accu-
mulate (PA} mode.
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MEAS? (cont.)

» Attempted any measurement when no wave-
forms were displayed.

MEAS? :
MEAS MBAN/.3333B-4EQ,

<meas>"?
Measurement Commands

Query Only. <meas> 7 is shorthand for a query
of any of the measurements listed below. Query-
Ing a speclfic measurement executes the meas-
urement and retums iis value followed by an
accuracy qualifler. (Refer 1o the MEAS? com-
mand for the list of guallfiers.) The <meas>
measurements are listed by function below:

<meas > Measurement Types

Amplitude Timing AreaJEﬁery

GAIN CROSS YTENERGY
MAX DELAY YTMNS_AREA
MEAN DUTY £ YTPLS_AREA
MID FALLTIME
MIN FREQ
OVERSHOOT t  PDELAY
PP PERIOD
AMS PHASE
UNDERSHOOT $  RISETIME

SKEW §

TTRIG +

WIDTH

+ TTRIG? sends event code 483, “Measurements
complete.” when it Is queried or MEAS? Is querled
and TTRIG Is on the measurernent list.

1 Firmware verslon 1.2 and above.

Refer to each measuremententry for informatlon.

MEAN? _
MEAN:7.3333E-4,EQ
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MESial <NRx>

Measurement Commands

I <NRx> I {See below for range)

MESIAL sets the meslal (middle) referance level
{l.e., the endpoint of the waveform period) for
DELAY?, FREQ?7, MEAN?, PERIOD?, PDELAY?,
PHASE?, RMS?, and WIDTH? measurements:
and when DAINT Is set to SINGLE, for
YTENERGY?, YTMNS_AREA?, YTPLS_AREA?
measurements. For firmware version 1.2 and
above, MESIAL also sets the meslal reference
ievel for DUTY? and SKEW? measurements.

Flrmware version 1.2 and above:

MESIAL range depends onthe current argument
to MLEVEL. When MLEVEL is RELATIVE, the
range s a percentage of the difference between
the TOPLINE and BASELINE values. When
MLEVEL is ABSOLUTE, the range Is in vertical
units of the selected waveform:

MESIAL ‘Ranges

MESIAL Range with  MESIAL Range with
MLEVEL RELATIVE MLEVEL ABSOLUTE

0 to 100 % -5.0E+20 to +5.0E+20

The MESIAL range when the MLEVEL argument
is BASEDELTA or TOPDELTA |s the same as for
MLEVEL ABSOLUTE,

Firmware verslon 1,1 and below:

Meslal range Is a percentage of the difference
between the TGPLINE and BASELINE values.

MES 50

D nd DSA 6
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MID?

Measurement Commands

Query Only. MID? returns the amplitude mid-
point, halfway between the maximum amplitude
and the minimum amplitude of the selected
waveform, followed by an accuracy qualifier.
(Refer to page 88 for qualifier definitions.)

MID?
MID 2.2E-1,EQ

MIN?
Meagurement Commands
Query Only. MIN? returns the minimum ampli-
tude (most negative peak voltage) ofiheselecied
waveform, tollowed by an accuracy qualifier.
(Refer to page 88 for qualifier definitions.)

MIN?
MIN -6.398E-2,EQ
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MLEvel <arg>

{Firmware v. 1.2 and above) Measurement Commands

MLEVEL conirols how ranges are determined for
DISTAL, MESIAL, and PROXIMAL commands.

ABSOlute| BASEDelta| RELative
|TOPDelta

ABSCLUTE makes the DISTAL, MESIAL, and
PROXIMAL ranges absolute values scaled Iniver-
tical units (typically volits) of the selected wave-
form.

RELATIVE makes DISTAL, MESIAL, and PROXI-
MAL ranges a percentage of the difference be-
tween the current TOPLINE and BASELINE
values.

BASEDELTA and TOPDELTA make DISTAL,
MESIAL, and PROXIMAL ranges “delta” values
which are added to the current BASELINE and
TOPLINE values, respectively, to give tha DIS-
TAL, MESIAL, or PROXIMAL value used for
measurements. BASEDELTA and TOPDELTA
are absolute values scaled in vertical units.

Here are some examples, assuming BASELINE
is 0 Vand TOPLINE is 10 V:

Examples of MLEVEL Usage

MLEVEL Deslred Command
Argument Parameter To Use

RELATIVE MESIAL 45V MESIAL 45
ABSOLUTE MESIAL 45V MESIAL 4.5
TOPDELTA PROXIMAL 1.1V PROXIMAL -8.9
BASEDELTA  DISTALB7V DISTAL 8.7

MLE ABSOQ
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MSCount <NRx>

(Firmware v. 1.2 and above) Measurement Commands

MSCOUNT specifies the number of samples to
be used in computing all measurement statistics.

Note: Intermediate results are not computed.
Each time a statistics query 1s entered, the entire
MSCOUNT number of samples will be acquired
and the computations completed before results
are returned to the interface.

MSC 10

MSLIst {<meas>[,<meas>...] |EMPly}
Measurement Commands

MSLIST selects up to slx measurements
{<meas>)thatare execuled continuously inthe
Measure major menu. (The values of these mea-
surements are returned with a MEAS? query.}
EMPTY deletes all measurements from the Tist;
all measurements are cleared from the Measure
major menu.

Note: MSLIST Is always EMPTY for XY wave-
torms, for FFT waveforms, and for Polnt Accumu-
late (PA) waveforms. It you change a YT
waveform 1o an XY, FFT, or PA waveform,
MSLIST Is automatically cleared.

MSLI PPFRE,WED,PER

MSLOpe {PLUs|MINUs}

Measurement Commands
MSLOPE sets the crossing siope for the CROSS?
measuremenit.
MSLO PLU
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MS <meas>?
(Firmware v. 1.2 and above) Measurement Commands

Query Only. MS<meas>? returns the mea-
surement statistics {(minimum, maximum, mean,
and standard devlatlon) of the measurement
specifled by <meas>. (See the <meas>7
antry for a list of all measurements.) STATISTICS
must be set to ON. Completion of MS <meas > 7
is signaled with event code 463, “Measuremenis
completed.”

Note: Intermedlate results are not computed.
Eachtime MS < meas > 7 Is entered, the required
number of samples Is acquired and the compu-
1ations completed before results are returned.

Msmo
MSRMS S.0BSE# 0,BQ51I6E +1,EQ,
3. 10213+0,EQ 5.976E- EQ

MSNum?
Measurement Commands
Query Only. MSNUM? retums the number of

ltems in the current MSLIST. The range Is 0 to 6
Items,

MSN9 —
MSN!.M i
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MSTat?

(Firmware v. 1.2 and above) Measurement Commands

Query Only. MSTAT? relurns the measurement
statistics {minimum, maximum, mean, and stan-
dard deviation) of the measurement{s) on the
measurement list (MSLIST). STATISTICS must
be set 1o ON. Completion of MSTAT? is signaled
with event code 463, “Measuremenis com-
pleted.”

Note: Intermediale results are not computed.
Each time MSTAT? is enlered, the required num-
ber of samples Is acquired and the computations
completed before results are returned.

MSTAT?

MSTAT RMS:5.085E +0,EQ,5116E+0.5Q,
5.102E+0,EQ,5976E-3 EQ,OVERSHOOT:
0.0E + 0,EQ.1.429E +0,EQ,5.991E~1,EQ,
3432E-1,EQ,

MSYs {ON|OFF}

Measurement Commands

MSYS sets ihe measuremenit systern ON or OFF
atthe front panel display. In effect, MSYS presses
the front panel Measure bution. Whether MSYS
is ON or OFF has no effect on measurements
taken with MEAS? or if yout query a specific mea-
surement.

Sel MSYS 1o ON when you need to use the front
panel in conjunction with remote commands
le.g., semi-aulomalic ATE applications). Sel
MSYS to OFF for faster remole system through-
put.

MSY OFF
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MTIme {ABSOlute|RELative}

(Fimware v, 1.2 and above)  Measurement Commands

MTIME determines the left and right measure-
ment zone operation modes. When MTIME is set
to ABSOLUTE, the LMZONE and RMZONE val-
ues are scaled in units of the horizontal time
base. When MTIME is set to RELATIVE,
LMZONE and RMZONE values are a percentage
of the waveform record.

MTI REL

MTRack {BASeline|BOTh|OFF|TOPline}

(Firmware v. 1.2 and above) Measurement Commands

MTRACK conlrols measurement tracking (con-
tinuous building of histograms), When MTRACK
is set to BASELINE or TOPLINE, the DSA deter-
mines the BASELINE or TOPLINE, respeclively;
you set the other value. When MTRACK is set to
BOTH, the DSA determines both BASELINE and
TOPLINE values. When MTRACK is set 10 OFF,
you set both BASELINE and TOPLINE values.

ONmay be substiluted for BOTH when MTRACK
is used to set measurement tracking, but the
query MTRACK? will return BOTH.

MTRack {ON|OFF}

{Firmware v. 1.1 and below)  Measurement Commands
MTRACK controls measurement tracking (con-
tinuous building of histograms). When you set
MTRACK 1o ON, the DSA determines the
TOPLINE and BASELINE; when set to OFF, you
set the TOPLINE and BASELINE values.

MTR OFF
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NAVg <NRx>

Acquisilion Commands

NAVG sels the number of waveform samples to
be averaged when averaging is enabled either In
ihe waveform description (refer to the TRACE
command) or as an acquisition condltion {refer

to the CONDACQC commandj.
<NRx> 210 4096
- NAV e 1
NENV <NRx>

Waveform and Settings Commands

NENV sets the numbar of waveform samples to
be enveloped when enveloping s enabled either
in the waveform descriptlon {refer to the TRACE
command) or as an acquisition condltion {refer
to the CONDACQ command).

<NRx> 2 to 4096

NEN - 300

NREptrig <NRx>
Acqulstion Commands
NREPTRIG sats the number of repetitive friggers
to be acquired when CONDACQ TYPE Is setio
REPTRIG.

< NRx > | (See below for range)

Minimum NREPTRIG value Is 1. MaxImum value
depends on the record LENGTH ot the selected
waveform and whether Option 4C, Nonvolatlle
RAM, Is Installed.

NRE 500
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NVRam?

Wavetormn and Setlings Commands

Query Only. NVRAM? returns the number of
bytes, in <NR7> form, of unallocated nonvol-
atlle RAM (NVRAM) avallable for storlng front
panel settings.
...... ;
NVRAM 104723

OPTIONS?

Miscellaneous/Systemn Commands

Query Only. OPTIONS? returns the number of
optlons installed, and If more than zero, returns a
<qsting> list of the optlons delimited by
commas.

OPT{ONS"
OPFIONS 1 "Dpnanéc ~ Non-volatile
R AMII
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OUTput <arg>

Data Transfer Commands

OUTPUT selects the source of data returned by
WFMPRE?, CURVE? or WAVFRM? queries. The
source can bea stored waveform (STO < ui>) or
a displayed waveform (TRACE<uwi>); either
source can be identified with a label
{<gstring >). The power-on defautt is STO1.

STO<ui> 110455 or 110918 ¢

STO<ui> identifies the data source as the
specified stored wavetorm.

+ The range wilh Oplion 4C, Nonvolalile RAM,
installed.

OUT STO55

TRAcs < Ui > 110 8

TRACE <ui> Identifies the dala source as the
specified displayed waveform.

OUT TRA4

< gstring >

<qstring> Identifies the data source as the
specified labeled waveform. If the label matches
both a stored waveform and a displayed wave-
form, the displayed waveform is used by OUT-
PUT.

OUT ‘CTRLAA'
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OVErshoot?

(Finmware v. 1.2 and above)  Measurement Commands

Query Only. OVERSHOOT? returns the differ-
ence belween the maximum signal amplitude
and the TOPLINE value, given as a percentage of
the difference between the TOPLINE and
BASELINE values, and followed by an accuracy
qualifier. (Refer 1o page 88 for qualifier defini-
tions.)

QvE?
OVERSHOOT- 6.221E-1.EQ
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PATh {ON|OFF}

Miscellaneous/System Commands

PATH controls whether headers, links, and argu-
ments are returned 1o queries, or only argument
values. With PATH Is set to OFF, only the argu-
ments are returnadto a query. The defauli state !s
PATH ON.

The followlng two examples show the effect of
ihe PATH command.

With PATH ON:

CHL1? IMEBW
CHL1 IMPEDANCE:L0E + 6 BW.20E+7

TEM? B o
TBMAIN: LENGTH: 1024, TIME:2:08-9,
XINCR:ZOE-11

With PATH OFF:

CHL1? IMFBW
. 1054 620847

’I‘BM" . —
- 1024208920811
Notes:

» PATH doss not affect the ASCIi or binary SET?
query response. Headers and links are
relurned regardiess of the setting of PATH.

= When PATH is set to OFF, only the headers of
the DIAG? and FPSLIST? queries are re-
moved. The links of these querles are always
returned.

» When PATH Is set to OFF, data returned froma
query Is not acceptable as set command input
and will generate error(s) if retumed to the
DSA.
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PDElay?

Measurement Commands

Query Only. PDELAY? returns the propagation
delay between MESIAL crossings of the selected
waveform and the waveform speclfied with the
DLYTRACE command, followed by an accuracy
qualifier. (Refer to page 88 for quallfier defini-
tlons.)
PDE?

PDELAY. :6.98+1LEQ

PERicd?

Measurement Commands

Query Only. PERIOD? returns the time taken for
one complete signal cycle, defined by the
MESIAL crossing level, followed by an accuracy
qualifier. {Refer to page 88 for qualifier defini-
ticns.) PERIOD is the reclprocal of the frequency
(FREQ).

PER? e
PERIOD 97655760

PHAse?

Measurement Commands

Query Only. PHASE? returns the phase relation-
shlp (from 0to 360 degrees) of the selected wave-
form to the reference waveform, followed by an
accuracy quallfier. (Refer to page 88 for qualifier
definitlons.)

Sl
PHASE 1.064E-25Q
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PIN8 <link>:<arg>
External IO Commands
PIN8 specifies parameters for printers ihat
support standard Epson 8-pln Bit Image Graph-
lcs commands, such as the Tekironix 4644 and
Epson EX-800.

FORMat: | DRAft | HIRes | REDuced

FORMAT selects the oulput format. HIRES
shows front panel intensified regions by dither-
Ing icon and text backgrounds and increasing
foreground saturation. DRAFT prints black-on-
white background except for selected Icons or
text which are printed white-on-black back-
ground. REDUCED Is a quarter-size version of
DRAFT and prints black-on-white background
only.

Note: Use FORMAT:HIRES for IBM Proprinter
and Epson RX80 printers.

i’[NS FORMDRA

PORt: | CENTRonics | GPIb | RS232 |

PORT specifies the output port for the plotter.

PINS POR:CENTR
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PIN24 <link>:<arg>
External I/ Commands
PIN24 specifies parameters for printers that

support extended Epson 24-pin Dot Graphics
commands, such as the Epson LQ-1500.

FORMat: DRAft | HIRes | REDuced

FORMAT selects the output format. HIRES
shows front panel intensified regions by dither-
ing icon and text backgrounds and increasing
foreground saturation. DRAFT prints black-on-
white background except for selected icons or
text which are printed white-on-black back-
ground. REDUCED is a quarter-size version of
DRAFT and prints black-on-white background
only.

PIN24 FORM:DRA

PORt: | CENTRonics | GPIb | RS232 |

PORT specifies the output port for the plotter.

PIN24 POR:CEN’fk

PlVersion?
Status and Event Commands
Query Only. PIVERSION? returns identifying in-
formation about plug-In unit firmware version
numbers. If a plug-in compariment is empty, it re-
turns “N/7K."

PIV?
PIVERSION LEFT:"3,7" CENTER:"3,7",
RIGHT"N/7K"

POWeron?

Miscellaneous/Sysiem Commands

Query Only. POWERON? ralurns the total num-
ber of times the DSA has been powered on.

POW?
POWERON 149
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PP?
Measurement Commands

Guery Only. PP? returns the peak-to-peak volt-
age value {l.e., the difference belween the MAX?
and MIN? measurement values), followed by an
accuracy qualifier. (Refer to page 88 for qualifier
definitions.)

P2
] PP. ﬁ‘mﬁﬁlﬁq

PROBe {NT|NTAuto|SETSeqg}

Miscellaneous/Systern Commands

PROBE selacts the function performed when the
ID bution of an 11000-serles probe Is pressed.

NT elther selects a displayed waveform that In-
cludes the probe Input channel, or If no dls-
played waveform Includes the probe channel,
creates a new waveform that contalns only the
probe channel.

NTAUTO Is similar to PROBE NT except that
Autosat Is executed onthe selected waveformon
ihe new waveform created.

SETSEQ causes a probe button press to
racall the next set of stored front pansi settings
from memory. You can sequentially recall all
stored settings by repeated button presses.

Prob Kith
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PROXimal <NRx>

Measurement Commands

| <NRx> [ (See below for range)

PROXIMAL <MNRx> sets the proximal {near to
origin) level for RISETIME? and FALLTIME? mea-
surements.

Firmware verslon 1.2 and above:

PROXIMAL range depends on the current argu-
ment to MLEVEL. When MLEVEL is RELATIVE,
the range is a perceniage of the difference be-
tween the TOPLINE and BASELINE. When
MLEVEL Is ABSOLUTE, the range Is in vertical
unlts of the selected waveform.

PROXIMAL Range with PROXIMAL Range with
MLEVEL RELATIVE MLEVEL ABSOLUTE

0 to 100 % -5.0E+20 to +5.0E+20

The PROXIMAL range when the MLEVEL argu-
ment is BASEDELTA or TOPDELTA Is the same
as for MLEVEL ABSOLUTE.

mes .............................

Firmware verslon 1.1 and below:
PROXIMAL rangse Is a perceniage of tha differ-
ence betwesn the TOPLINE and BASELINE
values.

. PROX:S
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PZMode <link>:<arg>
Waveform and Settings Commands
PZMODE controls multiple waveform panning
and zooming and selects the pivot point for Pan/
Zoom.

MULTlrace: | ON | OFF |

MULTITRACE sets multi-waveform Pan/Zoom to
ON or OFF. Whaen sel 1o ON, all waveforms of the
same record LENGTH on the same graticule
share HMAG and HPOSITION values. Changing
the HMAG or HPOSITION of any of the group of
waveforms changesthe HMAG or HPOSITION of
all of these waveforms. When MULTITRACE Is
set 1o OFF, the Pan/Zoom controls affect only the
selected waveform,

PIVot: CENter | LEFt | RIGht |

PIVOT selects the pivot peint for zooming. LEFT
selects the left side of the display, CENTER
selects tha center, and RIGHT selects the right
side. Changing the pivot point does not change
ihe HMAG value nor the posltion of any wave-
forms.

PZM. PIV:CEN
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RCAlconstants <ui>:<NRx>
Calibration/Enhanced Accuracy Commands

RCALCONSTANTS sets or queries the calibra-
tion constants of the right plug-in unit.

Note: You can only set RCALCONSTANTS after
an internal jumper has been installed by a quali-
fied service person.

<ui> <NRx> (Any legal value)

where < ui> isthe constant (range is plug-in unit
specific) and <NRx> Is the value of the
constant.

RCA? 12

RCALCONSTANTS 12:-1.011494B-2

RECall {FPS <ui> |FPNext| <gstring>}
Waveform and Setlings Commands

Set Only. RECALL recalls stored front panel
settings from memory.

Completlon of RECALL Is signaled wilh event
code 473, "Recall complete.”

FPS <ui> 1t0 20

Set Only. FPS <ui> recalls from memoery the
front panel settings specified by <ui>,

REC FPS3

FPNext

Set Only. FPNEXT recalls from memory the next
front panel setting in sequence. (The SETSEQ
command must be set io ON.)

REC FPN
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RECall {FPS<ui>|FPNext| <gstring>} (cont.)

I < qsitring > I

Set Only. <gstring > recalls from memory the
front panel settings labeled by <gstring>.

REC 'SETUP44’

REFLevel <NAx>

Measurement Commands

<NRx> {Any legal value)

REFLEVEL sets the signal reference level for
CROSS?, YTENERGY?, YTPLS_AREA?, and
YTMNS_AREA? measurements.

km.{"ss

REFset <link>:<arg>
Measurement Commands
REFSET sets referance value(s) for comparison

measurements returned when COMPARE Is set
to ON. (Refer to the COMPARE command.)

CURRent: | <[Teas>

CURRENT executes the specifled measurement
{ <meas >}, and stores the resultant value as the
measurement reference,

Note: Completion of REFSET CURRENT:TTRIG
Is slgnaled with event code 463, “Measuremenis
complete.” No other CURRENT argument gen-
erates an operation complete.

www.valuetsonies 20402 command Reterence



Command Set

REFset </ink>:<arg> (cont.)

<meas>: <NRx> (Any legal value)

<meas> sels the reference value for the
speclfied measurement.

REF FFP:2.0

Query Note: The general REFSET? query
relurns all reference values, whether assigned a
reference value or not. A measurement without
an assigned reference value retums 0.0E+ 0.

REFTrace TRAce<ui >

(Firmware v. 1.2 and above) Measurement Commands

REFTRACE specifies the reference (delayed)
waveform used with the GAIN?, PHASE?, and
SKEW? measurements. Tha reference waveform
Is used by all three measurements, and is inde-
pendent of the selected waveform. Measurement
is taken from ihe referance waveform to the se-
lected waveform. The reference waveform can
be the selected waveform. When the reference
waveform is the selected waveform, GAIN?
returns 1.0, PHASE? returns 0.0, and SKEW?
returns 0.0.

TRAce <uf> Qto8

The valld <ui> setting range Is 1tc 8. However,
REFTRACE? returns TRACEO when no wave-
forms are displayed; REFTRACE TRACEO Is ig-
nored when sent back to the DSA.
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REFTrace TRAce <ui> {cont.)
(Firmware v. 1.2 and abovs)

Changing Measurement Parameters on the
Reference Waveform. The GAIN?, PHASE?
and SKEW? measurements compare the refer-
ence waveform 10 the selected waveform. Every
waveform has its own measurement parameters
{e.g., MESIAL, LMZONE) which can be changed
only when that waveform Is the selecied wave-
form. Therefore, if you need to change measure-
ment parameters on the reference waveform:

1. Use the SELECT command to make the
referance waveform the selected waveform.

2. Change the measurement paramelers.

3. Use the SELECT command to reassign the
correct selected waveform.

Here Is an example of the process of taking a
SKEW measurement. Assume you want to mea-
sure SKEW between TRACE2, the reference
wavaform and TRACES4, the selecied waveform.
The required MESIAL values are 40% and 45%,

respectively.

SELECT TRACE2? /" Select TRACE? lo change
its parameters */
MESIAL 40 /™ Specify ils mesial value */
REFTRACE TRACE2 /* Make TRACEZ the
reference waveform */
SELECT TRACEA /* Select TRACE4 lo change
its parameters */
MESIAL 45 /* Specify its mesial value */
SKEW? * Measure SKEW from
TRACE2 to TRACE4 "/

REMove {ALL|TRAce<ui> | <gstring>}
Waveform and Setlings Commands

Set Only. REMOVE discards existing data and
the waveform definitions to remove waveforms
from the display. If a waveform Is also stored In
memory, the stored waveform is nol removed.
{Use the DELETE command o remove stored
waveforms.)

ALL

ALL removes all displayed waveforms. Itis notan
error to specify ALL when no waveforms are
defined.

REM ALL
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REMove {ALL|TRAce<ui> | <qstring>}
{cont.)

| TRAce <ui> | 1to 8

TRAce <uf> removes the specified waveform
from the display only, not from memory.

REM TRAY

< qstring >

The <gstring> argument removes the wave-
form labeled <gstring > from the display only,
not from memory. Wildcard characters are inter-
preted. (Refer 10 page B4 for wildcard definl-
lions.)

REM ‘SAMPLEI16'

REPCurve {STARt|NREPCurve: <NRx>}
(Firmware v. 1.2 and above) Data Transfer Commands

REPCURVE controls fast transfer of irace data
from the DSA to the controller.

] STARt |

Set Only. START starts acquisition. On eachtrig-
ger, the fraces specified by the AUTOACQ com-
mand will be acquired and transferred over the
bus. Acquisitlons will stop when either the count
specified {(by NREPCURVE) is reached or when
1he DSA recelves a DCL.

Note: It must be possible to acquire all defined
traces concurrently in real time. Therefore, no
more than four channels for the DSA 602 or two
channels for the DSA 601 may be used in defined
traces. The channels which may be used togeth-
er are also restricted. See the DSA 601 and
DSA 602 User Reference for information on con-
current acquisition.,

REPC STAR
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REPCurve {STARt|NREPCurve: <NRx>}
(Firmware v. 1.2 and above) {cont.}

NREPCurve: |<NRx> 0 to 32767

NREPCURVE specifies the number of acquisi-
tions to be transferred. If 0 is speclfied, acquisi-
tion will continue indefinitely until the DSA
recelves a DCL.

REPC NREPC:64

Query Note: REPCURVE? NREPCURVE re-
turns the current number of acquisitions {the
number selected for transfer.)

RISetime?
Measuremsnt Commaends

Query Only. RISETIME? retums the transition
time of a rising- pulse edge, from the PROXIMAL
to DISTAL level, followed by an accuracy qualifl-
er. (Refer to page 88 for qualifler definltions.)
RIS2 ,
RISETIME. 7S2E-9.EQ

RMS?

Measurement Commands

Query Only. RMS? returns the true root mean
square voltage, foliowed by an accuracy qualifi-
er. (Refer to page 88 for qualifier definitions.)

RMS?
RMS 3316B-1EQ
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RMZone <NRx>

(Firmware v. 1.2 and ebove}  Measurement Commands

| <NRx> (See below for range)

RMZONE sets the right measurement zcne
limiter. The range depends on current MTIME
value. When MTIME is set to RELATIVE,
RMZONE is a percentage of the waveform re-
cord. When MTIME is set to ABSQLUTE,
RMZONE is an absolute position In horizontal
units of the selected waveform.

RMZONE Range

RMZONE Range for RMZONE Range for
MTIME RELATIVE MTIME ABSOLUTE

D10 100%  XZE to (XZE+XIN*(NR.pt-1)}

The MTIME ABSOLUTE range Is calculated
using XZERO, XINCR, and NR.PT values from
the waveform preamble (WFMPRE) of the
selected trace.

RMZone <NRx>

(Firmware v. 1.1 and below) Measurement Commands

<NRx> 0 to 100 percent

RMZONE sets the right measurement zone
limiter as a percentage of the waveform record.
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RQS {ON|OFF}
Status and Eveni Commands
RQS determines the DSA response to evenis
detected during DSA operation. With RQS ON,
the DSA asserts SRQ after an event; with RQS set
10 OFF, it does not. The power-on default for GPIB

i5 RQS set to ON.

RQS is meaningless for the RS-232-C port; the
RQS command is always set to OFF for
RS-232-C.

ROS ON

RS232 <link>:<arg>
External 1/0 Commands

RAS232 sets parameters for the RS-232-C
interface.

BAUd: | <NRx> | 110,150,300,600,1200,
2400,4800,9600,19200

BAUD sets both the transmit and receive baud
rates.

Note: Setthe baud rate onihe DSA before setting
the baud rale on the controller.

RS232 BAG:9600

DELAy: <NRx> 0 to 60 seconds

DELAY sets the minimum delay from receipt of a
query to lls response, with 20 ms granularity.

R5232 DELA:0.5

ECHo: ON | OFF

ECHO determines whether characters are
echoed on the controller screen.

Note: You cannot send binary data to the DSA
when ECHO is set to ON.

R§232 ECH:ON
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RS232 <link>:<arg> (cont.)
EOL: CR | CRLf | LF | LFCr
EOL selects the end of line output message
terminator:
CR Carriage retum
LF Line feed
CALF Carriage return followed by line feed
LFCR Line feed followed by carriage return

End of Line (EOL) Terminators

All of the above are accepted as an Inpul
message terminator.

FLAgging: | SOFt | HARd | OFF |

FLAGGING conirols I/O flagging. SOFT uses
XON (DC1) and XOFF (DC3) handshaking.
HARD uses the DTR and CTS control lines. Both
SOFT and HARD flagging halt input when the
buffer is three-quarers full, and restart input
when the buffer Is one-quarter full. OFF means
there is no transmisslon control,

Note: SOFT flagging is usually not used with
binary transfers because the binary data may
contain unintended XON or XOFF controls.

 R5232 FLASOF

PARity: | ODD | EVEN | NONe |

PARITY sets the parity used for all RS-232-C data
transfers. The DSA generates parity on oulput
dataand checks the parity on input data. An input
parity error produces event code 653, “RS-232-C
input parity error.”

RS232 PAR:EVEN
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R$S232 <link>:<arg> (cont.)

STOPBIts: <NAX> ] 1,1.5, 2

STOPBITS selects the number of transmisslon
stop bits sent with each character o identify the

end of data.

VERBose: | ON|OFF |

When VERBOSE s set to ON, the DSA retums er-
ror and warning messages to the controller atthe
time they occur, When VERBOSE s set to OFF,
the controller must query the DSA for event mes-

sages.
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SCANStowfm [</ink>:}<arg>

Waveform and Settings Commands

SCANSTOWFM controls scanning of stored
waveforms.

? CURRent | <ui>

Query Only. CURRENT returns the stored wave-
form number of the current waveform, or returns
-1 If the current waveform is not deflned.

FROm: <uf>

FROM speclfies the starting stored waveform,
which must exist. Event cods 229, "No Stored
Waveforms” Is returned if the speclfied waveform
does nol exist.

KEEp

Set Only. KEEP causes the current stored wave-
form to be kept as an displayed waveform.

MODe: SCAn | STOP

MODE starts or stops stored waveform scanning.
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SCANStowfm [</ink>:]<arg> {cont.)

] NEXt

NEXT causes the next stored waveform (if any) to
become the current waveform and updates the
display. When queried, NEXT relurns the number
of the next siored waveform In the scan list.

SCANS NEX

PREvious

PREVIOUS causes the previous stored wave-
form (if any) to become the current waveform and
updates the display. When querled, PREVIOUS
returns the numbser of the previcus stored wave-
form in the scan list.

SCANS- PRE

RATe: <NRx> 0.1 to 10

RATE sets the rate {number of waveforms per
second) at which waveforms are scanned.

SCANS RAT:2

TO: <yi>

TO specifies the ending stored waveform, which
must exist. Event code 2286, “No Siored
Waveforms” is returned if the specified waveform
does not exist.

SCANS TO:350

USing: | ALL | <gstring>

USING specifies the list of waveforms to be
scanned, either ALL stored waveforms or those
whose base label Is specifled by < gstring >.

SCANS USLALL
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SCLockd {ENAble|DISAble}

Miscellaneous/System Commands

SCLOCKD controis whether or not the sample
clock is dithered. Set SCLOCKD to ENABLE to
improve equivalenttime repstitive signal capture
{this Is the default siate). Set SCLOCKD to DIS-
ABLE for maximum single-shot timing accuracy.

SCL DISA

SELect {TRAce<ui> | <gstring>}

Waveform and Setlings Commands

SELECT specifles the waveform used by
AUTOSET, measurement and cursor com-
mands. By default, the most recently created
waveform is the selected waveform until
changed with SELECT.

TRAce < ui> 0to8

The valid SELECT TRACE < ui > setting rangeis
110 8. However, SELECT? returns TRACEQ when
no waveforms are defined. You can send SE-
LECT TRACED to the DSA without an error; it is
ignored.

SEL TRAS

< qstring >

<gstring > designates the waveform labeled
wilh <gstring > as lhe selected waveform.

SEL "SAMPEEL’
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SELFcal [<link>:]<arg>
Calibralion/Enhanced Accuracy Commands

SELFCAL either forces a self-calibration or se-
lects the mode when self-callbratlon will occur.

| FORce |

Set Only. FORCE causes an immediate self-
calibration 1o occur.

SELF FOR

MODs: | AUTO | MANual

MODE selects whether self-calibration s
performed automatically when due (e.g., afterin-
sirument warm-up) or Is performed manually us-
Ing SELFCAL FORCE.

SET?

Data Transfer Commeands

Query Only, SET? returns front panel setiings to
the controller In ASCII or binary format, depsnd-
Ing on the state of the ENCDG SET command.

Note: SET? Is not query-only. You can send set-
tings back to the DSA {with some restrictions) to
restore a previously-defined DSA state. However,
the header SET is used only when sending
binary data.

ASCII SET? Response. SET? retums strings of
DSA commands separated by semicolons. The
foliowlng Is an excerpt of a SET? response:

SE'I""

_‘omwsm a’v’v |
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SET? (cont.)

Blnary SET? Response. SET? returns binary
data in the following format:

<bblock >::= %o <byte cnt > <seitirigs > < checksum >

where <byte cnt> Is a iwo-byte integer (MSB
first) giving the length In bytes of the remainder of
the binary block, including checksum; <set-
tings > are binary-encoded data; and <check-
sum> lIs an 8-bit, twos complement of the
modulo 256 sum of <byte cnt> and <set-
tings > data.

Sending Settings Back to the DSA.

Send settings as a complete set; do not edit or
modify the data. For ASCIi settings, simply send
the entire set of strings. The binary SET? re-
sponse relumns the SET header at the beginning
of the response; you must include the SET
header when sending binary settings to the DSA.
Completion of binary settings recall is signaled
with event code 473, “Front panel recall com-
plete.”

SETSeq {ON|OFF}

Waveform and Settings Commands

SETSEQ controls the sequencing of front panel
settings. When SETSEQ is setto ON, the settings
are sequenced and the RECALL FPNEXT or
PROBE SETSEQ commands recall the next set
of stored front panel settings from memory.

Note: If SETSEQ Is set to ON and all stored set-
tings are delsted, SETSEQ Is set to OFF. If SET-
SEQ Is set to OFF and PROBE SETSEQ Is
Issued, SETSEQ Is set to ON,
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SKEw?

(Firmware v. 1.2 and above)  Measurement Commands

Query Only. SKEW? retumns the propagation
(time} delay between MESIAL crossings of the
selected waveform and the reference waveform
sel with the REFTRACE command, followed by
an accuracy qualifier. (Refer to page 88 for qual-
ifier definition.) Measurement is taken from the
reference waveform to the selected waveform.

SKE? =
‘SKEW 4»228E'-_8!E.Q

SNRatio <NRx>

Measurement Commands

<NRx> 110 99

SNRATIO sets the signal-to-noise ratlo for a
nolse rejectlon band for measurements. The re-
clprocal of the number selected Is the fraction of
the TOPLINE-to-BASELINE distance the noise
rejection band extends above and below the
MESIAL level.

sacioll i

SPEaker {ON|OFF}

Miscellaneous/Systemn Commands

SPEAKER controls the DSA audlo feedback (i.e.,
whether you hear a click when youtouch the front
panel).

SPE DN
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SRQMask </ink>:{ON|OFF}

Status and Event Commands

SAQMASK controls the reporting of selected
classes of evenls, regardless of the state of ihe
RQS command. If an SRAMASK link Is set OFF,
that class of events is not reported. At power-on,
all SRQMASK links are set to ON except
ABSTOUCH, IDPROBE, and USER. The follow-
ing table lists all SRAMASK links, their mean-
ings, and associated event code(s).

SROQMASK Links
Event
Link Meaning Code(s)

ABSlouch: Controls reporting of 451
froni panel touches either
via the ABSTOUCH com-
mand or screen touches

CALDue:  Controls reporting of 465-472
calibration-due events

CMDerr: Conirols reporling of 100-199
command errors

EXEr: Controls reporting of 200-299
execution errors

EXWarn: Controls reporting of 500-599
execution wamings

IDProbe:; Controls reporting of 457
probe ID button presses

INErm: Controls reporting of 300-399
internal errars

INWarn: Controls reporting of 600-699
internal warnings

OPCmpl:  Controls reporting of 450,
operation-complete 460-454,
events 473-475

USEnr Contrels whether the 403

RQS icon is displayed
and whether RQS icon
touches are reported

SRQM ABS:ON
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STATIstics {ON|OFF}

{Firmware v. 1.2 and above) Measurement Commands
STATISTICS contrals whether measuremeni sta-
tistics are computed. When STATISTICS is setto
ON, measurement statistics are computed and
measurement queries return mean values. Also,
STATISTICS must be ON to use the MSTAT? and
MS <meas > 7 queries.

STATI ON

STByte?
Siatus and Event Commands
Query Only, RS-232-C Only. STBYTE? enables
an RS-232-C controller to read the status byle of
the current RS-232-C event by mimlcking a GPIB
serial poll at the RS-232-C port. STBYTE? is not
valid at the GPIB port.

Note: The status byte Is deflned inthe section on
Event Reporting later In this document

STB?
STBYTE 2

Note: In the above example, the 2 indicales an
operation-completa event wiih RQS set to OFF,

STOList?

Waveform and Settings Commands

Query Only. STOLIST? returns a l1st of all stored
waveforms, or EMPTY [f there are no stored
waveforms.

STOL? B -
STOLIST STO2,STO9STOS56,8TO200

STONum?

Waveform and Setlings Commands
Query Only. STONUM? returns the number of
waveforms stored In memory.
STON?
STONUM 4
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STORe [<link>:]<arg>

Waveform and Settings Commands

Set Only. STORE saves front panel settings
(FPS} in nonvelalile RAM. STORE also copies a
displayed waveform to memory; ihe waveform Is
not removed from the display.

STORE Constralnts: You cannot store an XY
waveform. An existing STO <ui> locatlon can
be overwritten only if the record lengths of the
new and stored waveforms are the same; the pre-
vious waveform data Is destroyed. If the pre-
viously stored waveform was a compenent of a
displayed waveform, the displayed waveform
changes to Include the newly stored waveform.

FPS<ui> | <gstring> 110 20%

Set Only. FPS<u/> slores the current front
panel settings tagged with the specified number
or <@gstring > label. If <ui> is an existing FPS
number, or if the label identifies an existing FPS
number, the new data overwrites the previous
data. If the label does not identify an existing FPS
number, the data is stored in the next available
FPS number with that label assigned 1o it.
Wildcard characters are not Interpreted. {Refer to
page 84 for the definition of wildcards.)

+ Optlon 4C, Nonvolatlle RAM, is required to
store more than six front panel setlings.

TRAce<ul>: | STO<wi> | <gstring>

Set Only. TRACE<u/> stores a copy of the
TRACE < uf> waveform In memory at the loca-
tlon speclfied either by STO<wi> or by the
< gstring > label. Wlldcard characters are notin-
terpreted. If the label identlfies an existing STO
location, the new data overwrites the previous lo-
calion. If the label does not identify an exlsting
STO location, the data is stored In the next avall-
able STO locatlon with that label assigned to it.

TheTRAce<ui> rangels 1t08. The STO < ui>
range 1s 1 to 455; or If Optlon 4C, Nonvolatile
RAM, Is Installed, the range is 1 to 918.

STOR TRALSTOL0
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STORe [<link>:]<arg> (cont.)

<qgslring >: lSTO<ui> | 1 to 455 0r 918

Set Only. < gstring > slores a copy of the wave-
form labeled < gstring > in memory tagged with
the number specified by STO <ui>., Wildcard
characters are not interpreted. The STO<uwi>
range is 1 10 455; or if Option 4C, Nonvolatile
RAM, Is installed, the range Is 1 10 918.
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TBMain </ink>:<arg>;

TBWin <link>:<arg>
Time Base/Horizonlal Commands

TBMAIN sets the Main time base parameters and
TBWIN sels the Window time base parameters.
Bolh commands use the same links and
arguments.

LENgth: | <NRx> 512, 1024, 2048, 4096
5120, 8192, 10240
16384, 20464, 32768

LENGTH sets the selected time base to the
specified record length, scaled in points per
waveaform.

TBM LEN:1024; TBW 512

TIMe: ] <NRx> ] 200E-12 to 100 sec +

TIME sets the horizontal scale {time per division).
The followlng table lists which LENGTH values
you can use with each TIME value. (All LENGTH
values can be used when TIME is belween
100 ps and 100 s.)

1 Maximum TBWIN TIME must be less than
TBMAIN TIME

TBM TIM:20E-3; TBW. TIM:S,0E=3

TIME & LENGTH Requirements

"TIME  LENGTH Values

200 ps 512, 1024, 2048
400 ps 2048
500 ps 512, 1024, 4096, 5120

1ns 512, 1024, 2048, 4096, 5120, 8192,
10240

2ns 512, 1024, 2048, 4096, 5120, 8192,
10240, 16384, 20464

4ns 16384, 20464
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TIME & LENGTH Requ:remenrs {Cont. )

TIME LENGTH Values

5ns 512, 1024, 2048, 4086, 5120, 8192,
10240, 32768

10ns 512, 1024, 2048, 4096, 5120, 8192,
10240, 16384, 20464, 32768

20 ns 1024, 2048, 4096, 5120, 8192, 10240,
16384, 20464, 32768

25 ns 512

50ns 512, 1024, 2048, 4096, 5120, 8192,
10240, 16384, 20464, 32768

100 ns 512, 1024, 2048, 4096, 5120, 8182,
10240, 16384, 20464, 32768

200 ns 1024, 2048, 8192, 10240, 16384,
20464, 32768

250 ns 4096, 5120
400 ns 1024, 2048

500 ns 512, 4096, 5120, 8192, 10240, 16384,
20464, 32768

BOOns 2048

1us 512, 1024, 4096, 5120, 8192, 10240,
16384, 20464, 32768

2us 512, 1024, 2048, 4096, 5120, 8192,
10240, 16384, 20464

25 us 32768
4us 2048, 8192, 10240, 16384, 20464,
32768

5ps 512, 1024, 4096, 5120, 32768
Bus 16384, 20464

10us 512 1024, 2048, 4096, 5120, 8182,
10240, 32768

20 us 512, 1024, 2048, 4006, 5120, 8192,
10240, 16384, 20464, 32768

40 us 16384, 20464

50 us 512, 1024, 2048, 4096, 5120, 8192,
10240, 32768

100 us 512, 1024, 2048, 4096, 5120, 8192,
to100s 10240, 16384, 20464, 32768

? XINcr <NR3 >

Guery Only. XINCR retums the sample interval
of the selected time base, In seconds per polnt
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TBMain </ink>:<arg>;
TBWin <iink>:<arg> {cont.)
Calculating Duratfon. Duration Is used when

calculaling the range of other commands, such
as MAINPQS.

Usa the foliowing formula for main duration:
(TBMAIN XINCR) * (TBMAIN LENGTH - 1)

Use the following forrmula for window duration:
(TBWIN XINCR) * (TBWIN LENGTH - 1)

TEK4692
External I/Q Commands

TEK4692 specifles paramelers for the Tektronlx
4692 color graphics copler and Tekironlx 46930
color wax printer operating in 4692 emulation
mode.

COLor: DEFAult | SCReen

Set Only. COLOR:DEFAULT assigns default
copler colors to the DSA color Index as shown
below. COLOR:SCREEN assigns copler colors
to match the current colors on the display.

For firmware version 1.2 or above, the color assign-
ments for the orlginal color systemn differ from
those for the standard color system. For earller
tirmwara verslons, only the orlginal color system
applles.

Default TEK4692 Color Assignments

Color Color

Index 4892 Color Index 4692 Color

0 4095 {OxFFF) | 4 1020 (0x3FC)
1 243 (OxOF3) | 5 0 (0x000)
2 1638 (0x666) |6 207 (0x0CF)
3 872 (0x3CC) |7 3840 (0xFOO)
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TEK4692 {cont.)

Default TEK4692 Color Assignments
—Standard Color Systemn 1

Color Color
Index 4692 Color Index 4692 Color

0 4095 (OxFFF) |4 2362 (0x93C)
1 0 (Ox000) 5 1020 (OX3FC)
2 3045 (0xF69) |6 2457 {0x999)
3 1776 (Ox6F0) |7 3840 {OXFOD)

1 Firmware version 1.2 and above,

Note: Refer to page 32 for the color index.

TEKA4692: COLDERA

COLor<ui>: < NRx> (Range below)

COLOR < ui > assigns copler colors to the DSA
color index. The COLOR<wi> range is 0 to 7.
Copier color range (< NRx>) is 0 to 4095,

TEKA692 COLIIMD

Examples of 4692 index Coding

4692 Color Maps to
4095 (OxFF White
240 {OxOFQ Green
408g g;((ggo ‘l__r,ello;w
1 urple
0 (Ox000 Blargk
255 (OxOFF; Blue
3840 (0xFOO Red

Note: RGB color charts are included in the 4692
Color Graphics Copier Device Driver Develop-
ment Guide (Tektronix part no. 070-4818-00).

DIRectlon: HORiz | VERt |

DIRECTION selects the printing orientation.
HORIZ prints rows left to rightand fromtop to bot-
tom. VERT prints columns bottom to top and
from left to right.

TEK4692 DIR:VER
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TEK4692 (cont.)

FORMat: | DIThered | DRAft | HIRss |
SCReen

Set Only. FORMAT selects the output format.
DITHERED modifies print contrast for TEK4652,
HIRES shows front panel intensified regions;
DRAFT prints monochrome. SCREEN is a one-
to-one mapping of 3-bit pixel Information. (Use
SCREEN for the 4693D printer in 4692 emulation
mode.)

TEK4692 FORM:DI'T

PORt: | CENTRonics | GPIb | RS232 |

FORT specifies the output port for the printer.

TEK4652 POR:CENTR

TEK4696
External I/0O Commands

TEK4696 specifies parameters for the Tekironix
4696 and Tektronix 4695 color Inkjet printers.

COLor: DEFAult

Set Only. COLOR assIgns defaultinkjet colors to
the DSA color index.

For firmware version 1.2 or above, the color assign-
ments for the original color system differ from
those for the standard color system. For eartler
firmware versions, only the original color system

applies.
Default Inkjet Colors Assigned by Color
... Original Color System

Color 4696 Color 4696

Index Color Index Color
o White 4 Blue
1 Green 5 Black
2 Cyan 6 Magenla
3 Cyan 7 Red

www.val utﬁ'i F‘bi‘ﬁ &% ?&’Gﬁfand Reference 133



Command Set

TEKA4696 {(cont.)

Default Inkjet Colors Assigned by Color
Standard Color System 1

Color 4696 Color 4696
Index Color Index Color
0 While 4 Blue
1 Black 5 Cyan
2 Magenta 6 Black
3 Green 7 Red

+ Firmware verslon 1.2 and above,

Nofte: Refer io page 32 for definitions of the color
index.

TEK%% COL.DEFA

COlor<ui>: <NRAx > {Range below)

COLOR assigns Inkjet colors o the DSAcolorin-
dex. The COLOR < uf > range Is 0to7. The Print-
er color range (<NRx=>)I1s 0to 12

The colors assoclated with each 4696 Printer col-
or number are listed below:

Co!ors Assocrated With 4696 Color Numbers '

4696 Actual 4696 Actual

Ne. Color No. Color
0  white 7 purple
1 cyan 8 black
2 yellow 9 black & cyan
3  green 10 black & yellow
4 magenta b black, cyan, yellow
5 blue 12 black & magenta
6 red

mc«ys foras
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TEK4696 {cont.)

DIRection: HORiz | VERL

DIRECTION selects the printing orlentation.
HORIZ prints rows lefttoright and fromtop 1o bot-
lom. VERT prints columns bottom to top and
from left to right.

TEK4696 DIRHOR

FORMat: | DIThered | DRAft | HlRes |
REDuced | SCReen

Set Only. FORMAT selects the output format.
DITHERED improves print contrast for TEK4696.
HIRES shows front pansl Intensified reglons;
DRAFT prints monochrome. REDUCED is a
guarter-size version of DRAFT. SCREEN Is aone-
to-one mapplng of 3-bit plxel information.

TEK@....F msc

PORt: | CENTRonlcs | GPIb | RS232 |

PORT specifies the output port for the printer.

| TEK4696 PORIRSI?

TEK4697

(Fimware v. 1.2 and above) External I/O Commands

TEK4697 specifies parameters for the Tektronlx
4697 color Inkjet printers.

The syntax for TEK4697 Is Identical to that for
TEK4696, described previcusly. Color asslgn-
mams match 1hose for TEK4692

T:A K467 FORMIDIT
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TESt {XTNd]

Diagnostics Commands

Set Only. TEST initiates the Self-tests diagnos-
tics or, with the XTND argument, the Extended
Diagnostics.

Completion of diagnostics is signaled with elther
event code 460 or 474, successful completion of
lests, or event code 394, completion wiih failed
tests.

Note: TEST destroys all stored waveforms and
user-defined expansion strings created with the
DEF command, resets the TEXT X:, Y: coordi-
nates to 0,0, and removes user-antered text from
the display.

TES XTN

TEXt [<link>:]<arg>
Display and Color Commands

Set Only. TEXT writes character(s) to the se-
lected area of the screen.

| CLEar
Set Only. CLEAR removes all user-defined text
from the dispiay.
TEX CLE
STRing: <qstring >

Set Only. STRING specifies the text that is to be
displayed at the X: and Y: coordinates.

TEX STR:Select a waveform'

X <NRx> 0 to 49

Set Only. X specifies the horizontal position (X
coordinate} of a character in discrete character
cells. The range is 0 (left ecdlge of the graticule) to
49 (right edge of ihe graticule).

TEX X:10
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TEXt [</ink>:]<arg> (cont.)

Y: | <NRx> 0 to 31

Set Only. Y speclfies the vertical positlon (Y
coordinate) of a character in discrete character
cells. The range Is 0 (top edge of the graticule) to
31 (bottom edge of the graticule).

TEX Y20

The figure on the followlng page shows some
TEXT X.,Y: cell coordinates.

0.0 45,0
25,15
lo.31 49,31

TEXT X.,Y: Display Coordinates

TIMe <gstring >

Miscellaneous/Systern Commands
TIME sets the time of day on the internal clock.,

' <gsiring > <hh>:<mm>:<85>

where <hh> is the hour, <mm> is minutes,
and <ss5> Is seconds in 24-hour format,

FIM *17:25:30"
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TOPline <NRx>

Measurement Commands

<NRx> [ (Any legal value}

The TOPLINE command sets the vertlcal topling
level for measurements.

For firmware version 1.2 and above, TOPLINE setsthe
topline level when MTRACK (measurement
tracking) Is set1o OFF or BASELINE. TOPLINE s
ignored when MTRACK is set to BOTH or
TOPLINE.

For firmware version 1.1 and below, TOPLINE setsthe
topline level when MTRACK Is set to OFF.

TOPLINE sets the top verlical level for measure-
ments on the selected wavetorm when MTRACK
Is set to OFF.

TOP: 20

TR?
Triggering Commands

Query Only. The TR? query is equivalent to
entering: TRMAIN?; TRWIN?. The response ls:

TRMAIN MODE: <arg> ALEVEL: < NR3 >,
ANLEVEL: < NR3 > ,{DIVS| VOLTS},
COUPLING: <ag> SLOPE:<arg >,
SOURCE: < gstring > STATUS: <arg >,
TIHOLDOFF: <« NR3>;

TRWIN MODE: <arg > ALEVEL: <NR3 >,
COUPLING: <arg > EVHOLDOFE: < NR1 >,
NLEVEL: < NR3>,{DIVS|VOLTS},

SLOPE: <arg > SOURCE: < gstring >,
STATUS: < arg > , TIHOLDOFF: < NR3 >

Note: The TR header is not part of the response.
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TRAce<ui> <link>:<arg>
Waveform and Settings Commands

TRACE < ui> defines a waveform and its char-
acteristics. The range of <u/i> is 110 8.

ACCumulate: (see below) [

For firmware version 1.2 and above;

ACCumulate: | VARPersist | INFPersist |
OFF

ACCUMULATE controls the display persistence
of the specified trace.

In normal display mode, waveform record points
are cleared from the display each time a new
waveform record Is displayed. ACCUMULATE:
OFF retums the trace to normal display mode.

VARPERSIST selecis varlable persistence
madae. In this mode, waveform record polnts re-
maln on the display for the length of time speci-
fled by DISPLAY PERSISTENCE befors belng
cleared from the display.

INFPersist selects Infinite persistence. In this
mode, waveform record points remain on the dls-
play Indeflnitely until some event clears the trace
display.

You cannot set ACCUMULATE to VARPERSIST
or INFPERSIST In the followlng cases:

» For a stored or scalar waveform (e.g., STO9)
w When the record length is greater than 2048

You cannct mix INFPERSIST and VARPERSIST
waveforms on the same graticule. Changing one
waveform from one persist mode o the other au-
tomatically changes all persist mode waveforms
on the same graticule (waveforms In normal dls-
play mode are not affected).

Note: You can take automated measurements of
traces In the normal display mode only.

Infirmware version 1.2and above, all three accu-
rmulate modes are avallable for XY waveforms.
INFPERSIST Is equlvalent to ON In verslon 1.1
and below.

TRAZ ACC:VARP
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TRAce<ui> <fink>:<arg> (cont.)

For firmware version 1.1 and below:

ACCUMULATE sets point accumulata {PA)
mode to ON or OFF. You cannot set ACCUMU-
LATE to ON in the following cases:

= For an XY waveform {e.g., L1 VS L2)

For a slored or scalar waveform (e.g., STO9)
When the record length Is grealer than 2048

Whenhere Is already a PA mode waveform or
an XY waveform on the same gralicule

In additlon, you cannot perform measurements
on a PA mode waveform.

7 ACState ENHanced | NENHanced

Query Only. ACSTATE returns the accuracy
mode in which the specifled waveform was
created.

TRA3? ACS =
TRACES ACSTATEENHANCED
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TRAce<ui> <fink>:<arg> (cont.)

DEScriplion: | <gstring> | =120 characlers

DESCRIPTION defines the source expression(s)
of the selected waveform.

<yexp> [VS <xexp>] [ON <time base>]

where:

<yexp>, <xexp> .= Expressions

VS <xexp>] = Indicates an XY wave-
form; if omitted, the
waveform js YT

[ON <time base>] := Indicales time base—
{MAIN|WINT|WINZ}; if
omitted, defaults 1o MAIN

<sfot> <ui>  Channel designator, e.g. L1

STO<ui> Stored waveform, range 1 to 918
<NRx> Scalar number
< function > Any of the following functions:

ABS[AVG | DEJITTER| DIFF|
ENV|EXP|FFTMAG|
FFTPHASE[INTG|INTP| LN|
LOG| PIADD¥ | PISUBY |
SIGNUM| SMOOTH|SQRT

Terms Available to Form Expressions

T The PIADD and PISUB functlons are not avall-
able from the front panel.

+ (addilion) * (multiplication)
- (subtraction, negation)  / (division)

Operators Available fo Form Expressions
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TRAce<ui> <link>:<arg> {cont.)

Note: You cannot use a waveform description
that consists of only stored or scalar elements as
the argument of an AVG or ENV function. You
also cannot creale a waveform withonly stored or
scalar elements on the WIN1 or WIN2 time base.

TRA2 DES:‘ENV(L2)';
TRAS DES:'STO9+C1’

XY Waveform Considerations. The DSA per-
mils only one acqulred XY waveform or two
unacguired XY waveforms to be displayed via
TRACE < ui> DESCRIPTION. {An acqulred XY
trace description has at least one acquired signal
component; an unacquired XY irace description
has only stored or scalar components.)

Acqulred XY
Descrlption Unacquired XY Description
"1 VS L2~ »8TOB0 V8 STO12

n(1VS STO3"  »STOZ0 VS 200"

Components of XY Descriptions

In additlon, the horizontal and vertlcal compo-
nents (<x exp> and <y exp>) must have the
sama scaling mode; both must be Integer mode
or both fioating-point mode waveforms.

PIADD and PISUB Functlons. Thess functions,
which arenctavallable fromthe front pane), allow
you to add or sublract the signals from any two
channels in a plug-In unlt and treat themn as a
single channel. This operation Is an analog addl-
tlon or subtraction parformed In the plug-in unit.
The syntax of these functions (uslng channels L1
and L2 as an example) Is:

TRACE1 DESCRIPTION: PIADD(L1,L2)’
TRACE2 DESCRIPTION:'PISUB(L1,L2)

Because syslem calibratlon constants do notap-
ply in this mode, there may be a DC offset. To
check ifthere is a DC offset, turn off the two chan-
nels and acquire the baseline value. This valus
will be the DC offset.
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TRAce <ui> <liink>:<arg> {cont.)

GRLocation: UPPer | LOWer

GRLOCATION moves the selected waveform 1o
the upper or lower graticule pair.

TRA2 GRL:LOW

GRType: LiNear

GRTYPE sets the graticule type of the selected
waveform to linear. (Linear Is the only optlon cur-
rently available.)

TRA2 GRTLIN

? WFMCalc | FASt | HiPrec

Query Only. WFMCALC returns whether a wave-
form was created In Integer mode (FAST] or float-
Ing-peint mode (HIPREC). Once a waveform Is
created In one mode, you cannot change the
waveform to the other mode. (Refer to
WFMSCALING command.)

TRACE? WEMCALCHIREC

? XUNIt | AMPS|DIVS|HERtz| OHMs|
SEConds|VOLts | WATts

Query Only, XUNIT returns the horizontal units
{X-axis) of ihe specifled waveform.

TRAS? XUN
TRACES XUNIT:SECONDS
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TRAce<ui> <link>:<arg> (cont.)

? YUNit | AMPS|DEGrees|DIVS|OHMs|
VOLis|WATts

Query Only. YUNIT returns the vertical units {Y-
axis) of the specified waveform.

TRAS? YUN
TRACES YUNITVOLTS

Query Note: TRACE<ui>? returns the links
and argumenis of 1he speclfied waveform in 1the
followlng order:

TRACE <ui > DESCRIPTION: < gstring >,
ACCUMULATE: < arg > ACSTATE: <arg>,
GRLOCATION: < arg > GRTYPE: <arg>,
WFMCALC: <arg> XUNIT <arg >,

YUNIT: <arg >

TRACE? returns the same information as
TRACE < ui > 7 for all defined waveforms in low-
to-high crder.

TRANUmM?
Waveform and Settings Commands
Query Only. TRANUM? returns ithe number of

waveforms displayed on the front panel. Rangse
is0to 8In <NRT> form.

TRANUM 4
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TRLeve! {ABSOlute|SCReen}
(Firmware v. 1.2 and above) Triggering Commands

TRLEVEL sets the trigger DC level mode.

In SCREEN mode, the trigger level remains con-
stant on screen when changes are made to the
verlical sensitivity or offset ofthe input channel(s)
(changes 1o the verlical slze or position of a
trace). This Is the factory default TRLEVEL
mode.

In ABSOLUTE mode, the trigger level remains
constant in input unlts {usually volts}) when
changes are made to vertical size or position. In
thls mode, the trigger level Is constrained to re-
maln on the screen.

TRL ABSO

TRMain </ink>:<arg>
Triggering Commands

TRMAIN sets the parameters of the Main trigger.

ALEvel: | <NARx> 20 to 80 percent

When TAMAIN MODE is set to AUTOLEVEL,
ALEVEL sets the trigger level to a percentage of
the peak-lo-peak value of the trigger source
signal.

When TRMAIN MODE Is not set to AUTOLEVEL,
the ALEVEL value s saved and applled later
when MODE |s changed to AUTOLEVEL.

TRM ALE2S

ANLevel: | <NRx> {DIVS|VOL!s} |(Range [)

Note: Be sure to set the TRMAIN MODE, COU-
PLING, and SOURCE links before setting
ANLEVEL.

When TRMAIN MODE is set to AUTO or NOR-
MAL, ANLEVEL sels therigger level to the speci-
fied value in the specified units (DIVS or VOLTS;
see below for scaling Information).
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TRMain <fink>:<arg> {cont.)

When TRMAIN MODE is setto AUTOLEVEL, you
cannot set ANLEVEL; the set value for ANLEVEL
is ignored. However, querylng ANLEVEL when
MOGOE Is set to AUTOLEVEL retums the current
level value scaled In DIVS.

Trigger Level Scallng. If TRMAIN SOURCE isa
single channel (e.g., L1) and TRMAIN COU-
PLING Is DC, DCHF, or DCNOISE, the DSA
scales the ANLEVEL value In VOLTS. For any
other comblnation of TAMAIN SOURCE and
COUPLING, the DSA scales the ANLEVEL value
in DIVS.

When the DSA scales ANLEVEL In VOLTS, you
can set ANLEVEL In elther VOLTS or DIVS. DIVS
are converted to VOLTS using the formula:

<# of DIVS> * CH<slot> <ul> SEN + OFFS

where CH<slot> <ui> Is the trigger source
channel and SEN and OFFS are the sensltivity
and offset links of the specifled channal.

When the DSA scales ANLEVEL In DIVS, youcan
only set ANLEVEL in DIVS. Attempling to set
ANLEVEL In VOLTS Is an error.

The range for ANLEVEL: < NRx> ,DIVS Is from
-5to0 +5 graticule divislons.

The range for ANLEVEL: < NRx> VOLTS Is cal-
culated with the following formulas using the
sensitivity and offset of the trigger source chan-
nel {CH <slfot> <ui>? SEN,OFFS):

(-5 * SEN + OFFS) 1o (+5 *SEN + OFFS)

Note: This formula also applles tothe voltsrange
for ANBLEVEL.
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TRMain </link>:<arg> (cont)

Trigger Level Usage Examples, The following
are examples of trigger level usage. The first
three columns contain the MODE, COUPLING,
and SOURCE arguments. The fourth colurmn
glves an ANLEVEL value in either DIVS or
VOLTS, and the last column shows the effect.

Trigger Level Usage Examples

Cou: Ssouw: ”L‘e\.}el Setting Result

(n]e] L1 ANL:3,DIVS Ignored
DC L1 ANL:3VOLTS ignored
AUTO DC L1+L2 ANL:3,DIVS valus OK
NOR DC L1 ANL:3,DIVS converled
AUTO DC L1 ANL:3VOLTS  value OK
NOR AC L1 ANL:3,DIVS value OK
AUTC  AC L1 ANL:3,VOLTS -&ITor-
NOR AC L1 ANL:3.VOLTS -arror-

Under Result, “Ignored” means the set value Is
not used; “value OK” means both the value and
units are acceptable; “converted” means that the
DIVS unlts were converted to VOLTS; and “error”
means that VOLTS was an unacceptable unit.

TEM ANL:IS0E-3,VOL

ANBlevel:| <NARx> {DIVS|VOLis} | (Range 1)

When TRMAIN MODE Is AUTO or NOAMAL and
extended triggering mode Is actlve (i.e., TRMAIN
SOURCE: <exp> Includes WHILE, AND, OR,
TO, or XOR}, ANBLEVEL sets the lavel of the B
trigger source to the specified value. DIVS range
Is -5 to +5 graticule divislons. VOLTS range is
calculated with the same formula as ANLEVEL.

TRM ANB:1508E-3,VOL
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TRMain <link>:<arg> (cont.)

COUpling:| AC | ACLf | ACHf | ACNaise
| DC | DCHF | DCNoise

COUPLING selects the Main trigger coupling.

Note: Be sure to set TRMAIN MODE, COU-
PLING, and SOURCE before setting ANLEVEL.

TRM COU:DCH

MODe: | AUTO | AUTOLevel | NORmal

MODE selects Main triggering mode. When
MODE is set to AUTOLEVEL, the trigger level is
set with ALEVEL. When MODE is setio AUTO or
NORMAL, ihe irigger level is set with ANLEVEL,

Note; Be sure to set TRMAIN MODE, COU-
PLING, and SOURCE befors setting ANLEVEL.

TRM MOD:AUTOL

SLOpe: PLUs | MINUs

SLOPE sets the Main trigger slope.

TRM SLO:MINU
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TRMain <fink>:<arg> (cont.)

SOUrce: <qstring > <exp>

SOURCE sels the trigger source to the specified
axpression <exp >, The following Is the main
trigger source <exp> syntax:

[ £1{LIC}<ui> [ {[ +]{LIC}<ui> }..] |
{<binop> {[ £]{LIC}<ui>} <binop>}.. |
{TO[ £ ] {L|C} <ui> <timeri> )

[ £]R<ui>[{[ £ ]R<ui>}.]|
{<binop> {[ £ |R<ui> }<binop> }... |
{TO[ £ ]R<ui> <timerl> |
{<timerl>| <fimer2>} | LINE

where <bin op> is one of the binary operators,
AND, OR, TO, WHILE, or XOR, used In extended
triggering mode, and <timer! > and <timer2>
arevalues set withthe TIMER1and TIMERZ links.
(Refer also to the ANBLEVEL link.)

In brief,

= You can use a channel only once In a trigger
expression. {

® Youcan combine Land C channels (add/sub-
tract) with each other but not with R channels.

= You ¢an combine R with other R channels, but
not with L or C channels.

= You can invert any channel except the single
input channel of an 11A71 Amplifier,

= You cannot reference a channel that Is not in-
stalled.

w Triggers cannot be chopped belween Main
and Window time basas.

+ Firmware version 1.2 and above supports use ofthe
same source (channel or combination of chan-
nels) on both sides of a Boolean irigger expres-
sion.

Chopped Triggers. Each piug-in unit has a
single trigger output line. Trigger expressions de-
fine the use of this trigger line by specifying the
number and polarity of each channel used from
the plug-in unit. Once the trigger line Is assigned,
no other trigger access Is available from that
plug-inunit. Thus, two waveforms cannot use the
trigger line from one plug-in unit in different
ways.
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TRMain <link>:<arg> {cont.)

In particular, when Window trigger mode
(WTMQDE) is set to time holdoff or event holdoff
(TIHOLDOFF or EVHOLDOFF), and both the
Main and Window trigger source expressions ref-
erence the same plug-in unlt, both expressions
must reference the same channel{s) and noother
channels from that plug-in compartment; other-
wise, the triggers are chopped, which is not
acceptable.

The following table conlains examples of ac-
ceptable and unacceptable (chopped) trigger
sources. (Assume WTMODE Is set to TIHOLD-
OFF and each plug-In compartment has a two-
channel amplifier installed.)

Chopped Trigger Source Examples

TRMAIN Acceptable Chopped
SOURCE: TRWIN SOU: TRWIN SOU:
"L sy n 2w

nLn “L14+Cin UREIRL
"Ly “R2v "2+ C2v
wLn nC1+C20 “R1+C1
"C1+C2" “C1+02" "Ci»
"C1+C2" "Cl+C2+L2"  "C1+C1v
"C1+C2" "1+ 12" "2+4C2"
"C1+C2" K vt C1

Note: When WTMODE Is set 1o MAIN, the
Window trigger source has no effect on the Maln
trigger source and no checks are made for
chopped triggers.

7 STAlus | TRG | NOTrg

Query Only. STATUS returns the trigger status of
the Main time base. TRG means the Maln time
base |s triggered. NOTRG means the Maln time
base Is not triggered.

TRMZSTA
TRMAIN STATUSTRG
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TRMain <link>:<arg> (cont.)

TIHoldoff: <NRx> 490E-9 to 10 sec

TIHOLDOFF sets the Main trigger time holdoff in
seconds.

TRM  TIH:24E-3

TIMER1: ] <NRx> ] 2E-9 to 1.048E-3 sec

TIMERT sels the first Main frigger timer In
saconds.

TIMER2: | <NRx> | 4E-9 to 2.096E-3 sec

TIMER2 sets the second Maln trigger timer In
seconds. The TIMER2 range Is:

(TIMER1 + 2E-9) to (TIMER1 + 1.048E-3)

Query Note: The TRMAIN? query returns all
links and thelr arguments, in the following order:

TRMAIN MODE: <arg> ALEVEL:<NR3 >,
COUPLING: <arg> SLOPE: <arg>,
SOURCE: < gstring > ANLEVEL: < NR3 >,

DIVS|VOLTS}, ANBLEVEL: < NR3 >,
DIVS|VOLTS} STATUS: <arg >,
HOLDOFF: < NR3 > TIMER1; < NRx >,
TIMER2: < NRx >
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TRWin </ink>:<arg>
Triggering Commands
TRWIN sels Window frigger parameters.

ALEvel: <NRx > 20 to 80 percent

When TRWIN MODE Is set to AUTOLEVEL,
ALEVEL sets 1he trigger level to a percentage of
the peak-io-peak value of the trigger source
signal.

When TRWIN MODE is set to NORMAL, the
ALEVEL value issaved and applled when MODE
is changed to AUTOLEVEL.

TRW ALE:25

COUpling: | AC | ACLf | ACHf | ACNoise
| DC | PCHf | DCNoise

COUPLING selects Window trigger coupling.

TRW COU:DCH

EVHoldoff: < NRx> 1 to 1E9 events

EVHOLDOFF sets the Window lrigger eveni
holdoff to the specified number of events.

TRW EVH:500

MODe: | AUTOLevel | NORmal

MODE selects the Window triggering mode.
When MODE Is set to AUTOLEVEL, the trigger
level is set with ALEVEL. When MODE is sel to
NORMAL, the trigger level is set with NLEVEL.

TRW MOD:AUTOX
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TRWIin <link>:<arg> (cont.)

NLEvel: | <NRx>,{DIVS[VOLss} | (Range {)

Note: Be sure to set TAWIN MODE, COUPLING,
and SOURCE before setting NLEVEL.

When TRWIN MODE is setto NORMAL, NLEVEL
sets the trigger level 1o the specified value inthe
specified unils (DIVS or VOLTS; see below for
scaling information),

When TRWIN MODE Is set to AUTOLEVEL, the
NLEVEL set value is ignored; however, querying
NLEVEL returns the current level scaled in DIVS.

Trlgger Level Scaling. If the TAWIN SOURCE Is
a single channel and TRWIN COUPLING is DC,
DCHF, or DCNOISE, the DSA scales the NLEVEL
value in VOLTS. For any other combination of
TAWIN SOURCE, and COUPLING, the DSA
scales the NLEVEL value In DIVS.

When the DSA scales NLEVEL in VOLTS, you
can sel NLEVEL In either VOLTS or DIVS. DIVS
arg converted to VOLTS using this formula:

<# of DIVS> * CH<sfot> <ui> SEN + OFFS

where CH<slot> <ui> is the trigger source
channel, and SEN and OFFS ars the sensitivity
and offset links of the specified channel.

When the DSA scales NLEVEL in DIVS, you can
only set NLEVEL in DIVS. Attempting to set
NLEVEL in VOLTS will result In an error.

The NLEVEL: <NAx>, DIVS range Is -5 to +5
graticule divisions.

The NLEVEL: <NAx>, VOLTS range is calcu-
lated with the following formulas using the sensi-

tivity and offset of the trigger source channel
(CH<slot> <ui>7? SEN,OFFS):

{-5*SEN + OFFS) 1o (+5 * SEN + QFFS)

Usage. Window trigger NLEVEL usage Is ihe
same as for Maintrigger ANLEVEL. Refer to page
147 for examples, substiiuting NLE:3,
{DIVS]VOLTS} in the Level Setting column.

TRW NLE:-2.625E-3,VOL
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TRWin <link>:<arg> {cont.)

SLOpe: PLUs | MINUs

SLOPE sets the Window trigger slops.

TRW SLO:MINU

SOUrce: < qstring > <exp>

SOURCE sets the Window trigger source to the
speclfied trigger expresslon, <exp>. The fol-
lowing is the Window trigger source <exp>
syntax:

[ £1{L|C}<ui> [ {{ £]{LIC}<ui> }..] |

[£1R<ui>[{[ £]R=<wui>}.]|

{<timerl > | <timer2>} | LINE
TRWIN SOURCE is a subset of TRMAIN
SOURCE. Notethat < bin op > expresslons and
TO <timerT > expresssions are nol allowed. Re-
fer to TRMAIN SOURCE for source restrictions
and examples.

TRW SOULI-CY

?7STAws | TRG | NOTrg

Query Only. STATUS retumns the trigger status of
the Window time base. TRG means the Window
1ime basae is triggered. NOTRG means the Win-
dow time base Is not triggered.

TRW? STA. ~=

TRWIN STATUSNOTRG

TIHoldoff: | <NAX> | 20E-9 to (TRM TIH)

TIHOLDOFF sets the Window trigger time hol-
doff In seconds, Maximum TRWIN TITHOLDOFF
< TRAMAIN TIHOLDOFFE

TRW TIBAB3
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TRWIn <iink>:<arg> (cont.)

TIMER1: | <NRx> |2E—9 10 1.048E-3 sec

TIMER1 sets the first Window trigger timer in
seconds.

TRW TIMERLSE-6

TIMER2: | <NRX> ] 4E-9 to 2.096E-3 sec

TIMER2 sets the second Window trigger timer in
seconds. The TIMERZ range Is:

(TIMER1 + 2E-9) to (TIMER1 + 1.048E-3)

TRW TIMER2:SE—6

Query Note: The TRWIN? query returns all links
and thelr argumants, In thea following order:

TRWIN MODE: <arg> ALEVEL: < NR3 >,
COUPLING: <arg> EVHOLDOFF: <« NRI >,
SLOPE: <arg > ,SOURCE: < qsmng>
NLEVEL<NR3> DIVS|VOLTS},

STATUS: < arg >  TIHOLDOFF: < NR3>,
TIMER1: < NR3 > TIMER2: <NR3 >

TSMain?

www.valuef

Triggering Commands

Query Only. TSMAIN? returns the elapsed time
betwean the actual trigger point and the
waveform sample Identified as 0 seconds, for
real-tlme sfngla-shot acqulsitions only.
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WFMpre <link>:<arg> {cont.)

ACState: ENHanced | NENhanced

ACSTATE Indicates whether the waveform was
created with Enhanced Accuracy or normal con-
figuration calibration accuracy.

WEM ACS:ENH

? BIT/nr 16

Query Only. BIT/NR returns the number of bits
per binary waveform polnt {always 16).

WEM? BIT
. WEMERE BITAVR:16
? BN.fmt Rl

Query Only. BN.FMT returns the Tek Codes and
Formats binary nurnber format, which s always
Al {right-Justifled, twos-complement integers).

WEFMPRE BN.EMTRI

? BYT/nr \ 2

Guery Only. BYT/NR retumns the binary data fleld
width (which Is always two bytes per binary
waveform point).

WEMT YT

WFMERE BYT/NRZ
7BYTor |  LSB|MSB

Query Only. BYT.OR returns the transmission
order of binary waveform data retumed by
CURVE?. The transmission order Is sat by the
BYT.OR command.

WEM? BYT
WEMPRE BYTOR:LSB
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WFMpre <link>:<arg> (cont.)

? CRVchk CHKsm0O | NONe | NULI

Query Only. CRVCHK returns the type of check-
sum appended to the waveform data after it is re-
turned by a CURVE? query. The types are
defined below.

Checksum Types

S

R A

Type Meaning

CHKSMO Standard Tek Codes and Formats
checksum. Returmned when ENCDG
WAVFRM is set to BINARY and OUT-
PUT is set to STO<ui>.

NONE No checksum appended. Returned
wggrl-nl ENCDG WAVFRM is set to
ASCII,

NULL Zero checksum value appended. Re-
tumed when ENCDG WAVFRM is set
o BINARY and OUTPUT is set to
TRACE<ui>,

m?._CRY - ——
WEMFPRE: CRVCHK.CHKSM(I

DATE: < qstring > <dd-mon-yy >

DATE |s the date stamp for the waveform, whers
dd Is the day of the month, mon ls the first three
letters of the month, and yy Is the last two digits of
the year. The date stamp is recorded when a
waveform Is stored, or you can set It with this link.
It WFMPRE? DATE Is queried when OUTPUT Is
TRACE <wi> (l.e., a displayed wavefarm}, the

date of the most recent acquisition is returned.

WEM DATE: 14-FEB-89'

? ENCdg | ASCIl | BINary

Query Only. ENCDG returns the state of the data
encoding set with the ENCDG command. This
link Is equivalent to an ENCDG? WAVFRM query.

WFM? ENC
WEMPRE ENCDG:ASCIL
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WFMScaling {FORce|OPTional}
Waveform and Settings Commands

WFMSCALING deiermines whether a new wave-
form is created in floating-point mode (FORCE)
or integer mode when possible (OPTIONAL).
When WFMSCALING Is set 1o FORCE, all wave-
forms except single channel acquisitions {e.g.,
L1, R2), are created In floating-point mode. Inte-
ger mode implies that no floating-point opera-
tions are used to display or position waveforms.
Certain waveform types require floating-polnt
mode or Integer modse, regardiess of the
WFMSCALING setting. (For example, stored
waveforms are stored In floating-point mode.)

Note: Waveforms created In Integer mode have
faster display update rates.

You can display the following waveform descrip-
tion types In Integer mode:

AN e, S e

Waveform Types Displayable in Integer Mode

=

Description Example

A channel { <slot> <ui>) 93]

Average of a channel AVG{C1)
Envelope of a channel ENV(C1)
Inversicn of a channel -C1

Addition of channels Ci+L2
Subtraction of channels C1-L2
Combinations of the above AVG(C1+L2)

The followlng are some of the waveform types
that you cannot display in integer mode:

Wavef Not Displayable in integer Mode
Waveform Type Example
Stored wavelorm STOM
Scalar value 223
Stored waveform plus scalar value STO11+2.23
Any waveform using division L1 /42
Any waveform using muliplication R1* R2
Anr waveform using a floating- DIFF{C1)
peint function

WEMS OPT
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WIDth?

Measurement Commands
Query Only. WIDTH? returns the time a signal
takes to go from one MESIAL voltage level cross-
ing to the next MESIAL crossing of the opposite
slope, followed by an accuracy qualifler. {Referto
page 88 for qualifier definitions.)

wip?
WIDTH SO09E-ZEQ.

WIN1Pos <NRx>;

WIN2Pos <NRx>
Time Base/Hatizontal Commands

WIN1POS and WIN2POS set the position of lhe
Window 1 or Window 2 acquisiticn records, re-
spectively, relative to the Window trigger.

<NRx> (See below for range)

WIN1POS or WIN2POS range when WTMODE is
MAIN or EVHOLDOFF:

MAINPOS - win duration 10
MAINPOS + main duration

WIN1POS or WIN2POS range when WTMODE is
TIHOLDOFF:

- ( TARWIN TIH - MAINPOS + win duration ) 10
( main duration + MAINPOS - TRWIN TIH }

Refer to page 131 for the duration calculation.
Refer to the WTMODE command.
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WTMode {MAIn|EVHoldoff| TIHoldoff}
Triggering Commands
WTMODE sels window triggering mode.

When WTMQDE is set to MAIN, the Window trig-
ger coincldes with the Main trigger; the Window
trigger Is not held off.

When WTMODE is set to EVHOLDOFF, the Win-
dow trigger Is held off for the number of events
specifled by TRWIN EVHOLDOFF.

When WTMODE is set to TIHOLDOFF, the Win-
dowtrigger is held off for the time specifled by the
trigger holdoff (TRWIN TIHOLDOFF).

Note: When WTMODE Is set to MAIN, the DSA
does not check whether the Main and Window
trlggers are chopped. When WTMODE s
changed to EVHOLDOFF or TIHOLDOFF, the
DSA checks if the triggers are chopped. Refer to
page 149 for more Information on trigger chop-
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YTEnergy?

Measurement Commands

Query Only. YTENERGY? returns the energy (in
squared volts) under the curve of a YT waveform,
followed by an accuracy qualifier. (Refer to page
88 for qualifier definltlons.)

YIE? .
YIENERGY ‘$.442E-7EQ

YTMns_area?
Measurement Commands

Query Only. YTMNS_AREA? returns the differ-
ence between the area under a YT curve above a
speclfied reference level, and the area under the
curve below that level, followed by an accuracy
qualifier. (Refer to page 88 for qualifier defini-
tions.) The reference level Is set with the
REFLEVEL command.

YTM? ;

YTPIs_area?

Measurement Commands
Query Only. YTPLS_AREA? returns the total, ab-
solute value of all areas between a YT waveform
and a reference level set with REFLEVEL, fol-
lowed by an accuracy qualifier. (Refer to page 88
for qualifier definitions.)

YTPLS AREA 10S2E-9EQ
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Event Reporting

Status Byte Codes

Ten status conditions are reported in the status byle—
five normal events and five error or warning events.

The following table gives the status byle codes in
binary and in declmal with bolth RQS setto ON andsel
10 RQS OFF. The bits in the slalus byte are aclive high.
Bits 1 through 4 are system status bils. Bit 5 isthe busy
status bit and is asserted only duringdiagnostics. Bil6
is the error bit. Bit 7 (*R" inthatable) indicates whether
RQS is selio ON (high) or OFF (low), Bit 7 is low until
specifically enabled with the RQS command. Bil 8 is
always low.

Binary and Decimal Status Byte Codes

BINARY  DECIMAL

Status Bits RQS RQS
Condition 8765 4321 ON OFF
Normal:
No Status o Report 0000 0000 0 0
Power On 0ROQ 0001 65 1
Operation Complete  ORO0 0010 66 2
User Request ORCC 0011 67 3
Calibration Due ORO0 0110 70 6
Abnormal:
Command Error OR10 0001 97 a3
Execuiion Error OR10 CO10 98 34
Internal Error OR10 0011 89 35
Execution Warning OR10 0101 101 37
Internal Warning 0R10 0110 102 3B

Event Code Reporting

GPIB and RS-232-C conirollers read event codes with
the EVENT? query command. The query response
depends on whether LONGFORM is set to ON or OFF.
When LONGFORM is set to OFF, the event query re-
turns:

EVENT <NRI>
where <NR7> is the event code.
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When LONGFORM s set to ON, the event query re-
turns:

EVENT <NRI>,<gsiring>
where <NR7> is the event code and < gstring > is

the description from the event table,
Formatting Codes

In sorme cases, the text In the tables contains format-
ting codes. The formatting codes expand as follows:

Formatting Symbols

o

§ymbol Expand With:

%a Plug-In channel number or unsigned inleger

%A Argument name

%b Plug-in compariment indicator; L, C, or R

%B Plug-in compartment indicator: LEFT, CEN-
TER, or RIGHT

%C Callbratlon request string: “Callbration due®

%d Time base string: “Main™ or “Window"

%D Record length Integer

Yol Callbration request string: "Calibration due”

%M Main DSA callbration fault string. If ho errot
occurred, %M Is replaced by “Pass”; other-
wise %M is replaced by a short descriptive
string of what caused the malnirame failure:
(e.g.. “Window Time Interpolator®).

%0 Option description string (8.g., "Option 4C -
Nonvolatile RAM"}

%P Plug-in compartment fault llst. If there are no
plug-in failures, %P Is replaced with
"NONE.” Otherwise, %P will be replaced
with a comma-delimited list of plug-in com-
partments, “LEFT,” “CENTER,” or “RIGHT,”
according to which compartment(s) reported
fallures.

%T Time, as “X minutes and Y seconds.” If X is
0, then “X minutes” Is omitted. It Y Is 0, then
“Y seconds” is omitted

%W Callbration request string: “Callbration due”
%? Event code value

www.valueirancs.com Command Reference



Event Reporting

For example, the following set command causes an
execution warning, event code 550:

CHL1 -QFFSET: 5000

Event code 550 has this entry In the 1able of Execulion
Warnings on page 182;

Code Event Descriplion

850 %A out of range-[imit sel

Iif LONGFORM Is set to OFF, the event is reporied:

EVENT? <EO{>
EVENT 530

If LONGFORM is set 1o ON, the response is:
EVENT? <EOI>

EVENT 550,°QFFSET.QUT OF RANGE —
LIMIT SET”
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Command Errors

The following table lists the error codes and descrip-
tlons for command errors (SRQMASK CMDERR:ON).
The status byte for all command errors is 97 with RQS
sel to ON and 33 with RQS set to OFF.

Command Errors

Code

Event Description

108
108

154
155
156
157
160
161

162

163
164
167

168
169

Checksum error in binary block transfer

llegal byte count value on a binary block
transfer

Invalid number input
Irvalid string Inpul
Symbol not found
Syntax error

Expression too complex

Excessive number of polnts in hinary CURVE
data [nput

Excessive number of points in ASCll CURVE
data input

No input terminalor seen
Elnary block input not allowed with ECHO ON

Insufficient data 1o satisty binary block byte
count

Unsupported constant
Unsupported funclion
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Execution Errors

The following iable lists the error codes and descrip-
tions for execulion errors (SRQMASK EXERR:ON).
The stalus byte for all execution errors is 98 wilh RQS
set 1o ON and 34 with RQS set to OFF,

Execution Errors

Code Event Description

203 1/0 buffers full

205 %A out of range — value ignored

214 That function is incompatible with %0
215 Can't undo autoset

216 Can't spool hardcopy

217 Can't keep scan waveform

218 Can't start scanning

219 Record length of delta description test wim
cannol be greater than record length of test

wirn

220 Connect probe to calibrator and restart
operation

221 Ilegal delta description

222 %0 needed to support that function
223 llegal base label
224 Funclion not available in selected plugin range

225 Canncl change label while current acquisilion
mode is running

226 Trigger limer not available

227 Not available with Extended Triggering

228 Label not found

229 No slored wavetorms

230 Can't set front panel calibrator amplitude

23 Autaset— not functional wilh this waveform type

232 That XY wavelorm has incompatible
componenls

233 Delayed trace must not be the selected trace
234 Unsupported printer function

235 Duplicate label —Iabel not changed

236 lllegal color number

237 No labels defined

238 Label not defined

239 lmproper version number

240 Can't accumulate nonacquired waveform
241 Too many acquisitions

242 ENHANCED ACCURACY available after %T
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Code

Execution Errors  (Cont.)}

Event Description

243
244

245
246
247
248
249
250
251
252
256
257
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

279

281
282
283
284

285

286
287

That function is disabled by a hardware strap

%8 plugin channel(s) used differently in main
and window sources

Autoset —only functional with 11K plugins
Can't sequence setlings

No setiings defined

Misuse of AVG/ENV funciion

llegal use of trace positioning function

No iraces detined

lllegal frace number

llegal stored setlings number

Out of memory

lllegal stored waveform number

llegal channel number

No further XY waveforms may be defined
legal DATE/TIME

DEF expansion overflow

Nlegal DEF string

Ilegal DEF recursion

No such trace

No such stored waveform

No such DEF

That function Is not supporled by this plugin
No such FPS

No appropriate 11K plugins loadad

% B slot not loaded with appropriate 11K plugin
%8B slol not loaded with 7K plugin amplifier
Misuse of 7K plugin

Plugin channel used more than onee In trigger
source

Line trigger not avallable for window trigger
source

Can't delele active stored waveform
Can't store trace
Can't clear nonacquired waveform

Requsested coupling for channel %a not avall-
able on %B plugin

Requested Input Impedance for channel %a not
avallable on %B plugin

Too many measurements specified
Hardeopy absent or off line
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Code Event Description

Event Reporting

Execution Errors

268
289
290

23N

292
294
285

206

297
298
299

Inappropriate trigger level units

Split cursors not permitied on XY trace
Current reference measurement failed

TEXT not permitted when acquired XY {race is
active

% B slot not loaded with 11K plugin

Dual graticules not permitted with XY irace

Record length too long for Point Accurmulate
waveform

Poinl Accumulate and XY waveforms are
mutually exclusive

Panzoom may not be enabled
Panzoom rnay not be disabled
CONDACQ function not avallable

Internal Errors

The following table lIsts the error codes and descrip-
tlons for imernal errors (SRAMASK INERR:ON). The
status byte for all internal errors Is 99 with RQS set to
ON and 35 with RQS set to OFF,

Internal Errors

Code

Event Description

308

327
328
3z2g
330

33
332

394
395
396
ag7

398
399

1}Bﬁad level 2 probe checksum on channel %b
a

DIG probe compensation failed

DIG plugin ENHANCED ACCURACY failed
Deskew failed: %C

ENHANCED ACCURACY failed. Mainframe: %M
Plugin: %P

Probe callbration falled: %C

Partial ENHANCED ACCURACY failed.
Plugin: %P

Test completed and falled
General DIG fallure detected (code = %a
%B plugin communication fallure

Internal DAC overflow on channel %a of %B
plugln

Invalld DIG table 1D detected

Invalld DIG field ID detected
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System Events

This table lists the event codes, SRQMASK links,
stalus byte values (with RQS setto ON and RQS setto
OFF), and descriptions for normal system events; oth-
er than operation complete and calibration due
events. Operation Complete events and Calibration
Due events are described in separaie tables.

System Events

Status
Code SRQM Bytes Event Description
400 -none- O O Syslem funclion normal
401 -none- 65 1 Poweron

403 USE 67 3 Frontpanel RGS icon
selected

451 ABS 67 3 Abslouch

457 IDP 67 3 Probe %a ID button
pressed on %B plugin

Operation Complete Events

This 1able lists the codes and descriptions for Opera-
tion Complete events (SRAMASK OPCMPL:ON). The
status byte is 66 wilh RQS sel to ON and 2 with RQS
set 1o OFF,

Operation Complete Events

Event Description

450  Conditional acquire complete

460  Test completed and passed

461 ENHANCED ACCURACY compleled and
passed

462 Hardcopy complete

463 Measurements complete

464 Autoset complete

473 Frant panel recall complete

474 INIT complete

475 Probe calibration completed and passed

476 Temperature change — %!

477  Warmup complete with new configuration — %W

478  Warmup complete — ENHANCED ACCURACY In
effect, Compensate probe to use the max Real
Time sample rale

479 Partial ENHANCED ACCURACY completed and
passed
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Calibration Due Events

This table lists the codes and descriptions for Calibra-
tion Due evenis (SRQMASK CALDUE:ON). The status
byte is 70 with RQS set to ON and 6 with RQS set to
OFF.

Calibration Due Events

Code Event Description

465  Warmup complele — %C

466 New configuration — parlial ENHANCED
ACCURACY cceurring

467 Waérrnup complele with new configuration —
[s]
%

468 Warmup complete with new configuration —
automalic ENHANCED ACCURACY oceutring

469  Temperature change — automalic ENHANCED
ACCURACY occurring

470  Temperature change — %C
471 Warmup complete — ENHANCED ACCURACY

in etfect
472 Warmup complete ~ automatic ENHANCED
ACCURACY occurring
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Execution Warnings

This table lists the codes and descriptions for execu-
tion warnings (SRQMASK EXWARN:ON). The status
byte is 101 with RQS setto ON and 37 with RQS setto

OFF.

Execution Warnings

Event Descrlption

552
553

554
555
556

557
558
559
560
561

562
563

565

566

567

568
569

§70

571

572
573
574

%A out of range — limit sel

Insufficient data 1o satisfy binary block byte
count

Checksum error in binary block transfer

Window trigger source set equal to main
trigger source

Autoset — no signal detected
Binary curve odd data byle discarded

No active acquisitions — digilizer remains
stopped

Hardcopy aborted

Nothing to abort

XY PT.FMT not permitied, PLFMT not changed
Autoset — vertical search failed

Base label Index grealer than 999, waveform
not stored

Autoset — trigger search failad
Autoset — horizontal search failed
Autoset — ac signal 1oo large
Autoset — dc signal too large

Interleave Enabled — Press ENHANCED
ACCURACY then compensate probe 1o use the
max Real Time sample rate

Trigger timer2 value modified due to change to
timer1

Trigger mode changed to Normal

Argument out of range. Limit set. Valid smooth-
ing range Is: 3 - 999

Argument out of range. Limit set. Valld dejitter
range Is: 0-9

Inlerleave Enabled — Compensate probe o
use the maximum Real Time sample rate

%d record length changed 1o %D
FFT record length must be & power of 2
Delta description no longer valid
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Internal Warnings

This table lists the codes and descriptions for internal
warnings (SRQMASK INWARN:ON). The status byte
is 102 with RQS set1o ON and 38 wilh RQS set1o OFF.

Internal Errors

Code

Event Description

651
652
653
654
655
656
657

659
660

665

Input channel %a overload on %B plugin
Input channel %a overdrive on %8 plugin
RS-232-C input parity emor

RS-232-C input framing error

RS-232-C input buffer overrun

Intemnal 1able search failed

Probable nonvolalile RAM battery failure.
Nonvolatile RAM completely reset

Cannot report unknown error code (%7)

Digilizer stopped — lime base settings exceed
available acquisition memory
Teksecure Erase Memory Stalus; Erased; In-

sirument ID, on-time, and number of power-
ups retained
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Index

This index contains all headers, links, and toples
arranged alphabetically. Capital letters are listed
ahead of lowercase letters. Links are followed by their
command header in parentheses (). Query-only links

show the query form of the header.

A

Abbrevialed query
response, 702
Abbreviated waveform
preamble, 7
ABBwfmpre, 7
ABStouch, 7—-9
ACCumulate (TRAce),
139—140
Accuracy status, 23
Acquisition
commands, 77,
79, 80—87, 98
AUTOACq, 14
AUTOSet, 15—16
AVG, 17—18
CONDacg, 35—37
DELTa, 57 —53
DIGitizer, 55
ENV, 67 —-68
FFT, 70
NAVg, 98
NENV, 98
to start acquisition,
55

ACState (TRAce?),
140

ACStale (WFMpre),
162

ADJtrace, 9—12
ALEvel (TRMain), 745
ALEvel (TRWin), 152
ALL {DELete), 49
ALTinkjet, 13
AMPLitude
(CALlbrator), 22
AMPoffset (CH), 28
ANBlevel {TRMainj,
147

ANLevel (TRMain),
145, 148, 153

AUTOACcq, 14

Automatic signal
ranging, 15— 16
AUTOSet, 15— 716

AVG, 17~18
AVG (FFT), 70
B

Bandwidth, 25
BASELAbel (LABel),
82

BASeline, 18

BAUd (RS232), 1716

BIT/nr (WFMpre?), 162

BITMap, 16 —21

BN.tmt (WFMpre?),
162

BW (CH), 25

BWHI (CH), 25

BWLo (CH), 25

BYT.or, 21—22

BYT.or (WFMpre?),
162

BYT/nr (WFMpra?},
162

C

Calibration
commands, 24

CALProbe, 23
CALStalus?, 23
CCAlconstants, 24
LCAlconstants, 85
MCAlconstants, 87
RCAlconstants, 7109
SELFcal, 122

Calibration constanis
center plug-in, 24
DSA, 87
left plug-in, 85
right plug-in, 709
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Calibration due events
table, 1686

CAlLlbrator, 22
CALProbe, 23
CALStalus?, 23
CAlTempdelta?, 24
CCAlconstants, 24
CENter (UID), 157
CH, 2431
Channel commands,
CH, 24—31
Characler echo
(RS232), 116

CHIme (DELTa), 51

Chopped 1rigger
definition, 749

CLEar, 31, 32
Clearing the display,
31,32

COLor, 32—33
COLor (HPGI), 76

COLor (TEK4692),
131—132

COlLor (TEK4696), 133
COLor (TEK4697), 133
COLor DEFAUIt, 34
Color index, 32
CCLORMAP 34

Command
conventlons, 1—4

Command error event
table, 187 — 134

Command syntax,
1—4

COMpare, 35

CONDacqg, 35—37

Conditlonal waveform
acquisition,
35-37

CONFIg?, 38

Configuration
Information, 38

CONSl’ecpis (DELTa),
5

COPy, 36—39

COPy {DELTa}, 57

COUpling (CH), 27

COU;)IIng {TRMain),
48

COCUpling (TRWIN),
i52

CROss?, 40
CRVchk (WFMpre?),
163

CURRent (REFset),
110

CURRent
(SCANStowfm?),
119

CURSor, 40—42
Cursor commands
CURSor, 40—42
cursor positioning
range, 63
DOT1ADbs;
DOT2Abs,
59—63
DOT1Rel; DOT2Rel,
64

H1Bar; H2Bar, 75
V1Bar; VZ2Bar,
160—161

CURVe, 42—45
D

DAINt, 46
Data lransfer
binary transmisslon
order, 762
checksurmns, 763
dala encoding, 67
data encoding?, 763

data transmission
order, 21 —22

horizental sample
Interval, 166

horlzontal units?,
166

number of polnts to
transfer, 164

vertical offset, 167

vertlcal scale factor,

vertical scaling
factor?, 166

vertlcal unlts, 7167

waveform
Identification,
165
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Index

This index contains all headers, links, and toplcs
arranged alphabetically. Capilal letters are listed
ahead of lowercase letlers. Links are followed by their
command header in parentheses (). Query-only links
show the query form of the header.

A

Abbreviated query
response, 702

Abbreviated waveform
preamble, 7
ABBwimpre, 7
ABStouch, 7—8
ACCumulate (TRAce),
139— 140
Accuracy status, 23
Acquisition
commands, 77,
79, 80—871, 98
AUTOAcq, 14
AUTOSet, 715—16
AVG, 17—-18
CONDacg, 35—37
DELTa, 57 —53
DIGitizer, 55
ENV, 67 —68
FFT, 70
NAVg, 98
NENV, 98
to start acquisition,
55

ACState (TRAce?),
140

ACState (WFMpre),
162

ADJlrace, 9—12
AlLEvel (TRMain), 745
ALEvel (TRWin}, 752
ALL (DELele), 49
ALTinkjet, 13
AMPLitude
(CALlbrator), 22
AMPoffset (CH), 28

ANBlevel (TAMain),
147

ANLevel {TRMain),
145, 148, 153

AUTOAcq, 14

Autornatic signal
ranging, 15— 16
AUTOSet, 15—16

AVG, 17— 18
AVG (FFT), 70
B

Bandwidlh, 25
BASELAbel (LABel},
82

BASeline, 18

BAUd (RS232), 7116

BIT/nr (WFMpre?), 162

BITMap, 18 —27

BN.fmt (WFMpre?),
162

BW (CH), 25

BWHi (CH), 25

BWLo {CH}, 25

BYT.or, 21—22

BYT.or (WFMpre?),
162

BYT/nr (WFMpre?),
162

C

Calibration
commands, 24

CALProbe, 23
CALStatus?, 23
CCAlconstants, 24
LCAlconstants, 85
MCAlconstants, 87
RCAlccnstants, 708
SELFcal, 122

Calibralion constants
center plug-in, 24
DSA, 87
left plug-in, 85
right plug-in, 109
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Calibration due events
table, 186

CAllkrator, 22
CALProbe, 23
CALStalus?, 23
CAlLTempdelta?, 24
CCAlconstants, 24
CENter (UID}), 757
CH, 24— 31
Channel commands,
CH, 24—-31
Character echo
(RS232), 7116
CHIime (DELTa}, 51

Chopped trigger
definition, 749

CLEar, 37, 32
Clearing the display,
31,32

COLor, 32—33
COLor (HPGI), 76

COLor (TEK4692),
131—132

COLor (TEK4696), 133
COLor (TEK4697), 133
COLor DEFAuLt, 34
Color Index, 32
COLORMAP 34

Command
conventlons, 7—4

Command error event
table, 187—184

Com;nand syntax,

-4

COMpare, 35

CONDacq, 35—37

Condlticnal waveform
acquisition,
35-37

CONFIg?, 38

Conflguration
information, 38

CONSSprts (DELTa),

COPy, 38~39

COPy (DELTa), 51

COUpling {CH), 27

COUfIIng (TRMaln),
48

COUpling (TRWin},
152

CROss?, 40
CRVchk (WFMpre?),
163

CURRent (REFset),
110

CURRent
{SCANStowfm?),
119
CURSor, 40—42
Cursor commands
CURSor, 40—42
cursor positioning
rangse, 63
DOT1Abs;
DOT2Abs,
50—63
DOT; Rel; DOTZ2Rel,
4

H1Bar; HZBar, 75
V1Bar; V2Bar,
160—161
CURVe, 42 —45

D

DAlnt, 46
Data transfer

blnary transmission
order, 162
checksums, 763
data encoding, 67
data encoding?, 163
data transmission
order, 21 —-22
horlzontal sample
Interval, 166
horlzontal unlts?,
166
number of points to
transfer, 764
vertical offset, 7167
vertical scale factor,

vartical scaling
factor?, 766

vertical unis, 7167

waveform
Identlflcation,
165
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waveform preamble,
161—167

Data Transfer
Commands,
REPCurve,
113—114

Data Transfer
commands
ABBwfmpre, 7
BYTor, 21-22
CURVe, 42—45
ENCdg, 67
INPut, 80
OUTpud, 100
SET?, 122—123
WAVIrm?, 167
WFMpre, 167—167
DATACompress
(BITMap), 19—20
DATAFormat
(BITMap), 20
DATE, 46
DATES(DSYSTOFmt),

DATE (WFMpre), 163
DEBug, 47
DEF, 4749
Defining custom
commands,
47 —49
DELAy {(RS232), 116
DELAy?, 49
DELets, 49 —50
DELets (LABal), 82

Deleting customn
commands, 758

DELTa, 57 —53
DESggptlon (DELTa),

DEScription (TRAce),
141

DIAg?, 54
Diagnosiics
commands
DIAQ?, 54
TESt, 136
DIGltlzer, 55
Dlnegtglon (ALTInkjet),

DIHa2c-}Ion (BITMap),
DIRectlon (TEK4692),
132

A 601 DSA 602

Index

DIRection (TEK4696),
135

DIRection (TEK4697),
135

DISPlay, 55—56
DISPlay {LABel), 83

Display and Color
commands, 34

COLORMAP 34
Display commands
COLor, 32—33
DISPlay, 55—56
DISTal, 57
DLYtrace, 57 —58
DOT1Abs; DOT2ADbs,

DOT1Rel, 64
DOT2Rel, 64
DSYmenu?, 65
DSYSTOFmMt, 65
DSYStotd, 68

Duration calculatlon,
131

DUTY?, 66
E

ECHo (RS232), 116

ENCdg, 67

ENCdg (WFMpre?),
163

End-of-line message
terminator
(RS232), 117

ENV, 67—88

EOL (RS232), 117

Error events. See
Event reporting

Event masking, 725

Event reporting,
178—188

callbration duse
eveants table,
186

command error
event table, 187

executlon error
event table,
182—184

axecution warnings
avent table, 787

formatting codes,
178—180
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internai errors event
table, 184

internal warnings
event 1able, 788

operation complete

events table,
185
system eventis 1able,
185
EVENT?, 68—69
Events, formatting
symbols, 779
EVHoldoff (TRWin},
162

Examples, 5—6
Execution error event
{ables, 7182184
Execution warnings
evenl table, 787
External [/O
commands
AlTinkjet, 73
BITMap, 16—21
COPy, 38—-39
DEBug, 47
HPGI, 76 —77
PIN24, 105
PINB, 104
RS232, 116 —119
TEK4692, 137—133
TEK4696, 133—135
TEK4697, 135

F

FALIime?, 69

FEOI, 69

FFT, 70

FILI (CONDacq}, 35

FILTer, 71

FLAgging (RS232),
117

Floating-point mode,
143,168

FOR?naat (ALTinkjet),

FORMat (BITMap), 27
FORMat (COPy), 38
FORMat (FFT), 70
FORMat (HPGI), 77
FORMat (PIN24), 105
FORMat (PIN8), 104

FORMat (TEK4692),
133

FORMat {TEK4696),
135

FORMat (TEK4697),
135

FPAnel, 771—72

FPS (LABel), 83

FPSLIst?, 72

FPSNum?, 72

FPUpdate, 73

FREQ?, 74

FREquency
{CALlbraior), 22

FF!O;r; éSCANStowfm),

Front panel
commands
audio feedback, 124
cursor readouls, 40
dispiaying ASCH
commands, 47
FPUpdate, 73
hardcopy, 38—39
measurement
sysiem control,
96
menu query, §5
touch coordinates, 8
Front panel settings
commands
data encoding, 67
defining labels for,
83

deleting labels of, 82
deleting stored
settings, 49— 50
FPSList?, 72
FPSNum?, 72
nonvolatile RAM
available, 99
RECall, 109—1710
sequencing of, 7123
sloring of, 127 —-128
transferring to
controller,
122—123
Front panel touch
coordinates, 8
FULI (CALPrcbe), 23
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G

GAIn?, 74

GPIb (DEBug), 47

GRAticule (DISPlay),
55

Graticules
coordinates, 59
single or dual, 55

GRLocation {TRAce},
143

GRType (TRAce), 143
H

H1Bar; H2Bar, 75
HMAg (ADJtrace), 9
HORiz (AUTOSet}, 15
Herizontal commands
duration, 731

main waveform
record position,
87

pan/zoom mode
{ADJlrace), 71

record length, 729
sampling Interval,
130

time base, 129137
frace magnification,
]

trace position
{ADJtrace}, 10
waveform units
guery, 743
window record
position, 769
XY trace position
(ADJtrace), 70

XY trace size
(ADJtrace), 10

HPGI, 76—-77
HPOsition {ADJtrace),
10

HSBatt?, 77 —78
HUE (COLor), 33

HUNdredths
(DSYSTOFmMI), 65

HVPosition (ADJtrace},
10

HVSize (ADJtrace), 70

Index

|
I/Q flagging {RS232),
117

ID?, 78
IDProbe?, 78

IMPedance
(CALIbrator?), 22

IMPedance (CH), 26

INCacq, 79

INIt, 79

Initialization, 79

INPut, 80

Integer mode, 143,
168

INTensity (DISPlay), 55

INTerleave, 80 —81

Internal calendar, 46

Internal clock, 737

Internal errors event
table, 784

Inlernal warnings
event table, 788

L
LABADS, 87 —82
LABel, §2—84

LABel (WFMpre), 764
Labels
absolule position of,
871-82
defining of, 82—84
deleting, §2
display of, 83
for outgoing data
source, 100
for stored front
panel settings,
127

front panel settings,
110

in the waveform
preamble, 764

relative position of,
84—85

selecied waveform,

storing a waveform,
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waveforms, 713 Measurement
wildecard characiers, parameters
84 BASeline, 78
LABRel, 84—85 DAInt, 46
LCAlconstanls, 85 DISTal, 57
LEFt (UID), 157 DLYtrace, 57 —58
LENgth LMZcne, 85
(TBMain, TBWin), MESial, 97
129 MSLOpe, 94
LIGhtness {COLor}, 33 MTRack, 97—98
LLMZone, 85 PROXImal, 107

Logical names
defining, 47 —4¢
deleting, 158

LONgform, 86

M

MAIn {UID), 157
MAINPos, 87
MAX?, 87
MCAlconstants, 87
MEAN?, 88
< meas> {REFset),
1171
<meas>"7?, 90
MEAS?, 88—90
Measurement
commands
COMpare, 35
DELAy?, 49
DUTy?, 66—67
FALItime?, 69
FREqQ?, 74
GAIn?, 74
MLEvel, 93
MTime, 57
TTAverage, 156
Measurement

execution
commands

<meas>7, 90
MEAS?, 88—90
MS <meas>"7?, 95
MSCount, 94
MSLlst, 94
MSNum?, 95
MSTat?, 96

MSYs, 96
STATIstics, 126

REFLevel, 170
REFset, 170—177
REFTrace, T171—112
AMZone, 115
SNRatlo, 724
TOPIlIne, 138
Measurements
accuggcy qualifiers,

comparison mode,
35

comparison
reference,
170—1711

CROss?, 40
data measurement
Interval, 46

DELAy?, 49
dela\ée_}d waveform,

DUTy?, 66 —67
FALItime?, 69
FREQ?, 74
GAIn?, 74—75
MAX7?, 87
MEAN?, 88

measurement
execution list,
94

measurement level
mode, 93

measurement zone,
85,97, 115

MID?, 92

MIN?, 92

multiple
measurement
executlon,
88—90

OVErshoot?, 1071
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PDElay?, 103
PERiod?, 103
PHAse?, 103
PP?, 106
preparing signals
for, 15—16
RiSetime?, 7114
RMS?, 114
signal reference
level, 170

signal-to-noise ratlo,
124

single measurement
execution, 50

SKEw?, 124

tracking
{histograms),
97

TTRig?, 156
UNDershoot?, 7158
wiDinh?, 169
YTEnergy, 171
YTMns_area?, 7717
YTPIs_area?, 171
MEMWrap
(AUTOACcq), 14
MESial, 97
Message terminators,
RS232 EOL
command, 777
MID?, 82
MIN?, 92
Miscellaneous
commands, 22,
77—78,99
ABStouch, 7—9
DATE, 46
DEF, 47 —49
DSYmenu?, 65
DSYSTOFmt, 65
DSYStotd, 66
FEOQI, 69
FPUpdate, 73
INIt, 79
LONgform, 86
PATh, 102
POWeron?, 105
PROBs, 106
SPEaker, 124
TiMe, 137
UNDEEF, 758
UPTIme?, 758

Index

USER!d, 759
Miscellanecus/System
commands
FPARel, 771—72
SCLockd, 127
MLEvel, 93
MNS%upling (CH),

MNSOffset (CH), 29,
30

MNSProbe (CH?), 29
MODe (DISPlay), 65

MODe (SCANStowfm),
118

MODe (SELFcal), 7122

MODe (TRMain), 748

MODe (TRWIn), 152

MS <meas>"7, 95

MSCount, 54

MSLlst, 94

MSLOpe, 94

MSNum?, 95

MSTat?, 96

MSYs, 96

MTIme, 97

MTRack, 97 —98

MULTitrace (PZMode),
108

NAVg, 98

NENV, 98

NEXtreptrig (LABel?),
83

NR.pt (WFMpre), 164
NREPCurve
{REPCurve}, 114
NREptrig, 98
NVRam?, 99

o

OFFSet (CH), 27
differantial amps, 25

Operation complste
events table, 185

OPTIONS?, 99
OUTput, 100
OVErshoot?, 101
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P

PANzoom (ADJtrace),
11

PARity (RS232), 117
PATh, 102

PCTg (DOT1Abs,
DOT2Abs), 59

PCTg (DOT1Rel,
DOTZ2Rel), 64

PCTg (LABADLs), 81
PCTg (LABRel), 84
PDElay?, 103
PERiod?, 103

PERSistence
(DISFlay), 56

PHAse?, 7103
PIN24, 105
PINSG, 104
PlVersion?, 105
PIVot (PZMode), 708
PLSCoupling (CH), 29
PLSProbe (CH?}, 30
Plug-in commands
CCAlconstants, 24
center serial number
query, 157
CH, 24-31
firmware 1D query,
105

ID button press
funclions, 706
LCAlconstants, 85
left serial number
query, 757
RCAlconstants, 708
righl serial number
query, 157
Point accumulate
mode, 740
Point accumulate
waveforms,
plotting
constraints, 77
PORt (ALTinkjet), 13
PORt {BITMap), 27
PORt (HPGI), 77
PCRI (PIN24), 105
PORt (PINB), 704
PORt (TEK4692), 133
PORt (TEK4696), 735
PORt (TEK4697), 135

POWeron?, 105
PP?, 106
Predefined RS-232-C
logical narnes, 49
PRInter (COPy), 39
Printer commands
Epson 24-pin
printers, 105
Epson 8-pin
printers, 104
HPGL plotiers,
7677
LaserJer and
Thirkjet, 13
printer selection,
38—39
screen captures,
18—-21
Tek 4692 and Tek
4693D,
131—17133
Tek 4696 and Tek
4695, 133—135
Tek 4697, 135
PROBe, 106
PROBe (CH?), 28
PROTect {CH}, 30
PROXimal, 107
PT.fmt (WFMpre), 165
PZMode, 108

Q
Query response, 56
R

RATe (SCANStowfm),
120

RCAlconstants, 109
REAdout (CURSor), 40
RECall, 709—110
Record Position
commands
MAINPos, 87
WIN1Pos; WIN2Pos,
169
Recursive commands,
48, 69
HEFEl;ence (CURSor},

REFLevel, 7170
REFSet, 1710—1171
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REFTrace, 117—112
REMAIning
{CONDacq?), 36
REMove, 7172—-713
REPCurve, 173~ 114
REPeat (DELTa), 52
Repetitive single
trigger. See
CONDacg

RIGht (UID), 157
RISetime?, 714
RMS?, 114

RQS command, 776
RS232 (DEBug), 47

RS232 command,
116—-119

S

Sample clock
dithering, 727

Sampling interval, 130
SATuration (COLor),
33

SAVe (DELTa}, 52

SCANStowfm,
119120

SClLockd, 127
Screen captures,

SElect, 127
SELFcal, 122
SENsitivity {CH}, 26

Serial number query,
157 —158

SET {ENCdg), 67

Set and query
commands, 4—6

SET?, 122—1723

SETSeq, 723

SHOr (CALProbe), 23

Signal ranging,
automatic, 15— 76

SKEw?, 124

SLOpe (TRMain}, 148

SLOpe (TRWin), 154

SNRalio, 724

SOUrce (TRMain), 749

SOUrce (TRAWIn), 154

SPEaker, 724

SRQ (DELTa), 53

Index

SRQMask, 125
STARL (REPCurve),
113

STATIstics, 726
STATUs (COPy), 39
STAlus (TRMain?), 150
STAtus (TRWiIn?), 754
Status and Event
commands
CONFig?, 38
EVENT?, 66—69
1D?, 78
IDProbe?, 78
PlVersion?, 705
RQS, 116
SRAQMask, 725
STByte?, 126
uiD?, 157—158
Status byte codes, 778
STByte?, 726
STO {LABel), 83
STOList?, 126
STONum?, 126
STOPBiIls (RS232),
118

STORe, 127—128
Stored waveform
commands,
deleting stored
waveforms,
49—50
Stored waveforms
as outgoing data
source, 100

dale stamp, 163
defining labsls for,
83

deleting labels of, 82
incoming data
locaticn, 80
list of, 126
storing of, 127 —128
time stamp, 765
WFMpre side
effects, 161
STRing (TEX1), 736
Syntax, 1—4
< mgas > definitlon,

BNF symbols used,
1
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command
conventions, 3

data element
definitions,
1-2

syniax key, 4—6

SYSt;zm {COLORMap),
4

System events table,
785

System firmware
query, 78

System initialization,
79

T

TBMain; TBWIin,
129—131
TEK4692, 131 —133
TEK4696, 133—135
TEK4697, 135
TES|, 136
TEXt, 136—137
Text and Label
commands
LABAbs, 81 —82
LABel, §2—84
LABRel, 84—85
TEXt, 136—137
Text display
coordinales, 737
TIHeoldoff (TAMain),
1571

TIHoldoff (TRWin), 154

TIMe, 137
TIMe (TBMaIn, TBWIn),
729

TIMe (WFMpre), 165
Time base
sample interval, 130
time per division,
129

Time Base
commands,
TBMain; TBWIn,
128—131

TIMER1 (TRMaln), 157
TIMER1 (TRWIn), 155
TIMER2 (TRMaln}, 757
TIMER2 (TRWIn), 155
TO (%JOANStowfm),

TOPline, 138
TOTalpts (DELTa), 53
TR?, 138

TRAce, 139— 7144
Trace. See Waveform
TRAce (AUTOAcq), 14
THA%(; {COLORMap},

TRAce (LABel), 83

TRAce (STORe)}, 127,
128

Traces, storing a trace,
128

TRANUmM?, 144
TRIgger (CONDacq),
36

Trlggering

chopped frigger
source
examples, 150

main coupling, 748

maln source syntax,
749

main time holdoff,
151

main trigger slope,
748

main trigger status?,
150

maln triggering
lavels,
145—147

main triggering
mode, 748

trigger level usage,
147

window coupling,
152

window event
holdoff, 162
window source
syntax, 154
window siatus?, 154
window time holdoff,

window trigger
slope, 154
window triggering
level, 152, 163
window triggering
mode,
152—1853, 170
Triggering commands
TR?, 138
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TRLevel, 145
TRMain, 745— 157
TRWin, 152—1585
TSMain?, 155
WTMode, 170
TRLevel, 145
TRMain, 745—-157
TRSep (ADJtrace), 11
TRWIn, 152—155
TSMain?, 155
TTAverage, 156
TTRig?, 7156
TYPe (CONDacq), 37
TYPe (CURSor), 47

U
uID, 757~ 158
UNDEF, 158

UNDershoot?, 158

UNIts (CH?), 27

UPTime?, 158

USERId, 159

USIng (SCANStowim},
120

v

V1Bar; V2Bar, 160
VCOffset (CH), 30
VERBose (RS232), 118
VERt (AUTOSet), 16
Vertlcal amplifler
commands
all amplifiers,
26-31
bandwldth, 25
differentlal
amplifiers,
28—45
nondifferentlal
amplifiers,
27—45
Ventical commands
CH, 24-317
galn, 26
graphical position
(ADJtrace), 71
graphilcal size
{ADJtracs), 17
trace separatlon
{(ADJtrace), 71

Index

waveform units
query, 744
VPOsition {ADJtrace),
11

VSlze {ADJtrace), 77
w

Waveform and
Settings
commands

ADJtrace, 5—172
CLEar, 31, 32
DELele, 49—50
FPSList?, 72
FPSNum?, 72
NVRam?, 99
PZMode, 108— 109
RECall, 709—710
REMove, 712—113
SCANSiowfm,
119—120
SELect, 121
SETSeq, 123
STOLIst?, 126
STONum?, 126
STORe, 127—128
TRAce, 139— 144
TRANUM?, 144
WFMScaling, 768

Waveform definitlon, 4

Waveform preamble,
1671 —167

Waveforms

accuracy slale
query, 740

adjusting posllion
of, 9—12

as outgolng data
source, 100

automatls signal
ranglng, 15— 16

averaging, 17—18,
g8

conditional
acquisition,
35-37

data encoding, 67

data scallng, 44

default waveform
preambls, 45

deflntlar;g labels for,
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defining parameters,
7139—-1744

deleting labels of, 82

description syntax,
141

enveloping, 67 — 86,
98

graticule location,
143

mode when created,
143

multiple waveform
pan/zoom,
108—109

number of displayed
fraces?, 744

point accumulate
mode, 740

remove waveform
definition,
112—713

selected waveform,
121

starting acquisitlon,
55
WAVfrm (ENCdg), 57
WAVfrm?, 161
WFId (WFMpre?), 165
WFMCalc (TRAce?),
143

WFMpre, 161167
WFMScaling, 168
WIDth?, 769

Wildcard characters,
84

WIN1Pos; WINZ2Pos,
169

WINDow (FFT}, 70

wriling 1o the display,
1 7

WTMode, 770
X

X (TEXt), 136

XY screen louch
coordinates, 8

XCOord (DOT1ADS,
DOT2Abs), 60

XCOQord (DOT1Rel,
DOT2Rel), 64

XCOord (LABAbs), 87
XCOord (LABRel), 84

XCQord
(V1Barv2Bar),
160

XDlv (DOT1Abs,
DOT2Abs), 67

XDlv {DOT1Rel,
DOT2Rel), 64

XDlv (V1Bar,v2Bar),
160

XINer
(TBMain?, TBWin?
), 130
XiNcr (WFMpre), 166
XMUIt (WFMpre), 166
XQuUa! (DOT1ADbs?,
DOT2Abs?), 62
XUNit (CURSor?), 41
XUNit (TRAce?), 143
XUNit {(WFMpre?), 166
XY traces, vertical
offset, vertical
component, 767
XY waveforms
horizontal position,

horizontal size
(ADJtrace}, 70

lrace description
rastrictions, 142

vertical offset,
horizontal
component,
166

vertical scale factor,
horizontal
component,
166

vertical scale factor,
vertical
component,
167

vertical units,
horizontal
component,
166

vertical units,
vertical
component,
167

XZEro (WFMpre), 766
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Y

Y (TEXY), 137

YCOord (DOT1Abs?,
DOT2AbS?), 62

YCOord (H1Bar,
H2Bar), 75

YDIv (DOT1Abs?,
DOT2Abs?), 62

YDIv (H1Bar, H2Bar),
75
YDlv (LABADs}, 82

Index

YDIv (LABRel), 85
YMUIt (WFMpre), 167

YQual (DOT1Abs?,
DOT2Abs?), 63

YTEnergy?, 171
YTMns_area?, 171
YTPIs_area?, 171
YUNIt (CURSor7?), 42
YUNit (TRAce?), 144
YUNIt (WFMpre?), 767
YZEro (WFMpre), 167
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