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In This Book

This book is your guide to programming the HP 54710 and HP 54720
Digitizing Oscilloscopes using the HP-IB command set.

Part One, “Introduction to Programming the HP 54710/HP 54720
Oscilloscopes,” gives you the conceptual information needed to start
programming the oscilloscope. This part includes information about basic
program communications, interface, syntax, data types, and status reporting.
It also has a set of sample programs that show you some typical applications.
Part Two, “HP 54710/HP 54720 HP-IB Command Reference,” describes all
the commands used to program the oscilloscope. Each chapter lists the
commands that belong to an individual subsystem, and explains the function
of each command.
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Common Commands

Common coramands are defined by the IEEE 488.2 standard. They
control generic device functions which could be common among many
different types of instruments. Common commands can be received
and processed by the instrument whether they are sent over the
HP-IB as separate program messages or within other program
messages.

The following common commands and queries are implemented in
this oscilloscope:

¢ *CLS (Clear Status),

¢ *ESE (Event Status Enable),

* *ESR? (Event Status Register),

¢ *IDN? (Identification Number),

* *LRN? (Learn),

¢ *OPC (Operation Complete),

s *OPT? (Option),

¢ *RCL (Recall),

e *RST (Reset),

s *SAV (Save),

® *SRE (Service Request Enable),

e *STB? (Status Byte),

* *TRG (Trigger),

e *TST? (Test), and

* *WAI (Wait-to-Continue).

Figure 8-1 is the syntax diagram for the common commands.
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Figure 8.1

Common Commands

*CLS #

space }————vl mask_ar gument } -

«ESE? -

=ESR? o

= TDN?

=LRN? o

=OPC L

*0OPC?

900008

oPT? >

recol I_buffer_numbarl————w-b

«RST o

" m save_buffer_number }-—-—-—-ﬁ
@ ’ m mask..argument I‘-‘—_“"’

=8RE? »

5

«57B?

«TRG »

=T8T?

WAL ~
54704558

GOOOO;

Common Commands Syntax Biagram

HP 54710 and HP 54720 83
Programmer's Reference




Table 8-1

Common Commands

Receiving Common Commands

Common commands can be received and processed by the
oscilloscope whether they are sent over the HP-IB as separate
program messages or within other program messages. If a subsystem
is currently selected and a8 common command is received by the
oscilloscope, the oscilloscope remains in the selected subsystem. For
example, if the program message

"ACQUIRE:TYPE AVERAGE;*CLS;COUNT 1024*

is received by the oscilloscope, the oscilloscope sets the acquire type,
clears the status information, and then sets the acquire count without
leaving the selected subsystem.

Status Registers

The following two status registers used by common commands have
an enable (mask) register. By setting bits in the enable register, the
status information can be selected for use. Refer to the chapter,
“Status Reporting,” for a complete discussion of status.

Status Registers

Stetus Register Enabls Register

Event Status Register Event Status Enable Ragister

Status Byta Register Service Request Enable Register
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Common Commands
*CiS  (Clear Status)

Command

Example

See Also

*CLS  (Clear Status)

*CLS

The *CLS command clears the status data structures including the device
defined error queue. it also clears the Request-for-OPC flag.

The following example clears the status data structures of the oscilloscope.

10 OUTPUT 707;%+CLS™
20 EWD

Refer to the “Status Reporting” chapter for a complete discussion of status.
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Commaon Commands
*ESE  (Event Status Enable)

Command

<mask>

Example

. Guery

Returned Format

<mask>

Example

*ESE (Event Status Enable)

*ESE <mask>

The *ESE command sets the Standard Event Status Enable Register bits.

An integer, 0 to 255, representing a mask value for the bits to be enabled in
the Standard Event Status Register as shown in table 8-2.

The following example enables the User Request (URQ) bit of the Standard
Event Status Enable Register. When this bit is enabled and a front-panel key
is pressed, the Event Summary bit (ESB) in the Status Byte Register is also
set.

16 OUTPUT 707:"*ESE 64"

20 END

*ESE?

The *ESE query returns the current contents of the Standard Event Status
Enable Register.

<mask><NL>

An integer, +0 to +255 (plus sign also returned), representing a mask value
for the bits enabied in the Standard Event Status Register as shown in table
8-2.

The following example places the current contents of the Standard Event
Status Enable Register in the numeric variable, Event. The value of the
variable is printed on the controller’s screen. '

10 OUTPUT 707;“*ESE?"

20 ENTER 707;Event

3¢ PRINT Event

40 END

86 HP 54710 and HP 54720
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Common Commands
“ESE  (Event Status Enable)

The Standard Event Status Enable Register contains a mask value for the
bits to be enabled in the Standard Event Status Register. A 1 in the Standard
Event Status Enable Register enables the corresponding bit in the Standard
Event Status Register. A 0 in the enable register disables the corresponding

bit.
Tahle 8-2 Standard Event Status Enable Register Bits
Bit Wheight Enables
7 128 PON - Power On
] 64 URQ - User Request
............ 5 n CME - Command Error
4 16 EXE - Exacution Error
3 8 DOE - Device Dependent Error
2 4 QYE - Quary Error
1 2 RAC - Request Controf
] i 0PC - Operation Complete
See Also Refer to the chapter, “Status Reporting,” for a complete discussion
of status.
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Common Commands
SESR?  (Event Status Register)

Query

Returned Format

<gtatus>

Example

*ESR?  (Event Status Register)

*ESR?

The *ESR query returns the contents of the Standard Event Status Register.
Reading this register clears the Standard Event Status Register.

<ptatua><NL>

An integer, 0 to 255, representing the total bit weights of all bits that are
high at the time you read the register.

The following example places the current contents of the Standard Event
Status Register in the numeric variable, Event, then prints the value of the
variable to the controlier’s screen,

10 oQUTPUT 707;"*ESR?"
20 ENTER 707;Event

30 PRINT Bvent

40 END

Table 8-3 lists each bit in the Event Status Register and the corresponding
bit weights.
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Yable 8-3

Common Commands
*ESR?  (Event Status Register)

Standard Event Status Register Bits

Bit BitWaight  BitName Condition
7 128 PON 1= OFF to ON transition has ccourred.
L] 64 URQ 0 = no front-panel key has been pressed,
1= a hant-panal key has baen prassed.
5 k] CME 0= nt command errors.
1= g command error has been detactad,
4 8 EXE 0 = no execution srror.
1= &0 execution error has been detaciad.
3 3 DDE 0= no device-dependent errors.
1= & device-dependent error has been detected,
3 4 ave 0= no query errors.
1= & query error has bean detectad.
1 2 ROC 0 = requaest control - NOT used - always 0.
0 1 0PC 0 = operation is not complets.
1= operation is completa.
0= Faise = Low 1= True = High
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Common Commands
*IDN?  (ldentification Number)

Query

<EXXXAYYYYY>

<Rav #>

Returned Format':.‘"

. Example

*IDN? (Identification Number)

*IDN?

The *IDN query returns the instrument model number, serial number, and
software version by returning the following string:

"HEWLETT-PACRKARD, 54 720A, <XXXXAYYYYY>, <Rev §>

This specifies the serial number of the instrument. The first four digits and
letter are the serial prefix, which is the same for all identical instruments.
The last five digits are the serial suffix, which is assigned sequentially, and is
different for each instrument.

This specifies the software versiocn of the instrument and is the revision
number.

HEWLETT-PACRKARD , 547208, XXXXAYYYYV, X . XX<NL>

The following example places the instrument’s identification number in the
string variable, Identify$, then prints the identification number to the
controller's screen.

10 DIM Identify$[50) {dimension variable
20 OUTPUT 707;"wIDMZ"

30 ENTER 707;Xdentify$

40 PRINT Identify$

50 END :
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Common Commands
*LRN?  {Lean)

*LRN?  (Learn)

Query *LRN?

The *LREN query returns a response message (learn string) that contains the
instrument's current setup. The instrument's setup can be stored and sent
back to the instrument at a later time.

Returned Format 1SYSTem: SETup <setup><HL>
<setup> Thisis a definite length arbitrary block response specifying the current

instrument setup. The block size is subject to change with different firmware
revisions.

Example The following example places the instrument’s current setup in the string
variable, Current$.

10 DIM Current$[10000] 1Dimension variable .
20 OQUTPUT 707;"*LRNZ"

30 ENTER 707 USIRG "~-X";Current$

40 OUTPUT 707; Current$ 1Sends entire string including
50 tcommand header

60 END

The *LRN query always returns :SYSTEM:SETUP as a prefix to the setup block.

The SYSTEM:HEADER command has no effect on this response.

See Also The SYSTEM:SETUP? command/query, When HEADers and LONGform are
ON, it performs the same function as the *LRN query. Otherwise, *LRN and
SETup are not interchangeable.
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Common Commands
*0PC  (Operation Complete)

Command

Example

Query

Returned Format _

Example

*QPC (Operation Complete)

*0PC

The *OPC command sets the operation complete bit in the Standard Event
Status Register when all pending device operations have finished,

The following example sets the operation complete bit in the Standard Event
Status Register when the DIGITIZE operation is complete.

10 OUTPUT 707;":DIGITIZE:CHARNELI1;+0OPC*
20 ENRD

*QpC?

The *OPC query places an ASCII character “1" in the instrument’s output
queue when all pending selected device operations have finished.

1<NL>

The following example places an ASCII character “1” in the instrument’s
output queue when the AUTOSCALE operation is complete. Then the value
in the output quene is placed in the numeric variable “Complete.”

10 OUTPUT 707;%:AUTOSCALE; *OPRC?*
20 ENTER 707;Complete
30 ENpD

The *OPC query allows synchronization between the controller and the
instrument by using the message available (MAV) bit in the Status Byte, or
by reading the output queue. Unlike the *OPC command, the *OPC query
does not effect the OPC Event bit in the Standard Event Status Register.
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Common Commands
*OPT {Option)

- Query

<MF_MOD_NO>
<PI_MOD NO>

<XXRZAYYYVY>

Example

*OPT  (Option)

*OpT?

The OPT? query returns the model number and serial number of the
mainframe and ali installed plug-in options as in the following string:
<MF_MOD_NO> <XXXXAYYYYY>,<PI_MOD NO> <XXXXAYYYYY>,...

Plug-in information is returned for each plug-in option installed in the
mainframe. If plug-in options are not installed, a zero is returned.

Note that the length of the returned option string may increase in future
releases as more options become available. Once implemented, the option
name (delimited by a comma) will be appended to the end of the returned
string.

This is the HP model number of the oscilloscope mainframe.
This is the HP model number of the plug-in.

This is the serial number of the mainframe or plug-in respectively. The first
four digits and letter are the serial prefix which is the same for all identical
units. The last five digits are the serial suffix which is assigned sequentially
and is different for each unit.

This example places all options into the string variable, Options$, then prints
the option model and serial numbers to the controller's screen,

10 DIM Options$[100]}

20 ouTpyUr 707;"x0PT2"

30 ENTER 707;0ptions$

40 PRINT Options$

50 END
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Common Commands
*RCL  (Recall)

Command

<register>

Example

*RCL (Recall)

*RCL <register>

The *RCL command restores the state of the instrument to the setup
previously stored in the specified save/recall register. An instrument setup
must have been stored previously in the specified register. Registers 0
through 9 are general-purpose registers and can be used by the *RCL
command.

An integer, 0 through 8, specifying the save/recall register that contains the
instrument setup you want to recall.

The following example restores the instrument to the instrument setup
stored in register 3.

10 OQUTPUT 707;"*RCL 3*®
20 BND

An error message appears on screen if nothing has been previously saved in
the specified register.
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Common Commands
*RST  (Reset)

Command

Example

Table 8-4

*RST (Reset)

*RST

The *RST command places the instrument In a known state. The following
table lists the reset conditions as they relate to the instrument commands.

The following example resets the instrument to a known state.

16 QUTPUT 707;"*RST~
20 ERD

*RST Reset Conditions

Global

Run/Stop Run

Menu Unchanged
Headers ot
Longform oft

Time basa

Scale 2 us/div
Position Os
Reference Centar
Windowing Disabled
Window scale Wus
Window position Os
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Common Commands
*RST  (Reset)

Trigger

Mode Edge

Level ov

Swaoep Auto

Hysteresis Normal

Holdoff 14D ng

Edge source Firstinternal trigger; if none, first external trigger
Glitch source Firstinternal trigger; if none, first external wrigger
Slope Positive

Blitch polarity Nagative

Glitch width 2ns

Pattern When entered

Pattern definiion All don'tcare

Patiern GT Wns

Pattera LT 50ns

Pattern range 2050 ns

Delay time Nns

Acquisition

Record length Automatic

Sampling mode Equivalenttime

Complation O

Averaging Osf

Number of averages 16

Digital BW limit off

Interpolate On

Sampling rate Automatic
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Displsy
Persistence
Persistanca time
Draw waveforms
Graticule
intensity

Graphs

Channal position

Colors

Marker

Mode

Readout

Wavelorm + source
Waveform + position
Waveform X source
Waveform X position

X1, Y1 source

Common Commands
“RST  {Reset)

Variable
Minimum

Fest

Grid

n

1

Ehannel 1 upper
Channel 2 upper
Channel 3 upper
Channel 4 upper
Default

Measurement

off

First available channel
Qs

First available channe
Os

First aveilable channe!

X1 position 0s

¥1 position ov

X2, Y2s0urce First available channe

X2 position 02

Y2 position ov
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Common Commands
*RST  (Reset)

Define messure

Threshelds-percant 10%, 50%, 80%
Thresholds-volts 0.0, 18,50
Top-base Calculated
Statistics Off

Delta time

Startedge Riging
Startedge number i

Start edge threshold Middie
Stop adge Falling

Stop edge number i

Stop edge thrashold Middie
Waveform

Pixel memory stats Oft
Waveform save format text

Byta order MSB first
Waveform source Memory 1
Memory type Waveform
Memory Display off

Y Scale Unchenged
¥ Offset Unchanged
X Scale Unchanged
X Position Unchanged
8-18 HP 54710 and HP 54720
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Common Commands
*RST  (Reset)

Math

Function |

Function state oif

Operstor Magnify

Operand 1 Firet available channel or memary 1
Operand 2 First available channel or memory 1
Vertical scaling Track Source

Horizontal Scaling Track Source

Channel

Display On

Scale 1 V/div ar maximum

Offset oV

B4711A Sensitivity Default

Probe attan units Ratio

Probe sttenuation Unchanged

Units Vohs

External offset 00

External gain i

Input de 1 Mohm if available or dc 50 ohm
Utility

CRY pattarn off

Light output 0ff

Color purity off

Color 1D Current color 1D {0)

Disk

operation Unchanged
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Common Commands
=SAY  (Save)

Command

<register>

Example

*SAV (Save)

*SAV <register>

The *SAV command stores the current state of the instrument in a save
register.

An integer, 0 through 9, specifying the save/recall register in which to save
the current instrument setup.

The following example stores the current instrument setup to register 3.

10 oQUTPUT T07;%«SAV 3*
20 ERND
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Common Commands
“SRE  (Service Request Enable)

Command

<magk>

Example

Query

Returned Format

<mask>

Example

*SRE (Service Request Enable)

*SRE <mask>

The *SRE command sets the Service Request Enable Register bits.

An integer, 0 to 255, representing a mask value for the bits to be enabled in
the Service Request Enable Register as shown in table 8-5.

The following example enables a service request to be generated when a
message is available in the output queue. When a message is available, the
MAV bit is high.

10 OQUTPUT 707;"*SRE 16"
20 END

*SRE?

The *SRE query returns the current contents of the Service Request Enable
Register.

<mask><NL>

An integer, 0 to 265, representing a mask value for the bits enabled in the
Service Request Enable Register.

The following example places the current contents of the Service Request
Enable Register in the numeric variable, Value, then prints the value of the
variable to the controller's screen.

10 OQUTPUT 707;"*SREZ*
20 ENTER 707;Value
30 PRINT Value

40 END
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Common Commands
*SRE  (Service Request Enahle)

The Service Request Enable Register contains a mask value for the bits to be
enabled in the Status Byte Register. A 1 in the Service Request Enable
Register enables the corresponding bit in the Status Byie Register. A 0

disables the bit.
Tahle 8-5 Service Request Enable Register Bits

Bit Waight Enables

7 128 DPER - Operstion Status Register
6 84 Not Used

5 k¥ ESB - Event Status Bit

4 1 MAV - Message Available

3 8 NotUsed

2 4 MSG - Message

1 F3 USR - User Event Register

1} | TRG - Trigger
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Common Commands
®STB?  (Status Byte}

Returned Format

<value>

Example

*STB?  (Status Byte)

*STB?

The *STB query returns the current contents of the Status Byte including
the Master Summary Status (MSS) bit.

<value><HL>»

An integer, O to 255, representing a mask value for the bits enabled in the
Status Byte.

The following example reads the contents of the Status Byte into the
numeric variable, Value, then prints the value of the variable to the
controller's screen.

10 OUTPUT 707;"+STB?"
20 ENTER 707;value
30 PRINT Value

40 END

In response to a serial poll (SPOLL), Request Service (RQS) is reported on
bit 6 of the status byte. Otherwise, the Master Summary Status bit (MSS) is
reported on bit 6. MSS is the inclusive OR of the bitwise combination
(excluding bit 6) of the Status Byte Register and the Service Request Enable
Register. The MSS message indicates that the instrument has at least one
reason for requesting service.
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Table 8-6

Common Commands
%STB?  {Status Byte)

Status Byte Register Bits

Bit Bit Weight Bit Kame Condition

1 128 OPER 0= no enabled operation status conditions have
occurred
1 = sn enabled operation status condition has
occurred

& 64 RQS/MSS 0 = instrument has no reason for service
1 = ingtrument is requesting sarvice

§ kY] ESB 0 = no event status conditions have occurred
1= an enabled event status condition occurred

4 16 MAV 0= no output messages are repdy
{ = an owtput message is ready

3 ) e 0 =notused

2 4 MSsG 0 =no message has been displayed
1 = message has been displayed

1 2 USR 0= no enabled user event conditions have occurred
1= an snabled user event condition has occurred

0 ] TRG 0= no trigger has occurred
1 = a trigger otcurred

0=False = Low 1= True = High
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Common Commands
*TRG  (Trigger)

*TRG  (Trigger)
" Command *TRG
The ¥*TRG command has the same effect as the Group Execute Trigger

message (GET) or RUN command. It acquires data for the active waveform
display according to the current settings,

Exampla The following example starts the data acquisition for the active waveform
display according to the current settings,

10 OoUTPUT 707;“#TRG"
206 ERD
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Common Commands
*TST?  (Test)

Returned Format

<rasult>

. Example

*TST?  (Test)

*PST?

The *TST query causes the instrument to perform a self-test and places a
response in the output queue indicating whether or not the self-test
completed without any detected errors. A zero indicates that the test passed
and a non-zero indicates the test failed.

All front-panel inputs must be disconnected before sending this command.

<regult><NL>

{0 for pass; non-zero for fail.

The following exarple performs a self-test on the instrument and places the
results in the numeric variable, Results. Then the program prints the results
to the controller's screen.

10 OUTPUT 707;*+ToST?2*
20 ENTER 707;Results
30 PRINT Results

40 END

If a test fails, refer to the troubleshooting section of the service guide.
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Common Commands
SWAI  {Wait-to-Continue)

*WAI (Wait-to-Continue)

Command *WAL

The *WAI command prevents the instrument from executing any further
commands or queries until all curently executing commands are completed.
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Common Commands

*WAI

{Wait-to-Continue)

8-28
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Root Level Commands

Root level commands control many of the basic operations of the
oscilloscope that can be selected by pressing the labeled keys on the
front panel. These commands are always recognized by the parser if
they are prefixed with a colon, regardless of the current tree position.
After executing a root level command, the parser is positioned at the
root of the command tree.

The following root level commands and queries are implemented in
this oscilloscope:

* AER (Arm Event Register)?, ¢ MTER? (Mask Test Event Register),

s AlUToscale, ® OPEE (Operation Status Enable),
s BIANk, ® OPER? (Operation Status Register),
s CDiSplay, * PRINt,
¢ DiGitize, ® RECall:SETup,
* ERASe, ¢ RUN,
s HEEN ® SERial (Serial Number),
(Histogram Event Enable),
¢ HER? ® SINGle,
(Histogram Event Register),
e L[ER? 8 STOP,
(Local Event Register),
e LTEE ® STORe:PMEM1,
(Limit Test Event Enable),
e LTER?
(Limit Test Event Register),
* MENU, ® STORe:SETup,
*» MERGe, ¢ STORe:WAVEform,
e MODel?, ® TER? (Trigger Event Register),
e MTEE ¢ UEE (User Event Enable),
(Mask Test Event Enable),
9-2 HP 54710 and HP 54720

Programmer’s Reference




Figure 9-1

o [JER? (User Event Register), and
o VIEW,

Root Level Commands

Figure 8-1 is the syntax diagram for the root level commands.

=

e AUToscale }

e BLANK }—ond space |—r—ee{ CHiANne 1) channe | num |
o FUNCE fon i function_num [-a
s WWEMor y }-8n] wnamo r y_num |-
BT S Py

FFY

e COISp Loy}

.

space CHAN&UH chanae{.num E

FUNCt ion)——‘ funcilon_num

FFT

:

ERASe []:52-2 3 PMEMory ]

iy

Root Level Syntax Diagram

seTIONTY
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Root Level Commands

Figure 9-1 {continued)

spUce H <magk> Jl

LTER?

3

——4-(§HANncB%wwi{

ACQuire

&
chenne | _num F*h

TiMebase

TRiGger

DISK

DISPiay

MARNK er

g

Pt MEAS Y e

:

MATH

WaVeform

SETup

PRINL

HELP

S

UTIL ity

- LTESY

-
-
-

= HISTogrom } i
@ 54749514

Root Level Syntax Diagram {continued)
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oot Level Commnands

Figure 9-1 (continued)

]

(i) -

PMEMMD—-—[ pmemory..num} }

PLUGin}-—D{ piugin_num }—)

-‘»QA‘FEE)—Di space i——h-l <angak> = 0

—@—ﬁ{ space I——’l <mask> }

OPERT

° SETup)—ﬁl space H setup memory_.num} -

RUN

—b@ERici}——{ space FRAMe\ ‘r@j
PLUGin }—#=] plugin_num }‘J
-

—c—(SERiol’? space ?RAMe) o
plugin_num ’—j

PLUGIn
I-{ SING e }

510P L

Y 54710568

Root Levet Syntax Diagram {continued)
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Root Level Commands

Figure 9-1 (continued)

o STORe - Y- s (WAVEForm )] space J-

—D{CHANM I}—h{ channei.num }—v——\

%Fwtlon}-l !unction...numl—h

\-(Mucry}-b; IO Y LA f-—b

FFY

L@———.(MHMWH Yot |

\D{SETupH space I-—-I-E 18 Lyp. MmOy num }-——-——-——-————-—-n

v—b(ﬂﬂNn:D—-—h{ chonne . sum }

—en{ FUNC Lion funct i on_hum e

) e oy
"’"(MW')‘H p«wnury-num]——-—-—mM

FFY

channel_num
function_num
WIRGIHrY_num
pmemory_num

plugin_num

o= HISTogrom ) -
MH0RIn

L23,0rd
lord
1,243,014
1

1,23, 0rd,

setup memory aum  Othrough 8.

Root Lavel Syntax Diagram (continued)
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Root Level Commands
Status Reporting Data Structures

Status Reporting Data Structures

Figure 9-2 shows the different status reporting data structures and how they
work together. To make it possible for any of the Standard Event Status
Register bits to generate a summary bit, the bits must be enabled. These bits
are enabled by using the *ESE common command to set the corresponding
bit in the Standard Event Status Enable Register.

To generate a service request (SRQ) interrupt to an external controller, at
least one bit in the Status Byte Register must be enabled. These bits are
enabled by using the *SRE common command to set the corresponding bit
in the Service Request Enabie Register. These enabled bits can then set RQS
and MSS (bit 6) in the Status Byte Register.

Varicus root level commands, documented in this chapter, are used to query
and set various registers within the register set.
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Root Level Commands
Status Reporting Data Structures

Figure 9-2
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Root Leval Commands
Status Reporting Dsta Structures

Figure 9-2 {continued)
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Root Level Commands
AER? (Arm Event Register}

Query

Returned Format

AER? (Arm Event Register)

tAER?

The AER? query reads the Arm Event Register and returns 1 or 0. After the
Arm Event Register is read, the register is cleared, The returned value 1
indicates a trigger has occurred and 0 indicates a trigger has not occurred.

Tha bit will only be sat on the first trigger armed after the *CLS command is

sentto the oscilloscope.

Once this bit is set, it is cleared only by reading the Status byte or by
sending a *CLS command.

[:RAER} {1 | 0}
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Root Level Commands
AlUTascale

* Command

AUToscale

sAUToscale

This command causes the instrument to evaluate ali input signals and to find
the optimum conditions for dispiaying the signal. It searches each of the
installed channels for input signals and shuts off channels on which no signal
is found. It adjusts the vertical gain and offset for each channel that has a
signal, and sets the time base on the lowest numbered input channel with a
signal. The trigger is found by searching each module from left-to-right,
trying external trigger inputs before internal trigger inputs, until a trigger
signal is detected. If signals cannot be found on any vertical input, the
instrument is returned to its former state.

Autoscale sets the following conditions:

¢ Channel Dispiay, Scale, and Offset,

& Trigger Sweep, Mode Edge, Source, Level, Slope, Hysteresis, and Holdoff,
& Acquisition Sampling rate and Record length,

‘Time base Scale and Position,

o Marker mode set to measurement, and

* Resets completion criteria.
Autoscale turns off the following items:

e Measurements on sources that are turned off,
& Functions,

& Windows,

¢ Memories,

* Measurement limit test,

¢ Mask Test, and

e Histograms.
No other controls are affected by Autoscale.
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Root Level Commands
AUToscale

Example The following example automatically scales the oscilloscope for the input
signal.
10 OUTPUT 707;":AUTOSCALE"
20 END
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Root Level Commands
BELANK

Comman

d

<number>

Example

BLANk

:BLANK {CHANnel<number> | FUNCtion<number> |
WMEMory<number> | PMEMory<number> | FFT |
HISTogram}

This comrnand turns off an active channel, function, waveform memory,
pixel memory, FFT, or histogram. The VIEW command turns them on.

For channels: 1, 2, 3, or 4.

For functions: 1 or 2.

For waveforr memories (WMEMory): 1, 2, 3, or 4.
For pixel memory (PMEMory): 1.

The following example turns off channel 1.

10 OUTPUT 707;":BLANK CHANNELL*
20 END
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Root Level Commands
CDISplay

Command

Example

CDISplay

:CDISplay

The CDiSplay cornmand clears the display and resets all associated
measurements. If the oscilloscope is in the stopped mode, all data that are
currently displayed are erased. If the oscilloscope is running, all data in
active channels and functions are erased; however, new data are displayed
on the next acquisition. Waveform and pixel memories are not erased.
Sending this command is the same as pressing the front panel Clear Display
key, or sending :ERASE PMEMORYO.

The following example uses the CDISplay command to clear the oscilloscope
screen.

10 OQUTPUT 707;":CDISPLAY"
20 END
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Root Levei Commands
DliGitize

DIGitize

Command :DIGitize [<waveform name>] [,<waveform name>]

The DIGitize cormmand invokes 2 special mode of data acquisition that is
more efficient than using the RUN command. This command initializes the
selected channels, functions, or FFT to “unacquired,” and then acquires
them according to the current instrument settings. When all signals are
completely acquired, the instrument is placed in the stopped state. The
waveform completion criteria is set with the “:ACQuire:COMPlete,”
command.

If channel, function, or FF'T parameters are specified, then these are the
only waveforms acquired. To speed acquisition, these waveforms are not
displayed and their display state indicates “off.” Subsequent to the digitize
operation, the display of the acquired waveforms may be turned on for
viewing, if desired. Other sources are turned off and their data are
invalidated.

Even though digitized waveforms are not displaysd, the full range of

measurement and math operators may be performed on them.

If the DIGitize command is issued without parameters, the digitize operation
is performed on the channels, functions, and FFT that were acquired with a
previous digitize, run, or single operation. In this case, the display state of
the acquired waveforms is not changed. Because the command executes
more quickly without parameters, this form of the coramand is useful for
repetitive measurement sequences. Also, this mode can be used if it is
desirable to view the digitize results because the display state of the
digitized waveforms is not affected.

The data acquired with the DiGitize command are placed in the normal
channel, function, or FF1 memories just as when acquired via the RUN
command.

HP 54710 and HP 54720 9-15
Programmer’s Reference




<waveform name>

<number>

Example

Root Level Commands
DlGitize

CHANnele<enumbers, FUNCtion<numbers, or FFT

For channels: 1, 2, 3, or 4.
For functions: 1 or 2.

The following example uses the digitize command to acquire data on channel
1 and function 2.

10 OUTPUT 707;":DIGITIZE CHANNEL],FUNCTIONZ®

20 ERD

The Acquire subsystem commands are used to set up conditions, such as
TYPE and COUNT for the next DIGITIZE command. The Waveform
subsystem commands are used to determine how the data is transferred out
of the instrument and how to interpret the data.
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Root Level Commands
ERASe

Command

<pumber>

Exampla

ERASe

:ERASe [PMEMory<number>]

This command erases the specified pixel memory.
Oorl.

The following example clears the specified plxel memory and anything on
the display from that pixel memory.

10 OQUTPUT 707;":ERASE PMEMORY1"
20 END

Erasing pixel memory 0 is a special case, depending on whether the
oscilloscope is in the stopped mode or is running. If the oscilloscope is in
the stopped mode, all data that are currently displayed are erased. If the
oscilloscope is running, all data in active channels and functions are erased;
however, new data are displayed on the next acquisition. Waveform and
pixel memories are not erased. In addition, erasing pixel memory 0 is the
sarne as pressing the CLEAR DISPLAY front-panel key. | clears the display
and resets all associated measurements.

Erasing pixel memory 1 clears the static pixel memory and anything on the
display from that pixel memory. Pixel memory 1 is the pixel memory
accessibie from the front-panel Waveform menu.
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Root Level Commands
HEEN

Command

<mask>

Query

Returned Format

HEEN

HEEN <mask>

This command sets a mask into the Histogram Event Enable register. A 1in
a bit position enables the corresponding bit in the Histogram Event register
to set bit 9 in the Operation Status register.

The decimal weight of the enabled bits. Only bit 0 is used at this time; so to
enable the COMP bit, set bit 0 to 1 with the HEEN command; otherwise, set
bit 0 to 0.

HEEN?

The guery returns the current decimal value in the Histogram Event Enable
register.

[HEEN] <mask><NL>
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Root Level Commands
HER?

HER?

Query BER?

This query returns the current value of the Histogram Event register as a
decimal number.

Bit 0 (COMP) of the Histogram Event Register is set when the Histogram
completes. The Histogram completion criteria are set by the
HISTogram:RUNTIl command.

Returned Format [BER?] <value><NL>

HP 54710 and HP 54720 g-19
Programmer’s Reference




Root Level Commands
LER?  (Local Event Register)

Query

Returned Format

Exampla

LER? (Local Event Register)

:LER?

This query reads the Local (LCL) Event Register. A “1” is returned if a
remote-to-local transition has taken place due to the front-panel LOCAL key
being pressed. A “0” is returned If a remote-to-local transition has not taken
place.

[:LER] {1 | 0)}<HL>

The following example checks to see if a remote-to-local transition has taken
place and places the result in the string variable, Answer$, and then it prints
the result to the controller’s screen.

10 DIM Answer$[50] {Dimenslon variable

20 OQUTPUT 707;":LER?"

30 ENTER 707;Answver$

40 PRINT Answer$

50 END

After the L.CL Event Register is read, it is cleared.

Once this bit is set, it can only be cleared by reading the Status Byte, reading
the register with the LER query, or sending a *CLS common command,
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Root Level Commands
LTEE

Command

<masgk>

Query

Returned Format

LTEE

LTEE <mask>

This command sets a mask into the Limit Test Event Enable register. A 1in
a bit position enables the corresponding bit in the Limit Event register to set
bit 8 in the Operation Status register.

The decimal weight of the enabled bits. Only bits 0 and 1 of the Limit Test
Event Register are used at this time, so the useful mask values are given by
the following table:

Enable Mask Value
Block COMP and FAIL 0

Ensbis COMP, block FAIL 1

Enable FAIL block COMP 2

Ensbls COMP and FAIL 3

LTEE?

The query returns the current decimal value in the Limit Test Event Enable
register.

[LTEE] <mask><NL>
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Root Leve! Commands
LTER?

Query

Returnad Format

LTER?

LTER?

This query retums the current value of the Limit Test Event register as a
decimal number.

Bit 0 (COMP) of the Limit Test Event Register is set when the Limit Test
completes. The Limit Test completion criteria are set by the LTESt:RUN
command.

Bit 1 (FAIL) of the Limit Test Event Register is set when the Limit Test
fails. Failure criteria for the Limit Test are defined by the LTESt:FAIL
command.

[LTER?] <value><NL>
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Root Levei Commands
MENU

Command

Exampla

Query

Returnad Format

Example

MENU

tMENU { APPLication | CHANnel<number> | ACQuire |
TIMebase | TRIGger | DISK | DISPlay | MARKer |
MEASure | MATH | wWAveform | SETup | PRINt | HELP |
UTILity | FFT | LTESt | HISTogram | MTESt }

This command selects one of the menus on the front panel.

The foHowing example displays the TIME BASE on the oscilloscope’s screen.

10 OUTPUT 707;":MENU TIMEBASE"
20 END

:MENU?

The MENU query returns the name of the current menu into a string.

[:MENU] { APPLication | CBARnel<number> | ACQuire | TIMebase |
TRIGger | DISK | DISPlay | MARKer | MEASure | MATH | WaVeform
| sETup | PRINt | BELP | UTILity | FFT | LTESt | BISTogram |
MTESt}

The following exampie places the name of the currently displayed menu in
the string variable, Answer$, and then prints the contents of the variable on
the controller's screen.

10 DIM Answer${50} tDimensjon variable

20 OUTPUT 707;":MENU?"

30 ENTER 707;Ansver$

40 PRINT ANRSWER$

50 END
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Root Level Commands
MERGs

Command

Example

MERGe

tMERGe [PMEMory<number>]

This command stores the contents of the active display into the pixel
mermory. The stored data are essentlally a copy of the waveform data that
are presently displayed on screen. Display labels are also copied to pixel
mermory. :

Since there is only one pixel memory in the instrument, the
PMEMory<number> parameter is optional and PMEMory1 is the only choice
if a parameter is sent.

The following example stores the contents of the active display into pixel
memory 1.

10 OUTPUT 707;":MERGE PMEMORY1*

20 END

9-24 HP 54710 and HP 54720
Programmer’s Reference




Root Level Commands
MODel?

© Query

<number>

Returned Format

Table 9-1

Exampie

MODel?

:MODel? {FRAMe | PLUGin<number>|-KNOWN}

This query returns the HP model number for the frame or plug-in.
The residing slot number of the plug-in.
A six-character alphanumeric model number within quotes. Qutput is

determined by header and longform status as in table 9-1. A response of
“~KNOWN?” indicates that the identifier is corrupt.

Model? Returned Format

HEADER LONGFORM RESPONSE
ON OFF ON QFF
X X S4720A
X X BT20A
X X ‘MOD 547204
X X :MODEL 54720A

The following example places the model number of the frame in a string
variable, Model$, then prints the contents of the variable on the controller’s
screer.

10 Dim Model$[13) tDimension variable
20 OUTPUT 707;":Model? FRAME"

30 ENTER 707; Hodel$

40 PRINT MODELS$

50 END
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Root Leve! Commands
MTEE

MTEE

Command MTEE <mask>

This command sets a mask into the Mask Event Enable register. A 1 in a bit
position enables the corresponding bit in the Limit Event register to set bit
10 in the Operation Status register.

<mask> The decimal weight of the enabled bits. Only bits 0 and 1 of the Mask Test
Event Register are used at this time, so the useful mask values are defined

by the following table:
Enable Mask Vslue
Block COMP and FAIL 0
Enable COMP, block FAIL 1
Enable FAIL block COMP 2
Enable COMP and FAIL 3

Query MTEE?

. The query returms the current decimal value in the Mask Event Enable

register,

Returned Format [MTER] <mask><NL>
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 Query MTER?

Root Level Commands
MTER?

MTER?

This query returns the current value of the Mask Event register as a decimal
number.

Bit 0 (COMP) of the Mask Test Event Register is set when the Mask Test
completes. The Mask Test completion criteria are set by the MTESt:RUMode
coramand.

Bit 1 (FAIL) of the Mask Test Event Register is set when the Mask Test fails.
This will occur whenever any sample is recorded within any polygon defined
in the mask.

Returned Format [MTER?] <value><NL>
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Root Level Commands
OPEE

OPEE

Command :OPEE <mask>

--------------- This command sets a mask in the Operation Status Enable register, Each bit
set to a 1 enables that bit to set bit 7 in the status byte register and
potentially cause an SRQ to be generated. Bit 5, Wait for Trig (Trigger
Armed), bit 8 Ltest (Limit Test), bit 9 Hist (Histogram), and bit 10 Mask
(Mask Test) bits are used. Other bits are reserved.

<magk> The decimal weight of the enabled bits.
Guery OPEE?

The query returns the current value contained in the Operation Status
Enable register as a decimal number.

Returned Format {OPEE] <value><KL>
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Root Lavel Commands
OPER?

Query

Aeturned Format

OPER?

OPER?

The OPER? query retumms the value contained in the Operation Status
Register as a decimal number. This register hosts the WAIT TRIG bit (bit 5),
the LTEST bit (bit 8), the HIST bit (bit 8), the MASK bit (bit 10}, and the
PROG bit (bit 14).

The WAIT TRIG bit is set by the Trigger Armed Event Register and indicates
that the trigger is armed.

The LTEST bit is set when a limit test fails or is completed and sets the
corresponding FAIL or COMP bits in the Limit Test Event Register.

The HIST bit is set when the COMP bit is set in the Histogram Event
Register, indicating that the histogram measurement has satisfied the
specified completion criteria.

The MASK bit is set when the Mask Test either fails specified conditions or
satisfies its completion criteria, setting the corresponding FAIL or COMP
bits in the Mask Test Event Register.

The PROG bit is reserved for future use.
[OPER?] <value><HL>
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Root Level Commands
PRINt

Command

Examgle

Example

PRINt

:PRINt

This command cutputs a copy of the screen to a printer or other device
destination specified in the hardcopy subsystem . The selection of the
output and the printer can be specified using the HARDcopy subsystem
commands.

The following example outputs a copy of the screen to a printer, on the
Centronics port, or to a disk file.

10 OUGTPUT 707;* :PRINTH
20 END

If the destination is HP-IB, use the following commands after the PRINT
cormmand. This example assumes the printer HP-IB address is 1.

10 OUTPUT 707;":PRINT"

20 SEND 7;UNT UNL

30 SEND 7; LISTEN 1

40 SERD 7; 'TALK 7

50 SEND 7; DATA

60 END

After the print has completed, a "LOCAL 707" must be sentto release Local

Lockout when using the example program.
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Root Lavel Commands
RECatl:SETup

Command

<setup num>

Examples

RECall:SETup

:RECall:SETup <setup_ num>

This command recalls a setup. The SETup command, sent with the RECall
command, recalls a setup from the internal memory that has been previously
saved using the STORe:SETup command or saved from the front panel.

Setup number 0 through 9.

The following command recalls a setup from a setup memory that has been
previously saved using the STORe:SETup command or saved from the front
panel.

10 oUTPUT 707;":RECall:SETup 2*
20 BND
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Root Level Commands
RUN

Command

Example

RUN

tRUN

This command places the instrument in the running state, in which
waveforms are acquired according to the current settings. It enables
acquisition cycles to run repetitively until the STOP command is received.

The following example acquires data for the oscilloscope in a repetitive
manner,

10 OUTPUT 707;":RUN"
20 END
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Root Level Commands
SERial  (Serial Number)

Command

<string>

Example

Query

Returned Format

Example

SERial (Serial Number)

:SERial {FRAMe | PLUGin<number>},<string>

This command sets the serial number for the oscilloscope frame or plug-in.
The oscilloscope’s serial number is entered at HP; therefore, setting the
serial number is not normally required unless the instrument is serialized for
a different application. The mainframe serial number is protected by the
“Frame cai protected” switch on the rear panel. The plug-in serial numbers
are protected by calibration protect switches inside the plug-in. The
switches need to be in the unprotected position in order to program the
serial numbers. The switch position is displayed in the UTILITY/System
config front-panel menu.

This serial number is part of the string returned for the *IDN? query in the
common commands,

A ten-character alphanumeric serial number within quotes.

The following example sets the serial number for the oscilloscope's frame to
“1234A56789.”

10 OUTPUT 707;":SERIAL FRAME,""1234A56789"""
20 ERD

:SERial? {FRAMe | PLUGin <number>}

The guery returns the current serial number string for the specified frame or
plug-in.
[ :SERial {FRAMe | PLUCGIn <number>}|

10 Dim Serial$(50] tpimension variable
20 OUTPUT 707;":SERIAL? FRAME"

30 ENTER 707; Serial$

40 PRINT SERIALS

50 ERD
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Root Leve! Commands
SiNGle

SINGle

Command :SINGle

The SINGle command causes the instrument to make a single acquisition
when the next trigger event occurs.

The :STOP cormand should be sent before this commang to ensure the
instrument is not running. This will ensure that only a single trigger is
accepied and 1 acquisition is acquired.

Example The following exampie sets up the instrument to make a single acquisition
when the next trigger event occurs,

10 OoUTPUT 707;":SINGLE"
20 RND
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Root Level Commands
STOP

Command

Example

STOP

tSTOP

The STOP command causes the instrument to stop acquiring data for the
active display. The RUN or SINGle command must be used to restart the
acquisition.

The following example stops the current data acquisition.

16 ourPUT 707;%:STOP™
28 END
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Root Leve! Commands
STORe:SETup

Command

<setup num>

STORe:SETup

:STORe:SETup <setup num>

The STORe:SETup coramand saves the current instrument setup in setup
memories 0 through 9.

For setup memories 0 through 9.

Command

<numbear>

Example

STORe:WAVEform

1STORe :WAVEform {CHANnel<number>|FUNCtion<number> |
WMEMory<number> | HISTogram | FFT},
{WMEMory<number>}

The :STORe:WAVeform command copies a channel, function, stored
waveform, histogram, or FFT to a waveform memory. The first parameter
specifies the source of the copy and can be any channel, function, waveform
memory, histograrn, or the FFT. The second parameter is the destination of
the copy, and can be any waveform memory.

For channels, 1, 2, 3, or 4
For functions, 1 or 2.
For waveform memories (WMEMory), 1, 2, 3, or 4.

The following example copies channel 1 to waveform memory 3.

10 OQUTPUT 707;*:STCRE:WAVEFORM CEANNEL],WMEMORY3"
20 ERD
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Root Level Commands
TER?  ({Trigger Event Register)

Query

Returned Format

Example

TER? (Trigger Event Register)

t TER?

The TER query reads the Trigger Event Rogister. A “1” is returned ifa
trigger has occurred. A “0™ is returned if a trigger has not eccurred.

{1 | O}<HL>

The following exampie checks the current status of the Trigger Event
Register and places that status in the string variable, Current$. Then it
prints the contents of the variable to the controller’s screen,

10 DIM Current$[50] {Dimension variable

20 OUTPUT 707;":TERZ"

3¢ ENTER 707;Current$

40 PRINT Current$

50 END

Once this bit is set, it can only be cleared by reading the Status Byte, reading
the register with the :TER? query, or by sending a *CLS common command.

After the Trigger Event Register is read, it is cleared.

Althought TER is cleared by the :TER? query, it cannot be set again until
after the *CLS command is sent.
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Root Level Commands
UEE

UEE

Command UEE <mask>

This comuenand sets a mask into the User Event Enable register. A 1 in a bit
position enables the corresponding bit in the User Event register to set bit 1
in the Status Byte register and thereby potentially cause an SRQ to be
generated. Only bit O of the User Event Register is used at this time; all
other bits are reserved,

<mask> The decimal weight of the enabied bits.

Query UEE?

The query returns the current decimal value in the User Event Enable
register.

Returned Format [UEE] <mask><NL>
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Root Level Commands
UER?
UER?
k Query UER?
This query returns the current value of the User Event register as a decimal o o
number. Bit 0 (LCL - Remote/Local change) is used. All other biis are
reserved.
Returned Format [UER?] <value><NL>
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Root Level Commands

VIEW
VIEW

Command :VIEW {CHANnel<number> | FUNCtion<number> |
WMEMory<number> | PMEMory<number> | HISTogram |
FFT}

The VIEW command turns on a channel, function, pixel memory, waveform
memory, histogram, or FFT.

<number> For channels: 1, 2, 3, or 4.
For functions: 1 or 2.
For waveform memories (WMEMory): 1, 2, 3, or 4.
For pixel memories (PMEMory): 1.

Example The following example turns on channe] 1.
10 OUTPUT 707;":VIEW CHANNEL1*®
20 END
. Sea Also The BLANk command turns off a channel, function, pixel memory,

waveform memory, or FFT.
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System Commands

System Commands

System subsystem commands control the way in which query
responses are formatted, simulate front-panel key presses, send and
receive setup strings, and enable reading and writing to the advisory
line of the oscilloscope. The date and time in the oscilloscope can also
be set and read using the System subsystem commands.

The System subsystem contains the following commands and queries:

* DATE,

¢ DSP,

* ERRor?,

s HEADer,

* KEY,

¢ LONGform,
SETup, and
¢ TIME.

Figure 10-1 is the syntax diagram for the System subsystem
cormmands.
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Figure 10-1
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System Commands
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System Commands
DATE

Command

<yaar>
<month>

<day>

Example

Query

. Returned Format

Exampie

DATE

:1SYSTem:DATE <day>,<month>,<year>

The SYSTem:DATE command sets the date in the oscilloscope and is not
affected by the *RST common command.

<yyyy> | <yy>
<1,2, ...12> | <JAN,FEB, MAR .. >

«l...31l>

The following example sets the date to February 1, 1993.

10 OUTPUT 707;":SYSTEM:DATE 1,2,93~
20 END

:SYSTem:DATE?

The SYSTem:DATE query returns the current date in the oscilloscope.
[:S¥YSTem:DATE} <day> <month> <year>>

The foliowing example queries the date,

10 DIM DATE$ [50]

20 OUTPUT 707;*:SYSTEM:DATE?"
30 ENTER 707; DATES

40 PRINT DATES
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System Commands
DSP

DSP

Command :SYSTem:DSP <string>

The SYSTem:DSP command writes a quoted string, excluding quotes, to the
advisory line of the instrument display. If you want to clear a message on the
advisory line, send a null (empty) string.

<string> Analphanurneric character array up to 64 bytes long.

Example The following example writes the message, “Test 1,” to the advisory line of
the oscilloscope.
10 OUTPUT 707;":SYSTEM:DSP ""Test 1"""
20 EHD

Query :1SY¥STem: DSP?

The SYSTem:DSP query returns the last string written to the advisory line.
This may be a string written with a2 SYSTem:DSP command or an internally

generated advisory.
The string is actually read from the message queue. The message queue is l
cleared when it is read. Therefore, the displayed message can only be read

once over the bus.

Returned Format [:SYSTem:DSP] <string><NL>

HP 54710 and HP 54720 10-6
Programmer’s Reference




System Commands
DSP

Example The following example places the last string written to the advisory line of
the oscilloscope in the string variable, Advisory$. Then, it prints the
contents of the variable to the controller’s screen.
1¢ DpPIM Advisory$[64] tbimension variable
20 OUTPUT 707;":SYSTEM:DSP?*

30 ENTER 707;Advisory$
40 PRINT Advisory$
50 END
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System Commands
ERRor?

Query

Returnad Format

<arror_number>

<quoted string>

Example

ERRor?

tSYSTem:ERRor? [ {NUMBer | STRing}]

The SYSTem:ERRor query outputs the next error number in the error queue
over the HP-IB. When either NUMBer or no parameter is specified in the
query, only the numeric error code is output. When STRing is specified, the
error nuraber is output followed by a comma and a quoted string describing
the error. Table 10-1 lists the error numbers and their corresponding error
messages. The error messages are also listed in the “Error Messages”™
chapter where possible causes are given for each message.

[:5¥STem:BRRor} <error number>[,<quoted string>]<NL>

A numeric error code.

A quoted string describing the error.

The following exarmple reads the oldest error number and message in the
error queue into the string variable, Condition$, then prints the contents of
the variable to the controller's screen.

10 DIM Condition$(64] tbimension variable

20 OUTPUT 707;":SYSTEM:ERROR? STRING"

30 ENRTER 707:Condition$

40 PRINT Condition$

50 END
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System Commands
ERRor?

This oscilloscope has an error queue that is 30 errors deep and operates on a
first-in, first-out (FIFQ)basis. Successively sending the SYSTem:ERRor
query returns the error numbers in the order that they occurred until the
quene is empty. When the queue is empty, this query returns headers of 0,
“No error.” Any further queries return zeros until another error occurs. Note
that front-panel generated errors are also inserted in the error queue and
the Event Status Register.

Send the *CLS common command {o clear the error queue and Event Status
Register before you send any other commands or queries.

See Also “Error Messages” chapter for more information on error messages and their
possible causes.
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System Commands

ERRor?
Table 10-1 Error Messages
Esvor Description Ervor Description
Number Number
0 No error - 168 String dats rot allowed
—100 Command error - 180 Block data errar
-1 Invalid character - 181 lnvalid block dats
-102 Syntax error - 168 Block data not allowed
-103 Invalid separator - 110 Expression arror
- 104 Data type error el Invalid expression
—108 GET not allowed -1 Expreasion data not
allowad

-108 Paramstsr not aliowed -~ 200 Execution error
~109 Missing parametar -1 Data outof range
-112 Program mnemonic too ~ 23 Too much data

long
-113 Undefined header - 310 Systam arror ;
~121 invalid character in - 350 Too many errors .

number . i
-1 Numeric overfiow ~ 400 Query error
- 124 Too many digits - 410 Query INTERRUPTED
—128 Numeric data not - &% Query UNTERMINATED

allowed
-3 Invalid suffix - 430 Query DEADLOCKED
- 128 Suffix not alfowed —~ 440 Query UNTERMINATED

after indefinite response

—141 Invalid character data
- 144 Character datz too long
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HEADer

Command

Example

Returned Format

' Example

HEADer

tSYSTem:HEADer {{ON | 1} | {OFF | 0}}

The SYSTem:HEADer command specifies whether the instrument will
output a header for query responses. When SYSTem:HEADer is set to ON,
the query responses include the command header.

The following example sets up the oscilloscope to ouiput command headers
with query responses.

10 QUTPUT 707;":SYSTEM:HEADRR ON*

20 END

:1SYSTem: HEADer?

The SYSTem:HEADer query returns the state of the SYSTem:HEADer
command.

[ +8¥STem:HEADer] {1 | O)}<NL>

The following example checks the current status of headers and places the
result in the string variable “Result$.” Then it prints the contents of the
variable to the controller’s screen.

10 DIM Result$[50] tDimension variable

20 OUTPUT 707;":SYSTEM:HEADERZ”

30 ENTER T707;Result$

£0 PRINT Result$

50 END

Turn headers off when returning values to numeric variables. Headers ara

always off on all COMMON command queries because headers are not
defined in the [EEE 488.2 standard.
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Systam Commands

. Command

<key_code>

CAUTION

Example

Query

Returned Format

KEY

15YSTem:KEY <key_ code>

The SYSTem:KEY command simulates the pressing of a specified front-panel
key. 8YSTem:KEY commands may be sent over HP-IB in any order that are
legal key presses from the front panel. Make sure the instrument is in the
desired state before executing the SYSTem:KEY command.

An integer, as described in table 10-2.

The positions of softkeys will change in future firmware releases. Programs

that depend on the order of softkey presses may not ba compatible with future
firmwara releases.

Use of the :SYSTem:KEY commands can place the instrument into
undefined states. We recommend using the specific command for the action
desired. The definition of keys varies with each menu and could change
with a new firmware revision. Programs using these commands might not
be transportable,

The following example performs an AUTOSCALE operation by simulating
the front-panel AUTOSCALE key.

10 OUTPUT 707;":SYSTEM:KBY 2"
20 END

:SYSTem:KEY?

The SYSTem:KEY query returns the key code for the last key pressed on the
front panel.

[ :SYSTem:KEY] <key code>

The shift key is not accessible over the HP-IB. Shifted keys have their own

codes as listed in table 10-2.
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System Commands
KEY

Table 10-2

Front-Panal Key Codes

Key

CLEAR DISPLAY
RUN

STOP SINGLE
DISK
WAVEFORM
SETUP

PRINT
AUTOSCALE

Arrow Keys
RIGHT ARROW
LEFT ARROW

Numeric Keypad
o
1
2

w -

16-12
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Koy
Numeric sntry controls
ENTER
MILLH
MICRO
NANO
PICO
POINT
SIGN
CLEAR
EEX

Monu Select Keys
TIMEBASE
TRIGGER
ACQUESITION
DISPLAY
MARKER

DEFINE MEASURE
MATH
APPLICATION
HELP

UTILTY

Key Code

System Commands

HP 54710 and HP 54720
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System Commands

KEY
Key Key Cods
Sofikey key cndes
Softkey § {top key } 59
e Softkey 1 i

Sofikey 2 8
Softkey 3 17
Softkey 4 %
Softkey 5 n
Softkey 6 thottom key) £
Plug-in keys
1A 129
2A 130
3A 3
4A 132
1B 13

. 2B 134
38 135
48 138
1€ 137
20 138
3C 138
4C 40
10 141
20 142
30 3
40 144
10-14 HP 54710 and HP 64720
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Key Ksy Cods
Shifted Keys (64 + unshifted key valus)

FINE n
SETUP_PRINT M
LOCAL 106
UNDO_AUTOSCALE 66
RISETIME ]
FALLTIME 15
FFT 12
FREQUENCY . €3
LIMIT TEST 80
MASK TEST a8
HISTOGRAM 6
PERIOD 85
+ WIDTH EL
- WIDTH 87
DUTY CYCLE 16
DELTATIME <)
ve-p 29
VMIN 124
VMAX u
VRMS 101
¥V AMPTD W07
VBASE 116
vVToR 92
MCRE MEAS 109
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System Commands
KEY

Key Key Code
CLEAR MEASURE 108
PRESHOOT 100
OVERSHOOT "
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System Commands
LONGform

Command

Example

Query

Returned Format

LONGform

1SYSTem: LONGform {{ON | 1} | (OFF | 0}}

The SYSTem:LONGform command specifies the format for query responses.
If the LONGFORM is set to OFF, command headers and alpha arguments are
sent from the oscilloscope in the short form (abbreviated spelling). If
LONGFORM is set to ON, the whole word is output.

The following example sets the format for query responses from the
oscilloscope to the short form (abbreviated spelling).

10 OUTPUT 707;":SYSTEM:LORGFORM OFF"
20 EKD

:SYSTem: LONGform?

The SYSTem:LONGiorm query returns the current state of the
SYSTem:LONGform command.

[+5YsSTem:LONGform] {0 | 1}<NL>
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Programmer’s Reference




Systemn Commands
LONGform

Example

The following example checks the current format for query responses from
the osciliscope and places the result in the string variable, Result$, then it
prints the contents of the variable to the controller's screen.

10
20
30
40
50

DIM Result$[50] tDimension variable
OUTPUT 707;* :SYSTEM:LONGFORM?"

ENTER 707;Result$

FRINT Result$

END

This command has no effect on input headers and arguments sent to the
instrument. Headers and arguments may be sent to the instrument in either
the long form or short form regardless of the current state of the
LONGFORM comumand.
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System Commands
SETup

SETup

© Command :SYSTem:SETup <binary block data>

The S¥YSTem:SETup coramand sets up the Instrument as defined by the data
in the setup string from the controller.

Example The following example sets up the instrument as defined by the setup string
stored in the variable, Set$.

10 OUTPUT 707 USING "#,-K“;":SYSTEM:SETUP ";Set$
20 END

#is an HP BASIC image specifier that supprasses the automatic output of the
EQl sequence following the last output item.

Kis an HP BASIC image specifier that outputs a number or string in standard
form with no leading or trailing blanks.

Query tSYSTem:SETup?

The SYSTem:SETup query cutputs the instrument’s current setup to the
controlier in binary block data format as defined in the IEEE 488.2 standard.

Returned Format [ :SYSTem:SETup] #RX...X<setup data string>
The first character in the setup data string is a magic number added for disk
operations.
HP 54710 and HP 64720 10-18
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System Commands
SETup

Bxample

Ses Also

The following example stores the current instrument setup in the string
variable, Set$.

10
20
a0
40
50

DIM Set${15000] iDimension variable
QUTPUT 707;*:SYSTEM:EEADER OFF" |Response headers off
OUTPUT 707;%:SYSTREM:SRTUP?®

ENTER 707 USING "-K":Satl

END

-Kis an HP BASICimage specifier which places the block data in & string,

including carriage returns and line feeds, untit ECl is true or when the
dimensioned length of the string is reached.

When headers and LONGform are on, the SYSTem:SETup query operates
the same as the *LRN query in the common commands. Otherwise, *LRN
and SETup are not interchangeable.
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Systerm Commands
TIME

TIME

- Command :SYSTem: TIME <hour>,<minute>,<second>

The SYSTem:TIME command sets the time In the instrument and is not
affected by the *RST common command.

Example 10 OUTPUT 707:":SYSTEM:TIME 10,30,45"
20 RND
Query :SYSTem: TIME?

The SYSTem:TIME query returns the current time in the instrument.
Returned Format [:SYSTem:TIME} <hour>,<minute>,<second>
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TIME
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Acquire Commands

The ACQUIRE subsystem commands set up conditions for executing
a DIGITIZE root level command to acquire waveform data. The
commands in this subsystem select the type of data, the number of
averages, and the number of data points.

The Acquire Subsystem contains the following commands and queries:
® BWLimit,

s COMPlete,

¢ COMPlete:STATe,

* COUNt,

® INTerpolate,

¢ MODE,

* POINts (record length),

® SRATe (SampleRATE)}, and

¢ TYPE.

Figure 11-1 is the syntax diagram for the Acquire subsystem
commands,
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Figure 1141
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- Bw imi L7 )
s COMP | 6L

space H percent ;

space { OFF |9 "
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STATe?
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[t COMP (mte? }
e~ INTerpoiote

Foe{ INTerpoiots? }
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- POINts } -{ apace }
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[om{ POINL8T }

[-#{ SRAT¢7? }
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{ RAW )
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“-{ TYPE? } -~

3ATAE

Acquire Subsystam Commands Syntax Diagram
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Acquire Commands

percant #n integer, 0 to 100
count_srgument an integer, 1 to 4038
points_srgumsnt an intager, (ses the POINts

command for valid ranges}

rits & floating point sample rate

Acquire Subsystem Commands Syntex Diageam {continued)
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Acquire Commands
BWLimit

© Command
ON
OFF
Example
Query

Returned Format

Example

BWLimit

tACQuire:BWLimit {{ON | 1 } | {OFF | 0 }}

The :ACQuire:BWLimit command controls the selection of filtering. The
bandwidth limit filter only applies to data acquired in the real-time
acquisition mode. This cornmand does not pertain to the equivalent-time
mode.

The digital bandwidth limit {ilter passes the raw data through a filter which

Jimits the bandwidth to approximately % , where fs is the current sample

frequency.
The filter is turned off.

The following example turns the bandwidth limit filter off.

10 ouTPUT 707;":ACQUIRE:BWLIMIT OFPF"
20 END

:ACQuire:BWLimit?

The ACQuire:BWLimit query returns the current bandwidth limiting state.
[:ACQuire:BWLimit] {ON | OFF)<NL>

The folowing example places the current setting of the bandwidth lmit
filter in the string variable, Setting$, then prints the contents of the variable
to the controller’s screen.

10 DIM Setting$[50} {Dimenszion varisble

20 OUTPUT 707;":ACQUIRE:BWLIMIT?*

30 BNTER 707;setting$

40 PRINT Setting$

50 END
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Acquire Commands
COMPlete

Command

<percent>

Exampie

COMPlete

tACQuire:COMPlete <percent>

The ACQuire:COMPlete coramand specifies how many of the data point
storage bins (time buckets) in the waveform record must contain a
waveform sample before a measurement will be made. For example, if
ACQuire:COMPlete ON has been sent, and then :ACQuire:COMPlete 60, then
60% of the storage bins in the waveform record need to contain a waveform
data sample.

If the ACQUIRE:TYPE is set to NORMal, RAW, or INTerpolate, the
oscilloscope only needs one value per time bucket for that time bucket to be
considered full.

If the ACQUIRE:TYPE is set to AVERage, each time bucket must have # hits
for it to be considered full, where n is the value set by ACQUIRE:COUNT.

Due to the nature of real time acquisition, 100% of the waveform record bins
are filled after each trigger event and all of the previous data in the record is
replaced by new data. Hence, the complete mode really has no effect and the
behavior of the oscilloscope is the same as when the completion criteria is
set to 1009%.

The range of the COMPLETE command is 0 to 100, and indicates the
percentage of time buckets that must be full before the acquisition is
considered complete. If the complete value is set to 100%, all time buckets
must contain data for the acquisition to be considered complete. If the
complete value is set to 0, then one acquisition cycle will take place.
Completion defaults to 80.

Aninteger, 0 to 100, representing the percentage of storage bins (time
buckets) that must be full before an acquisition is considered complete.

The following example sets the completion criteria for the next acquisition
to 90%.

10 QUTPUT 707;":ACQUIRE:COMPLRTE S0"

20 END
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Quary

Returned Format

<percent>

Example

Acquire Commands
COMPlete

1tACQuire:COMPlete?

The ACQuire:COMPlete guery returns the completion criteria for the
currently selected TYPE.

[sACQuire:COMPlete] <percent>

Aninteger, 0 to 100, representing the percentage of time buckets that must
be full before an acquisition is considered complete.

The following example reads the completion criteria and places the result in
the string variable, Percent$. Then, it prints the content of the variable to
the controller’s screen.

10
20
30
40
50

DIM Percent$[50] {Dimension variable
QUTPUT 707;" tACQUIRE :COMPLETE? "

ENTER 707;Percent$

PRINT Percent$

END
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COMPlete:STATs

Command

OR

OFF

. Cuery

COMPlete:STATe

1ACQuire:COMPlete:STATe {{ON |1}{OFF |0}}

This command specifies the state of the :ACQuire:COMplete mode. This
mode is used to make a trade-off between how often equivalent time
waveforms are measured and how much new data is included in the
waveform record when a measurement is made. This command has no effect
when the oscilloscope is in real time mode since the entire record is filled on
every trigger. However, in equivalent time mode as few as 0 new data points
will placed in the waveform record as the result of any given trigger event.
The acquire mode of the oscilloscope is set with the ACQuire:MODE
command.

This command is used only when the oscilloscope is operating in equivalent

time mode and a digitize is not being performed. The DIGitize commang
temporarily overrides the setting of this mods and forces itto ON.

Tumns the complete mode on and completion percent can be specified.
When off, the oscilloscope makes measurements on waveforms after each
acquisition cycle, regardless of how complete they are. The waveform record

is not cleared after each measurement, rather previous data points will be
replaced by new samples as they are acquired.

tACQuire:COMPlete:STATe?

The query returns the state of the ACQuire:COMPlete mode.
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Acquire Commands
COUNt

Command

<value>

- Exampla

Query

Returned Format

<value>

Example

COUNt

:ACQuire : COUNE <value>

The ACQuire:COUNt command sets the ensemble count for ensemble type
waveforms. In the AVERage mode, the ACQuire:COUNt command specifies
the number of data values to be averaged for each time bucket before the
acquisition is considered complete for that time bucket. In the NORMai,
RAW, and INTerpolate acquisition types, the ensemble count is ignored and
always returns 1.

Aninteger, 1 to 4096, specifying the number of data values to be averaged.

The following example specifies that 16 data values must be averaged for
each time bucket to be considered complete. The number of time buckets
that must be complete for the acquisition to be considered complete is
specified by the :ACQuire:COMPlete command.

10 OuTPUT 707;":ACQUIRR:COUNT 16"
20 END

:ACQuire : COUNL?

The ACQuire:COUNt query returns the currently selected count value.
[:;ACQuire:COUNt] <value><RL>

An integer, 1 to 4098, specifying the number of data values to be averaged.

The following example checks the currently selected count value and places
that value in the string variable, Result$. Then the program prints the
contents of the variable to the controller’s screen.

10 DIM Repult$50] tbimension variable

20 OUTPUT 707;*:ACQUIRE:COUNT?"

3¢ RBNTER 707;Result$

40 PRINT Results$

50 BND
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Acquire Commands
INTerpoiate

INTerpolate

Command :ACQuire:INTerpolate {{ON|1}{OFF | 0}}

The INTerpolate command turns the interpolator on or off when the
oscilloscope is in real time acquisition mode. This command performs the
same function as the ACQuire:TYPE INTerpolate command and is included
for compatability with previous instruments.

Query s:ACQuire:INTerpolate?

The query returns the current state of the interploate control.
Retwrned Format [ :ACQuire:INTerpolate] {1 | 0}<NL>
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MODE

Command

Example

Query

Returned Format

Example

MODE

tACQuire:MODE {RTIMe | ETIMe}

The ACQuire:MODE command sets the acquisition mode of the oscilloscope.
Sampling mode can be Equivalent TIMe (Repetitive) or Real TIMe. In the
Real TIMe mode, the complete data record is acquired on a single trigger
event. In the Equivalent TiMe mode, the data record is acquired over
multiple trigger events.

The following example sets the acquisition mode to real time,

10 OUTPUT 707;":ACQUIRRE:MODE RTIMB*
20 ENWD

tACQuire :MODE?

The ACQuire:MODE query returns the current acquisition sampling mode.
[:ACQuire:MODE] {RTIMe | ETIMe}<NL>

The following example places the current acquisition mode in the string
variable, Mode$, then prints the contents of the variable to the controller’s
screen.

10 DIM Mode$[50] tDimension variable

20 OUTPUT 707; ":ACQUIRE:MODE?"

30 RNTER 707;Mode$

40 PRIRT Mode$

50 END
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POINts

POINts

Command tACQuire:POINts {AUTO | <points_value>}

o The ACQuire:POINts command specifies the requested record length for an
acquisition. The actual number of points in an acquisition record may be
fewer than requested. Therefore, always query the points value with the
WAVeform:POINts query or WAVeform:PREamble to determine the actual
number of acquired points.

The points value can be set to AUTO which allows the oscilloscope to select
the number of points based upon the sample rate and time base scale.

<points_value> Aninteger representing the record length.

In real-time mode, the range of points available for a single channel depends
on the oscilloscope model and plug-in configuration, as shown in the

following table:

Table 11-1 Points Vzlue Ranges

HP B4710A/HP 54720A KP 54710D/HP 54720D
Single-wide plug-in 16 to 16384 16 to 65538
Double-wide plug-in 1610 32768 16 10 135072
' Four-wide plug-in 16 10 65538 16 to 262144

Note: the HP 54722 four-wide plug-in cannot be used in HP 54710A/HP 547100 mainframes.
In equivalent-time mode, the points value range is 16 to 32768 points for any
model.

Example The foliowing example sets the record length to 500 points.
10 OUTPUT 707;":ACQUIRE:POINTS 500"
20 END
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Query

Returned Format

Example

See Also

Acquire Commands
POINts

tACQuire s POINta?

The ACQuire:POINts query returns the requested record length.
[:ACQuire:;POINta] <points value><HL>

The following example checks the current setting for record length and
places the result in the string variable, Length$. Then the program prints the
contents of the variable to the controller’s screen.

10
20
30
40
50

DIM Length$[50] tbimension variable
OUTPUT 707;*:ACQUIRE:POINTS?*

ENTER 707;Length$

PRINT Length$

END

:WAVeform:DATA command
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Acquire Commands
SRATe {Sample RATe}

SRATe (Sample RATe)

Command :ACQuire:SRATe (AUTO | <rate>}

The ACQuire:SRATe command sets the acquisition sample rate of the
oscilloscope. It is always set to AUTO when the oscilloscope is in the
equivalent time mode.

auto The AUTO rate allows the oscilloscope to select a sample rate that best
accommodates the selected record length and sweep speed.

<rate> A real number representing the sample rate. Any value can be sent, but the
value is rounded to the next fastest sample rate available for the given

plug-in.
Table 11-2 Sample Rates
Single-wide plug-in 0.5 to 2.0E+9 {fioating-point, NR3 format)
Double-wida plug-in 05w 4.0E+9 (fosting-point, NR3 format)
Four-wide pleg-in 0.5 1o 8.0E+8 {foating-point, NR3 format)
Table 113
Sample Rates
5 1 5 § 10 25 50 100 260 500 K 25K 5K 10K 5K

50K ™ 5M M WM M BOM 10DM  250M  500M 16 26 G 86

Example The following example sets the sampie rate to 250 MHz.
10 OUTPUT 707;":ACQUIRE:SRATE 250B+6"
20 END
1114 HP 54710 and HP 54720

Programmer’s Reference




Query

Returned Format

Example

Acguire Commands
SRATe (Sample RATe)

tACQuire:SRATe?

The ACQuire:SRATe query returns the current acquisition sample rate.
{:ACQuire:SRATe] {AUTO | <rate>)<NL>

The following example places the current sample rate in the string variable,
Sample$, then prints the contents of the variable to the controller’s screen.

i0
20
a0
40
50

DIM Sample${50} ipimeneion variable
OUTpPUT 707; ":ACQUIRE:SRATE?”

ENTER 707;S8ample$

PRINT Sample$

END
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Acquire Commands
TYPE

Command

INTerpolate

NORMal

AVERage

Example

TYPE

tACQuire:TYPE (NORMal | RAW | INTerpolate |
AVERage}

The ACQuire:TYPE command, in conjunction with the acquisition mode,
selects the type of acquisition that takes place when a DIGITIZE root level
command is executed.

The RAW acquisition type applies only to the real time acquisition mode. In
this acquisition type, one data point for each time bucket is acquired. No
interpolation occurs and only the data points acquired are in the record. If
this type is requested when the instrument is in equivalent time mode, this
type will be active when the instrument is placed in real time mode.

The INTERPOLATE acquisition type Is only available when the acquisition
mode Is set to real time. With this acquisition type, one data point for each
time bucket is stored and additional data points are filled in between the
acquired data points by interpolation.

The NORMAL acquisition type can only be selected if the instrument is in
equivalent time mode. With this acquisition type, the last point in each
bucket is stored. No averaging or interpolation is performed for this type.

The AVERAGE acquisition type can only be selected if the instrument is in
equivalent time mode. With this acquisition type, the data consists of the
average of the last » hits in a time bucket, where n Is the current count
value as set by the ACQuire:COUNt command.

The following example sets the acquisition type to NORMAL.

10 O©OUTPUT 707;*:ACQUIRE:TYPE NORMAL™
20 EBWD
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Query

Returned Format

Example

Acquire Commands
TYPE

tACQuire: TYPE?

The ACQuire:TYPE query returns the current acquisition type.
[:ACQuire:TYPR] (NORMal | RAW | INTerpolate | AVERage}<HL>

The folowing example places the current acquisition type in the string
variable, Type$, then prints the contents of the variable to the controller's

screen.

10
20
30
40
50

DIM Type$[50] tDimension variable
QUTPUT 707;":ACQUIRE:TYPE?*

ENTER 707;Type$

PRINT Type$

END
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Calibration Commands

This section briefly explains the calibration of the HP 54720 and
HP 54710 oscilloscopes. It is intended to give you or the calibration
lab personnel an understanding of the various calibration levels
available, and how they were intended to be used. Also, this section
acquaints you with the terms used in this manual, the help screens,
and the datasheets.
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Calibration Commands
Mzainframe Calibration

See Also

Mainframe Calibration

Mainframe calibration allows the oscilloscope to establish the calibration
factors for each slot independent of the plug-ins. These factors are stored in
the oscilloscope’s nonvolatiie RAM. Mainframe calibration is initiated from
the “Utility/Calibrate/Calibrate Mainframe"” menu, or from the key on the
front panel of the HP 54717A Calibration Plug-in.

Mainframe calibration should be done perjedically (at least annually), or if
the ambient temperature since the last mainframe calibration has changed
more than x5 °C. The temperature change since the last calibration is
shown on the calibration status screen which is found under the
“Utility/Calibrate/Calibrate Status On” menu. }t is the line labeled “Current
Frame Temperature A: _ °C.”

Th equipment needed to perform mainframe calibration is:

¢ HP 54717A Calibration Plug-in

Three BNC cables (1 to 2 ft, two cables must be the same length)
20-dB BNC attenuator

¢ BNC Tee

When the calibration is initiated, instructions appear on the screen on how
to connect the various pieces of equipment to perform the calibration. Note:
you can use the 20-dB attenuator as a 50-82 terminator.

There is a switch on the back panel of the oscilioscope that allows the
mainfrarne calibration to be enabled or disabled. The rear panel has a
drawing that shows the function of each switch and which is the protected
position. To prevent access to the mainframe calibration switch, place a
sticker over the access hole to this switch.

The Service Guide has more details about the mainframe calibration and the
position of the rear-panel memory protect switches.
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Calibration Commands
Plug-in Calibration

Plug-in Calibration

Plug-in calibration allows the oscilloscope to establish the calibration factors
for a particular plug-in independent of the mainframe in which it is
calibrated. These calibration factors are stored in the plug-in's EEPROM, so
the factors stay with the plug-in, not with the mainframe in which the
plug-in was calibrated. Plug-in calibration is initiated from the
“Utility/Calibrate/ Calibrate Plug-in" menu.

Plug-in calibrations should be done annually or if the plug-in has been
repaired or reprogrammed.

Because the intent is for the oscilloscope to determine the calibration
factors for the plug-in only, plug-in calibrations should be done right after a
mainframe calibration has been done so any drifts in the mainframe
calibration (due to time or temperature) do not cause drift in the calibration
facters assigned to the plug-in.

The equipment needed to perform a plug-in calibration is a BNC cable
(1to2 ).

Inside the plug-in, there is a switch that enables or disables the ability to
write into the plug-in's EEPROM memory. You must remove the cover of the
plug-in to gain access to the switch. To prevent access to the switch, place a
sticker on the plug-in cover.
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Calibration Commands
MNormal Accuracy Calibration Level

Seealso

Normal Accuracy Calibration Level

Normal accuracy calibration level refers to the level of accuracy that is
achieved when a plug-in is installed in a slot of a mainframe, but has not
been calibrated to best accuracy in that particular slot.

The oscilloscope uses the mainframe calibration factors and the plug-in
calibration factors to determine the normal calibration factors for that
plug-in in that slot.

The intent of this level of calibration is to allow any plug-in to be inserted in
any mainframe slot and still achieve a typlcal vertical accuracy of £3%.

For two-wide plug-ins, such as the HP B4721A, and four-wide plug-ins, the
interieaving of the digitizers in the mainframe slots is performed during the
best-accuracy calibration. Therefore, the real-time sampling mode is
typically not useful in the normal accuracy mode. For accurate results, a
best accuracy calibration must be performed to use two-wide or four-wide
plug-ins in the real-time mode.

“Best Accuracy” in this chapter gives details on the best-accuracy calibration.
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Calibration Commands
Best Accuracy Calibration Level

Best Accuracy Calibration Level

Best accuracy calibration level refers to the level of accuracy that is achieved
when a plug-in is installed in a mainframe slot and is calibrated to the
best-accuracy level. A best-accuracy calibration is initiated from the
“Channel/Calibrate/Calibrate to best accuracy” menu.

The intention is that a recent best-accuracy calibration should be performed
before critical measurements are made to ensure the best measurement
results. The best-accuracy calibration is fairly quick and easy, and only a
BNC cable is needed to perform the calibration.

The oscilloscope establishes best-accuracy calibration factors by calibrating
the plug-in and the mainframe slot as a system. These calibration factors are
stored in the mainframe’s nonvolatile RAM. The oscilloscope keeps these
calibration factors for a plug-in/slot combination until a plug-in with a
different serial number is calibrated to best accuracy in that slot. This means
that a plug-in that was calibrated to best accuracy in a particular mainframe
slot can be removed and reinstalled later in that slot and the best accuracy
calibration is still in effect, as long as no other plug-in was placed in that slot
and calibrated to the best accuracy level in the meantime,

The best accuracy calibration factors for a multi-slot plug-in are stored in the
left slot. For example, if you performed a best accuracy calibration on a
two-wide plug-in in slots 2 and 3, the best accuracy calibration factors are
stored in the memory behind slot two. You can remove the two-wide plug-in
and install a single-wide plug-in in slot 3. You can perform a best accuracy
calibration on the single-wide plug-in in slot 3 without affecting the best
accuracy calibration factors for the two-wide plug-in that are stored behind
slot 2.

For the best measurement results, a channel (plug-in/slot combination)
should be calibrated to best accuracy level. Also, two- and four-slot-wide
plug-ins must be calibrated to best accuracy level to give accurate results in
real-time mode.
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Calibration Commands
Best Accuracy Calibration Level

The best-accuracy calibration level has a temperature A associated with it,
just like the mainframe calibration. This temperature A appears in the
“Plug-in” calibration status screen for all plug-ins under the
“Utility/Calibrate/Cal status on” menu and for each plug-in under the
“Channel/Calibrate/Cal status on” menu.

In order for a chaninel to meet the specifications listed under “Best
Accuracy” both the “Current frame Temp A” and the “Best Accuracy Temp
A” must be between £5 °C. In other words, the oscilloscope must be within
+5 °C from the temperature at which the mainframe was calibrated and
within +5 °C from the temperature at which the best-accuracy calibration
was performed for a particular plug-in slot calibration.
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Calibration Commands
Probe Calibration

Probe Calibration

Probe calibration allows the oscilloscope to establish the gain and offset of a
probe that is connected to a channe] of the oscilloscope, and apply those
factors to the calibration of that channel. Probe calibration is initiated from
the “Channel/Probe/Calibrate probe” menu. Probe calibration commands are
part of the Channel subsystem.

To achieve the specified accuracy (£2%) with a probe connected to a
channel, that channel should be calibrated to the best accuracy level. This
ensures the best measurement results.

1f the best accuracy is not needed, a probe can be calibrated with a channel
that is at the normal-accuracy level. This achieves a typical vertical accuracy
of £4%.

For active probes that the oscilloscope can identify through the probe power
connector, like the HP 547014, the oscilloscope automatically adjusts the
vertical scale factors for that channel even if a probe calibration is not
performed. For passive probes or nonidentified probes, the oscilloscope
adjusts the vertical scale factors only if a probe calibration is performed. If
you do not perform a probe calibration but want to use a passive probe, the
attenuation factor can be entered in the “Channel/Probe/Probe atten” menu.

If the probe being calibrated has an attenuation factor that allows the
oscilloscope to adjust the gain (in hardware) to produce even steps in the
vertical scale factors, the oscilloscope will do so. If the probe being
calibrated has an unusual attenuation, like 3.78, the oscilloscope may have
to adjust the vertical scale factors to an unusual number, like 3.75 V/div.
Typically, probes have standard attenuation factors such as divide by 10,
divide by 20, or divide by 100,
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Calibration Commands

The commands in the Calibration subsystem initiate the instrument
calibration over the HP-IB. The Calibration Subsystem consists of the
following commands and queries:

e BEST:CANcel,

e BEST:CONTinue,
s BEST:DATA,

s BEST:STARt,

* BEST:STATus,

» FRAMe:CANcel,
* FRAMe:CONTinue,
® FRAMe:DATA,

¢ FRAMe:DONE?,
* FRAMe:LARBel,

¢ FRAMe:STARYS,

s FRAMe:MEMory?,
* FRAMe:TIME?,

* OUTPut,

PLUGin:CANcel,
PLUGin:CONTinue,
PLUGIn:DONE?,
PLUGIn:MEMory?,
PLUGIn:STARt,
PLUGIn:TIME?
SKEW, and
STATus.

Figure 12-1 is the syntax diagram of the Calibration Subsystem

cornmands.
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Calibration Commands
Probe Calibration

Figure 12-1
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Calibration Subsystem Syntax Diagram
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Calibration Commands
Probe Calibration

Figurs 12-1 (continued)

DO R CED :
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Calibration Subsystem Syntax Diagram (continued)
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Calibration Commands

BEST:CANcel
BEST:CANcel

Command CALibrate:BEST:CANCel
The CALibrate:BEST:CANCel command is equivalent to pressing the Cancel
softkey in the front-panel Calibrate best accuracy menu.
BEST:CONTinue

Command CALibrate:BEST:CONTinue
The CALibrate:BEST:CONTinue comrmand is equivalent to pressing the
front-panel Continue softkey in the Calibrate best accuracy menu.
BEST:DATA

Command CALibrate:BEST:DATA SLOT<slot_ number>,
<cal factors>
This command sends the BEST data calibration factors to the oscilloscope.

<glot> Identifies slot. Allowable values are SLOT1, SLOT2, SLOTS3, and SLOT4.

<cal factors>

Query

Returned Format

<cal factors>

Is a <long block> containing a copy of the BEST data. See “Block Data” in
chapter b for more information.

CALibrate:BEST:DATA? {SLOT<slot number>}

The CAlibrate:BEST:DATA? query returns all of the “BEST” accuracy
calibration factors associated with the specified channel.

{:CALibrate:BEST:DATA}<cal factore>

A <long block> containing a copy of the BEST data. See “Block Data” in
chapter 5 for more information.

12-12 HP 54710 and HP 54720
Programmer's Reference




Calibration Commands
BEST.STARt

Command

<channel N>

BEST:STARt

CAlLibrate:BEST:STARt <channel_ N>

The CALibrate:BEST:STARt command starts the best accuracy calibration
sequence.

Identifies the channel. N specifies a number optionally followed by a letter. If
no letter is specified, A is assumed (i.e., CHAN1 = CHAN1A).

Command

Query

Returned Format

BEST:STATus

CALibrate:BEST:STATus {ON | 1 | OFF | 0}

The CALibrate:BEST:STATus command turns off or on the Best Accuracy
Calibration Status display.

:CALibrate:BEST:STATus?

The query returns the state of the Best Accuracy Calibration Status display.
[sCALibate:BEST:STATus] {1 ] 0y <m>
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Calibration Commands
FRAMe:CANcel

FRAMe:CANcel

Command CALibrate:FRAMe:CANCel

The CALibrate:FRAMe:CANCel command is equivalent to pressing the
Cancel softkey when in the front-panel Calibrate Frame menu. This
command cancels the calibration on the oscilloscope mainframe.

FRAMe:CONTinue

. Command CALibrate:FRAMe: CONTinue

The CALibrate:FRAMe:CONTinue command is equivalent to pressing the
front-panel CONTINUE softkey when in the frame calibration menu. This
cormmand continues the calibration on the oscilloscope mainframe.

12-14 HP 64710 and HP 54720
Programmer's Reference




Csalibration Commands
FRAMe:DATA

Command

<cal factors>

Query

Returnad Format

<cal factors>

FRAMe:DATA

CALibrate:FRAMe:DATA <cal factors>

This command sends the FRAMe data to the oscilloscope.
Is a < long block> containing & copy of the Frame calibration structure.

CALibrate:FRAMe:DATA?

The CALibrate:FRAMe:DATA? query returns the calibration factors for the
oscilloscope mainframe.

{cALibrate:FRAMe:DATA} <cal factors»

Is a < long_block> containing a copy of the Frame calibration structure.

[
You cannot send calibration factors obtainad under any version of system
software earlier than 3XX back to an instrument that has been upgraded to
system software version 3.XX. The message “Invalid block™ will appear and
the calibration load will fail. You must racalibrate the instrument under system
softwara version 30X to obtain a set of calibration factors that can be loaded
using that version of the softwars.

Returned Format

FRAMe:DONE?

CALibrate:FRAMe:DONE?

The CAlibrate:FRAMe:DONE? query returns the pass/fail status of the last
frame calibration.

[:CALibrate:FRAMe:DONE] {1 | 0}
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Calibration Commands
FRAMe:LABel

Command

<label>

Query

Returned Format

FRAMe:LABel

CALibrate:FRAMe:LABel <label>

The CALibrate:FRAMe:LABel cormmand accepts a string of up to 80
characters. 1t is displayed as part of the frame calibration status screen and
is optional. It Is intended for user niotes, such as name/initials of the
calibrator or special notes about the calibration.

Is a <quoted string>.
s1CALibrate:FRAMe:LABel?

The query returns the currently defined label for the frame.
[CALibrate:FRAMe:LABel j<quoted astring><NL>

Query

Returned Format

FRAMe:MEMory?

CALibrate :FRAMe :MEMory?

The CALibrate:FRAMe:MEMory? query returns the state of the frame
calibration write protect switch.

[ :CALibrate:FRAMe:HEMOry] {PROTected | UNPRotected}  <NL>

Command

FRAMe:STARt

CALibrate:FRAMe:STARt

The CALjbrate:FRAMe:STARt command starts the annual calibration on the
oscilloscope mainframe.
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Calibration Commands
FRAMie:TIME?

: Query

Returned Format

<time>

FRAMe:TIME?

CAl.ibrate:FRAMe: TIME?

The CALibrate:FRAMe:TIME? query returns the date, time and temperature
at which the last full frame calibration process was completed.

[:CALibrate:FRAMe:TIME] <time> <NL>
Is in the format DD MMM YY HH:MM <delta_temp>

<delta_temp> is the difference between the current temperature and the
temperature when the last calibration was done. For example, <delta_temp>
might be:

-5¢C

10C

-12C
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Catibration Commands
OUTPut

Command

<value>

Query

Returned Format

OUTPut

CALibrate:0UTPut {AC2 | AC500} | {DC, <value>}

The CALibrate:OUTPut command sets the coupling, frequency and dc level
of the calibrator signal output through the front panel CAL connector.

Is a dc level value in volts.

:CALibrate:QUTPuL?

The query returns the current setup.
{ :CALibrate:0UTPut] {acz | acs003 | {pC, <value>}
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Calibration Commands
PLUGIn:CANcel

Command

PLUGin:CANCcel

CALibrate:PLUGin:CANcel

The CALibrate:PLUGin:CANcel command is equivalent to pressing the
front-panel Cancel softkey when in the Calibrate Plugin mernu. This
command cancels the calibration on a selected slot (plug-in).

Commang

PLUGin:CONTinue
CALibrate:PLUGin:CONTinue

The CALibrate:PLUGIn:CONTinue command is equivalent to pressing the
front-panel Continue softkey when in the Calibrate Plugin menu. This
command continues the calibration on a selected slot (plug-in).

Query

Returned Format

PLUGin:DONE?

CALibrate:PLUGin:DONE?

The CALibrate:PLUGIn:DONE? query returns the pass/fail status of the last
plug-in calibration.
[:CALibrate:PLUGin:DONE] {1 | 0}
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Calibration Commands
PLUGIn:MEMory?

Query

Returned Format

PLUGin:MEMory?

CALibrate:PLUGin:MEMory? {SLOTN}

The CALibrate:PLUGIn:MEMory query returns the state of the plug-in
memory write protect switch for the selected slot. The switch must be in the
UNPRotected state in order to calibrate the plug-in, or to program the
module serial number, If no plug-in is present in the selected slot, the
message Empty Slot is returned.

[:CALibrate:PLUGin :MEMory) {PROTected |UNPRotected) <NL>

Command

PLUGIn:STARt

CALibrate:PLUGin:STARL

The CALibrate:PLUGIn:STARt command starts the plug-in calibration
sequence. .

Query

Returned Format

<value>

PLUGin:TIME?

CALibrate:PLUGin:TIME? ({SLOTN}

The CALibrate:PLUGIn:TIME? query returns the date, time and temperature
at which the plug-in, in slot N, was last calibrated. If no plug-in is present in
the selected slot, the message “Empty Slot” is returned.

[sCALibrate:PLUGIn:TIME] <value>
Is in the format DD MMM YY HH:MM <delta_temp>

<delta_temp> is the difference between the current temperature and the
temperature when the last calibration was done. For example, <delta_temp>
might be:

~5¢

10C

-12C
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Calibration Commands
SKEW

'_ Command

<gkew>

Query

Returned Format

SKEW

CALibrate:SKEW {CHANnelN},<skew>

The CALibrate:SKEW command sets the channel-to-channel skew factor for
channel N. The numerical argument is a real number in seconds which is to
be added to the current timebase position to effectively shift the position of
CHANnel N's data in time. It can be used to compensate for differences in
the electricai lengths of input paths due to cabling and probes.

Is a real number.
sCALibratesSKEW? {CHANnelN}

The query returns the current skew factor.
[:CALibrate:SKEW] <skew factor><NL>
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Calibration Commands
STATus?

STATus?

Query CALibrate:STATus?

The CALibrate:STATus? query returns the calibration status of the
instrument. These are nine, comma-separated, 32-bit integers. The data are
available from the front panel via the Display Frame Calibration screen
accessed from the Utility calibration menu.

Returned Format [:CALibrate:STATUs] <statua>

<gtatus> <Frame Status>,
<Slotl Vertical>, <Slot 1 Trigger>,
<SlotZ Vertical>, <Slot 2 Trigger>
<Slot3 Vertical>, <Slot3 Trigger>,
<Slot4 Vertical», <Slotd Trigger>
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Channel Commands

The CHANNEL subsystern commands control all vertical { Y axis)
functions of the oscilloscope. The options for the channel subsystem
commands vary depending on which plug-in you are using.

The channel displays may be toggled on and off with the root level
commands VIEW and BLANK.
The Channel subsystem contains the following commands and queries:

¢ BWLirnit,

¢ DISPlay,

¢ INPut,

* OFFSet,

¢ OUTPut,

¢ PROBe,

¢ PROBe:CALibrate,
s PROBe:INPut,

® PROTection:CLEar,
* PROTection?,

* RANGe,

* SCALe,

¢ SENSitivity,

¢ UNITs,

s UNITs:ATTenuation, and
¢ UNITs:0FFSet.

Figure 13-1 is the syntax diagram for the Channel subsystem
commands.
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Figure 13-1
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Channel Commands

Figure 13-1 (continued)
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Channel Commands
BWLimit

© Command

<npumbex>

Example

Query

Raturned Format

BWLimit

:CHANnel<number> :BWLimit {{ON | 1} | { OFF | 0 }}

This command controls an internal low-pass filter if one is present in the
channel hardware. When ON, the bandwidth of the specified channel is
limited. See the plug-in manual for the cutoff frequency specification. The
bandwidth limit filter can be used when either AC or DC coupling has been
selected with the :CHANneIN:INPut command.

The channel number represents an integer 1 to 4 followed by an optional
letter A or B (CHAN1 = CHAN1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The foilowing example sets the internal low-pass filter to *ON* for channel 1.

10 OUTPUT 707;%:CBANNEL]:BWLimit ON*
20 EWD

:CHANnel<number>:BWLimit?

The query returns the state of the internal low-pass filter for the specified
channel.

[ ;CHARnel<number>:BWLimit] {1 | 0}
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Channel Commands
BWLimit

Exampla The following example places the current setting of the internal low pass
filter in the string variable, Limit$, and then prints the contents of the
variable {o the controller’s screen.

10 DIM Limit§[50] tDimension variable
20 OUTPUT 707; " :CHANNELI : BRLIMIT? "
..... . 30 ENTER 707;Limit$
40 PRINT Limit§
50 ERD
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Channel Commands
DISPiay

" Command

<number>

Exampls

- Query

Returned Format

Example

DISPlay

:CHANnel<number>:DISPlay {{ ON | 1} | { OFF | 0}}

This command sets the specified channel to on or off.

The channel number represents an integer 1 to 4 followed by an optional
letter A or B (CHANI = CHANI1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The following example sets channel 1 display to on.

10 QUTPUT 707; "CEANNEL1:DISPLAY ONR"
20 EXD

:CHANnel<number>:DISPlay?

The query returns the current display condition for the specified channel.
[ tCHANnel<number>:DISPlay] {i | 0}

The following example places the current setting of the channel 1 display in
the string variable, Display$, and then prints the contents of the variable to
the controller's screen.

10 DIM Display$[50} tDimension varizble

20 OUTPUT 707;":CHANNRL1:DISPLAY?"

30 ERTER 707;Display$

40 PRINT Dlaplay$

50 END
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Channel Commands
INBut

Command

<number>

<parameter>

INPut

:CHANnel<number>:;INPut <parameter>

This command selects the input coupling, impedance, and LF/HF reject for
the specified channel. The coupling for each channel can be set to AC, DC,
or L¥Reject.

The channel number represents an integer 1 - 4 followed by an optional
letter A or B (CHAN1 = CHAN1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The parameters available in this command are dependent on the plug-in and
are listed below,

HP S47114 DC50: de 502

HP S4T12A DESD: de 500
LF1_B0: ac, 38 kHz

HP S4713A DCEO: dc 5002
0C: dc 1 M2

LFT: sc 1 M, %0 Hz
LF2: 1 M0, 450 Hz
HP 547138 & HPS4TIAA DC50: de 5002
DC:de 1 MG
{F1: 2c 1 K02, 10H:
LF2 1 MQ 450 Hz
HP 54721A DCSG: de 5002
LF1_50: ac, >34 kHz

HP S472A DC50: do BO Q2

138 HP 54710 and HP 54720
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Example

Query

Returned Format

Example

Channel Commands
INPut

The following exarple sets the channel input to DC50.

10 oUTPUT 707;>:CEANNELI:INPut DC50*
20 EXD

:CHANnel<number>: INPut?

[CHANnel<number>:INPut]<parameter>

The following example places the current input for channel 1 in the string
variable, Input$. Then the program prints the contents of the variable to the
controller's screen.

10
20
30
40
50

DIM Input$[50} iDimension variable
QUTPUT 707; " :CHANNEL]1 : INPUT?

ENTER 707; Input$§

PRINT Input$§

BND
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Channel Commands
OFFSet

Command

<numbexr>

<offset value>

Example

OFFSet

:CHANnel<number>:0FFSet <cffset value>

This command sets the voliage that is represented at center screen for the
selected channel. Offset parameters are plug-in, probe, and vertical scale
dependent.

The channel number represents an Integer 1 - 4 folowed by an optional
letter A or B (CHAN1 = CHANIA). The integer is the slot in which the
channel resides. The letter is used to ldentify which of two possible channels
in the slot is being referenced.

Offset value at center screen. Usually expressed in volts, but could be in
other measurement units such as amperes if you have specified other units
using the CHANnel:UNITs cormmand.

The following example sets the offset for a plug-in to 125 m in the current
measurement units:

16 OQUTPUT 707;*:CBANNEL1:OFFSET 125E-03"

20 ERD

When you are receiving numeri¢ data into numeric variables, the headers
should be turned off. Otherwise, the heeders mey cause misinterpretation of
returned data.
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Channel Commands

OFFSet
Query :CEANnel<number>:QFFSet?
The query returns the current offset value for the specified channel.
Returned Format [CHANnel<number>:0FFSet] <offset value><NL>
Example The following example places the offset value of the specified channel in the

string variable, Offset$, and then prints the contents of the variable {o the
controller's screen.

10 DIM¥ Offset§[50]

20 OUTPUT 707;"CHANNEL1:OFFSET?"

30 ENTER 707;0ffaet$

40 PRINT Offset$

50 ERD
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€hannel Commands
OUTPut

OUTPut

Command :CHANnel<number>:0UTPut {{ON | 1 | OFF 0}}

The OUTPut command is used for plug-ins with calibration cutputs. It turns
the Calibration output on or off.

Query :CHANnel<number>:OUTPut?

The query returns the state of the Calibration output.
Returned Format [ sCllANnel,number>:0UTPut] {1 | O}<NL>
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Channel Commands
PROBe

Command

<numbear>

<attenuation

factor>

Example

See Also

PROBe

:CHANnel<number>:PROBe <attenuation
factor>{, {RATioc | DECibel}]

This command sets the probe attenuation factor and, optionally, the units
for the probe attenuation factor. The range of the probe attenuation factor is
from 0.0001 to 1000000 and —80 dB to 120 dB. The reference constants that
are used for scaling the display factors are changed with this command,
including automatic measurements and trigger levels.

The channel number represents an integer ! - 4 followed by an optional
letter A or B (CHAN1 = CHAN1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

A real number from 0.0001 to 1000000, or —~ 80 dB to 120 dB representing
the probe attenuation factor and depends on the units.

The following example sets the probe attenuation factor of channel 1 to 10
and the units to decibel.

10 OUTPUT T07;":CHANNELI:FROBE 10, DEC®
20 END

For information on skew, see CALibrate commands.
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Quary

Returned Format

Example

Channei Commands
PROBe

:CHANnel<number>:PROBe?

The query returns the current probe attenuation setting for the selected
channel, and the units.

[ :CHANnel<number>:PROBe] <attenuation>,{RATio | DECibel}<wi>

The following example places the current attenuation setting for channel 1
in the string variable, Atten$, and then the program prints. the contents.

10
20
30
40
50
60

DIM Atten$([50] tDimension variable
OUTPUT 707;*:SYSTEM:HBREADER OFF®

OUTPUT 707;*:CHANNEL] :PROBE?

ENTER 707:Atten$

PRINT Atten$

BND

If you use a string variable, the query returns the attenuation value and the
factor (decibel or ratio). If you use an integer variable, the query returns the
attenuation value. You must then read the attenuation units into a string
variable.
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Channel Commands
PROBe:CALibrate

PROBe:CALibrate

Command :CHANnel<number>:PROBe:CALibrate

This command starts the probe’s calibration for the selected channel.

Example The following example starts calibration for CHANNELL.

10 OUTPUT 707;“:CHANNEL1:PROBE:CALIBRATE"
20 END
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Channel Commands
PROBe;INPut

Command

<number>

Example

Query

Returned Format

Example

PROBe:INPut

:CHANnel<number>:PROBe:INPut {DC|LF1|LF2|LF3}

This command is valid for the HP 54715A plug-in only (with probe
attached). It is used to set the inpui coupling, impedance, and LF reject for
the specified channel's probe.

Input impedance is IMQ for all settings. DC selects dc coupling. LF1
selects ac coupling with 5 Hz low frequency rejection. LF2 selects ac
coupling with 0.5 Hz (600 mHz) low frequency rejection. LF3 selects ac
coupling with 0.05 Hz (60 mHz) low frequency rejection.

The channel number represents an integer 1 - 4 that specifies the slot in
which the channel resides.

The following example sets the probe input to ac coupling at 1M with 5 Hz
low frequency rejection.

10 oUTPUT 707;*:CHANNEL:PROBe:INPut LF1*

20 END

:CHANnel<number>:PROBe: INPut?

The query returns the current probe input setting of the specified channel.
[CHANnelN:PROBe:INPut] {DBC|LF1|{LF2|LF3} <NL>

The following example places the current probe input for channel 1 in the
string variable, Probe$. Then the program prints the contents of the variable
to the controller's screen.

10 DIM Probe$[50) tDimension variable

20 OUTPUT 707;*":CHANNEL] :PROBE: INPUT?"

30 ENTER 707;Probe$

40 PRINT Probe$

50 EHND

13-16 HP 54710 and HP 54720
Programmer's Reference




Channel Commands
PROTection;:CLEar

* Command

<npumber>

Example

PROTection:CLEar

:CHANnel<number>PROTection:CLEar

This command is used to clear (reset) the overload protection. It allows the
charninel to be used again after the signatl that caused the overload has been
removed from the channel input.

The channel number represents an integer 1 to 4 followed by an optional
letter A or B (CHAN1 = CHAN1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced,.

The following example clears the overload protection for channel 1.

10 OUTPUT 707; " :CHANRELI :PROTECTION:CLEAR"
20 END
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Channe! Commands
PROTection?

Query

Returned Format

Example

PROTection?

: CHANnel<number>:PROTection?

This query returns the state of the input protection for CHANnel<number>.
If a channel has no input protection, then NORMAL is always returned.

[CHANnel<number>:PROTection] {NORMal | TRIPped | <nuli>}

The following example places the current state of the input protection for
the specified channel in the string variable, Protect$, and then prints the

. contents of the variable to the controller’s screen.

10 DIM Protect${50)

20 QUTPUT 707; "CHANNEL] :PROTECTION?"
30 ENTER 707;Protect$

40 PRINT Protect$

50 END

If there is no plug-in in the selected siot, a null string is returned. The message
-241, "Hardware missing” will be placed in the error queue.
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Channe! Commands
RANGe

 Command

<number>

<range value>

Example

Cuery

Returned Format

RANGe

:CHANnel<number>:;RANGe <range value>

The CHANnel<number>:RANGe command defines the full-scale vertical axis
of the selected channel. It sets up acquisition and display hardware to
display the waveform at a given range scale. The values represent the full
scale deflection factor of the vertical axis in volts. These values change as
the probe attenuation factor is changed.

The channel number represents an integer 1 to 4 followed by an optional
letter A or B {CHAN] = CHAN1A). The integer is the slot in which the
charnnel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

Full-scale voltage of the specified channel number. Available ranges are
dependent on the piug-in being used and attenuation factor.
The following example sets the full-scale range for channel 1 to 500 mV,

10 ouTputr 707;*:CHANRELL:RANGE 500M*
20 END

:CHANnel<number>:RANGe?

The CHANnel<number>:RANGe query returns the current full scale vertical
axis setting for the selected channel.

[ :CHANnel<number>:RANGe]<range value><NL>
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Example

Channel Commands
RANGe

The following example places the current range value in the number

variable, Setting, then prints the contents of the variable to the controller’s
screen,

10 OUTPUT 707;":SYSTEM:HEADER OFF" tResponse headers off
20 OQUTPUT 707;":CHANNEL1 :RANGE?"

30 ENTER 707;Setting

40 PRINT Setting

50 END
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Channel Commands
SCAle

 Command

<number>

<scale value>

Example

Query

Returned Format

Example

SCALe

:CHANnel<number>:SCALe <scale value>

This command defines the vertical scale of the channel in units per division.
This command is the same as the front-panel channel scale.

The channel number represents an integer 1 to 4 followed by an optional
jetter A or B (CHAN1 = CHAN1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

Vertical scale of the channel in units per division.

The following example sets the scale value for channel 1 to 500 mV.

10 OUTPUT 707;":CHANNEL1:SCALE 500M"
20 ERBRD

:CHANnel<number>:SCALe?

The query returns the curent scale setting for the specified channel,
[ :CHANnel<number>:8CALe] <scale value><NL>

The following example places the current scale value in the number variable,
Setting, then prints the contents of the variable to the controller's screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" {Response headers off

20  OUTPUT 707;*:CHANNEL1:SCALE?"
30 ENTER 707;Setting

40 PRINT Setting

50 END
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Channe! Commands
SENSitivity

Command

<number>

Example

Guery

Returned Format

Example

SENSitivity
:CHANnel<number>:SENSitivity {MAXimum | DEFault}

This command is valid for the HP B4711A plug-in only. & is used to set the
sensitivity to either maximum or default values.

The channel number represents an integer 1 to 4 followed by an optional
letter A or B (CHAN1 = CHAN1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The following example sets the sensitivity for channel 1 to maximum.

10 QuTPUT 707; " :CHAKRNEL1:SENSITIVITY MAXIMUM"
20 END

:CHANnel<number>:SENSitivity?

The query returns the carrent setting of the sensitivity of the specified
channel.

[ sCHANnel<number>:SENSitivity] {MAXimum|DEFault)}<NL>

The following example places the current state of the sensitivity for the
specified channel in the string variable, Sens$, and then prints the contents
of the variabje to the controller's screen.

10 DIM SensS{50]

20 OUTPUT 707;*CHANNEL]1:SENSITIVITY?"

30 ENTER 7(7;Sens$

40 PRINT Sens$

50 END
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Channel Commands
UNilTs

- Command

<number>

Example

Query

Returned Format

Example

UNITs

:CHANnel<number>:UNITs {VOLT | AMPere | WATT |
UNKNowrn }

This command allows you to work in vertical units other than voits. The
units command changes the name of the Y-axis units from VOLTS to AMPS,
WATTs, or UNKNown. The units are implied for other pertinent channel
commands (such as RANGe and OFFSet).

The channel number represents an integer 1 to 4 followed by an optional
letter A or B {CHANI1 = CHANI1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two poessible channels
in the slot is being referenced.

The following example sets the units for channel 1 to amperes.

14 OoUTPUT 707;":CHANNEL]:UNITS AMPERE"
20 END

:CHANnel<anumber>:UNITs?

The query returns the current units setting for the specifiied channel.
[ :CHANnel<number>:UNITs} {VOLT | AMPere | WATT | UNKNown} <NL>

The following example places the vertical units for the specified channel in
the string variable, Units$, and then prints the contents of the variable to the
controller's screen. '
10 DIM Units$[50)

20 QUTPUT 707;"CHARNEL1:URITS?"

30 ENTER 707;Units$

40 PRINT Unita$

50 END
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Channel Commands
UNITs:ATTenuation

Command

<nunmber>

<attenuation>

Example

Query

Returned Format

Example

UNITs:ATTenuation

:CHANnel<number>:UNITs:ATTenuation <attenuation>

This command specifies a ratio that indicates how the unit specified in the
:CHANnRel <number>:UNITs relates to one volt.

The channel number represents an integer 1 to 4 followed by an optional
letter A or B (CHAN1 = CHAN1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The number of volts per unit, such as volis/watf.

The following example specifies channel 1 units as watts and that the device
under test supplies the channel input with 30 volts for every watt.

10 OUTPUT 707;"CHANNEL1:UNITS WATT"

20 OUTPYUT 707; CHANNEL]:UNITS:ATTENUATION 30"

30 END

:CHANnel<number>:UNITs :ATTenuation?

The query returns the number of volts per user specified units.
[CBANhel<number>:UN1Ts:ATTenuation] <attenuation>

The following example places the current unit attenuation value in the
number variable, Setting, then prints the contents of the variable to the
coniroller's screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" tResponse headers off
20 OQUTPUT 707;":CHANNELI:UNITS:ATTENUATION?"

30 ENTER 707;Setting

40 PRINT Setting

50 END
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Channel Commands
UNITs:0FFSet

Command

<pumber>

<offset>

Example

Query

Returned Format

Example

UNITs:OFFSet

:CHANnel<number>:UNITs:0FFSet <offset>

This command specifies a constant value in volts that will be added to the
signal to compensate for any offset. For example, if the units are watts and
the measured signal has 0.5 volts offset at 0 watts, then the argument for
this command should be -0.5 to ensure that 0 watts will appear at center
screen when CHANRel:OFFSet is set to 0.

The channel number represents an integer 1 to 4 followed by an optional
letter A or B (CHANI1 = CHANI1A). The integer is the slot in which the
channel resides. The letter is used to identify which of two possible channels
in the slot is being referenced.

The constant value in volts to be added to the measured signal.

The following example sets the offset compensation value for the assighed
units of channel 1 te 0.1 volts.

10 OUTPUT 707;":CHANNEL1:UNITS:OFFSET 0.1%

20 END

:CHANnel<number>:UNITs:0FFSet?

This query returns the current units offset value for the specified channel.
[ :CHANnel<number>:UNITS:0FFSet] <offset>

The following example places the current unit offset value in the number
variable, Setiing, then prints the contents of the variable to the controller's
screen,

10 OUTPUT 707;":1SYSTEM:HEADER OFF* tResponge headers off
20 OUTPUT 707;":CHANNEL1:UNITS:OFFSET?"

30 ENTER 707:Setting

40 PRINT Setting

50 ERD
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Channel Commands
UNITs:OFFSet
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Disk Commands

The DISK subsystem commands perform the disk operations as defined
under the disk menu. This allows storage and retrieval of waveforms, setups
and pixel memory as well as formatting the disk.

The filenames used for files are compatible with DOS. They consist of up to
8 characters for the name with a 0 to 3 character extension separated by a "’
(dot). File names are all uppercase but can be entered in either upper or
lower case and will be forced to upper case internally. Valid characters are
[A-Z, 0-9, _ (the underscore character)].

‘ Tha filename must be enclosed in quotes. l

The Disk subsystem contains the following commands and queries:
® DELete,

* DIRectory?,

e FORMat,

e LOAD, and

® STORe.

Figure 14-1 is the syntax diagram of the Disk Subsystem,

14-2 HP B4710 and HP 54720
Programmer’s Reference




Figure 14-1
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Disk Commands
DELgte

DELete

Command :DISK:DELete "<filename>"

The DISK:DELete command deletes a file from the disk. An error is
displayed on the screen if the requested file does not exist.

<filename> A DOS compatible filename. Up to 8 characters with 3 character extension.

Example 10 OUTPUT 707;":DISK:DELETE ""FILE1l.SET"""
20 END
DIRectory?

Guery ¢DISK:DIRectory?

This query returns the directory listing of the currently installed disk. Each
entry is 63 bytes long including a carriage return and line feed.

Returned Format {sDISK:DIRectory] <directory>

<directory> List containing <filel.ext> <type> <size> <date> <time> for each entry.

<type> One of (SETUP | WAVEFORM | WF_TEXT | PIXEL I TIFF | GIF | SUMMARY
IPCX I PCL I EPSON | MASK | DATABASE 1 DOS | ASCII | IBPRG}

<size> Isaninteger.
<date> Inthe format DD MMM YY

<time> Inthe format HH:MM
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Disk Commands
FORMat

© Command

Example

FORMat

tDISK:FORMat

The DISK:FORMat command formats a disk in the drive. It is assumed that
the disk that is to be formatted is in the drive when the command is issued.

10 QUTPUT 707;":DISK:FORMAT"
20 END

Command

<filename>

<destination>

- Example

LOAD

:DISK:LOAD "<filename>"[,<destination>]

The DISK:LOAD command restores a setup, a waveform, a mask, a database,
or a pixel memory from the disk. The type of {ile is determined by the
filename suffix if one is present or by the destination field if one is not
present. The database may only be loaded in internal format.

DOS compatible filename. Up to 8 characters with 0 to 3 character
extension. Either .wav, .msk, .wdb, .txt, .pix, or .set may be used as a suffix
after the filename. For a database, the file suffix must be .wdb. I no file
suffix is specified, the default is .wav.

One of (WMEMoryN | SETup | PMEMoryl | DATAbase | MASK]

The maximum size of .txt waveforms is 128K points. Up to two waveform
memories may be used when loading in a .txt file for records exceeding 64K
points. Up to four waveform memories can be used if the file is in internal
format.

10 CUTPUT 707;":DISK:LOAD ""FILEIl.WAV'" , WMEM1"
20 ENWD
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Disk Commands
STCRe

Eomman

<f

d

<source>

<number>

ilename>

<format>

Example

STORe

:DISK:STORe <source>, "<filename>"[,<format>]

The DISK:STORe command stores a setup, a waveform, a database, a
mask,or pixel memory to the disk. The filename does not include a suffix.
The suffix is supplied by the instrument depending on the source and file
format specified. The database may only be saved in internal format.

{CHANnel<number> | FUNCtionN<number> | WMEMory<number> | SETup
| PMEMoryl | HISTogram | DATabase | FFT | MASK}

For channels: 1, 2, 3, or 4, optionally followed by A or B.
For functions: 1 or 2.
For waveforms: 1, 2, 3, or 4.

Is an MS-DOS compatible name of the file up to 8 characters long

One of [TEXT [,<¥VALues> | <VERBose>] | INTernal)

The format field is for waveforms, the defauitis INTernal. In TEXT mode, y
values may be specified so that only the y values are stored. VERBose is the

default in which y values and the waveform preamble is stored. Only
waveforms of 128K or less may be written to disk in the TEXT formats. See the
WAVeform Commands chapter for information on.converting data to values.

10 OuUTPUT 707;":DISK:S5TORE SET,""FILEl1.SET"""
20 END
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Display Commands

The DISPLAY subsystem controls the display of data, markers, text,
graticules, and the use of color.

The display mode is selected by the ACQUIRE:TYPE command and
the number of averages is selected by the ACQUIRE:COUNT
command.

The Display subsystem contains the following comumands;
* ASSign,

s CGRade,

* CGRade:LEVels,

¢ COLumn,

e DATA,

¢ DCOLor (Default COLor),

* DWAVeform (Draw WAVeform),
s FORMat,

® GRATicule,

* INVerse,

¢ LINE,

* MASK,

* PERSistence,

¢ ROW,

* SCOLor (Set COLor),

¢ SOURce,

* STRing, and

s TEXT.

Figure 15-1 is the syntax diagram for the Display subsystem
cormmands,
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Figura 15-1
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Display Commands

Figure 15-1 {continued)
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Display Commands

Figure 15-1 {continued)
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Display Commands

channel_num
function_num
memory_hum
column_number
mask_srgument
persistence_value
row_number
plugin_number
celor_nams

string_argument

Display Subsystem Commands Syntax Dingram {continued)

an integer, 1 through 4.
anintager, 1or2,

aninteger, 1or2,

&n inteper, 0 through 81,

&n integer, 0 to 256.
& regi number, 0 to 40.
an integer, 010 27.

an integer, 1 through 4.

the name of & display color. See SCOLor for 3 list of color names.

any serias of ASCl! characters enclosed in guotes,
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Display Commands
ASSign

" Command

<number>

Example

Query

Returned Format

Example

ASSign

:DISPlay:ASSign {CHANnel<number> |
FUNCtion<number> | WMEMory<number> | FFT}, {UPPer |
LOWer)}

This command assigns the specified waveform, function, or FFT to the
specified portion of the waveform area on the screen. This command has no
effect when the graticule format is single.

For channels: 1 through 4, optionally followed by an A or B.
For functions: 1 or 2.

For waveform memories: 1 to 4.

The following example assigns channel 1 to the upper portion of the
oscilloscope screen.

10 OUTPUT 707;":DISPLAY:ASSIGN CHANNELL,UPPER”
20 ERD

1

:DISPlay:ASSign? {CHANnel<number> |
FUNCtion<number> | WMEMory<number> |FFT}

The query returns the portion of the waveform area where the specified
waveform is displayed or was last displayed if it is not currently on screen.

{:DISPlay:ASSign? {CHANnel<number> | FUNCtion<number> |
WMEMory<number> | FFT} {UPPer | LOWer)<NL>

The following example returns the portion of the waveform area where the
channel 1 waveform resides to the string variable, Setting$, then it prints the
contents of the variable to the controller’s screen.

10 DIM Setting${50} tDimension variable

20 OUTPUT 707;*:DISPLAY:ASSIGN? CHANNEL1"

30 ERTER 707;setting$

40 PRINT sSetting$

50 END
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Display Commands
CGRade

Command

Example

CGRade

:DISPlay:CGRade {{ON | 1} | {OFF | 0}}

The DISPlay:CGRade command sets the color-graded display on or off. When
in the color-graded display mode, all signals are mapped into a database and
shown with different colors representing varying number of hits in a pixel,
“Connected dots” and “high-resolution” display modes are disabled when the
color-graded display is on.

The oscilloscope has three features that use a specific database. This
database uses a different memory area than the waveform record for each
channel. The three features that use the database are histograms, mask
testing, and color-graded display. When any one of these three features is
turned on, the oscilloscope starts bullding the database. The database is the
size of the graticule area, which is 256 pixels high by 451 pixels wide. Behind
each pixel is a 16-bit counter. Each counter is incremented each time a pixel
is hit by data from a channel or function. The maximum count (saturation)
for each counter is 63,488, You can check to see if any of the counters is
close to saturation by using the DISPlay:CGRade ON command to enable the
color-graded display feature. The color-graded display uses colors to
represent the number of hits on various areas of the display.

The default color-grade state is off,

The following example sets the color-graded display on.

10 OQUTPUT 707;":DISPLAY:CGRADE ON"
20 END
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GQuery

Returned Format

Example

Display Commands
CGRade

sDISPlay:CGRade?

The DISPlay:CGRade query returns the current color-grade state.
[ :DISPlay:CGRade] {OR | OFF} <NL>

The foillowing example returns the current color grade state.

10
20
30
40
50

DIM Setting$[50} Ibimension variable
QUTPUT 707;":DISPLAY:CGRADE?"

ENTER 707;:Cgrade$

PRINT Cgrade$

END
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Display Commands
CGRade:LEVels?

Query

Returned Fermat

<color
format>

Example

CGRade:LEVels?

tDISPlay:CGRade:LEVels?

The DISPlay:CGRade:LEVels query returns the range of hits represented by
each color. Fourteen values are returned, representing the minimum and
maximum count for each of seven colors. The values are returned in the
following order:

Greatest intensity color minimum,
greatest intensity color maximum,
next greatest intensity color minimurm,
next greatest intensity color maximum,

least intensity color minimum, and
least intensity color maximum.

[sDISPlay:CGRade:LEVels] <color format> <HL>

<intensity color min / max> is an integer value from 0 to 65535

The following example gets the range of hits represented by each color and
prints it on the controller screen:

16 DIM setting$[50]} i1Dimension variable

20 OUTPUT 707;*:DISPLAY:CGRADE:LEVELS?"

30 ENTER 707;Cgrade$

40 PRINT Cgrade$

50 gD
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Dispiay Commands
COLumn

Command

<value>

Example

Query

Returned Format

Example

COLumn

:DISPlay:COLumn <value>

This command specifies the starting column for subsequent DISPlay:STRing
and DISPiay:LINE commands.

An integer, 0 to 81, representing the starting column for subsequent STRING
and LINE commands. The entire viewing area of the screen is divided into 28
rows by 82 columns, so your text can be written anywhere on the screen.

The following example sets the starting column for subsequent
DISPlay:STRing and DISPlay:LINE commands to column 10.

10 OUTPUT 707;~:DISPLAY:COLUMN 10*

20 END

tDISPlay:COLumn?

The DiSPlay:COLumn query returns the column where the next
DISPlay:LINE or DISPlay:STRing starts.

[:DISPlay:COLumn] <value><NL>

The following example returns the current column setting to the string
variable, Setting$, then prints the contents of the variable to the controller's
screen.

10 DIM Setting$[50} ibimension variable

20 OUTPUT 707;:":DISPLAY:COLUMN?*

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Display Commands
DATA

DATA

Command :DISPlay:DATA <binary block data>

This command writes waveform data to the pixel memory of the instrument
(PMEMory1). The DATA command is followed by a block of binary data that
is transferred from the controlier to the pixel memory in the instrument.

<Binary_block Datainthe IEEE 488.2 definite block format.
data>

Pixel Format The data that is output by this command is the displayed data from the
waveform display area (inside the graticule) of the oscilloscope CRT. When
using the DISPLAY:DATA command, the information is output as bytes of
pixel data. The waveform display area is 451 pixels horizontally by 256 pixels
vertically. Each pixel row is divided into 58 bytes of eight bits each as in
figure 15-2.

Figure 15-2
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Data Output Format

Query

Returned Format

Display Commands
DATA

The pixel plane is 14,848 bytes representing the waveform display portion of
the dispiay. The waveform display portion Is from and including the top
graticule line, to and including the bottom graticule line, as well as all
information inside the graticule. The first 58 bytes of data that are output
correspond to the top row of the waveform display. The next 58 bytes are
the second row of the waveform display, the third 58 bytes correspond to
the third row, and so on. The data is output in rows until the 256th pixel row
of data is sent. The 256th row corresponded to the bottom graticule line of
the waveform display area.

Each of the pixel rows contain 451 pixels that are sent in 8-bit bytes, and
266 rows of pixel data are sent. Each row is sent as 58 bytes. There are 13
unused bits in each row, because 58 bytes times 8 bits equals 464 bits per
row. 266 rows of data are sent, so 58 bytes times 256 rows equals 14,848
bytes sent for each screen of data.

The 13 unused bits in each row are off-screen, and must be set to zero when
sending data to display.

:DISPlay:DATA?
[:DISPlay:DATA] <binary_block data><NL>

The query returns waveform data from the pixel memory of the instrument,
The query causes the instrument to output pixel data from the pixel
memory. The query also follows the IEEE 488.2 definite block format.

This oscilloscope has one pixel memory.
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Display Commands
DCOLor {Default COLor)

DCOLor (Default COLor)

Command tDISPlay:DCOLor

This command (Default COLor) returns the screen colors to the predefined
colormap.

Example This exarple sends the BCOLor command.

10 OUTPUT 707;*:DISPLAY:DCOLOR"
20 EED

16-14 HP 54710 and HP 64720
Programmer's Reference




Display Commands
DWAVeform (Draw WAVeform)

Command

Example

Example

DWAVeform (Draw WAVeform)

:DISPlay:DWAVeform {FAST | CDOTs | HRESolution}

This command (Draw WAVeform) sets the waveform draw mode to FASt,
Connected DOTs, or High RESolution. This command has no effect when the
color-graded display is on,

This example sets the waveform draw mode to high resolution.

10 OUTPUT 707;":DISPLAY :DWAVEFCORM HRESOLUTION®
20 END

:DISPlay:DWAVeform?
The query returns the current waveform draw mode.

The following example places the current setting for the waveform draw
mode in the string variable, Setting$, then prints the contents of the variable
to the controller’s screen.

10 DIM Setting${50} tDimension variable

20 OUTPUT 707;":DISPLAY : DWAVEFORM?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Display Commands
FORMat

Command

Example

Query

Returned Format

Example

FORMat

:DISPlay:FORMat {{SINGle | 1)} | {(DUAL | 2}}

The DISPlay:FORMat command sets the number of graphs. Sending 1 or
SINGle sets number of graphs to 1. Sending 2 or DUAL sets the number of
graphs to 2. Each graph defines a separate graticule area within the
waveform display area.

Eight divisions are used for the full scale range in both format modes.
Waveforms can be assigned {o each area of the screen with the
DISPLAY:ASSIGN cornrmand.

The following example sets the number of graphs to 2.

10 ouTpuT 707;":DISPLAY tFORMAT DUAL*®
20 END

:DISPlay:FORMat?

The DISPlay:FORMat query returns the current number of display areas on
the screen.

[:DISPlay:FORMat}l {1 } 2}<NL>

The following exarnple places the current setting for the display format in
the string variable, Setting$, then prints the contents of the variable to the
controller’s screen.

10 DIM Setting${50] tDimension variable

20 OQUTPUT 707;":DISPLAY :FORMAT?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Display Commands
GRATicule

. Command

Example

Query

. Returned Format

Example

GRATicule

:DISPlay:GRATicule {GRID | FRAMe}
This command selects the type of graticule that is displayed.

The following example sets up the background of the oscilloscope’s display
with a frame separated into major and minor divisions.

16 OUTPUT 707;%:DISPLAY:GRATICULE FRAME"
20 EWND

:DISPlay:GRATicule?

The DISPlay:GRATicule query returns the type of graticule currently
displayed.

[:DISPlay:GRATicule] {GRID | FRAMe)}<NL>

The following example places the current setting of the display graticule in
the string variable, Setting$, then prints the contents of the variable to the
controller's screen.

10 DIM Setting${50] t1Dimengion variable

20 OUTPUT 707;":DISPLAY:GRATICULE?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Display Commands
IKVerse

Command

Example

Query

Returned Format:

Exampls

INVerse

tDISPlay:INVerse {{ON | 1} | {OFF | 0}}

This command determines whether or not text sent with the DISPlay:LINE
or DISPlay:STRing command will be written with the INVERSE attribute. If
the inverse attribute is on, the text is written in inverse video.

The following example turns the inverse attribute on for future
DISPlay:LINE and DiSPlay:STRing commands.

1¢ OUTPUT 707;":DISPLAY : INVERSE ON®
20 END

:DISPlay:INVerse?

The DISPlay:INVerse query returns the current state of the DISPlay:INVerse
command.

{ :DISPlay:INVerse] {1 | O}<NL>

The following example places the current seiting of the inverse attribute in
the string variable, Setting$, then prints the contents of the variable to the
controller's screen,

10 DIM Setting$[50} iDimension variable

20 OUTPUT 707;":DISPLAY : INVERSE?"

30 ERTER 707;Setting$

40 PRINT Setting$

50 END
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Display Commands
LINE

Command

<gtring>

Example

LINE

tDISPlay:LINE "<string>"

This command writes a quoted string parameter to the screen, starting at
the location specified by the DISPlay:ROW and DISPlay:COLumn commands.

Any series of ASCII characters enclosed In quotes.

The following example writes the message “Test 1” to the screen, starting at
the current row and column location.

10 OUTPUT 707;":DISPLAY:LINE ““TEST i""*

20 ERD

Text may be written up to coluran 81. If the characters in the string
parameter do not fill the line, the rest of the line is blanked. If the string is
longer than the space available on the current line, the excess characters are
discarded. In any case, the ROW is incremented and the COLumn remains
the same. The next DISPlay:LINE command will write on the next line of the
display. After writing line 27, the last line in the display area, the ROW is
reset to 0.
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Disptay Commands
MASK

Command

<mask_ value>

Example

Queary

Returned Format

<mask value>

MASK

:DISPlay:MASK <mask_value>

The DISPlay:MASK command inhibits the instrument from writing to
selected areas of the screen. The mask parameter is an 8-bit integer in which
each bit controls writing to an area of the screen. A 0 inhibits writing to the
area represented by the bit, a 1 enables writing to that area.

An integer, 0 to 255, representing the areas of the screen that will be
masked off to inhibit the instrument from writing to them (see table 14-1).

The following exampie inhibits the menu area (bit 6) from being written to
by the instrument.

10 OUTPUT 707;":DISPLAY:MABK 191"
20 END

tDISPlay: MASK?

The DISPlay:MASK query returns the current value of the mask.
[:DISPlay:MASK] <mask value>

An integer, 0 to 265, representing the areas of the screen that are masked
off to inhibit the instrument from writing to them (see table 15-1).

15-20 HP 54710 and EP 54720
Programmer's Reference




Display Commands
MASK

Example The following exampie returns the current value of the mask to the string
variable, Value$, then prints the contents of the variable to the controller's
screern.

10 DIM Value$[50) tDimension variable
20 OUTFUT 707;":DISPLAY:MASKZ"

30 ENTER 707;Value$§

40 PRIRT Value$

50 END

Text sent with the DISPlay:LINE and DISPlay:STRing commands, or with
the SYSTem:DSP command is not affected by this command.

The purpose of the command is to aliow HP-IB text to be written anywhere
on screen and to prevent the instrument from overwriting the text through
its normal operation.

When an area that has been masked off is unmasked, the instrument
irnmediately redraws that area with the information that would normally
appear in that area. If any area of the screen Is masked off, then full screen
text windows, such as Help, System Configuration, and Calibration status
will not be displayed when they are selected (such as with the MENU:HELP
command),

The DISPlay:MASK parameters are not reset with a *RST common
command, The mask value is reset to 255 whenever a remote-to-focal

transition occurs.
Table 15-1 Dispiay Byte Mask
Bit Waeight 8creen Area Affacted
1 128 Unused
§ 64 Manu Area {right side)
] R Time Base Scaie Area [graticule frame)
4 16 Maasuremant Area {bottom five lines}
3 8 Grasicule Area
9 4 Unysed
1 1 Status Lines {second row)
0 1 Advisory Araa [message location, top row)
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Display Commands
PERSistence

Command

<value>

Example

Query

Raturned Format

Example

PERSistence

:DISPlay:PERSistence {MINimum | INFinite | <value>}

This command sets the display persistence. It works in both real and
equivalent time. The parameter for this command can be either MINIMUM
(zero persistence), INFINITE, or a real number from 0 to 40.0, representing
the persistence in seconds.

A real number, 0 to 40.0, representing the persistence in seconds.

The following example sets the persistence to infinite.

10 OUTPUT 707;":DISPLAY:PERSISTENCE INFINITR®
20 EHND

:DISPlay:PERSistence?

The :DiSPlay:PERSistence query returns the current persistence value.
[:DISPlay:PERSistence] {MINimum | INFinite | <value>}<NL>

The following example places the current persistence setting in the string
variable, Setting$, then prints the contents of the variable to the controller's
screen.

10 DIM Setting${50] ibimeneion variable

20 OUTPUT 707;":DISPLAY:PERSISTENCE?*

30 ENTER 707;Setting$

40 PRIN?T Setting$

S0 END

15-22 HP 54710 and HP 54720
Programmer’s Reference




Display Commands
ROW

Command

<row_number>

Example

Qusary

Returned Format

Example

ROW

:DISPlay:ROW <row_number>

This cormand specifies the starting row on the screen for subsequent
DISPlay:STRing and DISPlay:LINE commands. The row number remains
constant until another DISPlay: ROW command is received, or the row is
incremented by the DISPlay:LINE command.

An integer, 0 to 27, representing the starting row for subsequent
DISPlay:STRing and DISPlay:LINE commands. The entire screen viewing
area is divided into 28 rows by 82 columns, so your text can be written
anywhere on the screen.

The following example sets the starting row for subsequent DISPlay:STRing
and DISPlay:LINE commands to 10.

10 OUTPUT 707;":DISPLAY:ROW 107
20 END

:DISPlay:ROW?

The DISPlay:ROW query returns the current value of the row.
[ :DYSPlay:ROW]) <row_ number><NL>

The following example places the current value for row in the string variable,
Setting$, then prints the contents of the variable to the controller's screen.
10 DIM setting$[50] tbimension variable

20 OUTPUT 707;~:DISPLAY:ROW?"

30 ENTER 707;setting$

40 PRINT Setting$

50 ERD

HP 54710 and HP 54720 15-23
Programmer’s Reference




Display Commands

SCOLor

Command

<color name>

Table 15-2

SCOLor

:DISPlay:SCOLor <color_name>», <hue>, <saturation>,

<luminosity>

{PLUGinl | PLUGin2 | PLUGin3 | PLUGin4 | SWForms |
TOVerlap | WMARker | MARKer | GRATicule | TBKGd |
ERRor | ADVisory | STATus | KCONtrol | MFRGd |
MBKGd | MOUTline | MHILight | MSHadow | MBBKgd |
MBFRgd | DLABel | DBl..DB7}

The DISPlay:SCOLor command changes the colors used on the display of the
oscilloscope. The :DISPlay:DCOLor command restores the colors to their
factory default settings.

The database colors, DB1..DB7, can be changed only when the color-graded
display is on. See the DISPlay:CGRade command.

The color names are defined as follows:

Color Names

Calor Kume Definition

PLUGin1 Used for wavatorms scquired from siot T and for the function 1
waveform.

PLUGin2 Used for wavelorms acquired from slot 2 and for the function 2
waveform.

PLUGIn3 Used for wavelorms scquired from slot3 and for the FFT waveform.

PLUGIn4 Used for wavelorms scquired from slotd.

SWForms Saved waveforms. Used for waveform and pixel memories.

TOVerlap The trace overdap coler. Shown where waveforms of different eolors
overlap.

WMARker Timebase window marker. Also usad for waveform masks and
waveform mask coordinate system markers.

MARKer General purpose markers {wavaform markers, trigger lavel,
histograms, and so on).

GRATicule Waveform area graticuls.

TBKGd Trace background color, The background color in the graticule area.
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<hue>

<gaturation>

<luminosity>

Example

Display Commands

SCOLor

Color Name Definition

ERRor Error messages. Typically used for messages displayed above the
graticule ares.

ADVisory Advisory meszages. Used for text displayed abova the graticule sres.

STATus Status messages displayed above the graticule.

KCONtrol Kinob ;omm! indicator coior. Used to indicate control to which knob is
slaved.

MFRGd Menu foreground.

MBKGd Menu background and graticule border.

MOUTline Menu outline 2nd screen background outside the graticule area.

MHiLight Menu highlight color and edges of graticuls border,

MSHadow Menu shadow color. Used to give menu graphics a 3-dimensional look.

MBBKgd Memary bar background color.

MBFRgd Memory bar foreground color, The color of the memory bar sbove the
graticule.

DLABel User-defined display labels

DB1.DB7 The saven ranges of pixel counts for the color-graded display.

An integer, 0 to 100, that determines the graduation of color. As the hue
number increases, the selected color cycles through the color spectrum.
There is no difference between hue 0 and hue 100.

An integer, 0 to 100, that selects the percentage of the pure color that gets
mixed with white. Zero is white and 100 is the maximum saturation of the
selected color.

Aninteger, 0 to 100, that determines the hrightness of the selected hue.
Zero is black and 100 is the maximum brightness.

The following example sets the hue to 50, the saturation to 70, and the
laminosity to 90 for the markers..

10 OUTPUT 707;*:DISPLAY:SCOLOR MARKER,50,70,90"
20 END
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Query

Returned Format

Display Commands
SCOLor

:DISPlay:SCOLor? <color_name>

The DISPlay:SCOLor query returns the hue, saturation, and luminosity for

the specified color.

{:DISPlay:SCOLoOr]) <eolor_name>, <hue>, <saturation>,

<Juminosity><NL>
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Example

Display Commands
SCOLor

The following example places the current settings for the graticule color in
the string variable, Setting$, then prints the contents of the variabie to the
controller's screen.

10
20
30
40
50

DIM Setting$([50) tbimension variable
OUTPUT 707;*:DISPLAY:SCOLOR? GRATICULE"

ENTER 707;8etting$

PRINT Setting$

END
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Display Commands
S0URce

Command

Example

Query

Returned Format

Example

SOURce

:DISPlay:S0URce PMEMoryl

This command specifies the destination or source for the DISPlay:DATA
command and query. Pixel memory 1| (PMEMORY1) is the only source
available for this command.

The following example selects pixel memory 1 as the display source,

10 OUTPUT 707;":DISPLAY :SCURCE PMEMORY1*"
20 END

:DISPlay:SOURce?

The query always returns PMEMoryl.
{:DISPlay:SOURce] PMEMoryl<NL>

The following example places the current selection for the display source in
the string variable, Setting$, then prints the contents of the variable to the
controller’s screen.

10 DIM Setting$[501} iDimension variable

20 OUTPUT 707;*:DISPLAY iSOURCR?Z*

30 ENTER 707;Setting$

40 PRIRT Setting$

50 END
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Display Commands
$TRing

Command

<string>

Example

STRing

:DISPlay:STRing <string>

The DISPlay:STRing command writes text 10 the screen of the oscilloscope.
The text is written starting at the current row and column settings. If the
column limit is reached (81), the excess text is discarded. The
DISPiay:STRing command does not increment the row value; however, the
DISPlay:LINE cormmand does.

Any series of ASCII characters enclosed in quotes.

The following example writes the message “Example 1" to the oscilloscope's
display starting at the current row and column settings.

10 OUTPUT 707;*:DISPLAY:STRING *"Example 1""*

20 END
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Display Commands
TEXT

TEXT

Command tDISPlay:TEXT BLANk

The DISPlay:TEXT command blanks the user text area of the screen. The
user text area includes rows 0 through 27, colurnns 0 through 81.

Example The following example blanks the user text area of the oscilloscope's screen.
10 OUTPUT 707;*:DISPLAY:TEXT BLANK"
20 END
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Function Commands

The FUNCTION subsystem defines two functions, function 1 and
function 2. The operands of these two functions can be any installed -
channels in the oscilloscope, waveform memories 1 through 4,

functions 1 or 2, or a constant.

The Function subsystem contains the following commands and

queries:

s ADD,

¢ DiFFerentiate,

¢ DISPlay,

¢ DIVide,

s FFT:FREQuency,
® FFT:MAGNify,

* FFT:MSPan,

¢ FFT:RESolution,
* FFT:SPAN,

s FFT:WINDow,

* FFTMagnitude,
¢ HORizontal,

¢ HORizontal:POSition,
¢ HORizontal:RANGe,
s [NTegrate,

s [NVert,

o MAGNify,

¢ MAXimum,

* MINimum,

* MULTiply,

® (OFFSet,

& ONLY,

* RANGe,

& SUBTract,
VERSUS, and

16-2
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Function Commands

The vertical scaling and offset functions can be controlled remotely
using the RANGE and OFFSET commands in this subsystem. The
horizontal scaling and delay values of the functions can be obtained
using the XRANGE and XPOSITION queries in this subsystem.

If a channel is not on and is specified as an operand, then that channel
is acquired.

If the operand waveforms have different record lengths, then the
function takes the shorter of the two.

If the two operands have the same time scales, then the resulting
function has the same time scale. If the operands have different time
scales, then the resulting function has no valid time scale, since
operations are done based on waveform record position and the time
relationship of the data records is not considered. When the time
scale is not valid, delta time pulse parameter measurements have no
meaning and the unknown result indicator is displayed on screen.

Constant operands take on the same time scale as the associated
waveform operand.

The maximum length of a waveform record is determined by the
combination of plug-in and oscilloscope frame. See the
ACQuire:POINts command. However, all functions are limited to the
first 32K points of the waveform record that are on screen. This will
not necessarily be the first 32K points of the full record unless all of
those points are on screen.

Figure 16-1 is the syntax diagram for the Function subsystem
commands.
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Function Co

. Figure 16-1
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Figure 16-1 {continued)

Function Commands
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Functin Commands

. Figure 16-1 (continued)
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Function Commands

position_value tme of horizental position .

full_scale_rangs time or voltage range
offset_value vertical offset in the currenty
selected Y-axis units {normally
volts
channel_num wased s
wWmemary_num 1.2,3, 004
function_num lor2
center_frequancy_valus Frequency in Hertz.
megnify_span_vslus Frequency in Hartz.
resolution_valus Frequency in Hertz,
frequency_span_value Frequency in Hertz,
float_valus a real number

Function Subsystem Syntax Diegram {centinued}
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Function Commands
ADD

{ommand

<number:>

<operand>

Example

ADD

:FUNCtion<number>:ADD <operand>,<operand>

The FUNCtion<number>:ADD command defines a function that takes the
algebraic sum of two defined operands.

An integer, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> | <float_values}

‘Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

Function 2 may use Function 1 as an operand, but Function 1 may notuse
Function 2 as an operand.

The following example sets up function 1 to add channel 1 to channel 2.

10 OUTPUT 707;":FUNCTION1:ADD CEARNEL],CHANNELZ"
20 END
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Function Commands
DIFFerentiate

Command

<numbey>

<operand>

Example

DIFFerentiate

tFUNCtion<number>:DIFF <operand:>

The FUNCtion<number>:DiFFerentiate command defines a function that
computes the discrete derivative of the defined operand’s waveform.

Aninteger, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> 1 <float_value>)

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally folowed by A or B.
For waveform memories: 1, 2, 3, or 4.

The following example sets up function 2 to take the discrete derivative of
the signal on channel 2.

10 OUTPUT 707;*:FUNCTICN2:DIFFERENTIATE CEAKNEL2"
20 END
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Function Commands
DISPiay

Command

<numbear>

Example

Query

Raturned Format

Example

DISPlay

tFUNCtion<number>:DISPlay {{ON | 1} | (OFF | 0}}

The FUNCtion<number>:DISPlay command iurns the selected function on
and off.

An integer, 1 or 2, representing the selected function.

The following example turns function 1 on.

10 CUTPUT 707;":FUNCTION1:DISPLAY OH*
20 END

:FUNCtion<number>:DISPlay?

The FUNCtion<number>:DISPlay query returns the state of the specified
function.

[ :FUNCtion<number>:DISPlay] {1 | O)}<NL>

The following exarnple places the current state of function 1 in the string
variable, Setting$, then prints the contents of the variable to the controller’s
screen.

10 DIM Setting$[50] ibimension variable

20 OUTPUT 707;*:FUNCTIONL:DISPLAY?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Function Commands
DiVide

Command

<number:>

<operand>

Example

DIVide

:FUNCtion<number>:DIVide <operand>,<operand>

The FUNCtion<number>:DIVide command defines a function that divides
the first operand by the second operand.

An integer, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> | <float_value>}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories; 1, 2, 3, or 4.

The following exampie sets up function 2 to divide the signal on channel 1
by the signal in waveform memory 4.

10 OUTPUT 707;>:FUNCTION2:DIVIDE CHANNEL],WMEMORY4"
20 END
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Function Commands
FFT:FREQuency

. FFT:FREQuency

Command - :FUNCtion<number>:FFT:FREQuency
<center frequency value>

This command sets the center frequency for the FFT when magnify is on.
Magnify is turned on and off with the :FUNCtion<number>:FFT:MAGNify
command.

<number> Function number 1 or 2.

<center_ Value in Hertz.

frequency
_value>
Query t FUNCtion<number>:FFT:FREQuency?
The query returns the center frequency value when magnify is on.
Returned Format [FUNCtion<number>:FFT:FREQuency} <center_frequency value><NL>
FFT:MAGNify
Command :FUNCtion<number>:FFT:MAGNify{{ON | 1} | {OFF | 0}}

This command enables the magnification mode.
<number> Function number 1 or 2.

Query :FUNCtion<number>:FFT:MAGNify?

The query returns the current state of the magnification mode.
Returned Format [FUNCtion<number>:FFT:MAGNify] {1 | O0)}<HL>

16-12 HP 64710 and HP 54720
Programmer's Reference




Function Commands
FFT:MSPan

Command

<number>

<magnify
span_value>

Query

Returnad Format

FFT:MSPan

tFUNCtion<number>:FFT:MSPan
<magnify span_value><NL>

Function number 1 or 2.
Span frequency in Hertz.

This command sets the span when magnify is on. Magnify is turned on and
off with the :FUNCtion:FFT:MAGNify command.

:FUNCtion<number>:FFT:MSPan

The query returns the current span value when magnify is on.
[+FUNCtion:FFT:MSPan] <magnify span_value><NL>

Command

<number>
<resolution__

value>

Query

Returned Format

FFT:RESolution

tFUNCtion<number>:FFT:RESolution <resolution value>
Function number 1 or 2.

Resolution value in Hertz.

This command sets the resolution {number of points) for the FFT function.
:tFUNCtion<number>:FFT:RESolution?

The query returns the current resolution value of the FFT function.
[FUNCtion:FFT:RESolution] <resclution value><NL>
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Function Commands

FFT:SPAN
FFT.SPAN
Command :FUNCtion<number>:FFT:SPAN <frequency_ span value>
<number> Function number 1 or 2.
<frequency_ Spanvalue in Hertz.

span_value>

Query

Returned Format

This command sets the frequency span value for the FFT function in the

unmagnified mode.
FUNCtion:<number>FFT:SPAN?

The query returns the current frequency span value of the FFT function in
the unmagnified mode.

{ :FUNCtion:FPT:SPAN] <frequency_span_value><NL>

Command

FFT:WINDow

:FUNCtion<number>:FFT:WINDow {RECTangular |
HANNing | FLATtop}

This command sets the window type for the FFT function.

The FFT function assumes that the time record repeats. Unless there is an
integral number of cycles of the sampled waveform in the record, a
discontinuity is created at the beginning of the record. This introduces
additional frequency components into the spectrum about the actual peaks.
This is referred to as spectral leakage. In order to minimize spectral leakage,
windows that approach zero smoothly at the beginning and end of the record
are employed as filters to the FFTs,

Each window is useful for certain classes of input signals.

The RECTangular window is essentlally no window, all points are multiplied
by 1. The RECTangular window is useful for transient signals and signals
where there are an integral number of cycles in the time record. The
HANNIing window is useful for frequency resolution and general purpose use.
It is good for resolving two frequencies that are close together or for making
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<pnumber>

Example

Query

Returned Format

Example

Function Commands
FFI:WiNDow

frequency measurements. The FLATtop window is best for making accurate
amplitude measurements of frequency peaks.

Function number 1 or 2.

10 CUTPUT 707;":FUNCtion<number>:FPT:WINDOw RECTanqgulay
20 RBND

:FUNCtion<number> :FFT:WINDow?

The query returns the current selected window for the FFT function.

[ :FUNCtion<number>:¥FT:WINDow] {RECTangular | BANNing |
FLATtOp}<NL>

10 DIM WND$[50}

20 OUTPUT 707;":FUNCTIONI:FFT:WINDOW?
30 ENTER 707;WND$

40 PRINT WND$

50 END
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Function Commands
FFTMagnitude

. FFTMagnitude

Command tFUNCtion<number>:FFTMagnitude <operand>

The FUNCtion<number>:FFTMagnitude command computes the fast
Fourier transform of the specified channel or memory. The FFT takes the
digitized time record of the specified channel or memory and transforms it
to the frequency domain.

<number>  Aninteger, 1 or 2, representing the selected function.

<operand> {CHANnel<N> | FUNCtionl { WMEMory<N> { <float_valuex}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

Example The following example sets up function 1 to compute the FFT of waveform
: memory 3.

10 OUTPUT 707:":FUNCTIONI1:FPIMAGNITUDE WMEMORY3"®
20 END
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Function Commands
HORizontal

o Command

<number>

" Returned Format

Example

HORizontal

sFUNCtion<number>:HORizontal (TSOurce | MANual)

The FUNCtion<number>:HORizontal command sets the horizontal tracking
to either Track SCurce or MANual.

The HORizontal command also includes a subsystem consisting of the
following commands and queries:

& POSition, and
® RANGe.
An integer, 1 or 2, representing the selected function.

:FUNCtion<number>:HORizontal?

The query returns the current horizontal scaling mode of the specified
function.

[ sFUNCtion<number>:HORizontal} {TSOurce | MAWual}<NL>

The following example places the current state of horizontal tracking of
function 1 in the string variable, Setting$, then prints the contents of the
variable to the controller's screen.

10 DIM Setting$([50) IDimension variable
20 OUTPUT 707;":FUNCTION1:HORIZONTAL?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Function Commands
HORizontal:POSition

. HORizontal:POSition

Command 1FUNCtion<number>:HORizontal:P0Sition
<popition_value>

The FUNCtion<number>HORizontal:POSition command sets the time value
at center screen for the selected function.

<number> Function number 1 or 2.

<position_  Position value in time.
value>

Query :FUNCtion<number>:BORizontal :POSition?

The query returns the current time value at center screen of the selected
function.

Returned Format f 1tFURCt lon<number>:BORizontal:POSition] <poeition><NL>

Example The following example places the current horizontal position setting for
function 2 in the numeric variable, Value, then prints the contents to the
controller’s screen.

16 OUTPUT 707;":SYSTEM:EEADRR OFF" iReaponse headers off
20 OUTPUT 707;":FUNCTIONZ tHORIZONTAL:POSITION?®

30 ENTER 707;Value

40 PRINT Value

50 BEND
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Fungtion Commands
HORizontal:RANGe

Command

<number>

<range value>

Query

Returned Format

Example

HORizontal:RANGe

:FUNCtion<number>:HORizontal tRANGe <range value>

The FUNCtion<number>HORizontal: RANGe command sets the current time
range for the specified function.

Function number 1 or 2.

Width of screen in current x-axis units (usually seconds).

:FUNCtion<number>:HORizontal:iRANGe?

The query returns the current time range setting of the specified function.
[ :FUNCtion<number>:HOR1zontal:RANGe] <range><NL>

The following example places the current horizontal range setting of

function 2 in the numeric variable, Value, then prints the contents to the
controller's screen.

10 OUTPUT 707;":SYSTEM:HEADER OFPF" {Response headers off
20 OUTPUT 707;* :FUNCTIONZ tHORIZONTAL:RANGE?"

30 ENTER 707;value

40 PRINT Value

50 R¥D
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Function Commands
INTegrats

. INTegrate

Command 1FUNCtion<number>:INTegrate <operand>

The FUNCtion<number>:INTegrate command defines a function that
computes the integral of the defined operand's waveform.

<number> Aninteger, 1 or 2, representing the selected function,

<operand> (CHANnel<N> | FUNCtionl | WMEMory<N> | <fioat_value>)

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

Example The following example sets up function 1 to compute the integral of
waveform memory 3.

1¢ OQUTPUT 707;":FUNCTION1:INTEGRATE WMEMORY3*®
20 END
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Function Commands
INVert

Command

<pumber>

<gperand>

Example

INVert

tFUNCtion<number>:INVert <operand>

The FUNCtion<number>:INVert command defines a function that inverts
the defined operand’s waveform by multiplying by -1.

Aninteger, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> | <float_value>}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

The following example sets up function 2 to invert the signal on channel 1.

10 ouTPUT 707;*:FUNCTION2:INVERT CHANNEL1"
20 ERD
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Function Commands
MAGNify

Command

<number>

<operand>

Example

MAGNify

:FUNCtion<number>:MAGNify <operand>

The FUNCtion<number>:MAGNify command defines a function that is a
copy of the operand. The magnify function is a software magnify. No
hardware settings are altered as a result of using this function. It is useful for
scaling channels, another function, and memories with the RANGE and
OFFSET commands in this subsystem.

Magnify performs the same operation as the “ONLY” operator and is the
preferred operator of the two. “ONLY" is included in this instrument for
compatibility with previous instruments.

Aninteger, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> | <float_values}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

The foliowing example creates a function (function 1) that is a magnify copy
of channel 1.

10 OUTPUT 707;" :FUNCTIONL iMAGHIFY CHANNRL1®

20 END
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Function Commands
MAXimum

* Command

<pnumber>

<operand>

Example

MAXimum
tFUNCtion<number>:MAXimum <operand>

The FUNCtion<number>:MAXimum command defines a function that
computes the maximum value of the operand waveform in each time bucket.

An integer, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> | <float_values}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4,

The following example sets up function 2 to compute the maximum of each
time bucket for channel] 2A.

10 OUTPUT 707;":FUNCTIONZ :MAXIMUM CEANKELZA®

20 END
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Function Commands
MiNimum

. MINimum

Command :FUNCtion<number>:MINimum <operand>

The FUNCtion<number>: MINimum command defines a function that
computes the minimum of each time bucket for the defined operand's
waveform.

<number> Aninteger, 1 or 2, representing the selected function.

<operand> {CHANnel<N> | FUNCtionl | WMEMory<N> | <float_value>}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1,2, 3, or 4.

Example The following example sets up function 2 to compute the minimum of each
time bucket for channel 4B.

10 OUTPUT 707; " :FUNCTION2 :MINIMUM CHANNEL4B"
20 END
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Function Commands
MULTiply

k Commad

<numbar>

<operand>

Example

MULTiply

tFUNCtion<number>:MULTiply <operand>,<operand>

The FUNCtion<number>:MULTiply command defines a function that
algebraically multiplies the first operand by the second operand.

Aninteger, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl { WMEMory<N> | <float_value>}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

The following example defines a function that multiplies channel 1 by
waveform memory 1.

10 ©ouTPUT 707;":FUNCTION]:MULTIPLY CBANNEL1,WMEMORY1*®
20 END
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Function Commands
OF¢Set

Command

<number>

<offset value>

Example

Query

Returned Format

Example

OFFSet

:FUNCtion<number>:0FFSet <offset_value>

The FUNCtion<number>:0FFSet command sets the voltage represented at
the center of the screen for the selected function. The offset is limited to
being within the vertical range that can be represented by the function data.

Aninteger, 1 or 2, representing the selected function.

The offset value is limited to being within the vertical range that can be
represented by the function data.

The following example sets the offset voltage for function 1 to 2 mV.

10 ouTPUT 707;%:FUNCTION1:OFFSET 28-3¢
20 END

s FUNCtion<number>:0FFSat?

The FUNCtion<number>:0FFSet query returns the current offset value for
the selected function.

[+FUNCtion<number>:OFFSet] <offset value><NL>

The following example places the current setting for offset on function 2 in
the numeric variable, Value, then prints the result to the controller’s screen.
10 QUTPUT 707;":SYSTEM:HEADER OFF™ iResponse headers off
20 OUTPUT 707;":FUNCTION2:0FFSET?"

30 ENTER 707;Value

40 PRINT Value

50 END

When receiving numeric data into numeric variables, turn off the headers.

Otherwise, the headers may causa misinterpretation of returnad data.
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Function Commands
ONLY

Command

<pumber>

<operand>

Example

ONLY

tFUNCtion<number>:ONLY <operand>

The FUNCtion<number>:ONLY command does the same thing as the
MAGNIFY command. It defines a function that takes a copy of the original
operand. It is useful for scaling channels, another function, and memories
with the RANGE and OFFSET commands in this subsystem:.

The ONLY command is provided for compatibility with previous instruments.

MAGNIFY is the preferred mathod for new programs.

Aninteger, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> | <float_values}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

The following example creates a function (function 1) that is a copy of
channel 1.

10 QUTPUT 707;*:FUNCTIONI :ONLY CHANNEL1®

20 END
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Function Commands
RANGa

Command

<number>

<full scale
_range>

Example

Query

Returned Format

Example

RANGe

tFUNCtion<number>:RANGe <full scale range>

The FUNCtion<number>:RANGe command defines the full scale vertical
axis of the selected function.

Aninteger, 1 or 2, representing the selected function.

Full-scale vertical range.

The following exarmple sets the full scale range for function 1 to 400 mV.

10 OUTPUT 707; " :FUNCTIONL:RANGE 400E-3"
20 END

sFUNCtion<number>:RANGa?

The FUNCtion<number>:RANGe query returns the current full scale range
setting for the specified function.

[sFUNCtion<number>:RARGe] <full scale range><NL>

The following example places the current range setting for function 2 in the
numeric variable “Value,” then prints the contents to the controller’s screen.
10 OUTPUT 707;":SYSTEM:HEADER OFF" tResponse headers off
20 OQUTPUT 707;":FUNCTIONZ:RANGE?*

30 ERTER 707;vValue

4C PRINT Value

50 END
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Function Commands
SUBTract

- Command

<pumber>

<operand>

Example

SUBTract

:FUNCtion<number>:SUBTract <operand>,<operand>

The FUNCtion<number>:SUBTract command defines a function that
algebraically subtracts the second operand from the first operand.

Aninteger, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl | WMEMory<N> | <float_values)

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
¥or waveform memories: 1, 2, 3, or 4.

The following example defines a function that subtracts waveform memory 1
from channel 1.

10 OUTPUT 707;":FUNCTION1:SUBTRACT CHANNEL1,WMEMORY1™

26 END
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Function Commands
VERSus

Command

<number>

<operand>

Exampie

VERSus

¢FUNCtion<number>:VERSus <operand>,<operand>

The FUNCtion<number>:VERSus command defines a function foran X
versus Y display. The first operand defines the y-axis and the second defines
the x-axis. The y-axis range and offset is initially equal to that of the first
operand and can be adjusted with the RANGE and OFFSET commands in
this subsystem.

An integer, 1 or 2, representing the selected function.

{CHANnel<N> | FUNCtionl { WMEMory<N> | <float_values}

Where <N> is as follows:
For channels: 1, 2, 3, or 4, optionally followed by A or B.
For waveform memories: 1, 2, 3, or 4.

The following example defines function 1 as an x versus y display. Channel 1
is the x-axis and waveform memory 2 is the y-axis.

10 OQUTPUT 707" :FUNCTION]:VERSUS WMEMORYZ,CHANNEL1"
20 EBEND
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Function Commands
VERTical

Command

<number>

Query

Returnsed Format

Example

VERTical

:FUNCtion<number>:VERTical {TSOurce | MANual |
AUTO)

The FUNCtion<number>:VERTical command sets the vertical scaling mode
of the specified function to either Track 8Ource, MANual, or AUTO,

Whether you use TSOurce or AUTO depends on the function definition.
TS0urce should be used with the operators MAGNify and VERSus. AUTO
should be used with all others. However, the instrument will accept either
TSOurce or AUTO for functions that actually use “auto” on the front panel
and will put the function into the auto scaling mode.

The VERTical command also contains a subsystem consisting of the
following commands and queries:

e OFFset, and

* RANge,

An integer, 1 or 2, representing the selected function.

:FUNCtion<number>:VERTical?

The query returns the current vertical scaling mode of the specified function.
[ FUNCtion<number>:VERTical} {PSOurce | MANusl | AUTO}<NL>

The following example places the current state of the vertical tracking of
function 1 in the string variable, Setting$, then prints the contents of the
variable to the controller’s screen.

10 DIM Setting$[50] tDimension variable

20 OUTPUT 707;™:FUNCTION]:VERTICALZ"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Function Commands
VERTical:0FFSat

Command

<number>

<offset_value>

Query

Rsturned Format

_Example

VERTical:OFFSet

:FUNCtion<number>:VERTical:0FFSet <offset value>

The FUNCtion<number>:VERTical: OFFSet command sets the voltage
represented at center screen for the selected function.

Function number 1 or 2.

The offset value is limited only to being within the vertical range that can be
represented by the function data.

tFUNCtion<number>:VERTical:0FFset?

The query returns the current offset value of the selected function.
[ :FUNCtion<number>:VERTical:iOFFset] <offset value><HL>

The following example places the current offset setting for function 2 in the
numeric variable, Value, then prints the contents to the controller's screen.
10 OUTPUT 707;":SYSTEM:HEADER OFF" iResponge headers off
20 OUTPUT 707;":FUNCTION2:VERTICAL:OFFSET?"

30 ERTER 707;Value

40 PRINT Value

50 END
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Function Commands
~ VERTicsl:RANGe

- Command

<number>

<full scale_
range>

Query

Returned Format

" Example

VERTical:RANGe

:FURCtion<number>:VERTical:RANGe <full scale_range>

The FUNCtion<number>:VERTical: RANGe command defines the full-scale
vertical axis of the selected function.

Function number 1 or 2.

The range may be expanded until there are no fewer than 32 g-levels on the
screen.

s FUNCtion<number>:VERTical iRANGe?

The query returns the current range setting of the specified function.
[ :FUNCtion<number>:VERTical:RANGe] <range><NL>

The following example places the current vertical range setting of function 2
in the numeric variable, Value, then prints the contents to the controller's
screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" tResponae headers off
20 OUTPUT 707;":FUNCTICK2:VERTICALIRANGe?"

30 ENTER 707;Value

40 PRIRT Vvalue

50 END
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Function Commands
VERTical:RANGe
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Hardcopy Commands

The HARDCOPY subsystem comrmands set various paramters for
printing the screen. The print sequence is activated when the root
level command PRINT is sent.

The HARDCOPY subsystem contains the following commands:

* ADDRess,

¢ AREA,

* BACKground,

¢ DESTination,

* DEVice,

e FACTors,

¢ FFEed (Form FEed),
¢ FILEname,

® LENGth, and

* MEDia.

Figure 17-1 is the syntax diagram for the HARDCOPY subsystem
commands.
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Figure 17-1
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Hardcopy Commands

Figure 17-1 (continued)
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Hardcopy Commands
ADDRess

§ Command

<address>

Example

Query

Returned Format

Example

ADDRess

1 HARDcopy :ADDResg <address>

The ADDRess command sets the address for the printer when printing to an
HP-IB printer.

The address must be a legal HP-IB address, 0 to 30,

The following example sets the hardcopy destination to HP-IB address 8.

10 OUTPUT 707;":BARDCOPY sDESTINATION EPIB"
20 OUTPUT 707;>:HARDCOPY:ADDRESS 8*
30 END

tHARDcopy : ADDRe8s ?

The query returns the current HP-IB printer address.
[ sHARDcoOpY :ADDRess ] <addregs>

The following example gets the HP-1B address of the hardcopy destination
and prints it on the controller screen:

10 OUTPUT 707;":HARDCOPY:ADDRESS?"
20 ENTER 707;Bard_address

30 PRINT Hard address

40 END
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Hardcopy Commands
AREA

. Command

Example

Quary

Returned Format

Example

AREA

1HARDcopy :AREA {GRATicule | SCReen [ FACTors)}

The HARDcopy:AREA command selects which data from the screen is to be
printed. When GRATicule is selecled, the data in the graticule area of the
screen is printed. When SCReen is selected, the entire screen is printed.
When factors is selected, only the text description of the current setup is
printed.

The setup factors can be turned on and off using the HARDcopy:FACTors
command when either GRATIicule or SCReen is selected as the area for
printing.

The following example selects the graticule data for printing.

10 outpPUT 707;":HARDCOPY :AREA GRATICULE™
20 ERD

:HARDcopy t AREA?

The HARDcopy:AREA gquery returns the current setting for the area of the
screen to be printed.

[ :HARDcOpY :AREA] (GRATicule | SCReen | FACTors}<NL>

The following example places the current selection for the area to be printed
in the string variable, Selection$, then prints the contents of the variable to
the controller’s screen.

10 DIM Selection$ {50} iDimension variable

20 OUTPUT 707:":BARDCOPY :ARBAZ"

30 ENTER 707;Selection$

40 PRINT Selection$

50 END
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Hardcopy Commands
BACKground

| Command

Example

Query

Returned Format

Example

BACKground

:HARDcopy : BACKground {WHITe | NORMal}

This command controls the background color of the graticule area of an HP
PaintJet print. It is only valid when the dostination printer is an HP PaintJet.
In NORMal, the selected screen color is used for that area. In WHITe, the
background area is forced to white (the color of the printer paper).

The following example selects white as the backgound color.

10 COUTPUT 707;":HARDCOPY :BACKGROUND WHITE™
20 ERD

s HARDeopy s BACKground?

The query returns selected setting of the background color.
{: HARDCoOpY : BACKground {WHITe | WORMal)}<NI>

The following example places the current selection for print destination in
the string variable, Selection$, then prints the contents of the variable to the
controlier’s screen. '

10 DIM Selection${50} iDimension variable

20 QUTPUT 707;:HARDCOPY BACKGROUND?

30 ENTER 707;:Selection$

40 PRINT Selection$

50 REND
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Hardcopy Commands
DESTination

. Command

Example

Query

Raturned Format

Example

DESTination

:HARDcopy :DESTination {CENTronics | HPIB | DISK}

The HARDcopy:DESTination command selects the destination for printing.
The options are HPIB, CENTronics, and the internal DISK.

When printing TIFF, GIF, or PCX files, the only choice of destination is disk.

The following example selects HPIB as the print destination.

10 OoUTPUT 707; " :HARDCOPY :DESTIKATION BPIB"
20 END

:HARDcopy:DESTination?

The HARDcopy:DESTination query returns the current destination for
printing.
[ :HARDcopy:DESTination] {CENTronics | HPIB | DISK)}<NL>

The following example places the current selection for print destination in
the string variable, Selection$, then prints the contents of the variable to the
controller’s screen.

10 DIM Selection${50] IDimension variable

20 OUTPUT 707;“:HARDCOPY : DRSTINATION?

30 ENTER 707;Selection$

40 PRINT Selection$

50 END
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Hardcopy Commands
DEVice

Command

Example

Query

Returned Format

Example

DEVice

tHARDcopy:DEVice {THINkjet | PAINtjet | LASerjet |
EPSon | TIFF | CTIFf | GIF | PCX | DJ500 | DJ550 |
BWPaintjet | BWDeskjet}

The HARDcopy:DEVice command selects the output format, When TIFF,
CTIFf, GIF, or PCX are selected, the only destination available is DISK. To
get data in the TIFF, CTIFf, GIF, or PCX format, use the root level PRINt
command. The HARDcopy:DESTination DISK command can be used to store
the data on disk in any of the above formats.

The following example sets up the output format for an HP LaserJet printer.

10 ouTPUT 707;":HARDCOPY:DEVICE LASERJET"
20 END

tHARDcopy :DEVice?

The HARDcopy:DEVice returns the current output format selection.

{ tHARDcopy:DEVice] {TEINkjet | PAINtjet | LASerjet | EPson |
TIFF | CTIFf | GIF | PCX | DJ500 | DI550 | BWPaintjet |
BWDeskjet)}<NL>

The following example places the current selection for the hardcopy output
format in the string variable, Selection$, then prints the contents of the
variable 1o the controlier’s screen.

10 DIM Selection$[50) tDimension varisble

20 OUTPUT 707;":HARDCOPY :DEVICE?"

30 ENTER 707;Selection$

40 PRINT Selection$

50 END
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Hardcopy Commands
FACTors

. Command

Example

Quary

Returned Format

Example

FACTors

tHARDcopy :FACTors {{ON | 1} | {OFF | 0}}

The HARDcopy:FACTors command determines whether the instrument
setup factors will be appended to screen or graticule images.

The following example turns on the setup factors.

10 oUutTPUT 707; " :HARDCOPY :FACTORS ON"

20

ERD

tHARDcopy :FACTors?

The HARDcopy:FACTors query returns the current setup factors setting.
[ +HARDcOpY :FACTors] {1 | O}<KL>

The following example places the current setting for the setup factors in the
string variable, Setting$, then prints the contents of the variable to the
controller’s screen.

10
20
30
40
50

DIM Setting${50]

QUTPUT 707; " :BARDCOPY :FACTORS?*
ENTER 707;5etting$

PRINT Setting$

END

IDimengion variable

17-10
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Hardcopy Commands
FFEed (Form FEed)

E Command

Example

Query

Raturned Format

Example

FFEed (Form FEed)

:HARDcopy:FFEed {{ON | 1} | {OFF | 0}}

This command sets the form feed option. If it is set to ON, a formfeed will
oceur at the end of the hardcopy; otherwise, the page will scroll up by 4 lines.

The following example turns the form fead option on.

10 OUTPUT 707; " :HARDCOPY :FFEED ON*
20 ERD

tHARDcopy : FFEed?

The HARDcopy:FFEed query returns the current setup of the form feed
option setting.

{ :HARDcopy :FACTors] { 1 | 0}<HL>

The following example places the current setting for the setup factors in the
string variable, Setting$, then prints the contents of the variable to the
controller's screen.

10 DIM Setting$[50} {Dimension variable

20 QUTPUT 707;":HARDCOPY : FFEED?*

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Hardcopy Commands
FliEnzme

FILEname

. Lommand :HARDcopy :FILEname <string>

- This command specifies the filename when printing files to the disk.

<string> Any series of ASCII characters(atoz, 0t0 9, and, _underscore) enclosed
in quotes and up to 8 characters. The appropriate suffix will be automatically
appended.

Example The following example sets the filename for printing to “CAPTURE.”

10 OUTPUT 707;":HARDCOPY:FILENAME **CAPTURE"""
20 END
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Hardcopy Commands
LENGth

Command

Example

Query

Returned Format

Example

LENGth

:HARDcopy : LENGth ({ENGLish | 11} | {METRic | 12}}

The HARDcopy:LENGth command sets the length of the paper to either
ENGLish (11 inches) or METRic (12 inches). The longer paper is metric size
A4

The following example sets the hardcopy length to 11 inches.

10 ouTPUT 707; " :HARDCOPY:LENGTE BNGLISH"
20 END

tHARDcopy : LENGth?

The HARDcopy:LENGth query returns the current paper length setting,
[ :HARDcopy :LENGth] {ENGLish | METRic}<NL>

The following exampie places the current setting for the paper length in the
string variable, Setting$, then prints the contents of the variable to the
controller's screen.

10 DIM Setting$[50} !bimension variable

20 OUTPUT 707;*:BARDCCPY :LENGTH?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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Hardcopy Commands
MEDis

. Command

Example

Query

Returned Format

Example

MEDia

tHARDcopy :MEDia {PAPer | TRANsparency}

The HARDcopy:MEDia command sets the speed of the printer. When
TRANSPARENCY is selected, the printer prints the data twice, which makes
the contents of the paper look darker and slows down the printing process.
This command applies only to HP PaintJet and color DesklJet printers.

The following example sets up the printer for printing on paper.

10 ouTPUT 707; " :HARDCOPY:MEDIA PAPER"
20 END

sHARDcopy :MEDia?

The HARDcopy:MEDia query returns the current media setting.
[:HARDcoOpy:MEDia] {PAPer | TRANsparency}<NL>

The following example places the current setting for printer speed in the
string variable, Speed$, then prints the contents of the variable to the
controller's screen.

10 DIM Speed$[50} !Dimension variable

20 OUTPUT 707;*:RARDCOPY :MEDIAZ"

30 ENTER 707;speed$

40 PRINT Speed$

50 END
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Marker Commands

The commands in the MARKER subsystem are used to specify and
query the settings of the time (X-axis) and current measurement unit
(volts, amps, watts, and so on, for the Y-axis) markers. The Y-axis
measurement units are typically set using the CHANnel:UNITs
command.

The Marker subsystem contains the following commands and queries:

* CURsor?,

* MEASurement:READout,
¢ MODE,

¢ TDELta?,

¢ TSTATrt,

¢ TSTOp,

¢ VDELta?,

¢ VSTATrt,

¢ VSTOp,

s X1Position,

& X2Position,

* X1Ylsource,

s XOY2source,

s XDELta?,

* YlPosition,
Y2Position, and
YDELta?.

Figure 18-1 lists the syntax diagrams for the Marker subsystem
commands,

-

182 HP 54710 and HP 54720
Programmer’s Reference




Figure 18-1

Marker Commands
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Marker Commands

Figure 18-1 {continued)
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Figure 18-1

X1_position
X2_position
Y1_position
¥2_position
channel_num
function_num
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Marker Commands

time value

time value

current measurement unit {volts, amps, watts, etc.} value
current measurement unit ivolts, amps, watts, etc.} viaue
1,23, 0rd

lor2
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Mariker Subsystem Syntax Diagrem {continued)
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Marker Commands
CURSor?

Query

Returnad Format

Example

CURSor?

:MARKer:CURSor? {DELTa | STARt | STOP)}

The MARKer:CURSor query returns the time and current measurement unit
values of the specified marker or cursor (if in the waveform mode) as an
ordered pair of time and measurement unit values.

If DELTA is specified, the value of delta Y and delta X are returned. If
START is specified, the position of X1 (or the 4 curser) and measurement
unit marker 1 (Y1) are returned. If STOP is specified, the positions of X2 (or
the X cursor) and measurement unit marker 2 (¥2) are returned.

[ :MARKer:CURSor} {DELTa | STARt | STOP}
{<x1, Y1>» | <x2, ¥2> | <deltaX, delta¥Y>}<NL>

The following example returns the current position of the x cursor and
measurermnent unit marker 1 to the string variable, Position$. Then the
pregram prints the contents of the variable to the controller’s screen.
10 DIM pPosition$[50] iDimension variable

20 ouTPUt 707; " :HARKER:CURSOR? START®

30 ENTER 707:Position$

40 PRINT Position$

50 END

186 HP 64710 and HP 54720
Programmer’s Reference




Marker Commands
MEASurement:READout

Command

Query

Returned Format

MEASurement:READout

:MARKer :MEASurement:READout {{ON | 1} | {OFF | 0}}

The MARker: MEASurement:READout command controls the state of the
marker readout area on the screen when markers are on in measurement
mode.

tMARRer:MEASurement:READout?

The query returns the current state of the marker readout display.
{ :MARKer :MEASurement :READout] {1 | 0}y<NL>
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Marker Commands
MODE

Command

Example

Query

Returned Format

Example

MODE

:MARKer:MODE {OFF | MANual | WAVeform |
MEASurement | HISTogram)

The MARKer:MODE command sets the marker mode,

The following example sets the marker mode to waveform.

10
20

QUTPUT 707;* :MARKER:MODE WAVEFORM™
ERD

tMARKer :MODE?

The MARKer:MODE query returns the current marker mode.

[ tMARKer:MODE] {OFF | MANual | WAVeform | MEASurement |
HISTogram}<NL>

The following example places the current marker mode in the string
variable, Selection$, then prints the contents of the variahble to the
controller's screen.

10
20
30
40
50

DIM Selection$[50} tDimension variable
CUTPUT 707; " :MARKER:MODE?*

ERTER 707;Selection$

PRINT Selection$

EKD
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Marker Commands
TDELts?

{luary

Returned Format

<time>

Example

TDELta?

1MARRer: TDELta?

The MARKer:TDELta query returns the time difference between X1 and X2
time markers or between the X cursor and + cursor, depending on the
current marker mode.

The MARKer:TDELta query performs the sama function as the MARKerXDELta

query. MARKer:TDELta is provided for compatibility with older instruments.
MARKerXXDELta should be used for new programs.

[ tMARKer:TDELta] <time><NL>

The time difference between X1 and X2 time markers or between the
X cursor and + cursor depending on the current marker mode.

The following example places the time difference between the X1 and X2
markers in the numeric variable, Time, then prints the contents of the
variable to the controller’'s screen.

10 ouTPUT 707;%:SYSTEM:HEADER OFF" {Regponse headers off
20 OUTPUT 707; " :MARKER:TDELTA?"

30 ENTER 707;Time

40 PRINT Time

50 END

When receiving numeric data into numaeric variablas, turn off the headers.

Otherwise, the headers may cause misinterpretation of returned data.
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Marker Commands
TSTAnt

Command

<Xl position>

Example

Query

Returned Format

TSTArt

tMARKer:TSTArt <Xl position>

The MARKer:TSTArt command sets the X1 position and moves the X1
marker or X cursor, depending on the current marker mode.

The MARKer:TSTArt command and query perform the same function as the
MARKer:X1Position command and quary. MARKer:TSTArt is provided for

compatibility with previous instruments. MARKerXX1Pgsition should be used
for new programs.

Time at X1 marker or X cursor in seconds.

The following example sets the X1 marker at 90 ns.

10 OUTPUT 707;" :MARKER:TSTART 90 NS"
20 END

tMARRer:TSTAXrt?

The MARKer:TSTArt query returns the time at X1 or X cursor, depending on
the current marker mode.

[ sMARKer :TSTArt} <X1 position><NL>

18-10 HP 54710 and HP 54720
Programmer’s Reference




Example

Marker Commands
TSTArnt

The following example places the current setting of the X cursor in the
numeric variable, Setting, then print the contents of the variable to the
controller's screen.

10
20
30
40
50

OUTPUT 707;":SYSTEM:HEADER OFF* {Regponge hesders off"
OUTPUT 707; " :MARKER:'TSTART?Z"

ENTER 707;Setting

PRINT Setting

END

The short form of the TSTArt command and query do not follow the defined

cenvention, Tha short form "TST" is tha sama for TSTART and TSTOP. Sending
“TST" produces an error.

HP 54710 and HP 64720 1811
Programmer's Reference




Marker Commands
TSTOp

Command

<X2 position>

Example

TSTOp

:MARKer:TSTOp <X2 position>

The MARKer:-TSTOp command sets the X2 position and moves the X2
marker or + cursor, depending on the current marker mode.

The MARKer:TSTOp command and query perform the sama function as the
MARKerX2Position command and query. MARKer:-TSTOp is provided for

compatibility with previous instruments, MARKer:X2Position should be used
for naw programs.

Time at X2 marker or + cursor in seconds.

The following example sets the X2 marker at 90 ns.

10 OUTPUT 707;":MARKER:TSTOP %0 Ns*
20 END
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Query

Returned Format

Example

Markar Commands
TSTOp

tMARKer: TSTOpP?

The MARKer:TSTOp query returns the time at X2 or + cursor, depending on
the current marker mode.

[ tMARKer:TSTOpl <X2 position><NL>

The following example places the current setting of the + cursor in the .

numeric variable, Setting, then prints the contents of the variable to the |
controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" tResponse headers off"
20 OUTPUT 707;*:MARKER:TSTOP?"

30 ENTER 707;Setting

40 PRINT Setting

50 END

The short form of the TSTOp command and guery do not follow the defined

convention. The short form “TST” is the same for TSTART and TSTOP. Sending
“TST" produces an error.
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Marker Commands
VDELta?

Query

Returned Format

<value>

Example

VDELta?

:MARKer:VDELt&a?

The MARKer:VDELta query returns the current measurement unit
difference between Y1 and Y2.

The MARKer:\VDELta query performs the same function as the MARKer:YDELta
query. MARKer:VDELta is provided for compatibility with previous instruments.

MARKer:YDELta should be used for new programs.

f tMARKer:VDELta] <value><NL>

Current measurement unit difference between Y1 and Y2.

The foliowing example returns the voltage difference between Y1 and Y2 to
the numeric variable, Volts, then prints the contents of the variabie to the
controller’s screen.

10 OQUTPUT 707;":SYSTEM:HEADER OFF™ {Response headers off
20 OUTPUT 707;*" :MARKER:VDELTA?"

30 ENTER 707;Volts

40 DPRINT Volts

50 END
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Marker Commands
VSTAr

Command

<Yl position>

Example

Query

Returned Format

VSTArt

tMARKer:VSTArt <Y1 position>

The MARKer:VSTArt command sets the Y1 Position and moves Y1 to the
specified measurement unit value on the specified source.

The MARKer:VSTArt command and query parform the same function as the
MARKer:Y1Position command and quary. MARKer:VSTArt is provided for

compatibility with pravious instruments. MARKer:Y1Position should be used for
naw programs.

Current measurement unit value at Y1.

The following example sets Y1 to —10 mV.

10 OUTPUT 707;":MAREKER:VSTART —10MV"
20 END

tMARKer:VSTArt?

The MARKer:VSTArt query returns the current measurement unit level of Y1.
[ :MARKer:VSTArt] <¥: position><NL>
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Example

Marker Commands
VSTArt

The following example returns the voltage setting for Y1 to the numeric
variable, Value, then prints the contents of the variable to the controller's
screern.

10
20
30
40
50

OUTPUT 707;*:SYSTEM:HEADER OFF" {Regponge headers off
OUTPUT 707; " :MARKER:VSTART?*

ENTER 707;Value

PRINT value

EKRD

The short form of this command doss not follow the defined convention. The

shortform “VST" is the same for VSTART and VSTOP. Sending VST~
produces an error.
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Marker Commands
VSTOp

Command

<Y2 position>

Example

Query

Returned Format

VSTOp

tMARKer:VSTOp <Y2 position>

The MARKer:VSTOp command sets the Y2 position and moves Y2 to the
specified measurement unit on the specified source.

The MARKer:VSTOp command and query parform the same function as the
MARKer:YZPosition command and query. MARKer:VSTOp is provided for

compatibility with pravious instruments. MARKer:Y2Position should be used for
newW programs.

Current measurement unit value at Y2.

The following example sets Y2 to -100 mV.

10 oUuTPUT 707;*:MARKER:VSTOP -100B-3"
20 END

tMARKer:VSTOp?

The MARKer:VSTOp query returns the current measurement unit level at Y2,
[ tMARKer:VSTOp} <Y¥2 position><KL>
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Exsmple

Marker Commands
VSTOp

The following example returns the voltage at Y2 to the numeric variable,
Value, then prints the contents of the variable to the controller’s screen.

10
20
30
40
50

OUTPUT 707;*:SYSTEM:HRADER QFF"® {Response headers off
QUTPUT 707;* iMARKER :VSTOP?"

ENTER 707:Value

PRINT Value

END

The short form of this command does not follow the defined convention, The
short form "VST" is the same for VSTART and VSTOP. Sending “VST~
produces an error,
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Marker Commands
X1Position

Command

<Xl position>

Exemple

Returned Format

Example

See Also

X1Position

tMARKer:X1Position <X1 position>

The MARKer:X1Position command sets the X1 position and moves the X1
marker or X cursor, depending on the current marker mode, to the specified
time with respect to the trigger time.

Time at X1 marker or X cursor in seconds.

The following example sets the X1 marker at 90 ns.

10 OQUTPUT 707;":MARKER:X1POSITION %0 NS©
20 END

tMARKer:X1Position?

The MARKer:X1Position query retumns the time at X1 or the X cursor,
depending on the current marker mode.

[ :MARKer:X1Position] <Xl position><iL>

The following example returns the current setting of the X cursor to the
numeric variable, Value, then prints the contents of the variable to the
controller's screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" !Reaponse headers off
20 OUTPUT 707;":MARKER:X1POSITION?"

30 ENTER 707;Value

40 PRINT Value

50 END

MARKer:TSTArt
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Markar Commands
X2Position

X2Position

Command :MARKer:X2Position <X2 position>

marker or + cursor, depending on the current marker mode, to the specified

I The MARKer:X2Position command sets the X2 position and moves the X2
time with respect to the trigger time.

<X2 position> Time at X2 marker or + cursor in seconds.

Example The following example sets the X2 marker to 90 ns.
10 OUTPUT 707;" :MARKER:X2POSITION 9O0E-9*"
20 END

Query :MARRer:X2Position?

The MARKer:X2Position query returns the time at X2 or the + cursor,
depending on the current marker mode.

Returned Format { tMARKer :X2Poaiticn] <X2 position><HL>

Example The following exampie returns the current position of the + cursor to the
numeric variable, Value, then prints the contents of the variable to the
controller’s screen,

10 OUTPUT 707;:":SYSTEM:ERBADER OFF" {Reaponse headers off
20 OUTPUT 7067;":MARKER:X2POSITION?™

30 EBNTER 707;Value

40 PRINT Value

50 END
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Marker Commands
X1Y1source

Command

<number»

Example

Query

Returned Format

Example

X1Y1source

tMARKer:X1Ylsource {CHANnel<number> |
FUNCtion<number> | WMEMory<number> | HISTogram |
FFT)

The MARKer:X1Y1source command sets the source for the X1 and Y1
markers.

For channels: an integer 1 through 4.

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example selects channel 1 as the X1Y1 source.

10 OUTPUT 707;":MARKER:X1Y1SOURCE CHANNEL1l"®
20 END

tMARKer:Xl1Ylsource?

The MARKer:X1YIsource query returns the current X1Y1 source.

[ sMARRer:X1Ylsource} {CEANnel<number> | FUNCtion<number> |
WMEMory<number> | HISTogram | FFT)

The following example returns the current X1Y1 source selection to the
string variable, Selection$, then prints the contents of the variable to the
controller's screen,

10 DIM Selection$[50) tDimension variable

20 OUTPUT 707;":MARKER:X1Y1SQURCE?"

30 ENTER 707;Selection$

40 PRINT Selection$

50 END
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Marker Commands
X2Y2s0urce

X2Y2source

Command tMARKer:X2Y2source {CHANnel<number> |
FUNCtion<number> | WMEMory<number> | HISTogram|

. . FFT}

The MARKer:X2Y2source command sets the source for the X2 and Y2
markers.

<number> For channels: an integer 1 through 4 .

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

Example The following example sejects channel 1 as the X2Y2 source.
10 OUTPUT 707;":MARKER:X2Y250URCE CHANNEL1®
20 END

{luery :MARKer:X2¥2source?

The MARKer:X2Y2source query returns the current X2Y2 source.

Returned Format [ tMARKer:X2Y2source] {(CHANnal<number> | FUNCtion<number> |
WHMEMory<number> | HISTogram| FFT}

Example The following example returns the current X2Y2 source selection to the
string variable, Selection$, then prints the contents of the variable to the
controller’s screen.
1¢ DIM Selecticn$[50] iDimension vaciable
20 OUTPUT 707;":MARKER:X2Y2SOURCE?"

30 ENTER 707;Selection$
40 PRINT Selection$
50 END
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Marker Commands
XDELta?

. Buery

Manual Mode
Tracking Mode
Returned Format

<time>»

Example

XDELta?

tMARKer:XDELta?

The MARKer:XDELta query returns the time difference between X1 and X2
time markers or between the X cursor and + cursor, depending on the
current marker mode.

Xdelta = time at X2 - time at X1
Xdelta = time at + cursor - time at X cursor
[ tMARKer : XDELta] <time><NL>

The time difference between X1 and X2 time markers or between the X
cursor and + cursor, depending on the current marker mode.

The following example returns the current time between the X1 and X2 time
markers to the numeric variable, Time, then prints the contents of the
variable to the controlier's screen.

10 OUTPUT 707;*:SYSTEM:HEADER OFF" IResponse headers off
20 OUTPUT 707;":MARKER:XDELTA?"

30 ENTER 707;Time

40 PRINT Time

50 RHND
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Marker Commands
Y1Position

Command

<Y1l position>

Example

Query

Returned Format

Example

Y1Position

tMARKer:Y1lPosition <Y! position>

The MARKer:Y1Position command sets the Y1 Position and moves Y1 to the
specified measurement unit on the specified source.

Current measurement unit value at Y1.

The following example sets Y1 to 10 mV,

10 OUTPUT 707;":MARKER:Y1POHSITION 10MVY™
20 END

tMARKer:Y1lPosition?

The MARKer:Y1Position query returns the current measurement unit level
of Y1.

[ sMARKer:Y1Position) <¥1 poeltion>

The following example returns the voltage setting for Y1 to the numeric
variable, Value, then prints the contents of the variable to the controller’s
screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" {Responge headers off
20 OUTPUT 707;":MARKER:Y1POSITIONZ"

30 ENTER 707;Value

40 PRINT Vslue

50 END
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Marker Commands
Y2Position

: Command

<Y2 position>

Example

Query

Returned Format

Example

Y2Position

:MARKer:Y2Position <¥Y2 position>

The MARKer:Y2Position command sets the Y2 position and moves Y2 to the
specified measurement unit on the specifled source.

Current measurement urigt value at Y2.

The following exarmple sets Y2 to -100 mV.

10 OUTPUT 707;":MARKBR:Y2POSITION -100EB-3"
20 END

tMARKer:Y2Position?

The MARKer:Y2Position query returns the current measurement unit level
at Y2

[ :MARRer:Y2Poslition] <¥2 position><NL>

The following example returns the voltage at Y2 to the numeric variable,
Value, then prints the contents of the variable to the controller's screen.

10 OUTPUT 707;":SYSTEM:HEADER OFfF* {Response headers off
20 OUTPUT 707;":MARKER:Y2POSITION?"

30 ENTER 707:Valuse

40 PRINT Value

50 EXND
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Marker Commands
YDELta?

Query

Returned Format

<value>

Example

YDELta?

tMARKer:YDELta?

The MARKer:YDELta query returns the current measurement unit
difference between Y1 and Y2.

Vdelta = value at Y2 — value at Y1
[ tMARKer :YDELta] <value><NL>

Current measurement unit difference between Y1 and Y2.

The following example retumns the voltage difference between Y1 and Y2 to
the numeric variable, Volts, then prints the contents of the variable to the
controlier's screen.

10
20
30
40
50

OUTPUT 707;*:SYSTEM:HEADER OFF*"
OUTPUT 707; " :MARKER:YDELTA?"
ENTER 707;Volts

PRINT Volts

BND

{Response headers off

18-26 HP 54710 and HP 54720
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Measure Commands

The commands in the MEASURE subsystem are used to make
parametric measurements on displayed waveforms.

The Measure subsystem contains the following commands and queries:

¢ DEFine, ¢ NWIDth,

¢ DELTatime, & (OVERshoot,

s DUTycycle, ® PERiod,

e FALLtime, ¢ PREShoot,

¢ FFT.DFREQuency @ PWIDth,
{delia frequency),

¢ FFT:DMAGnitude & RESults?,
(delta magnitude),

* FFT.FREquency, ¢ RISetime,

® FFT:MAGNitude, & SCRatch,

s FFT:PEAK], & SENDvalid,

s FFT:PEAK2, ¢ SOURce,

¢ FFT:THReshold, ® STATistics,

* FREQuency, ¢ TEDGe,

¢ HISTogram:HITS, e TMAX,

* HISTogram:MEAN, * TMIN,

¢ HISTogram:MEDian, ® TVOLL,

®* HISTogram:M18, s VAMPlitude,

¢ HISTogram:M28S, * VAVerage,

¢ HISTogram:M385, * VBASe,

¢ HISTogram:OFFSet?, 8 VLOWer,

¢ HISTogram:PEAK, * VMAX,

¢ HiSTogram:PP, * VMIDdle,

e HISTogram:SCALe?, & VMIN,

19-2 HP 54710 and HP 54720
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Measure Commands

s HiSTogram:STDDev, ¢ VPP,
- VRMS, "

* VTIMe,

VTOP, and

* VUPPer.

Figure 19-1 is the syntax diagram for the Measure subsystem
commands.

Measurement Setup
To make a measurement, the portion of the waveform required for
that measurement must be displayed on the oscilloscope.

¢ For a period or frequency measurement, at least one and one half
complete cycles must be displayed.

* For a pulse width measurement, the entire pulse must be displayed.
* For a rise time measurement, the leading (positive-going) edge of
the waveform must be displayed.

* For a fall time measurement, the trailing (negative-going) edge of
the waveform must be displayed.

User-Defined Measurements

When user-defined measurements are made, the defined parameters
must be set before actually sending the measurement command or
query.

Measurement Error

If a measurement cannot be made because of the lack of data,
because the source signal is not displayed, or some other reason, the
following results are returned:

» 9.99999E+37 is returned as the measurement result.

HP 54710 and HP 54720 193
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s [f SENDVALID is ON, the error code is also returned.

Making Measurements

If more than one period, edge, or pulse is displayed, time
measurements are made on the first (Left-most) portion of the
displayed waveform.

When any of the defined measurements are requested, the
oscilloscope first determines the top (100%) and base (0%) voltages
of the waveform. From this information, the oscilloscope determines
the other important voltage values (10%, 90%, and 50% voltage
values) for making measurements,

The 10% and 80% voltage values are used in the rise-time and
fall-time measurements when standard measurements are selected,
The 50% voltage value is used for measuring frequency, period, pulse
width, and duty cycle with standard measurements selected.

Measurements can also be made using user-defined parameters
instead of the standard measurement vahies.

When the command form of a measurement is used, the oscilloscope
is placed in the continuous measurement mode. The measurement
result will be displayed on the front panel. There may be up to four
measurements running continuously. The SCRATCH command is
used to turn off the measurements.

When the query form of the measurement is used, the measurement
is made one time, and the measurement result is returned.

» If the current acquisition is complete, the current acquisition is
measured and the result is returned.

e [fthe current acquisition is incomplete and the instrument is
running, acquisitions will continue to occur until the acquisition is
complete. The acquisition will then be measured and the result
returned.

¢ If the current acquisition is incomplete and the instrument is
stopped, the measurement result will be 9.99999%¢+37 and the
incomplete resulf state will be returned if SENDVALID is ON.

194 HP 54710 and HP 54720
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All measurements are made using the entire display, except for
VAVERAGE and VRMS which allow measurements on a single cycle.
Therefore, if you want to make measurements on a particular cycle,
display only that cycle on the screen.

Measurements are made on the displayed waveforms specified by the
SOURCE command. The SOURCE command allows two sources to be
specified. Most measurements are only made on a single source. Some
measurements, such as the DELTATIME measurement, require two
sources.

If the signal is clipped, the measurement result may be questionable.
In this case, the value returned is the most accurate value that can be
made using the current scaling. You might be able to obtain a more
accurate measurement by rescaling the vertical to prevent the signal
from being clipped.
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Figure 181
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Figure 19-1 {continued)
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Figure 19-1 (continued)
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Figure 13-1 {continued)
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Measura Commands
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Figure 13-1 {continued)
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Figure 19-1 {continued}
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time
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threshold_value

Measure Commands

RiSing, FALLing, or E{THar,

sninteger, 1 to 85534,

MI1DDle, UPPer, or L0Wer.

an integer, — 2510 125,

a real numbaer specifying voltage.

CHANnel, FUNCtion, FFT, or WMEMory number.
aninteger, 110 4.

aninteger, 110 4.

an integer, T or2.

+or—,

aninteger, 1 to 65534

& real number specilying time.

an integer specifying the number of the first peak
&n intager specifying the number of the second peak

& real number specifying the threshold for peaks

Meassurs Subsystem Syntax Diagram {Continued)
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Measure Commands
DEFine

Command

' <meas_spec>

Table 15-1

DEFine

tMEASure:DEFine <meas_spec>

The MEASure:DEFine command sets up the definition for measurements by
specifying the delta time, threshold, or top-base values. Changing these
values may affect other measure commands. Table 19-1 identifies the
relationships between user-DEFined values and other MEASure commands.

{DELTatime, THResholds, TOPBa

se)

:MEASure:DEFine Interactions

MEASure DELTatims
commands

RISEtme
FALLtime
PERiod
FREQuency
VMIN
VMAX

VPP

VToP
VBASe
VAMPlitude
PWillth
NWiDth
OVERshoot
BUTyeycle
DELTatime x
VEMS

THResholds

TCPBase

16-14
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Command

<edge
direction>

<edge number>

<edge_position>

Command

<upper_ pct>,
<middle pct>,
<lower_pct>

<upper_ volts>,
<middle volts>,
<lower_volts>

Command

<top volts>,
<base_volts>

Mesasura Commands
DEFine

sMEASure:DEFine DELTatime,<start edge direction>,
<gtart edge_number>,<start edge_position>,

<stop edge_direction>,<stop edge_number>,

<stop edge_position>

{RISing | FALLing | EITHer}

An integer from 1 to 656534,

{UPPer | MIDDle | LOWer}

tMEASure :DEFine THResholds, { {STANdard} |
{PERCent,<upper_pct>,<middle_pct>,<lower_pct>} |
{VOLTs,<upper_volts>,<middle_volts>,<lower volts>}}

Aninteger, - 25 to 125.

A real number specifying voltage.

:MEASure:DEFine TOPBase, {{STANdard}
| {(<top_volts>,<base_volts>}}

A real number specifying voltage.

HP 54710 and HP 54720 18-16
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DEFine

Example The following example sets the parameters for a time measurement from the
first positive edge at the upper threshold level to the second negative edge
at the middle threshoid.

10 OUTPUT 707;*:MEASURE:DEFINE DELTATIME,RISING,
1,UPPER, FALLING, 2 ,MIDDLE"
20 END

If one source is specified, both parameters apply to that signal. If two
sources are specified, the measurement is from the first positive edge on
source 1 to the second negative edge on source 2,

Source is specified either using MEASure:SQURce, or using the optional
<source> parameter when the DELTatime measurement is started.

19-18 HP 54710 and HP 64720
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Query

Returned Format

Example

Measure Commands
DEFine

tMEASure:DEFine? {DELtatime | THResholds | TOPBase)}

The MEASure:DEFine query returns the current setup for the specified
parameter.

[:MEASure:DEFine DELTATIME] <start sdge_direction>,
<start edge number>,<start edge_position>,

<stop edge direction>,<stop edge_number>,

<stop edge position>

[ :MBEASure:DEFine] THRESHOLDS {{STANDARD) E
{PERCENT,<upper_pct>,<middle pet>,<lower pet>} |
{VOLTAGE, <upper_volts>,<middie volts>,<lower_voltse>}}

[ sMBASure:DEFine} TOPBASE {{STANDARD}
f{<top volts>,<base volts>}}

The following example returns the current setup for the measurement
thresholds to the string variable, Setup$, then prints the contents of the
variable to the controller’s screen.

10 DIM Setup$[50) tDimension variable

20 OUTPUT 707;":MEASURE:DEFINE? THRESHOLDS*®

30 ENTER 707; Setup$§

40 PRINT Setup$

50 ERD

HP 54710 and HP 54720 19-17
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Measure Commands
DELTatime

Command

<gourcer»

<number>

Example

Query

Returned Fermat

<value>

<result_state>

DELTatime

:MEASure:DELTatime [<source>[,<source>]]

The MEASure:DELTatime command measures the delta time between two
edges. If one source is specified, the delta time from the leading edge of the
specified source to the trailing edge of the specified source is measured. If
two sources are specified, the delta time from the leading edge on the first
source to the trailing edge on the second source is measured.

Sources are specified with the MEASure:SOURce command or with the
optional parameter following the MEASure:DELTatime command. The rest
of the parameters for this cortunand are specified with the MEASure:DEFine
cormmand.

{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example measures the delta time between channel 1 and
channel 2.

180 OUTPUT 707;":MEASURE:DELTATIME CHANNEL1,CHANKEL2"
20 END

stMEASure:DELTatime? [<source>],<source>]]

The MEASure:DELTatime query returns the measured delta time value.
[:MEASure:DELTatime] <value>[,<result_ state>]<NL>

Delta time from the first specified edge on one source to the next specified
edge on another source.

I SENDVALID is ON, the result stale is returned with the measurement
result, See table 19-3, with the MEASure:RESults command, for a list of the
result states.
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Measure Commands
DELTatime

The following example places the current value of delta time in the numeric
variable, Value, then prints the contents of the variable to the controller'’s
screen. This example assumes the source was set using MEASure:SOURce.

10 OUTPUT 707;":SYSTEM:BEADER OFF" IResponse headers off
20 OUTPUT 707;*:MEASURE :DELTATIME?*

30 ERTER 707;Value

40 PRINT Value

50 END

When receiving numeric data into numeric variables, turn off the headers.

Otherwise, the headers may cause misinterpretation of returned data.
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Measure Commangs
BUTycycle

Command

<gource>

<number>

Example

DUTycycle

tMEASure:DUTycycle [<source>]

The MEASure:DUTycycle command measures the ratio of the positive pulse
width to the period. Sources are specified with the MEASure:SOURce
command or with the optional parameter following the DUTycycle command.

{CHANnel<number> | FUNCtion<number> | WMEMory<numbers>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2,
For waveform memories (WMEMORY): 1, 2, 3, or 4.
The following example measures the duty cycle of the last specified signal.

16 OUTPUT 707;" sMEASURE:DUTYCYCLE"
20 END
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Query

Returned Format

<value>

<resu1t_state>

Example

:tMEASure:DUTycycle? [<source>]

Measure Commands
DUTycycle

The MEASure:DUTycycle query returns the measured duty cycle of the
specified source.

[ :MEASUre:DUTYcycle] <value>[,<result_state>]<NL>

The ratio of the positive pulse width to the period.

1f SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current dutycycle of the specified signal in
the numeric variable, Value, then prints the contentis of the variable to the
controller’s sereen.

10
20
30
40
50

OUTPUT 707;":1SYSTEM:EEADER OFF™
OUTPUT 707;*:MEASURE:DUTYCYCLE?
ENTER 707;Value

PRINT Value

END

{Responge headers off

HP 54710 and HP 54720
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Measure Commands
FAlLtime

Command

<gource>

<number>

Example

FAlLtime

sMEASure:FALLtime [<source>]

The MEASure:FALLtime command measures the time at the upper
threshold of the falling edge, measures the time at the lower threshold of the
falling edge, then calculates the fall time. Sources are specified with the
MEASure:SOURce command or with the optional parameter following the
FALLtime command.

The first displayed falling edge is used for the fall time measurement.
Therefore, for best measurement accuracy, set the sweep speed as fast as
possible while leaving the falling edge of the waveform on the display.

Fall time = time at Jower threshold point — time at upper threshold point.
{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2,3, or 4.
The following example measures the fall time of the last specified signal.

10 OUTPUT 707;":MEASURE:FALLTIME®
20 END
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Query

Returned Format

<value>

<result state>

Example

sMEASure:FALLtime? [<source>]

Measure Commands
FALLtime

The MEASure:FALLtime query returns the fall time of the specified source.
[ :MBASure:FALLtime] <value>[,<result state>]<NL>

Time at lower threshold - time at upper threshold.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current value for fall time in the numeric
variable, Value, then prints the contents of the variable to the controller's
screen.

10
20
30
40
50

OUTPUT 707;":SYSTEM:EBEADER OFF*
QUTPUT 707; ":MEASURE:FALLTIME?"
ENTER 707:Value

PRINT Value

ERD

tResponse headers off

HP 54710 and HP 54720
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Measure Commands
FFT

FFT

The :MEASure:FFT commands control the FFT measurements accessible
through the Measure subsystem. The FFT sub-subsystem consists of the
following cornmands:

¢ DFRequency (delta frequency),
& DMAGnitude (delta magnitude),
& FREQuency,

* MAGNitude,

s PEAKI,

& PEAK2, and

¢ THReshold.

Command
<gource>
<number>

Query

Returned Format

FFT:DFRequency

sMEASure:FFT:DFRequency [<source>]

This command enables the delta frequency measurement. The source is
specified with the MEASure:SOURce command or with the optional
parameter following the FFT command.

{FUNCtion<number> | FFT | WMEMory<number>}

For functions: 1 or 2.
For waveform memories: 1, 2, 3, or 4.

:MEASure:FFT:DFRequency? [<source’>)

The query returns the FFT delta frequency of the specified peaks.
[ tMBASure:FFT:DFRequency] <delta frequency><NL>
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Measure Commands
FFT:.DMAGnitude

: Command
<gource>»
<number>

Query

Heturned Format

FFT:DMAGnitude

sMEASure:FFT:DMAGnitude [<source>]

This command enables the delta magnitude measurerent. The source is
specified with the MEASure:S0URce command or with the optional
parareter following the FFT command.

{FUNCtion<number> | FFT | WMEMory<number>}

For functions: 1 or 2,
For waveform memories: 1, 2, 3, or 4.

tMEASure:FFT:DMAGnitude? [<source>]

The query returns the delta magnitude of the specified peaks.
[ :MEASure:FFT:DMAGnitude] <delta magnitude><NL>

Command

<gource>

<numbar>

Query

Returned Format

FFT:FREQuency

:MEASure:FFT:FREQuency [<source>)

This command enables the frequency measurement. The source is specified
with the MEASure:SOURce command or with the optional parameter
following the FF'T command.

{(FUNCtion<number> | FFT | WMEMory<number>}

For functions: 1 or 2.
For waveform memories: §, 2, 3, or 4.

:MEASure:FFT:FREQuency? [<source>]

The query returns the frequency measurement.
[ sMEASure:FFT:FREQuency} <frequency><NL>
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Measure Commands
FFT:MAGNitude

Command

<gource>

<number>

Query

Returned Format

FFT:MAGNitude

tMEASure:FFT:MAGNitude [<source>]

This command measures the magnitude of the FFT. The source is specified
with the MEASure:SOURce command or with the optional parameter
following the FFT command.

{FUNCtion<number> | FFT | WMEMory<number>)

For functions: 1 or 2,
For waveform memories: 1, 2, 8, or 4.

sMEASure :FFPT:MAGNitude

The query returns the magnitude value of the FFT.
[ sMEASure:FFT:FMAGNitude} <magnitude><¥L>

Command

<lst_peak
number>

<gource>

<number>

Quary

Returned Format

FFT:PEAK1

:MEASure:FFT:PEAKl <1lst_peak number> [<source>]

An integer specifying the number of the first peak.

This coramand sets the peak number of the first peak for FF'T
measurements. The source is specified with the MEASure:SOURce command
or with the optional parameter following the FFT command.

{FUNCtion<number> | FFT | WMEMory<number>)

For functions: 1 or 2.
For waveform memories: 1, 2, 3, or 4.

tMEASure:FFT:PEAK1? [<source>]

The query returns the peak number currently set as the first peak.
[ :MEASure:FFT:PEAK1] <lat_pesk_number><NL>
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Measure Commands
FFT:PEAK2

Command

<source>

<number>

<2nd peak
number>

Query

Returned Format

FFT:PEAK2

tMEASure:FFT:PEAKZ <2nd_peak number> [<gource>)

This command sets the peak number of the second peak for FFT
measurements. The source is specified with the MEASure:SOURce command
or with the optional parameter following the FFT command.

{FUNCtion<nurmber> | FFT | WMEMory<number>}

For functions: 1 or 2.
For waveform memories: 1, 2, 3, or 4.

An integer specifying the number of the second peak,

sMEASure:FFT:PEAK2? [<source>)

The query returns the peak number currently set as the second peak.
[ sMEASure:FFT:PEAK1] <2nd_peak number><NL>
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Measure Commands
FFT:THReshold

FFT:THReshold

Command :MEASure:FFT:THReshold <threshold value>

This cormand sets the peak search threshold value.

Ouery tMEASure:FFT:THReshold?
. The query returns the peak search threshold value.
Returned Format [ sMEASure:FFT:THReshold] <threshold_value><NL>

The following :MEASure commands also operate on FFT functions:

Measure Command Moeasurement Parformad

TMAX The fraguency of the maximum valus in the spectrum.
TMIN Tha frequency of the minimem valua in the spectrum.
VMAX The maximum value in the spectrum.
VMIN The minimum value in the spectrum.
VPP The range of vaiues In the spectrum.
VTIM The value at a specifiad frequency.
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Measure Commands
FRECQuency

Comman

d

<source>

<number>

Example

FREQuency

:MEASure:FREQuency [<source>]

The MEASure:FREQuency command measures the frequency of the first
complete cycle on the screen using the mid threshold levels of the waveform
(50% levels if standard measurements are selected). The source is specified
with the MEASure:SOURce comumand or with the optional parameter
following the FREQuency command.

The algorithm is:

If the first edge on screen is rising then

frequency = 1/(time at second rising edge - time at first rising edge)
eise

frequency = 1/(time at second falling edge - time at first falling edge).
{CHANnel<number> | FUNCtion<number> | WMEMory<numbers}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.
The following example measures the frequency of the last specified signal.

10 OUTPUT 707;*:MEASURRE:FREQUENCY"
20 END
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Query

Returned Format

<value>

<result state>

Example

Measure Commands
FREGuency

tMEASure:FREQuency? [<source>]

The MEASure:FREQuency query returns the measured frequency.
[ tMEASure:FREQuency] <value>[,<result_state>}<NL>

The frequency value in Hertz of the first complete cycle on the screen using
the mid-threshold levels of the waveform.

If SENDVALID is ON, the result state {s reiurned with the measurement
resuit. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current frequency of the signal in the
numeric variable, Freq, then prints the contents of the variable to the
controller's screen.

1¢ OQUTPUT 707;":SYSTEM:HEADER OFF* iRegponse headers off
20 OUTPUT 707;%:MEASURE:FREQUENCY?"

30 ENTER 707;Freq

40 PRINT Freq

50 END

19-30 HP 654710 and HP 54720
Programmer’s Reference




Measure Commands
HISTogram:HITS

© . Comman

d

<gource>

<number>

Example

HISTogram:HITS

tMEASURE :tHISTogram:HITS [<source>]

The HISTogram:HITS command measures the number of hits within the
histogram.

Sources are specified with the MEASure:SOURce command or with the
optional parameter following the HITS command. The HISTogram:HITS
measurement only applies to the histogram waveform or memories
containing histograms.

{ WMEMory<numbers | HISTogram}

For waveform mernories (WMEMory): 1, 2, 8, or 4.

The following example measures the number of hits within the histogram
stored in WMEMory1.

10 OUTPUT 707;":;MEASURE:EISTOGRAM:HITS WMEMORY]1"
20 END
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Query

Returned Format

<value>

<result state>

Example

Measure Commands
HiSTogram:HITS

:MEASure:BISTogram:HITS? [<source>]

The HISTogram:HITS query returns the number of hits within the histogram.
[:MEASure:HISTogram:HITS] <value>{,<result state>)<NL>

The number of hits in the histogram.

If SENDVALID is ON, the result state is returned with the measurement
result, See table 19-3, with the MEASure:RESults command, for a list of the
resulf states.

The following example returns the number of hits within the current
histogram and prints the result to the controller’s screen.

1@
20
g
40
50

OQUTPUT 707;":SYSTEM:HEADER OFP" {Response headers off
OUTPUT 707;":MEASURE :HISTOGRAM:BITS?™

ENTER 707:Bisthits

PRINT Bisthits

END
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Measure Commands
HiSTogram:MEAN

: Comman

d

<gource>

<number>

Example

HiSTogram:MEAN

tMEASURE:HISTogram:MEAN [<source>]

The HISTogram:MEAN command measures the mean of the histogram. The
mean of the histogram is the average value of all the points in the histogram.

Sources are specified with the MEASure:SOURce command or with the
optional parameter following the MEAN command. The HISTogram:MEAN
measurement only applies to the histogram waveform or memories
containing histograms.

{ WMEMory<number: | HISTogram)

For waveform memories (WMEMory): 1, 2, 3, or 4.

The following example measures the mean of the histogram source.

10 OUTPUT 707;":MEASURE:RISTOGRAMIMEAN HISTOGRAM"
20 END
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Query

Returned Format

<value>

<result state>

Example

Measure Commands
HiSTegram:MEAN

tMEASure:HISTogram:MEAN? [<source>]

The HISTogram:MEAN query returns the mean of the histogram.
[ :MEASure:HISTogram:MEAN) <value>{,<result state>]<NL>

The mean of the histogram.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the mean of the current histogram and prints
the result to the controller's screen.

10
20
30
40
50

CUTPUT 707;":SYSTEM:EEADERR OFF® {Reaponse headers off
OUTPUT 707;*:MEASURE :BIBTOGRAM: MEAN? »

ENTER 707;Bistmean

PRINT Histmean

END
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Measure Commands
HISTogram:MEDian

Command

<gource>

<pnumber>

Example

HISTogram:MEDian

:MEASURE:HISTogram:MEDian [<source>]

The HISTogram:MEDian command measures the median of the histogram.
The median of the histogram is the time or voltage of the point at which 50%
of the histogram is to the left or right (above or below for vertical
histograms).

Sources are specified with the MEASure:SOURce command or with the
optional parameter following the MEDian cormmand. The
HiSTogram:MEDian measurement only applies to the histogram waveform or
memories containing histograms.

{ WMEMory<number> | HISTogram}

For waveform memories (WMEMory): 1,2, 3, or 4.

The foliowing example measures the median of the histogram whose source
has been defined with the MEASure:SOURce command,

10 OUTPUT 707;":MEASURE:HISTOGRAM:MEDIAN"
20 END
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Query

Returnad Format

<value>

<result_state>

Example

Measure Commands
HiSTogram:MEDian

sMEASure:HISTogram:MEDian? [<source>]

The HISTogram:MEDian query returns the median of the histogram.
[ :MEASure:EISTogram:MEDian] <value>[,<result state>)<NL>

The median of the histogram.

1If SENDVALID is ON, the result state is returmed with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the median of the current histogram and
prints the result to the controller's screen,

10
20
30
40
50

QUTPUT 707;":SYSTEM:HEADER OFF* iResponse headers off
QUTPUT 707;" :MEASURK:HISTOGRAM:MEDIAN?»

ENTER 707;Bistmed

PRINT Histmed

END
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Measure Commands
HiSTogram:M1S

Command

<gource>

<number>

Example

HISTogram:M1S

tMEASURE:HISTogram:M1S [<source>]

The HISTogram:M1S command measures the percentage of points that are
within one standard deviation of the mean of the histogram.

Sources are specified with the MEASure:SOURce cornmand or with the
optional parameter following the M1S command. The HISTogram:MiS
measurement only applies to the histogram waveform or memories
containing histograms.

{ WMEMory<number> | HISTogram}

For waveform memories (WMEMory): 1, 2, 3, or 4.

The following example measures the percentage of points that are within
one standard deviation of the mean of the histogram of the data stored in
waveform memory 3.

10 OUTPUT 707;*:MEASURE:HISTOGRAMIM1S WMEMORY3"
20 END :
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Returned Format

<value>

. <result state>

Example

Measure Commands
HiSTogram:M15

tMEASure:HISTogram:M152 [<source>]

The HISTogram:M18 query returns the percentage of points within one
standard deviation of the mean of the histogram.

[ :MEASure:HISTogram:¥18] <value>[,<tresult state>]<NL>

The mean plus/minus one standard deviation of the histogram.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the percentage of points within one standard
deviation of the mean of the current histogram and prints the result to the
controlier’s screen.

10 OUTPUT 707;*:SYSTEM:EEADER OFF" {Response headers off
20 QUTPUT 707;":MEASURE:HISTOGRAM:M1S?"

30 ENTER 707;Histmls

40 PRINT Histmils

50 END
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Measure Commands
HISTogram:M2S

Command

<gource>

<number>

Example

HISTogram:M2S

tMEASURE:HISTogram:M2S [<source>]

The HISTogram:M28 command measures the percentage of points that are
within two standard deviations of the mean of the histogram.

Sources are specified with the MEASure:SOURce command or with the
optional parameter following the M2S comimand. The HISTogram:M2S
measurement only applies to the histogram waveform or memories
containing histograms.

{ WMEMory<number> | HISTogram}

For waveform memories (WMEMory): 1, 2, 3, or 4.

The following example measures the percentage of points within two
standard deviations of the mean of the histogram whose source is specified
using the MEASure:SOURce command.

10 OUTPUT 707;*:MEASURE:HISTOGRAMIM2S*
20 END
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Query

Returnied Format

<valie>

. <resu1t__stata>

Example

Measure Commands
HiSTogram:M28

:MEASure:HBISTogram:M2S? {<scurce>)

The HISTogram:M2S query returns the percentage of points within two
standard deviations of the mean of the histogram.

[ :MEASure:HISTogram:MiIS] <value>{,<result_state>]<HL>

The mean plus/rainus two standard deviations of the histogram.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults comumand, for a list of the
result states.

The following example returns the percentage of points within two standard
deviations of the mean of the current histogram and prints the result to the
controller's screen. '

10 OUTPUT 707;":SYSTEM:EEADER OFF" !Regponse headers off
20 OUTPUT 707;":MEASURE:HISTOGRAM:M2§?"

30 ENTER 707;Histm2s

40 PRINT HistmZs

50 END
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Measure Commands
HISTogram:M3S

Command

<source>

<pumber>

Example

HISTogram:M3S

tMEASURE : HISTogram:M3S [<source>]

The HISTogram:M3S command measures the percentage of points that are
within three standard deviations of the mean of the histogram.

Sources are specified with the MEASure:SOURce command or with the
optional parameter foliowing the M35 command. The HISTogram:M38
measurement only applies to the histogram waveform or memories
containing histograms.

{ WMEMory<numbers { HISTogram)

For waveform memories (WMEMory): 1, 2, 3, or 4.

The following exampie measures the percentage of points that are within
three standard deviations of the mean of the histogram.

10 OQUTPUT 707;":MEASURE:HISTOGRAMiIMIS HISTOGRAM"
20 END
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Cuery

Returned Format

<value>

<resultw_atate>

Example

Measure Commands
HiSTogram:M3S

tMEASure:HISTogram:M35? [<source>]

The HISTogram:M38 query returns the percentage of points within three
standard deviations of the mean of the histogram.

[ sMEASure:HISTogram:M3S8] <value>{, <reau1t_stata> J<HL>

The mean plus/minus three standard deviations of the histogram.

If SENDVALID is ON, the result state is returned with the measurement
resuit. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the percentage of points within three

standard deviations of the mean of the current histogram and prints the

result to the controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" 1Regponae headers off
20 OUTPUT 707;*:MEASURE:EISTOGRAM:M3S?"

30 ENTER 707;Bistmis

40 PRINT Histm3s

50 END
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Measure Commands
HISTogram:0FFSet?

Query

<gource>
<number:>

Returned Format

<value>

<result_ptate>

Example

HISTogram:OFFSet?

sMEASURE: HISTogram:0FFSet? [<source>]

The HISTogram:OFFSet query returns the offset of the histogram in hits or
decibels. The offset is in hits for linear-scaled histograms and in decibels for
logarithmically-scaled histograms.

Sources are specified with the MEASure:S0OURce command or with the
optional parameter following the OFFSet query. The HISTogram:OFFSet
measurement only applies to the histogram waveform or memories
containing histograms.

{ WMEMory<number> | HISTogram}

For waveform memories (WMEMory): 1, 2, 3, or 4.

[ iMEASure:HISTogram:0FFSet] <value>|,<result state>]<NL>

The offset of the histogram in hits.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the offset of the current linear-scaled
histogram in hits and prints the result to the controller’s screen.

10 OQUTPUT 707;":SYSTEM:HEADER OFF" IRegponse headers off
20 OUTPUT 707;" :MEASURE:HISTOGRAM:OFFSET?"

30 ENTER 707:Histoff

40 PRINT Histoff

50 END
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Measure Commands
HISTogram:PEAK

HISTogram:PEAK

Command ¢tMEASURE:HISTogram:PEAK [<source>]

The HISTogram:PEAK command measures the number of hits in the
greatest peak of the histogram,

Sources are specified with the MEASure:SOURce command or with the
optional parameter following the PEAK command. The HISTogram:PEAK
measuremert only applies {o the histogram waveform or memories
containing histograms.

<gource> {WMEMory<number> | HISTogram}

<number> For waveform memories (WMEMory): 1, 2, 3, or 4.

Example The following exarnple measures the number of hits in the greatest peak of
the histogram whose source is waveform memory 2.

10 OUTPUT 707; " :MEASURE:HISTOGRAM:PEAK WMEMORY2"
20 EXND
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Query

Returned Format

<value>

<result_ptate>

Example

Measure Commands
HiSTogram:PEAK

tMEASure:;HISTogram:PEAK? [<gource>]

The HISTogram:PEAK query returns the number of hits in the greatest peak
of the histogram.

[ :MEASure:EISTogram:PEAK] <value>[,<result state>]<HL>

The number of hits in the histogram peak.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returmns the number of hits in the greatest peak of the
current histograrn and prints the result to the contoller’s screen.

10
20
3o
40
50

QUTPUT 707;":SYSTEM:HEADER OFF* {Response headers off
QUTPUT 707; " :MEASURE :HISTOGRAMtPEAR?"

ENTER 707;Histpeak

PRINT Histpeak

END
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Measure Commands
HiSTogram:PP

Command

<source>

<number>

Example

HISTogram:PP

tMEASURE:HISTogram:PP [<source>]

The HISTogram:PP command measures the width of the histogram. The
width is measured as the time or voltage of the last histogram bucket with
data in it rainus the time or voltage of the first histogram bucket with data in
it.

Sources are specified with the MEASure:S0URce command or with the
optional parameter following the PP command. The HISTograr:PP
measurement only applies to the histogram waveform or memories

containing histograms.
{ WMEMory<number> | HISTogram)

For waveform memories (WMEMory): 1, 2, 3, or 4.

The following example measures the width of the histogram.

10 OUTPUT 707;*:MEASURE :HISTOGRAM:FP HISTOGRAM"
20 END
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Query

Returned Format

<valua>

<resu1t_state>

Example

:MEASure:HISTogram:PP? [<source>]

Measure Commands
HISTogram:PP

The HISTogram:PP query returns the width of the histogram.,
[ sMEASure:HISTogram:PP] <value>[,<rasult state>]<NL>

The width of the histogram.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following exarnple returns the width of the current histogram and prints
the result to the controller's screen.

1¢
20
30
40
50

OUTPUT 707;":SYSTEM:HEADER OFF"
QUTPUT 707;":MEASURE:HISTOGRAMPP?"
ENTER 707;Histpp

PRINT Histpp

END

tResponse headers off

HP 54710 and HP B4720
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Measure Commands
RiSTogram:SCALe?

Query

<gource>

<number>

Returned Format

<valua>

<result state>

Example

HISTogram:SCALe?

stMEASURE:HISTogram:SCALe? [<source>]

The HISTogram:SCALe query returns the scale of the histogram in hits or
decibels per division. The scale is in hits for linear-scaled histograms and in
decibels per division for logarithmically-scaled histograms.

Sources are specified with the MEASure:S0URce cormmand or with the
optional parameter following the SCALe query. The HISTogram:SCALe
measurement only applies to the histogram waveform or memories
containing histograms.

{ WMEMory<number> | HISTogram}

For waveform memortes (WMEMory): 1,2, 3, or 4.

{ sMEASure:HISTogram:SCALe] <va1ue>[,<renu1p_state>}<NL>
The scale of the histogram in hits.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the scale of the histogram whose source is
specified in MEASure:SOURce and prints the result to the controller's scren.

10
20
30
40
50

QUTPUT 707;":8YSTEM:BEADBR OFF" {Regponse headers off
QUTPUT 707; " ¢sMEASURE:HISTOGRAM:SCALE?"

ENTER 707;Bistscal

PRINT Bistscal

END
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Measure Commands
HiSTogram:STDDev

Command

<source>

<number>

Example

HiSTogram:STDDev

tMEASURE :HISTogram:STDDev [<source>]

The HISTogram:STDDev command measures the standard deviation of the
histogram.

Sources are specified with the MEASure:30URce comimand or with the
optional! parameter following the STDDev command. The
HISTogram:STDDev measurement only applies to the histogram waveform
or memories containing histograms.

{ WMEMory<number> | HISTogram}

For waveform memories (WMEMory): 1,2, 3, or 4,

The following example measures the standard deviation of the histogram
whose source is specified using the MEASure:SOURce command.

10 OUTPUT 707; " tMEASURE :HISTOGRAM:BTDDEV®
20 END
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Query

Returnad Format

<value>

. <resu1t____tate>

Example

Measure Commands
HISTogram:STDDev

tMEASure:HISTogram:STDDev? [<source>]

The HISTogram:STDDev query returns the standard deviation of the
histogram,
{ sMEASure:HISTogram:STDDev]) <value>[,<result_state>]}<NL>

The standard deviation of the histogram.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the standard deviation of the histogram

whose source is specified using the MEASure:S0URce command, and prints
the result to the controller’s screen.

10 OUTPUT 707;*":SYSTEM:HEADER OFF™ iResponse headers off
20 OUTPUT 707;*:MEASURE :HISTOGRAM:STDDEV?"

30 ENTER 707;Histstdd

40 PRINT Histstdd

50 END
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Measure Commands
NWIiDth

Command

<spource>

<number>

Example

NWIDth

sMEASure:NWIDth [<source>)

The MEASure:NWIDth command measures the width of the first negative
pulse on the screen using the mid threshold levels of the waveform (50%
levels with standard measurements selected). Sources are specified with the
MEASURE:SOURCE command or with the optional parameter following the
NWIDTH command.
The algorithm is:
If the first edge on screen is rising then

nwidth = time at the second rising edge — time at the first falling edge
else

nwidth = time at the first rising edge ~ time at the first falling edge.
{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

The foliowing example measures the width of the first negative pulse on
screen.

10 CUTPUT 707;":MEASURE :NWIDTH"

20 END
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Query

Returned Format

<value>

. <result_state>

Example

Measure Commands
NWIDth

sMEASure:NWIDth? {[<source>]

The MEASure:NWIDth query returns the measured width of the first
negative pulse of the specified source.

[ :MEASure:HWIDth] <value>{,<result state>)<HL>

The width of the first negative pulse on the screen using the mid-threshold
levels of the waveform.

If SENDVALID is ON, the result state is returned with the measurement
resuit. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current width of the first negative pulse on
screen in the numeric variable, Width, then prints the contents of the

variable to the controller's screen,

10 OUTPUT 707;":SYSTEM:EEADER OFF* itResponse headers off
20 OQUTPUT 707; " :MEASURE :NWIDTH?"

30 ENTER 707:;Width

40 PRINT width

50 RND
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Measure Commands
OVERshoot

Command

<sgurce>

<number>

Example

OVERshoot

:MEASure:0VERshoot [<source>]

The MEASure:OVERshoot command measures the overshoot of the first
edge on the screen. Sources are specified with the MEASURE:SOURCE
cormmand or with the optional parameter following the OVERSHOOT
command.

The algorithm is:
If the first edge on screen is rising, then
overshoot = (Local Vmax — Vtop) / Vamplitude
else
overshoot = (Vbase — Local Vmin) / Vamplitude.

{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels, this value is dependent on the type of piug-in and its location
in the oscilloscope.

For functions: 1 or 2,
For waveform memories (WMEMORY): 1,2, 3, or 4.
The following example measures the overshoot of the first edge on screen.

10 OUTPUT 707;":MEASURE : OVERSHOOT"
20 END
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Quary

Returned Format

<value>

<result state>

Example

Measure Commands
OVERshoat

:MEASure: OVERshoot? [<scurce>]

The MEASure:OVERshoot query returns the measured overshoot of the
specified source.

[:MEASure:OVERshoot] <value>{,<result_state>]<HL>

Ratio of overshoot to amplitude, in percent.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESuits command, for a list of the
result states.

The following example places the current value of overshoot in the numeric
variable, Value, then prints the contents of the variable to the controlier's
screen.

10
20
a0
40
50

OUTPUT 707;":SYSTEM:HEADER OFF" i{Regponse headers off
QUTPUT 707;* :MEASURE : CVERBHOQTZ®

BNTER 707;Value

PRINT Value

END
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Measura Commands
PERiod

Command

<gource>

<pumbear>

Example

PERiod

sMEASure:PERicd [<source>]

The MEASure:PERiod coramand measures the period of the first complete
cycle on the screen using the mid threshold levels of the waveform (50%
levels with standard measurements selected). Sources are specified with the
MEASURE:SOURCE command or with the optional parameter following the
PERIOD command.

The algorithm is:
If the first edge on screen is rising then

period = time at the second rising edge ~ time at the first rising edge
else

period = time at the second falling edge — time at the first falling edge.

{CHANnel<number> | FUNCtion<number> | WMEMory<numbers}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.
The following example measures the period of the waveform.

10 ouTpUT 707;":MEASURE:PERIOD*
20 EWD
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Query

Returned Format

<yazlue>

- <reaultmsta.te>

Example

Measure Commands
PERIod

tMEASure:PERiod? [<source>]

The MEASure:PERiod query returns the measured period of the specified
source.

[:MEASure:PERiod] <value>[,<result_ state>]<NL>

Period of the first complete cycle on screen.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current period of the waveform in the
numeric variable, Value, then prints the contents of the variable to the
controller’s screen.

10 OUTPUT 707;*:SYSTEM:HEADER OFF" iResponse headers off
20 OUTPUT 707;":MEASURE:PERIOD?"

30 ENTER 7T07;:Value

40 PRINT Value

56 END
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Measure Commands
PREShoot

© Comman

d

<gourcea>

<number>

Example

PREShoot

tMEASure:PREShoot [<source>]

The MEASure:PREShoot command measures the preshoot of the first edge
on the screen. Sources are specified with the MEASURE:SOURCE command
or with the optional parameter following the PRESHOOT command.

The algorithm is:
If the first edge on screen is rising then

preshoot = (Vbase — Local Vmin) / Vamplitude
else

preshoot = (Local Vmax — Vtop) / Vamplitude.

{CHANnel<number> | FUNCtion<number> | WMEMory<number>§

For channels, this value is dependent on the type of piug-in and its location
in the oscilloscope.

For functions: ] or 2.
For waveformn memories (WMEMORY): 1, &, 3, or 4.
The following example measures the preshoot of the signal on screen.

10 ouTPUT 707; " :HMEASURE :PRESHOOT"
20 END
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Quary

Returned Format

<value>

. <resu1t__state>

Example

Measure Commands
PREShoot

tMEASure :PREShoot? [<80urce>]

The MEASure:PREShoot query returns the measured preshoot of the
specified source.

[ :MBASure:PREShoot] <value>[,<result state>)<NL>

Ratio of preshoot to amplitude, in percent.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current value of preshoot in the numeric
variable, Preshoot, then prints the contents of the variable to the controller's
screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" tResponae headers off
20 OUTPUT T07;":MEASURE:PREEHOOT?"

30 ENTER 707;Preshcot

40 PRINT Preshoot

50 END

1958 HP 564710 and HP 54720
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Measure Commands
PWIDth

* Comman

d

<gource>

<number:>

Example

PWIDth

tMEASure:PWIDth [<source>]

The MEASure:PWIDth command measures the width of the first positive
pulse on the screen using the mid threshold levels of the waveform (50%
levels with standard measurements selected). Sources are specified with the
MEASURE:SOURCE cormmand or with the optional parameter following the
PWIDTH command.

The algorithm is:
If the first edge on screen is rising then

pwidth = time at the first falling edge ~ time at the first rising edge
else

pwidth = time at the second falling edge - time at the first rising edge.

{CHANnei<number> | FUNCtion<number>» | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following exampie measures the width of the first positive pulse on the
screen.

10 OQUTPUT 707;*:MEASURE:PWIDTH"

20 END

HP 54710 and HP 564720 1959
Programmer's Reference




Query

Returned Format

<value>

- <result state>

Examgple

Measurs Commands
PWIbth

tMEASure:PWIDth? {<scurce>]

The MEASure:PWIDth query returns the measured width of the first positive
pulse of the specified source.

{ :MEASure:PWIDth] <value>{,<result state>]<HL>

Width of the first positive pulse on the screen in seconds.

It SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the value of the width of the first positive

pulse on the screen in the numeric variable, Width, then prints the contents
of the variable to the controller's screen.

10 OGUTPUT 707;":SYSTEM:HEADER OFF~ {Regponse headerg off
20 OUTPUT 707;":MEASURE :PWIDTH?®

30 ENTER 707;Width

40 PRINT Width

50 END
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Measure Commands
RESults?

' Query

RESults?

:MEASure:RESults?

The MEASure:RESults query returns the results of the continucus
measurements. The measurement results always include only the current
results. If SENDVALID is ON, then the measurement results state is
retumed immediately following the measurement resuit. I{ statistics are
computed, the measurement resulis include the current, minimum,
raaximum, mean, standard deviation, and statistical sample size of each
measurement. If the imittest is on, then limittest fields of failures, total
waveforms, and status are returned. Table 19-2 shows the relationship of the
values returned and STATISTICS, SENDVALID, and LIMITTEST commands.

If more than one measurement is running continuously, then the values in
table 19-3 will be duplicated for each continuous measurement from the first
to lIast (top to bottom) of display. There may be up to four continuous
measurements at a time.
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Measure Commands

Returned Format

<result list>

Example

RESults?
Table 18-2
Results Values Returned
SEMDVALID OFF SENDVALID OFF
LIMITTEST OFF current currant, result state
STATISTISC GFF
| LIMITTEST OFF current, minimum, maximum, standard deviation,  current, result state, minfmum, maximum, mean,
1| STATISTICS ON sample size standard deviation, sample size
UMITTEST O current, failtires, total, status current, result state, failures, il statug
STATISTISC OFF
LTEST:SSUM:FORN:BRIEF
UMITTESTOH current, minimum, maximum, mean, standard current, result state, minimum, maximum, mean,
STATSTISC OFF deviation, sample size, failures, 1otal, status standard deviation, sample size, failures, total,
LYEST:SSUM:FORM:BRIEF status

[ tMEASure:RESults] <result list><NL>

List of the measurement results, as listed in table 19-3, separated with
commas.

The following example places the current results of the measurements in the
string variable, Result$, then prints the contents of the variable to the
controller’s screen.

10
20
30
40
50

DIM Result$[200}

ENTER 707;Result$
PRINT Result$
ERD

ibimension variable
QUTPUT 707; " :MEASURE:RESULTS?"
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Table 19-3

Measure Commands
RESulis?

Result States

Resuk Resuit Description

State

Cods

0 RESULT_CORRECT Result correct Ne problem found.

1 RESULY_QUESTIONABLE Result questionzbla but could he
maasured.

2 RESULT_LESS_EQ Resultlasz than or aqual to value
returned.

3 RESULT_GTR_EQ Result greater than or aqual o value
returned.

4 RESULT_INVALID Result returnad is invaiid.

5 EDGE_NOT_FOUND Resultinvalid. Required edge not found.

6 MAX_NOT_FOUND Result invalid. Max not found.

1 MIN_NOT_FOUND Hesultinvalid. Min not found.

8 TIME_NOT_FOUND Result invalid. Requasted tims not found,

8 VOLT _NOT_FOUND Resuitinvalid. Requested voltage not
found.

10 TOP_EQUALS_BASE Resultinvalid. Top end base are equal.

3] MEAS_ZONE_SMALL Rasultinvalid. Maasurement zons 0o
small,

12 LOWER_INVALID Resultinvalid, Lower threshold not on
waveform.

13 UPPER_INVALID Resultinvalid. Upper threshold not on
waveform.

14 UPPER_LOWER_INVALID Result invalid. Upper and lower
thresholds are too close,

15 TOP_INVALID Resultinvelid. Top not on waveform.

16 BASE_INVALID Resultinvalid. Base not on waveform.

17 INCOMPLETE Resultinvalid. Completion criteria not
reached.
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Measure Commands

Resuitinvalid. Measurement invalid for
this type of signal.

Resuitinvalid. Signal is not displayed.
Resultinvelid. Weveform is clipped high.
Resultinvalid. Waveform is clipped low.

Resultinveiid. Wavsform is clipped high
and low.

Resultinvalid. Data contains s!t holes.
Resultinvslid. No deta on sereen.
Resultinvalid, Cursor is noton screen.
Rasultinvalid. Measurement aborted.
Result invalid. Measurement imed-out

Resuitinvalid. No measurement to track.

RESults?

18 INVALID_SIGNAL

19 SIGNAL_NOT_DISPLAYED
i} CLIPPED_HIGH

2 CLIPPED_LOW

2 CLIPPED_HIGH_LOW
b} ALL_HOLES

4 NO_DATA

% CURSOR_OFF_SCREEN
% MEASURE_CANCELLED
i) MEASURE_YIMEOUT
28 NO_MEAS

19-64

HP 54710 and HP 54720
Programmer’s Reference




Measurs Commands
RiSetime

Command

<pource>

<number>

Example

RISetime

:MEASure:RISetime [<source>]

The MEASure:RISetime command measures the rise time of the first
displayed edge by measuring the tirne at the lower threshold of the rising
edge, measuring the time a$ the upper thregshold of the rising edge, then
calculating the rise time with the following algorithm:

Rise time = time at upper threshold point — time at Jower threshold point.
Sources are specified with the MEASURE:SOURCE command or with the
optional parameter following the RISETIME command.

{CHANnel<number> | FUNCtion<numbers | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

With standard measurements selected, the lower threshold is at the 10%
point and the upper threshold is at the 90% point on the rising edge.
The following example measures the rise time of the displayed signal.

10 OQUTPUT 707;*:MEASURE:RISETIME"
20 EBHD
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Query

Returnied Format

<yalue>

<result state>

Example

Measure Commands
RiSetime

tMEASure:RISetime? {<source>]

The MEASure:RISetime query returns the rise time of the specified source.
{sMEASure:RISetime] <value>{,<result_state>]<NL>

Rise time in seconds.

If SENDVALID is ON, the result state Is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current value of rise time in the numeric
variable, Rise, then prints the contents of the variable to the controller's
screen.

10
20
30
40
50

OUTPUT 707;":SYSTEM:HEADER OFF"
OUTPUT 707;":MRASURE:RISBTIME?*
ENTER 707;Rise

PRINT Rige

END

{Response headers off
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Measure Commands
SCRatch

SCRatch

" Command :MEASure:SCRatch

The MEASure:SCRatch command clears the measurement results from the
screen.

Example The following example clears the current measurement results from the
screen.

10 OUTPUT 707;"sMEASURE:SCRATCH"
20 END
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Measure Commands
SENDvalid

Command

Example

Query

Returrned Format

Exampls

SENDvalid

sMEASure:SENDvalid {{ OFF [0} | (ON | 1}}

The SENDvalid comimand enables the result state code to be returned with
the :MEASure:RESults? query.

The following example turns send valid function on,

10 OUTPUT 707; " :MEASURE:SENDVALID ON®
20 END

tMEASure:SENDvalid?

The query retumns the state of the Sendvalid control.
{:MBASure:SENDvalid] {0 | 1}<NL>

The following example places the current mode for sendvalid in the string
variable, Mode$, then prints the contents of the variable to the controller's
screen.

10 DIM Mode$[50] Ibimension variable

20 OUTPUT 707;":MEASURE:SENDVALID?"

30 ENTER 707;:Mode$

40 PRINT Mode$

50 END

Refer to the MEASure:RESults query for information on the results returned
and how they are affected by the SENDvalid command. Refer to the individual
measurements for information on how the result state is returned.
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Measure Commands
SOURce

- Command

<gource>

<number>

Example

SOURce

tMEASure:SOURce <source>|,<source>]

The MEASure:SOURce command selects the source for measurements. Two
sources can be specified with this command. All measurements except
MEASURE:DELTATIME are made on the first specified source. The delta
time measurement uses two sources if two are specified. If only one source
is specified, the delta time measurement uses that source for both of its
parameters.

{CHANnRel<number> | FUNCtion<number> | WMEMory<number> |
HISTogram | FFT}

For channels: the number represents an integer, 1 through 4, followed by an
optional letter, A or B (chanl = chanlA). The integer is the slot in which the
channel resides. The letter is used {o identify which of two possible channels
in the slot is being referenced.

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example sefects channe] 1 as the source for measurements.

10 OQUTPUT 707;":MEASURE:SOURCE CHANNELL"
20 END
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Query

Returned Format

Exampie

Measure Commands
SOURce

tMEASure: SOURce?

The MEASure:SOURce query returns the current source selection.
{ tMEASure:SOURce] <source>[,<source>}<RL>

The following example places the currently specified sources in the string
variable, Source$, then prints the contents of the variable to the controller's

screen.
10 DIM Source$[50) tbimension varlable
20 OUTPUT 707;":MEASURE:SOURCE?"

a0
40
50

ERTER 707;Source$
PRINT Source$
END
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Measure Commands
STATistics

. Command

Example

: Query

Returned Format

Example

STATistics
tMEASure:STATistics {{OFF | 0} | {ON | 1}}

The MEASure:STATistics command turns the statistics measurements on
and off. The statistics state only affects the MEASure:RESults query.

There are three modes for statistics on the front panel: off, mean/standard
deviation, and min'max. When statistics is turned on over the bus, the last
mode (mean/standard deviation or min/max) selected from the front pa.nel is
displayed on screen along with the current measurements.

The following example turns the statistics function on.

10 OUTPUT 707;":MEASURE:STATISTICE OR*
20 END

:MEASure:STATistice?

The :MEASure:STATistics query returns the current statistics mode.
[ :MEASure:STATiatics] {0 | I}<Hi>

The following example places the current mode for statistics in the string
variable, Mode$, then prints the contents of the variable to the controller's
screen.

10 DIM Mode${50] {Dimension variable

20 OUTPUT 707;":MEASURE:STATISTICS?®

30 ENTER 707;Mode$

40 PRINT Mode$

50 END

Refer to the MEASure:RESults query for information on the result returned and
how they are affected by the STATistics command,
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Measure Commands
TEDGe

Command

Query

<meas_thres
_txt>

<glope>
<occurrence>
<gource>

<number>

Returned Format

<time>

<resu}_t__state>

TEDGe

MEASure:TEDGe <meas_thres_txt>,<slope><occurrence>
[ /<source>]

This command measures the time interval between the trigger event and the
specified threshold level and transition. '

Sources are specified with the MEASURE:SQURCE command or with the
optional parameter following the TEDGecommand.

tMEASure:TEDGe? <meas_thres_txt>,
<slope><occurrence> [ ,<source>]

The MEASure:TEDGe query returns the time interval between the trigger
event and the specified threshold level and transition.

UPPer, MIDDle, or LOWer to identify the threshald.

{- {minus) for falling | + (plus) or optional for rising}.
numeric value representing which edge occurrence.
{CHANnel<numbers | FUNCtion<number> { WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

[ :MEASure:TEDGe] <time>[,<result_state>]<NL>

The time interval between the trigger event and the specified voltage level
and transition.

If SENDVALID is ON, the result state is returned with the measurement
result, See table 19-3, with the MEASure:RESults command, for a list of the
result states.
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Example

Measure Commands
TEDGe

The following example returns the time interval between the trigger event
and the 90% threshold on the second rising edge of the source waveform to
the numeric variable, Time. The contents of the variable are then printed to
the controller's screen.

10
20
a0
40
50

QUTPUT 707:":SYSTEM:HEADER OFF* tResponse headers off
QUTPUT 707;*:MEASURE:TEDCE? UPPER,+2*"

ENTER 707:Time

PRINT Time

END

When receiving numeric data into numeri¢ variables, turn off the headars.

Otherwise, the headers may cause misintarpretation of returned data.
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Measure Commands
THMAX

Command

Query

<source>

<number>

Returned Format

<time>

<result state>

TMAX

MEASure: TMAX [<source>]

This command measures the first titne at which the maximum voltage of the
source waveform occurred. When FFT is the specified source, the frequency
at which the first maximum value occcurred is measured. Sources are
specified with the MEASURE:SOURCE command or with the optional
parameter following the TMAX command.

tMEASure: TMAX? [<source>)

The MEASure:TMAX query returns the time at which the first maximum
voltage occurred.

{CHANnel<nuraber> | FUNCtion<number> | WMEMory<number> | FFT)

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

{:MBASure:TMAX] <time>[,<result state>]<NL>
Time at which the first maximum voltage occurred.
If SENDVALID is ON, the result state is returned with the measurement

resuit. See table 19-3, with the MEASure:RESults command, for a list of the
resulf states.
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Example

Measure Commands
TMAX

The foliowing example returns the time at which the first maximum voltage
oceurred to the numeric variable, Time, then prints the contents of the
variable to the controller’s screen.

10
20
30
40
50

QUTPUT 707;":SYSTEM:HEADER OFF® iResponse headers off
QUTPUT 707; " :MEASURE ; TMAX?"

ENTER 707;Time

PRINT Time

EHD

Otherwise, the headers may cause misinterpratation of returned data.
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Measure Commands
TMIN

Command

Query

<source>

<number>

Returned Format

<time>

<result_state>

TMIN

MEASure: TMIN [<source>]

This command measures the time at which the first minimum voltage
occurred. When FFT is the specified source, the frequency at which the first
minimum value occurred is measured. Sources are specified with the
MEASURE:SOURCE command or with the optional parameter following the
TMIN command.

tMEASure:TMIN? [<source>]

The MEASure:TMIN query returns the time at which the first minimum
voltage occurred.

{CHANnel<number> | FUNCtion<number> | WMEMory<number> | FFT}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2,
For waveform memories (WMEMORY): 1, 2, 3, or 4.

[:MEASure:TMIN] <time>{,<result state>]<NL>
Time at which the first minimum voltage occurred.
If SENDVALID is ON, the result state is returned with the measurement

resull. See table 19-3, with the MEASure:RESults command, for a list of the
result states.
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Example

Measure Commands
TMIN

The following example returns the time at which the first minimum voltage
occurred to the numeric variable, Time, then prints the contents of the
variable to the controller’s screen.

10
20
30
40
50

When receiving numeric data into numeric variables, turn off the headers.
Otherwise, the headers may cause misinterpretation of returned data.

OUTPUT 707;":SYSTEM:HEADER OFF* tResponse headers off
OUTPUT 707;":;MEASURE : TMIN?"

ENTER 707;:Time

PRINT Time

ERD
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Measure Commands
TVOLt

Command

™ Query

<voltage>

<slope>
<occurrence>

<source>

<number>

Returned Format

<time>

<result state>

TVOLt

MEASure: TVOLt <voltage>,<slope><occurrence>
[ ,<source>]

This command meastures the time interval between the trigger event and the
defined voltage level and transition, Sources are specified with the
MEASURE:SOURCE command or with the optional parameter following the
TVOLt command. .

:MEASure:TVOLt? <voltage>,<slope><occurrence>
[ 1<source>]

The MEASure:TVQOLt query returns the time interval between the trigger
event and the specified voltage level and transition.

Voltage level at which time will be measured.

The direction of the waveform change when the the specified voltage is
crossed - rising (+) or falling (—).

The number of the crossing to be reported (if one, the first crossing is
reported; if two, the second crossing s reported, and so on).

{CHANnel<number> | FUNCtion<number> | WMEMory<numbers}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

[sMBASure:TVOLt] <time>[,<result_state>]<NL>

The time interval between the trigger event and the specified voltage level
and transition,

H SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
resuit states.
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Example

Measure Commands
TVoLt

The following example returns the time interval between the trigger event
‘and the transition through — .250 Volts on the third rising edge of the

source waveform to the numeric variable, Time. The contents of the variable
are then printed to the controller's screen.

10 ouTPUT 707;":SYSTEM:HEADER OFF*® tResponse headers off
20 OUTPUT 707;":MEASURR:TVOLT? -.250,43%

30 ENTER 707;Time

40 PRINT Time

50 END

When receiving numeric data into numeric variables, turn off the headers.
Otherwise, the headers may cause misinterpretation of returned data.
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Measure Commands
VAMPlitude

Command

<source>

<number>

Example

Returned Format

<value>

<result state>

VAMPIlitude

:MEASure:VAMPlitude [<source>]

The MEASure: VAMPlitude command calculates the difference between the
top and base voltage of the specified source. Sources are specified with the
MEASURE:SOURCE command or with the optional parameter following the
VYAMPlitude command.

{CHANRrel<number> | FUNCticn<number> | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example calculates the difference between the top and base
voltage of the specified source. '

16 OQUTPUT 707; ™ :MEASURE:VAMPLITUDE"
20 END

tMEASure:VAMPlitude? [<source>]

The MEASure:VAMPlitude query returns the calculated difference between
the top and base voltage of the specified source.

[sMEASure:VAMPlitude] <value>[,<result state>]<NL>
Calculated difference between the top and base voltage.
If SENDVALID is ON, the result state is returned with the measurement

result. See table 19-3, with the MEASure;RESults command, for a list of the
result states.
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Example

Measure Commands
VAMPlitude

The following example places the current Vamplitude value in the numeric
variable, Value, then prints the contents of the variable to the controller's
screen.

10
20
30
40
50

OUTPUT T7G7;%:SYSTEM:EEADER OFF" {Response headers off
QUTPUT 707; " :MEASURE :VAMPLITUDE?"

ENTER 707:Value

PRINT Value

END
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Measure Commands
VAVerage

VAVerage

Command tMEASure:VAVerage {(CYCLe | DISPlay},[<socurce>]

The MEASure:VAVerage cornmand calculates the average voltage over the
displayed waveform. Sources are specified with the MEASURE:SOURCE
command or with the optional parameter following the VAVerage command.

cycLe The CYCLe parameter instructs the average measurement to measure the
average voltage across the first perfod on the display.

Display The DISPlay parameter instructs the average measurement to measure all
the data on the display.

<gource> [(CHANnel<numbers | FUNCtion<number> | WMEMory<numbers>}

<number> For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

Example The folowing exarnple calculates the average voltage over the displayed
waveform.
10 OUTPUT 707;":MEASURE:VAVERAGE DISPLAY®
20 ERD
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Query

Returned Format

<value>

<result state>

Example

Measura Commands
VAVerage

tMEASuretVAVerage? (CYCLe ] DISPlay}, [<source>]

The MEASure:VAVerage query returns the calculated average voltage of the
specified source. Sources are specified with the MEASURE:SOURCE
command or with the optional parameter following the VAVerage command.

[ :MEASure:VAVerage] <value>[,<result state>]<NL>

The calculated average voltage.

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults cormmand, for 2 list of the
result states.

The following example places the current average voltage in the numeric
variable, Average, then prints the contents of the variable to the controller's
screen,

10
20
30
40
50

QUTPUT 707;":SYSTEM:HEADER OFF"

OUTPUYT 707:" :MEASURE :VAVERAGE? DISPLAY*
ENTER 707;Average

PRINT Average

END

iRegponse headers off
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Measura Commands
VBASe

VBASe

Command :MEASure :VBASe [<source>)

The MEASure:VBASe command measures the statistical base of the
waveform. Sources are specified with the MEASURE:SOURCE cormmand or
with the optional parameter following the VBASe command.

<source> {CHANnel<number> | FUNCtion<number> | WMEMory<numbers)

<number> For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

Example The following example measures the voltage at the base of the waveform.

16 ouTPUT 707;":MEASURE:;VBASE"
20 END

Query :tMEASure:VBASe? [<sourca>]

The MEASure:VBASe query returns the measured voltage value at the base
of the specified source.

Returned Format [ :MEASure:VBASe] <value>[,<result_state>j<NL>
<value> Voltage at the base of the waveform,
<result state> IfSENDVALID is ON, the result state Is returned with the measurement

resuit. See table 19-3, with the MEASure:RESults command, for a list of the
resuit states.
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Example

The following example returns the current voltage at the base of the

Measure Commands

VBASe

waveform to the numeric variable, Voltage, then prints the contents of the
variable to the controller’s screen.

10
20
30
40
50

QUTPUT 707;":SYSTEM:HEADER OFF"
CUTPUT 707;":MEASURE:VBASE?"
ENTER 707;Voltage

PRINT Voltage

END

t{Responge headers off
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Measure Commands
ViOWer

Command

<gource>

<number>

Query

Returned Format

<valua>

<raesult_state>

xample

VLOWer

tMEASure :VLOWer [<source>»]

The VLOWer command measures the voltage value at the lower threshold of
the waveform. Sources are specified with the MEASURE:SQURCE command
or with the optional parameter following the VLOWer command.

{CHANRel<number> | FUNCtion<nuraber> | WMEMory<numbers}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.

For waveform memories (WMEMORY): 1, 2, 3, or 4.

s+ MEASuUre:VLOWer?

The query returns the measured lower threshold of the selected source.
[ :MEASure:VLOWer] <value>(,<result state>]<NL>

Voitage value at the Jower threshold

If SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the measured voltage at the lower threshold
of the waveforra to the numeric variable, Vlower, then prints the contents of
the variable to the controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" {Response headers off
20 OUTPUT 707;":MEASURE:VLOW?"

30 EBNTER 707;Viover

40 PRINT Vlower

50 BND
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Measure Commands
VMAX

Command

<gource>

<number>

Example

Query

Returned Format

<value>

<result state>

VMAX

:MEASure:VMAX [<source>]

The MEASure:VMAX command measures the absolute maxirnum voltage
present on the selected source waveform. When FFT is the specified source,
the maximum value in the spectrum is measured. Sources are specified with
the MEASURE:SQURCE command or with the optional parameter following
the VMAX command.

{CHANRel<number> | FUNCtion<numbers> | WMEMory<number> | FFT}

For channels, this value is dependent on the type of plug-in and its location
in the osciiloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example measures the absolute maximum voltage on the
waveform,

10 OUTPUT 707;":MEASURE:VMAX"
20 END

tMEASure :VMAY? [<source>]

The MEASure:VMAX query returns the measured absolute maximum voltage
present on the selected source waveform.

[ tMEASure:;VMAX] <value>{,<result_state>]<RL>

Absolute maximum voltage present on the waveform.

If SENDVALID is ON, the result state is returned with the measurement
resuit. See table 19-3, with the MEASure:RESults command, for a list of th
result states. )
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Example

Measure Commands
YMAX

The following example returns the measured sbsolute maximum voltage on
the waveform to the numeric variable, Maximum, then prints the contents of
the variable to the controller's screen.

i0
20
30
40
50

QUTPUT 707;":SYSTEM:BEADER OFF" {Response headers off
OUTPUT 707;*":MEASURE : VMAX?"

ENTER 707;Maximunm

PRINT Maximum

END
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Measure Commands
VMiDdle

Command

Query
<gource>
<number>

Returned Format

<value>

<result state>

Example

VMIDdle

tMEASure:VMIDdle [<source>]

The MEASure:VMID command measures the voltage level at the middle
threshold of the waveform. Sources are specified with the
MEASURE:SOURCE command or with the optional parameter following the
VMID command.

:MEASure:VMIDdle? [<source>)

This query returns the voltage value at the middle threshold of the
waveform.

{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1,2, 3, or 4.

[MEASure:VMIDdle] <value>{,<result state>}<NL>

The middle voltage present on the waveform.

If SENDVALID is ON, the result state is returned with the measurement
result, See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example returns the measured middle voltage on the

waveform to the numeric variable, Middle, then prints the contents of the
variable to the controller’s screen.

10 OUTPUT 707;":SYSTEM:BEADER OFF* !Response headers off
20 OUTPUT 707; " :MEASURE:VMIDZ"

30 ENTER 707;Middle

40 PRINT Middle

50 END
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Measure Commands
YMIN

VMIN

Command :MEASure:VMIN [<source>]

The MEASure:VMIN command measures the absolute minimum voltage
present on the selected source wavelorm. When FFT is the specified source,
the minimum value in the spectrum ls measured. Sources are specified with
the MEASURE:SOURCE command or with the optional parameter following
the VMIN command.

<gource> {CHANnel<number> | FUNCtion<number> | WMEMory<numbers | FFT})

<numbex> For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

Example The following example measures the absolute minimum voltage on the
waveform,
10 OUTPUT 707;":MBASURE :VHIN"
20 END

Query tMEASure:VMIN? [<source>]

The MEASure:VMIN query returns the measured absolute minimum voltage
present on the selected source waveform.

Returned Format [ sMEASure:VMIN] <value>[,<rasult_ state>]<NL>
<value> Absolute minimum voltage present on the waveform.
<result_state> IfSENDVALID is ON, the result state is returned with the measurement

result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.
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Example

Measure Commands
VMIN

The following example returns the measured absolute minimum voltage on
the waveform to the numeric variable, Minimum, then prints the contents of
the variable to the controller's screen.

10
20
30
40
50

OUTPUT 707;>:SYSTEM:HEADER OFF™ iResponee headers off
OUTPUT 707;*:MEASURE :VMIN?"

ENTER 707;:Minimum

PRINT Minimum

ERD
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Measure Commands
VPP

Command

<gource>

<number>

Example

Query

Returned Format

<value>

<result state>

VPP

tMEASure:VPP [<source>]

The MEASure: VPP command measures the maxirnum and minimum voltages
on the selected source, then calculates the peak-to-peak voltage as the
difference between the two voltages, When FF'T is the specified source, the
range of values in the spectrum are measured. Sources are specified with the
MEASURE:SOURCE command or with the optional parameter following the
VPP command,

{CHANnel<number> | FUNCtion<number> | WMEMory<numbers | FFT}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4.

The following example measures the peak-to-peak voltage of the previously
selected source.

10 OUTPUT 707; % :BEASURE :VPP*
20 ERD

tMEASUre:VPP? {<source>]

The MEASure: VPP query returns the peak-to-peak voltage of the specified
source.

[ sMEASure:VPP] <value>[,<result_ state>]<NL>
Peak-to-peak voltage of the selected source.
If SENDVALID is ON, the result state is returned with the measurement

result, See table 19-3, with the MEASure:RESults command, for a list of the
result states.
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Example

Measure Commands

The following example places the current peak-{o-peak voltage in the

numeric variable, Voltage, then prints the contents of the variable to the

controller's screen.

10
20
a0
40
50

OUTPUT 707;":SYSTEM:HEADER OFF"
ouUTPUT 707;% :MEASURE:VPP2”
ENTER 707;Voltage

PRINT Voltage

END

VPP

{Response headers off
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Measure Commands
VRMS

Command

CY¥CLe

DISPlay

AC

DC

<gource>

<number>

Example _

VRMS

sMEASure:VRMS {CYCLe | DISPlay}, {AC | DC)
[ <source>]

The MEASure:VRMS command measures the RMS voltage of the selected
waveform by subtracting the average value of the waveform from each data
point on the display. Sources are specified with the MEASURE:SOURCE
command or with the optional parameter following the VRMS command.

The CYCLE parameter instructs the RMS measurement to measure the RMS
voltage across the first period of the display.

The DISPLAY parameter instructs the RMS measurement to measure all the
data on the display. Generally, RMS voltage is measured across one period,
however, measuring multiple periods may be accoraplished with the
DISPLAY option. The DISPlay parameter is also useful when measuring noise.

The AC parameter is used to measure the RMS voltage subtracting out the
DC component.

The DC parameter is used to measure RMS voltage including the DC
component.

The AC RMS, DC RMS, and VAVG parameters are related as in the following
formula:

DCVRMS*=ACVRMS*+VAVG?

{CHANnel<number> | FUNCtion<number> | WMEMory <number>})

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 8, or 4.

The following example measures the RMS voltage of the previously selected
waveform.

10 OUTPUT 707;":MEASURE:VRME CYCLE,AC*
20 EXND
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Query

Returnad Format

<value>

<raau1tmstata>

Example

Measure Commands
VRMS

:MEASure:VRMS? {CYCLe | DISplay},{AC | DC}
{ ;<scurce>]

The MEASure:VRMS query returns the RMS voltage of the specified source,
{ :MEASure:VRMS] <value>[,<result state>]<NL>

RMS voltage of the selected waveform.

H SENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.

The following example places the current AC RMS voltage over one period

of the waveform in the numeric variable, Voitage, then prints the contents of
the variable to the controller's screen.

10 OQUTPUT 707;*:SYSTEM:HEADER OFPF* {Response headers off
20 OUTPUT 707;" sMEASURE:VRMS? CYCLE,AC*®

30 ENTER 707;Voltage

40 PRINT Voltage

50 END
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Maasure Commands
YTikMes

VTIMe

Command tMEASure:VTIMe? <time> [,<source>]

The MEASure:VTIMe command measures the voltage at the specified time.
The time is referenced to the trigger event and must be on screen. When
FFT is the specified source, the value at the specified frequency is
measured. Sources are specified with the MEASURE:SOURCE command or
with the optional parameter following the VIIMe command.

<source> (CHANnel<number> | FUNCtion<number:> | WMEMory<number> | FFT}

<number> For channels, this value is dependent on the type of plug-in and its location
: in the oscilloscope.
For functions: 1 or 2.
For waveform memories (WMEMORY): 1,2, 3, or 4.

<time> Displayed time from trigger in seconds, or frequency in Hertz for FFT.

Ouery sMEASure:VTIMe? <time> [,<source>]

The query returns the measured voltage.
Returned Format [:MEASure:VTiMe] <value>[,<result state>)<HL>

<value> Voltage at the specified time. When the source is FFT, the returned value is
the vertical value at the horizontal setting passed in the VTIMe <time>
parameter. The time parameter when FFT is the source is in Hertz.

<result_state> IfSENDVALID is ON, the result state is returned with the measurement
result. See table 19-3, with the MEASure:RESults command, for a list of the
resuit states.

Example The following example places the voltage at 500 ms in the numeric variable,
Value, then prints the contents to the controller's screen.
10 OUTPUT 707;":SYSTEM:HEADER OFp* IResponse headers off
20 OUTPUT 707;":MEASURE:VTIME? 500E-3*
30 ENTER 707;Value
40 PRINT value
50 END
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Measure Commands
VTOP

© Command

<gource>

<number>

Example

Query

Returned Format

<value>

<result state>

VTOP

tMEASure:VTOP [<source>])

The MEASure:VTOP command measures the statisical top of the selected
source waveform. Sources are specified with the MEASURE:SOURCE
command or with the optional parameter lollowing the VTOP command.

{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1, 2, 3, or 4,

The following example measures the voltage at the top of the waveform.

10 OQUTPUT 707;":MEASURE:VTOP"
20 BND

tMEASure:VTOP? [<source>]

The MEASure:VTOP query returns the measured voltage at the top of the
specified source.

[ :MEASUre:VTOP] <value>[,<result state>]<HL>
Voltage at the top of the waveform.
If SENDVALID is ON, the result state is returned with the measurement

result. See table 19-3, with the MEASure:RESults command, for a list of the
result states.
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Examgle

Measure Commands
vroe

The following example places the value of the voltage at the top of the
waveform in the numeric variable, Value, then prints the contents of the
variable to the controller’s screen.

10
20
o
40
50

OUTPUT 707;"sSYSTEM:BEADER OFF™
CUTPUT 707;" iMEASURE :VTOP?*
ENTBR 707;Value

PRINT Value

ERD

tResponse headers off
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Measure Commands
YUPger

Command

<gource>

<number>

Example

Query

Returned Format

<value>

<result state>

VUPper

sMEASure:VUPper [<source>}

This cormmand measures the voltage value at the upper threshold of the
waveform. Sources are specified with the MEASURE:SOURCE command or
with the optional parameter following the VUPper command.

{CHANnel<number> | FUNCtion<number> | WMEMory<number>}

For channels, this value is dependent on the type of plug-in and its location
in the oscilloscope.

For functions: 1 or 2.
For waveform memories (WMEMORY): 1,2, 3, or 4.

The following example measures the voltage at the upper threshold of the
waveform.

10 ourpuT 707;":MEASURE:VUPper”®
20 ERD

:MEASure:VUPper? [<source>]

The query returns the measured upper threshold value of the selected
source,

[ :MEASure:VUPper] <value>[,<result_state>]<HL>
Voltage at the upper threshold.
If SENDVALID is ON, the result state is returned with the measurement

result. See table 19-3, with the MEASure:RESults cornmand, for a list of the
result states.
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Measure Commands
VUPper

Example The folilowing example places the value of the voltage at the upper threshold
of the waveform in the numeric variable, Value, then prints the contents of
the variable to the controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" {Response headers off
20 OUTPUT 707;":MBASURRE:VUPPRR?”

30 ENTER 707;Value

40 PRINT Value

50 END
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Figure 20-1

CTDE O

Pixel Memory Commands

The Pixel Memory subsystem commands control the functions associated
with the pixel memory. This allows merging (add to memory), clearing and
turning the pixel memory display on and off. The Pixel Subsystem consists
of the following commands and queries:

e ADD,

¢ CLEar,
DISPlay,

¢ ERASe, and
s MERGe.

Refer to DISPlay:DATa for information on reading and writing pixel memory.
Figure 20-1 is the syntax drawing of the Pixel Memory Subsystem.

Pixal Memory Syntax Diagram

—

¥

ADD e

~a{ DISP | oy )-o] ). -
¥ space QFF |8 -
DISPlay? >

D
)

MERGe /
54710633
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Pixel Memory Commands
ADD

ADD
- Command ¢t PMEMory1:ADD
The PMEMory1:ADD command merges the current waveform(s) to the pixel
memory. This is identical to the :PMEMoryl:MERGe command.
CLEar
Command :PMEMoryl:CLEar
The PMEMoryl:CLEar command clears the display memory. This is identica}
{0 the :PMEMoryl:ERASe command.
DISPlay
* Command :PMEMoryl:DISPlay {{ON] 1} | {OFF | 0}}
The PMEMory1:DISPlay command determines whether or not the pixel
memory is viewable,
Query sPMEMoryl:DISPlay?
The query returns the state of the pixel memory.
Returned format: [PMEMoryl:DISPlay] {1 ] 0}
ERASe
Command :PMEMoryl:ERASe

The PMEMoryl.ERASe corumand clears the pixel memory.
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Pixel Memory Cormmands
MERGe

Command

MERGe

$PMEMory1l : MERGe

The PMEMory1:MERGe command merges the current waveform(s) to the

pixel memory.

204
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Timebase Commands

The TIMEBASE subsysterm commands control the horizontal (x axis)
oscilloscope functions. Figure 21-1 is the syntax diagram for the
Timebase subsystem.

The Timebase subsystem contains the following commands and
queries:

s DELay,

POSition,

RANGe,

s REFerence,

SCALe,

VIEW, and

¢ WINDow,

Figure 21-1

/""@ "\""‘"E
. L—(SELay)——-—i space }—*-l delay.value } L

—-—(F’Oﬁi tio@—-ﬁ] space }———b{ detay_vdiue } L

—e{ POSition? } e

—-b(RANGe)————D{ spoce ]——-—-—} range. value ]I £
RANGe? -
Sa70082E &
¥
Timehase Subsystem Syntax Diagrem
21-2 HP 54710 and HP 54720

Programmer's Guide




Timebase Commands

Figure 21-1 (continued)

1
—b(REf«renceH space |""""'( LEFY) o
[~—ii{ REF@rence? }

——b(SCAL.}———I-I space i——@
—a{ SCALER )
- 1T -

)

—-@m.oy}——-{ space ——! dsloy_value i
—e-(P0Si tion }—{ spoce - deiay_valus
e RANGe  }8={ space j——1s window_r ange |

e SCAL® J——t{ space |-—8d scale_vaive |

—-—(SOURceH spoce
oy

SOURce?

34700823

Timabase Subsystem Syntax Diagram (continued)
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Timebase Commands
DEbay

Command

<delay_value>

Example

Query

Returned Format

DELay

:TIMebase:DELay <delay value>

The TIMebase:DELay command sets the time interval between the trigger
event and the on-screen delay reference point. The delay reference point is
set with the TIMEBASE:REFERENCE command.

This command is the samae as tha TiMebase:PQSition command and is
provided for compatibility with previous instruments. The preferred command
for compatibility with future instrumants is TIMebase:P0QSition,

Time in seconds from trigger to the on-screen delay reference point. The
maximum value depends on the time/division setting.

The following example sets the delay to 2 ms.

10 OUTPUT 707;":TIMEBASE:DELAY 2MS*
20 ERD

:TIMebase:DELay?

The TIMebase:DELay query returns the cuirent delay value.
[ :TIMebase:DELay] <delay_ value><NL>
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Timebase Commands
DELay

Example The following example places the current delay value in the numeric
variable, Value, then prints the contents of the variable to the controller's
screen.
10 ourpyuT 707;*:SYSTEM:iHEADER OFF" {Response headers off
20 OUTPUT 707;%:TIMEBASE:DELAY?"
30 ENTER 707;vValue
40 PRINT Value
50 END

When receiving numeric data into numeric variables, turn off the headers.

Otherwisa, the headars may cause misinterpretation of returned data.

See Also The TIMEbase:POSition coramand performs the same function as this
comnmand and is the preferred command for new programs.
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Timebase Commands
POSition

Command

. <delay_value>

Example

Query

Returned Format

Example

POSition
:TIMebase:POSition <delay value>
The TIMebase:POSition command sets the time interval between the trigger

event and the on-screen delay reference point. The delay reference point is
set with the TIMEbase:REFerence command.

This command is the same as the TiMebase:DELay command and is preferred
for compatibility with future instruments,

Time in seconds from trigger to the on-screen delay reference point. The
maximum value depends on the time/division setting.

The following example sets the delay position to 2 ms.

10 OUTPUT 707;":TIMEBASE:POSITION 2MS*
20 ERD

s TIMebage:POSition?

The Thebase:POSition query retums the current delay value.
[:TIMebase:POSition] <delay value><HL>

The following example places the current delay value in the numeric

variable, Value, then prints the contents of the variable to the controller's
screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF* {Responee headers off
20 OUTPUT 707;*:'TIMEBASE:POSITION?®

30 ERTER 707;Value

40 PRINT Value

50 END
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Timebase Commands
RANGe

- Command

<full_scale_range>

Example

Query

Returned Format

Example

RANGe

:TIMebase:RANGe <full-scale range>

The TIMebase:RANGe command sets the fuli-scale horizontal time in
seconds. The range value s ten times the time per division value and covers
the range of 1 ns {100 ps/div) to 10 seconds (1 s/div).

1 ns to 100 seconds.

The following example sets the full-scale horizontal range to 10 ms.

10 OUTPUT 707;~:TIMEBASE:RANGE 10B-3*
20 END

1 TIMebage :RANGe?

The TIMebase:RANGe query returns the current full-scale horizontal time,
[ :TIMebase:RANGe] <full scale range><HL>

The following example places the current full-scale horizontal range value in
the numeric variable, Setting, then prints the contents of the variable to the
controller’s screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF" IResponge headers off
20 OUTPUT 707;":TIMEBASE:RANGE?"

30 ENTER 707;Setting

40 PRINT Setting

50 END
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Timebasa Commands
REFerence

Command

Example

. Query

Returned Format

Exampie

REFerence

:TIMebase:REFerence {LEFT | CENTer | RIGHt}

The TIMebase:REFerence command sets the delay reference to the left,
center, or right side for the main trace.

The following example sets the delay reference to the center of the main
trace.

10 OUTPUT 707;":TIMEBASE:REFERERNCE CENTER®
20 END

:TIMebase:REFerence?

The TIMebase:REFerence query returns the current delay reference for the
main trace.

[ :TIMebase:REFerence] {LEFT | CENTer | RIGHt}<NL>

The following example places the current setting for the delay reference in
the string variable, Setting$, then prints the contents of the variable to the
controller's screen.

10 DIM Setting${50} {Dimension variable

20 OUTPUT 707;":TIMEBASE:REFERENCR?"

30 ENTER 707;setting$

40 PRINT Setting$

50 END
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Timebase Commands
SCALe

SCALe

Command :TIMEbage:SCALe <time>

The TIMEbase:SCALe command sets the time base scale.
<time» Is the time value (in seconds per division).

Example The following example sets the scale to 10 ms.

10 OUTPUT T07;":TIMEBASE:SCALE 10R-3"
20 END

Query 1 TIMebase: SCALe?

The TIMebase:SCALe query returns the current scale time setting.
Returned Format [:TIMebase:SCALe] <time><NL>»

Example The following example places the current scale value in the numeric
variable, Setting, then prints the contents of the variable to the controller’s
screen.
10 OUTPUT 707;":SYSTEM:HERDER OFF* Response headers off
20 OUTPUT 707;":TIMEBASE :RANGE?*
30 ENTER 707;Setting
40 PRINT Setting
50 END
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Timebase Commands
VIEW

Command

Example

Query

Returned Format

Example

VIEW

:TIMebase:VIEW {MAIN | WINDow | INTensified}

The TIMebase:VIEW command turns the windowed view on and off. If the
windowed view is on, the main waveformas are not shown.

INTensified displays the main waveform with the windowed view intensified.

The following example turns the windowed view on.

10 OUTPUT 707;":TIMEBASE :VIEW WINDOW"
20 END

1 TIMebase:VIEW?

The TIMebase:VIEW query returns the current state of the TIMebase:VIEW
command.

[ :TIMebage:VIEW] {MAIN | WINDow | INTensified}<nL>

The following exarmple places the current state of windows in the string
variable, State$, then prints the cortents of the variable to the controller's
screen.

10 DIM State$[50] tDimension variable

20 OQUTPUT 707;":TIMEEASE:VIEWZ"

30 ENTER 707;State$

40 PRINT State$

50 END
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Timebase Commands
WINDow:DELay

Command

<delay_position>

Example

Query

Returned Format

WINDow:DELay

:TIMebase :WINDow:DELay <delay position>

The TIMebase:WINDow:DELay sets the position of the time-base window on
the main sweep. The range for this command is determined by the main
sweep range (or size) and the main sweep delay value. The value for this
command must keep the time-base window within the main sweep range.

Time in seconds from trigger to on-screen delay reference point. Maximum
depends on the main sweep range (or size) and the main sweep delay value.
The following example sets the time-base window delay position to 20 ns.

10 OUTPUT 707;*:TIMEBASE:WINDOW:DELAY 20NS"
20 END

:TIMebase :WINDow:DELay?

The TIMebase:WINDow:DELay query returns the current position of the
time base window.

[ ¢ TIMebase :WINDow:DELay] <delay position><NL>
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Example

Ses Also

Timebase Commands
WINDow:DELay

The following example places the current position of the time base window
in the numeric variable, Setting, then prints the contents of the variable to
the controller’s screen.

ic
29
30
40
50

OUTPUT 707;":SYSTEM:HEADER OFP* t{Response headerg off
OUTPUT 7067;%:1TIMEBASE :WINDOW:DRLAY?"

ENTER 707;Setting

PRINT Setting

END

The TIMEbase:WINDow:POSition command performs the same function as
this command and is the preferred command for new programs.
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Timabase Commands
WINDow:POSition

Command

<delay_position»

Example

Query

Returned Format

Example

WINDow:POSition

:TIMebase:WINDow:PCSition <delay position>

The TIMebase:WINDow:; POSition sets the position of the time-base window
on the main sweep. The range for this command is determined by the main
sweep range (or size) and the main delay vaiue. The value for this command
must keep the time-base window on the main sweep range.

Time in seconds from trigger to onscreen delay reference point. Maximum
depends on the main sweep range (or size) and the main sweep delay value.

The following example sets the time-base window delay position to 20 ns.

10 OQUTPUT 707;*:TIMEBASE:WINDOW:POBITION 20N5"
20 END

sTIMebase:WINDow:POSition?

The TIMebase:WINDow:POSition query returns the current position of the
time-base window.

{ 1TIMebase:WINDow: POSition] <delay position><NL>

The following example places the current position of the time-base window

in the numeric variable, Setting, then prints the contents of the variable to
the controller’s screen.

10 QUTPUT 707;":SYSTEM:HEEADER OFF" iResponse headers off
20 OUTPUT 707;*:TIMEBASE iWINDOW:POBITION?®

30 ENTER 707;Setting

40 PRINT Setting

50 END
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Timebase Commands
WiNDow:RANGe

Command

<full_scale_range>

Example

Query

Returned Format

Example

WINDow:RANGe

:TIMebase:WINDow:RANGe <full scale range>

The TIMebase: WINDow:RANGe command sets the full-scale range of the
time-base window. The range value !5 ten times the time per division of the
window. The maximum range of the window is the current main range. The
minimum window range is 10 ps (1 pa/div).

The full-scale range of the time base window.

The following example sets the full-scale range of the time base window to
100 ns.

10 OUTPUT 707;":TIMEBASE:WINDOW:RANGE 100NS*
20 END

tTIMebase :WINDow: RANGa?

The TIMebase:WINDow:RANGe query returns the current full-scale range of
the time base window.

[:TIMebase:WIKDow:RANGe] <full_ scale range><NL>

The following example reads the current full-scale range of the time base
window into the numeric variable, Value, then prints the contents of the
variable to the controller's screen.

10 OUTPUT 707;*:SYSTEM:HEADER OFF" {Responge headerg off
20 OUTPUT 707;":TIMEBASE :WINDOW:RAHGR?®
30 ENWTER 707;Value

40 PRINT Value

50 END
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Timebass Commands
WiNDow:SOURce

Command

Example

Guery

Returnad Format

Example

WINDow:SOURce

1 TIMebase :WINDow: SOURce ALL

The TIMebase:WINDow:SOURce command selects the source for the
time-base window. The only parameter avallable for this command is AL,
which selects all sources displayed on the main screen.

The following example selects all of the sources displayed on the main
screen for the sources for the current window.

10 OUTPUT 707;":TIMEBASE :WINDOW:SQURCE ALL"
20 END

:TIMebase :WINDow: SOURce?

The TIMebase: WINDow:SOURce query retirns the current source for the
window.

[ :TIMebase:WINDow:SOURCe] ALL<NL>

The following example places the current setting for the window source in
the string variable, Current$, then prints the contents of the variable to the
controller's screen,

10 DIM Current${50] iDimension variable

20 OUTPUT 707;":TIMEBASE :WINDOW:SOURCE?"

30 ENTER 707;Current$

40 PRIKT Current$

50 END
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Timebase Commands
WINDow:SCURce
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Trigger Commands

The commands in the TRIGger subsystem define the conditions for
triggering. Many of the commands in the Trigger subsystem are used
in more than one of the trigger modes, The command set has been
defined to represent more closely what is in the front-panel trigger
menus at the expense of some compatibility with the command sets
for previous oscilloscopes. For this reason, the oscilloscope accepts
some commands for compatibility with previous instruments. The
alternative command that is accepted by the oscilloscope is noted for
each command. The Trigger Subsystem consists of the following
commands and queries:

» DEVents, ¢ PATTern,
* DTIMe, ¢ SLOPe,

* EDGe, & SOURce,

s GLITch, ® STATe,

* HOLDoff, s STV,

s HYSTeresis, ¢ SWEep, and
» LEVel, s UDTV.

¢ MODE,

Figure 22-1 is the Trigger Subsystem commands syntax diagram.

Table 22-1 is a list of the trigger cormmands. The commands are listed
under the trigger modes that use them.
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Figure 22-1

Trigger Commands
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Figure 22-1 {continued)
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Figure 22-1 (continued)
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Figure 22-1 {continued)
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Figure 22-3 {continued)
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Trigger Commands
DEVents

Command

DEVents

tTRIGger:DEVents

The commands in this subsystem select the parameters for the Event Delay
Triggering mode. This mode must have been previously selected using the
‘TRIGger:MODE command.

In this subsystem DEVents is the SCP! form of the header while TRIGger:EDLY

command and query sre eccepted by the oscilloscope to provide compatibility
with previous instruments. The two forms can be used interchangeably in any
| of the TRIGer:DEVents commands and gueries.

The :TRIGger:DEVents command I8 sent with one or more of the following
commands and queries:

& ARM,
¢ EVENt, and
¢ TRIGger.
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Trigger Commands
DEVents:ARM

._‘. Command

. Command

Query

Returned Format

DEVents:ARM

:TRIGgexr:DEVents tARM

This command selects the parameters for the arming source for the Delay
Event trigger mode.

The TRIGger:EDLY:ARMcommand and query are accepted for compatibility
with pravious instruments.

The TRIGger:DEVents:ARM comrmand is sent with one or more of the
following cormmands and queries:

o SLOPe, and
* SOURce.

: TRIGger:DEVents: ARM: SLOPe {POSitive | NEGative)

This command selects the slope for the source previcusly selected by the
TRIGger:DEVents:ARM:SOURce command.

The TRIGger:EDLY:ARM:SLOPe command and query are accepted for

compatibility with previous intruments.

This also controls the slope of the Delay:TIME: Arm source.
: TRIGger:DEVents :ARM: SLOPe?

The query returns the currently selected slope for the arming signal.
[ :TRIGger :DEVents :ARM:SLOPe] {POS|KEG)<NL>
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Command

CEANnelN

TRIGgerN

Query

Returned Format

Trigger Commands
BEVents:ARM

3TRIGger:DEVents:ARM:SOURce  {CHANnelN|TRIGgerN}

The command selects the source for arming the trigger in the event delay
mode,

N represents an integer, 1 to 4, followed by an optional letter, Aor B
(CHAN1 = CHANI1A). The integer ls the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

N, aninteger 1 to 4, represents the slot where the external trigger resides.

TRiGgerN is the number of the siot whera the externai trigger is located.

The TRIGger:EDLY:ARM:S0URca command and guery are acceptad for
compatibility with previous instruments.

:TRIGger:DEVents :ARM: SOURce?

The query returns the currently selected source,
[:TRIGger:DEVents :ARM:SOURce)] {CHANnelN lTRIGgerN}
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Trigger Commands
DEVents:EVEN!

DEVents:EVENt

The :TRIGger:DEVents:EVENt command is sent with one or more of the
following commands and queries:

& DELay,
# SLOPe, and

* SOURce.
Command :TRIGger:DEVents :EVENt:DELay <time>

The TRIGger:DEVents: EVENt:DELay command specifies the number of
events to delay after arming the trigger before actually looking for the
trigger event.

<pnumber> Is the number of delay events. Allowable values range from 1 to 16,000,000.

The TRIGger-EDLY.EVENt:DELay command and query are accepted for

compatibility with previous instruments.

Query :TRIGger:DEVents : EVENt : DELay?

The query returns the currently programmed event delay value.
Returned Format [ :TRIGger :DEVents:EVENt :DELay] <tme>

Command : TRIGger:DEVents:EVENt:SLOPe ({POSitive | NEGative)}

The command specifies the slope of the previously selected event source to
count with the TRIGger:DEVents:EVENt:DELay command.

The TRIGger:EDLY:DELay command and quary are accepted for compatibility
with previous instruments.
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Trigger Commands
DEVents:EVENt

Query : TRIGger :DEVents :EVENL :SLOPe?

The query returns the currently selected slope for event delay source.
Returned Format [ :TRIGger : DEVents :EVENt : SLOPa ] {pPositive|REGative}

Command ¢ TRIGger :DEVevents : EVENt 1 SOURce {CHANnelN | TRIGgerN}

This command selects the source for the events to be counted to satisify the
delay criteria in the Event Delay trigger mode.

CHANnelN N represents an integer, 1 to 4, followed by an optional letter, Aor B
(CHANI1 = CHANL1A). The integer g the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

TRIGgerN N, aninteger 1 {0 4, represents the slot where the external trigger resides.

- Query s TRIGger:DEVents:EVENt : SOURce?
: The query returns the currently sclected source for events.
Returned Format [ +TRIGger : DEVents :EVENt : SOURca ] {CHANnelW|TRIGgerN}
22-12 HP 54710 and HP 54720
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Trigger Commands
DEVents:TRIGper

Command

Command

Query

Returned Format

DEVents:TRIGger

tTRIGger:DEVents : TRIGger

The :TRIGger:DEVents:TRIGger command sets the parameters for the actual
trigger in the Event Delay trigger mode.

The TRIGger:EDLY commands and queries are accepted for compatibilty with
previous instruments.

The TRIGger:DEVents: TRIGger command Is sent with one or more of the
following commands and queries:

¢ SLOPe, and
¢ SOURce.

1 TRIGger:DEVents: TRIGger:SLOPe {POSitive |NEGative}

This command sets the slope of the channel selected by the previously
issued :TRIGger:DEVents: TRIGger:SOURce command.

This cormmand also controls the trigger slope for the Delay: TIMe trigger
source.

:TRIGger:DEVente : TRIGger : SI.OPe?

The query returns the slope of the currently selected source.
{ :TRIGger :DEVents: TRIGger :SLOPe] (POS | NEG}<HNL>
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Trigger Commands
DEVents:TRIGger

Command s TRIGger :DEVents: TRIGger :SQOURce
{CHANnelN | TRIGgerN}

This command selects the source that generates the trigger in the Event
Delay trigger mode.

CEANnelN N represents an integer, 1 to 4, followed by an optional letter, A or B
(CHAN1 = CHAN1A). The integer is the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

TRIGgerN N, anintegerl to 4, represents the slot where the external trigger resides.

Query ¢ TRIGger:DEVents : TRIGger:SOURce?

The query returns the currently selected trigger source for the Event Delay
trigger mode.
[ :TRIGger :DEVenta : TRIGger : SOURCe ] {CHANnelN|TRIGgerN}

. Returned Format
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Trigger Commands
DTIMs

DTIMe

_ Command TRIGger:DTIMe

This command defines the conditions for the Delay Time Trigger mode. This
mode must have been previously selected using the :TRIGger:MODE
command.

In this subsystem, DTIMae is the SCPI form of the header while TDLY is
provided to provide compatibility with pravious instruments. The two forms can

be used interchangeably.

One or more of the following commands and queries are sent with the
:TRIGger:DTIMe command:

s ARM,
® DELay, and
¢ TRIGger.
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Trigger Commands
DTiMe:ARM

Command

. Command

Ouery

Returned Format

DTIMe:ARM

TRIGger:DTIMe:ARM

This command sets the source and slope of the signal used to arm the
trigger for the Time Delay trigger mode.

The TRIGger:TOLY:ARM command and query are accepted for compatibility
with previous instruments.

One or more of the following commands and queries are sent with the
‘TRIGger:DTIMe: ARM command:

¢ SLOPE, and
¢ SOURce.

: TRIGger:DTIMe:ARM: SLOPe ({POSitive|NEGative)

This command sets the slope of the trigger arming signal previously selected
with the :TRIGger:DTIMe: ARM:SOURce command.

The TRIGger:TDLY:ARM:SL0Pe command and query are accepted for
compatibilty with previous instrumants.

This command also controls the slope for the Delay EVents mode Arm
source,

:TRIGger:DTIMe: ARM: SLOP@?

The guery retumns the slope of the currently selected source.
[ :TRIGger:DTIMe:ARM:5LOPe] (POSitive | WEGative)
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Trigger Commands
DTIMe:ARM

Command t TRIGger :DTIMe : ARM: SOURce {CHANenlN | TRIGgerN}
This command selects the source for the trigger arm signal in the Time
Delay trigger mode.

N represents an integer, 1 to 4, followed by an optional letter, AorB
{CHAN1 = CHANI1A). The integer is the slot in which the channel resides,
The letter identifies which of two possible channels in the slot is being
referenced.

N, an integer 1 to 4, represents the slot where the external trigger resides.

CHANnelN

TRIGgerN

The TRIGger:TOLY:ARM:S0URce command and query are accepted for

compatibility with previous instruments,

Query t TRIGger :DTIMe : ARM: SOURce?

The query returns the currently selected source.
Returned Format [ tTRIGger :DTIMe :ARM:SOURce] (CHANDelN | TRIGgeri)
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Trigger Commands
DTiMe:DELay

{ommand

<time>

Query

. Returned Format

DTIMe:DELay

TRIGger:DTIMe:DELay <time>

This command specifies the time to delay after receiving the ARM signal
before enabling the trigger in Time Delay trigger mode.

1s the delay time from 30 ns to 160 ms.

The TRIGger.TOLY:DELay command and query are accapted for compatibility
with pravious instruments.

:TRIGger:DTIMe :DELay?

The query returns the currently programmed delay time.
[:TRICger:DTIMe:DELay] <tima>
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Trigger Commands
DTIMe:TRIGger

" Command

Command

Query

Returned Format

DTIMe:TRIGger

TRIGger:DTIMe:TRIGger

This commands set the parameters for the trigger source in Time Delay
trigger mode.

The TRIGger:TDLY.TRIGger command and query are accepted for compatibility

with previous instruments.

TRIGger :DTIMe:TRIGger:SLOPe {POSitive | NEGative)

This command specifies the slope that will generate the trigger on the signal
previously selected by the :TRIGger:DTIMe: TRIGger:SOURce command.

This will also control the slope for the DEVents mode trigger source.

The TRIGger:TDLY:TRIGger:SL.0Pe command and query is accepted for

compatibility with previcus instruments.

: TRIGger : DTIMe: TRIGger:SLOPe?

The query returns the currently selected slope.
[ :TRIGger : DTIMe: TRIGyer : SLOPe) {rOS |NEG}
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Command

CHANnelN

TRIGgerN

. Query

Returned Format

Trigger Commands
DTIMe:TRiGger

TRIGger:DTIMe:TRIGger:SOURce {CHANnelN|TRIGgerN}

This command selects the source for the trigger in the Time Delay trigger
mode.

N represents an integer, 1 to 4, followed by an optional letter, A or B
(CHANI = CHANI1A). The integer is the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

N, an integer 1 to 4, represents the slot where the external trigger resides.

Tha TRIGger:.TDLY:TRIGger:SOURce command and query arg accepted for
compatibility with previous instrumants.

:TRIGger :DTIMe: TRIGger s SOURce?

The query returns the currently selected {rigger source.
[ :TRIGger :DTIMe : TRIGger :SOURca] {CHANnelK |TRIGgerN}
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Trigger Commands
EDGE

EDGE

* Command : TRIGger : EDGE

The TRIGger:EDGE commands control the source and slope conditions for
the edge triggering mode.

The EDGE command is sent with one or more of the following commands
and queries:

e SLOPe, and
* SOURce.
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Trigger Commands
EDGE:SLOPe

EDGE:SLOPe

Command $ TRIGger :EDGE: SLOPe ({POSitive|NEGative)

The TRIGger:EDGE:SLOPe command sets the slope of the trigger source

previously selected by the TRIGgerEDGE:SOURce or TRIGger:SOURce
command.

Query 1 TRIGger: EDGE : SL.OPe?

The query returns the currently selected slope for the specified edge trigger
source.

Returned Format - [ :TRIGger :EDGE:SLOPe] {POS|NRG)
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Trigger Commands
EDGE:SOURce

) Command

CHANnelN

TRIGgerN

Quary

. Returned Format

EDGE:SOURce

t TRIGger :EDGE: SOURce {CHANnelN | TRIGgerN}

The TRIGger EDGE:SOURce command selects the source for edge mode
triggering. This is the source that will be used for subsequent
TRIGger:EDGE:SLOPe or TRIGger:SLOPe commands or queries.

N represents an integer, 1 to 4, folowed by an optional letter, A or B
(CHAN1 = CHAN1A). The integer is the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

TRIGgerN, an integer 1 to 4, represents the slot where the external trigger
resides.

: TRIGger :EDGE: SOURce?

The query returns the currently selected edge mode trigger source.
[ : TRIGger :EDGE : SOURce ] {CHANNe1N | TRIGgerN)<RL>
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Trigger Commands
GLITch

GLITch

Command : TRIGger:GLITch

This command sets the conditions for the Glitch (GLITc¢h), Glitch less than
(GLTHan), and Glitch greater than (GGTHan) trigger modes. Note that both
GLITch and GLTHan both refer to the Glitch less than mode. GLITch is still
accepted for compatibility with programs written before the command set
was enhanced to support the Glitch greater than mode. The :TRIGger:-MODE
coramand is used to select one of the glitch trigger modes.

The :TRIGger:GLITch command is sent with one or more of the following
commands and queries:

e POLarity, -
# SOURce, and
e WIDth.
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Trigger Commands
GLITch:POLarity

GLITch:POLarity

Command :TRIGger:GLITch:POLarity {POSitive | NEGative}

This command defines the polarity of the glitch as positive or negative. The
trigger source must be set using the ;TRIGger:GLITch:SOURce command
before the polarity is set.

Query :TRIGger:GLITch:POLarity?

The query returns the currently selected glitch polarity.
Returned Format { :TRIGger :GLITch:POLarity] {POS | NEG}
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Trigger Commands
GLITch:S0URce

Command

Query

Returned Format

GLITch:SOURce

tTRIGger :GLITch:SOURce {CHANnelN | TRIGgerK}

This command sets the source for the glitch trigger modes.

N represents an integer, 1 to 4, indicating the slot in which the source
resides, followed by an optional letter, A or B, used when the source plug-in
has more than one channel or external trigger input in the same slot. If no
letter is specified, then A Is assumed (i.e., CHAN1 = CHAN1A). Note that
the external trigger inputs on some plug-ins may not be assigned as a source
for the glitch trigger modes. For example, the HP 54711A has no logic
triggers at all, and the HP 54722 can only use TRIGger4. The HP 54712,

HP 54713, HP 54714, and HP 54721 all have logic triggering capability. Any
triggering limitations are described in the plug-in manual.

1 TRIGger:GLITch: SOURce?

The query returns the currently selected source for the trigger glitch modes.
[ *TRIGger :GLITch: SOURce) {CHANnelN | TRIGgerN)
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Trigger Commands
GLITch:WIDTh

GLITch: WIDTh

Command :TRIGger :GLITch:WIDTh <width>

This command sets the maximum or minimum glitch width, depending on
the trigger mode selected with the :TRIGger:MODE command (maximum for
GLTHan, minimum for GGTHan).

<width> Glitch width from 3 ns to 160 ms.

Query t TRIGger:GLITch:WIDTh?

The query returns the currently specified glitch width.
Returned Format [:TRIGger:GLITch:WIDTh] <width>
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Triggar Commands
HOLDoff

HOLDoff

Command 1 TRIGger :HOLDOff <holdoff>

The TRIGger:HOLDoff comumand is valid in the EDGE, GLITCH, PATTERN
or STATE trigger mede. It specifies the amount of time the scope should
wait after receiving trigger before enabling the trigger again.

<holdoff> Is the holdoiff time. Allowable values range from 60 ns to 320 ns.
Query ¢t TRIGger:HOLDOLL?

The query returns the current holdoff value for the current mode.
Returned Format { :TRIGger tHOLDoff] <holdoff»
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Trigger Commands
HYSTeresis

HYSTeresis

Command 1 TRIGger:HYSTeresis ({NREJect|NORMal|HSENsitivity)}

The TRIGger: HYSTeresis command specifles the trigger hysteresis. NREJ
(Noise REJect) gives maximum hysteresis but lowest trigger bandwidth,
NORM (NORMal) is the typical hysteresis selection, HSEN (High
SENsitivity) gives minimum hysteresis and highest bandwidth.

Query tTRIGger:HYSTeresis?
Returned Format {TRIGger :HYSTeresis] {NREJect]NORMal|HSENsitivity}
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Trigger Commands
LEVe!

Command

CHANnelN

TRIGgerN

Query

Returned Format

LEVel

1 TRIGger:LEVel {CHANnelN|TRIGgerN},<level>

The TRIGger:LEVel command is valld in all trigger modes: EDGE, GLITch,
PATtern, STATe, DTIMe, and DEVents. It specifies the trigger level on the
specified trigger source (for edge and glitch modes) or for a channel
included in trigger specification (for pattern, state, time delay and event
delay modes).

N represents an integer, 1 to 4, followed by an optional letter, A or B
(CHANI1 = CHANI1A)}. The integer is the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

N, an integer 1 to 4, represents the slot where the external trigger resides.

Trigger leve] limits are piug-in dependent.

Thera is only one trigger level stored in the instrumant for each channel so it

does not matter which trigger mode is selected.

: TRIGger:LEVel? {CHANnelR|TRIGgerN}

The query returns the trigger level for the selected source.
[ :TRIGger:LEVel] {CHANnelN{TRIGgerN},<level>
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Trigger Commands
MODE

. Commandg

Table 22-2

MODE

:TRIGger :MODE {EDGE | GLITch | GLTHan | GGTHan |
PATTern | STATe | DEVents | DTIMe | STV | UDTV}

The TRIGger:MODE cormimand selects the trigger mode. The available modes
are.

Trigger Mode Settings

Mode Definition

EDGE Edge trigger mode,

GUTch Trigger on pulsa whose width is less than a
specified amount of ime. Same as GLTHan.

GLTHan Trigger on pulse whose width is less than a
specified amount of time. Same as GUTch.

GGTHan Trigger on pulse whose width is greater than a
specified amount of time.

PATTern Trigger on a specific bit pattern. May be
qualified by time.

STATe Pattern trigger thatis qualified by a clock edge.

DEVents Delay by events.

BTIMe Delay by time.

STV (Standard TV} TV wigger mode using standard pre-defined
parameters,

DTV {User Defined TV) TV trigger mode using user-defined paramstors.

GLITch and GLTHan may be used intarchangeably. GLITch remains in the
command setto provide compatibility with programs written before the
GLTHan command was added.

For compatibility with programs written for other instruments, the 54710/20 will
acceptthe string “EDLY” in place of “DEVents™ and "TDLY" in place of
"DT!Me.” However, new programs should use the standard command set.
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Guery

Returned Format

Trigger Commands
MOGE

tTRIGger:MODE?

The query returns the currently selected trigger mode.

[:TRIGger:MODE] {EDGE | GLTHan | GGTHan | PATTern | STATe |

DEVents | DTIMe | STV | UDTV}

GLTHan is returned when the MODE is specified to be either GLITch or

GLTHan.
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Trigger Commands
PATTem

_ Command

PATTern

:TRIGger:PATTern

The :TRIGger-PATTern commands define the conditions for the Pattern
trigger mode. This mode must be selected using the :TRIGger:MCDE
command before setting up the conditions.

The :TRIGger:PATTern command is sent with one or more of the following
commands and queries:

¢ CONDition, and
» LOGic.
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Trigger Commands

PATTern:CONDition
PATTern:CONDition

Command : TRIGger : PATTern:CONDition {ENTer |EXIT|{GT,
<time>} | {LT, <time>} | {RANGe, <min_time>,
<max_time>}}

This command describes the conditlon applied to the trigger pattemn to
actually generate a trigger.

<time> Isthe time in seconds.

Query o s TRIGger: PATTern:CONDition?

The query returns the currently defined trigger condition.

Returnied Format [ *TRIGger :PATTern:CONDition] {ENTer | EXIT | {GT, <time>} |
- {LT, <time>} | {RANGe, <tims>)}<NL>
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Trigger Commands
PATTem:LOGic

Command

Query

CHANnelN

TRIGgerN

Returned Format

PATTern:LOGic

:TRIGger:PATTern:LOGic {CHANnelN | TRIGgerN}, {(HIGH
| Low | DONTcare}

This command defines the logic criteria {or a selected channel for the
Pattern trigger mode.

:TRIGger :PATTern:L0Gic? {CHANnelN | TRIGgerN}

The query returns the current logic criteria for a selected channel,

N represents an integer, 1 to 4, followed by an optional letter, Aor B
{CHAN1 = CHAN1A). The integer is the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

N is an integer 1 through 4 identifying the slot where the external trigger
resides,

[ :TRIGger:PATTern:LOGic} (CEANnelN | TRIGgerN}
{8IGH|LOW|DONTcare}
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Trigger Commands
SLOPe

SLOPe

Command :TRIGger: SLOPe {POSitive |NEGative}

The TRIGger:SLOPe command specifies the slope of the edge on which to
trigger in EDGE triggering mode, It sets the slope of the channel previously
selected with the TRIGger:SOURce or TRIGger: EDGE:SOURce command. It
is equivalent to the TRIGger:EDGE:SLOPe command and is included for
compatibility with older instruments.

Query t TRIGger : SLOPe?

The query returns the current slope for the currently selected trigger mode.
Returned Format_ { s TRIGger : SLOPe] {rositive|REGative)
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Trigger Commands
S0URce

Command
CHANnelN
TRIGgerN

Query

Returned Format

SOURce

: TRIGger : SOURce {CHANnelN|TRIGgerN}

The TRIGger:SOURce cornmand selects the channel or trigger that produces
the trigger in EDGE mode. This command also identifies the source for any
subsequent SLOPE and PROBE commands [or EDGE mode triggering. It is
equivalent to the :TRIGger:EDGE:SOURce command and is included for
compatibility with older instruments.

N represents an integer, 1 to 4, followed hy an optional letter, Aor B
(CHANI = CHAN1A). The integer is the slot in which the channel resides.
The letter identifies which of two possibie channels in the slot is being
referenced,

N, an integer 1 to 4, represents the slot where the external trigger resides.

1TRIGger :SOURce?
The query returns the current trigger source of the current mode.

{ :TRIGger : SQURce] {CHANnelR i TRIGgerN)
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Trigger Commands
STATe

Command

STATe

$TRIGger:STATe

The TRIGger:STATe command controls the conditions for the State trigger
mode. The STATe mode must be selected by the :TRIGger:MODE command
before setting these conditions.

The TRIGger:STATe command is sent with one or more of the following of
commands and queries:

e CLOCK,
¢ CONDition,
® LOGic, and
¢ SLOPe.

22-38 HP 54710 and HP 54720
Programmer’s Guide




Trigger Commands
$TATe:CLOCK

- Command

CHANnelN

TRIGgerN

Query

Returned Format

STATe:CLOCk

1 TRIGger:STATe:CLOCk {CHANnelN | TRIGgerN}

This command selects the source for the clock signal in the State trigger
mode.

N represents an integer, 1 to 4, followed by an optional letter, A or B
{CHAN1 = CHAN1A). The integer is the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

N, an integer 1 to 4, represents the slot where the external trigger resides.
1 TRIGger: STATe: CLOCk?

The query returns the current selected clock source.
[ tTRIGger:STATe:CLOCK] {CEANnelN | TRIGgerN}
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STATe:CONDition

STATe:CONDition

Command + TRIGger:STATe:CONDition ({TRUE|FALSe}

This command determines if a trigger is generated when the pattern
speicified by the LOGic command is TRUE (present) or FALSe (not
present).

Cuery :TRIGger:STATe:CONDition?

The guery returns the currently specified condition.
Returned Format { tTRIGger :STATe:CONDition) {TRUE | FALSe}
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Trigger Commands
STATe:LOGic

Command

Query

CHANnelN

TRIGgerN

Returned Format

STATe:LOGic

:TRIGger :STATe:LOGic ({CHANnelN | TRIGgerN},
{LOW |HIGH | DONTcare}

This command defines the logic state of the specified channel for the State
trigger mode.

1 TRIGger:STATe:LOGic? {CHANnelN | TRIGgerN}

The query returns the logic state definition for the specified channel or
trigger input.

N represents an integer, 1 to 4, followed by an optional letter, A or B
(CHAN1 = CHANI1A). The integer is the slotl in which the channel resides.
The letter identifies which of two possible channels in the slot is being
referenced.

N, an integer 1 to 4, represents the slot where the external trigger resides.

[ sMRIGger:STATe:LOGic] (CHARnelN ] TRIGgerN}
{LOW |BIGH | DONTcare)

pONTcare is retumed on the channel currently selected as clock.
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Trigger Commands
STATe:SLOPe

STATe:SLOPe

Command :TRIGger:STATe: SLOPe {POSitive |NEGative}

This command specifies the slope of the input previously selected by the
‘TRIGger:STATe:CLOCk command.

Query t TRIGger:STATe : SLOPe?

The query returns the currently defined slope for the clock in State trigger
mode.
Returned Format {:TRIGger:STATe:SLOPe] {POSitive | NEGative)
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STV

STV

- Command :TRIGger: STV

This command sets the conditions for the TV trigger mode using standard,
pre-defined parameters.

This mode is used for triggering on clamped television signals, and allows
you to select one of the TV signal frames and one of the lines within that
frame.

The :TRIGger:MODE command is used to select the standard TV trigger
maode.

The :TRIGger:STV command is sen{ with one or more of the following
cormnands and queries:

s FIELd,

s LINE,

* SOURce,

® SPQLarity, and
e STANDard.

HP 54710 and HP 54720 2243
Programmer’s Guide




Trigger Commands
STV:FIELd

STV:FIELd

Command :TRIGger :STV:FIELd {1 I 2}

The TRIGger:STV.FIELd command selects which TV signal field is used
during standard TV trigger mode. The line within the selecied field is
specified using the TRIGger:STV:LINE command.

Query :TRIGger:STV:FIELA?

The query returns the current television signal field.
Returned Format [:TRIGger:STV:FIELd] {1 | 2}
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Trigger Commands
STV:LINE

'- Command

<line_number>

Query

Returned Format

STV:LINE

:TRIGger:STV:LINE <line number>

The TRIGger:STV:LINE command selects the horizontal line in which the
instrurnent will trigger on.  Allowable line_number entry depends on the
TRIGger:STV.FIELd and TRIGger:STV:STANdard selected. Once the
vertical sync pulse of the selected field is received, the trigger is delayed by
the number of lines specified.

Is the horizontal line number. Allowable values range from 1 to 875
depending on TRIGger:STV.FIELd and TRIGger:STV:8TANdard settings.

: TRIGger:STV:LINE?

The query returns the current line number.
[:TRIGger:STV:LINE] <line number>
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STV:SGURce

STV:SOURce

Command t+TRIGger:STV:SOURce {CHANnelN | TRIGgerN}

The TRIGger:STV:SOURce command selects the source for standard TV
mode triggering. This is the source that will be used for subsequent
TRIGger:STV commands and queries.

CHANnelN N represents an integer, 1 to 4, foilowed by an optional letter, Aor B
{CHANI1 = CHANI1A). The integer is the slot in which the channel resides.
The letter identifies which of two possible channels in the slot is being

_ referenced.
TRIGgerN TRIGgerN, an integer 1 to 4, represents the siot where the exiernal trigger
resides.
Query tTRIGger : STV: SOURce?
I The query returns the currently selected standard TV trigger mode source.
Returned Format { :TRICger:3TV:S0URce] {CHANnelN | TRIGgerW}
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STV:SPOLarity

STV:SPOLarity

Command :TRIGger:STV:SPOLarity {POSitive | NEGative}

The TRIGger:STV:SPOLarity (Sync POLarity) command specifies the
vertical syne pulse polarity for the selected field used during standard TV
mode triggering.

Query : TRIGger:STV:SPOLarity?

The query returns the currently selected sync pulse polarity.
Returned Format [ :TRIGger:STV:SPOLarity] {PoSitive | HEGative}
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STV:STANdard

STV:STANdard

Command : TRIGger:STV: STANdard {525 | 625 | 875}

The TRIGger:STV:STANdard command selects the television signal standard
to be used during standard TV mode triggering.

& 525 selects 525 lines per frame at 60 frames per second.
e 625 selects 625 lines per frame at 50 frames per second.

e 875 selects 875 lines per frame at 60 frames per second.
Query : TRIGger :STV: STANdard?

The query returns the currently selected television signal standard.
Returned Format [ :TRIGger :STV:STANdard] {525 | 625 | 875}
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Trigger Commands
SWEep

‘Command

(uery

Returned Format

SWEep

: TRIGger : SWEep {AUTO | TRIGgered}

The TRIGger:SWEep command selects the sweep mode. If the AUTO mode
is selected and no trigger event occurs within 30 ms of enabling the trigger,
the instrument automatically causes a sweep to occur by forcing a trigger.
This process repeats.

If the TRIGGERED mode is selected, and no trigger is present, the unit will
not sweep, and the data acquired on the previous trigger will remain
on-screen,

: TRIGger : SWEep?

The query returns the current sweep mode.
{ : TRIGger: SWEep} {AUTC | TRIGgered}
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upTv

UDTV

Command +TRIGger:UDTV

This command sets the conditions for the TV trigger mode using
user-defined parameters. This mode is used for triggering on non-standard
television signals, and allows you to define the conditions that must be met
before a trigger oceurs.

The ' TRIGger:MODE command is used to select the user-defined TV trigger
mode.

The TRIGger:UDTV command is sent with one or more of the following
cormmands and queries:

s ENUMber,
» PGTHan,

¢ PLTHan,

& SLOPe,

¢ SOURce, and

® STATe.
When triggering for user-defined TV mode:

* The channel or trigger source used for the irigger is set using the
TRIGger:UDTV:50URce cornmand.

¢ The conditions for arming the trigger are specified using the
TRIGger:UDTV:PGTHan, TRIGger:UDTV:PLTHan, and
TRIGger:UDTV:5TATe commands.

¢ The delay after the trigger is armed is set using the
‘TRIGger: UDTV.ENUMber command,

s The signal edge that causes the trigger to occur after arming and delay is
set using the ‘TRIGger:UDTV:SLOPe command.

22-50 HP 54710 and HP 54720
Programmer’s Guide
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UDTV:ENUMber

_'_.Command

<gcount>

Query

Returhed Format

UDTV:ENUMber

: TRIGger :UDTV:ENUMber <count>

The :TRIGger:UDTV:ENUMber command specifies the number of events
(horizontal sync pulses) to delay after arming the trigger before actually
looking for the trigger event. Conditions for arming the trigger are specified
using the TRIGger:UDTV:PGTHan, TRIGger:UDTV:PLTHan, and
TRIGger:UDTV:STATe commands.

Is the number of events to delay. Allowable values range from 1 to
16,000,000.

: TRIGger: UDTV: ENUMber?

The query returns the currently programmed count value.

[ :TRIGger : UDTV:ENUMber ] <count>
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UDTV:PGTHan

UDTV:PGTHan

Command :TRIGger :UDTV:PGTHan <lower limit>

The :TRIGger:UDTV:PGTHan (Present Greater THan) command specifies
the minimum pulse width of the signal used to arm the trigger used during
user-defined trigger mode.

If :TRIGger:UDTV:PGTHan is greater than :TRIGger:UDTV:PLTHan, an error
is placed in the error queue.

<lower_ limit> Is the minimum pulse width from 3 ns to 160 ms.

Query © $TRIGger:UDTV:PGTHan?

The query returns the currently selected minimum pulse width.
Returned Format [ +TRIGger :UDTV:PGTHan} <lower limit>
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UDTV:PLTHan

UDTV:PLTHan

| Command :TRIGger:UDTV:PLTHan <upper limit>

The :TRIGger:UDTV:PLTHan (Present Less THan) command specifies the
maximuym pulse width of the signal used to arm the trigger used during
user-defined trigger mode.

If “FRIGger:UDTV:PLTHan is less than :TRIGger:UDTV:PGTHan, an error is
placed in the error queue.

<upper_limit> Is the maximum pulse width from 3 ns to 160 ms.

Query : TRIGger :UDTV:PLTHan?

The query returns the currently selected maximum pulse width.
Returned Format [ :TRIGger :UDTV:PLTHan] <upper_limit>

HP 54710 and HP 54720 22-53
Programmer’s Guide




Trigger Commands
UDTV:SLOPe

UDTV:SLOPe

Command : TRIGger:UDTV:SLOPe {POSitive | NEGative}

The TRIGger:UDTV:5LOPe command specifies the signal edge that causes a
trigger to occur after arming and delay conditions have been satisified.

Query : TRIGger:UDTV:SLOPe?

The query returns the currently selected slope parameter.
Returned Format [ :TRIGger:UDTV;:SLOPe] {POSitive | NEGative}
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UDTV:SOURce

“Commang
CHANnelN
TRIGgerN

Query

. Returned Format

UDTV:SOURce

:TRIGger:UDTV:SOURce {CHANnelN | TRIGgerN}

The TRIGger: UDTV:SOURce command selects the source for user-defined
TV mode triggering. This is the source'that will be used for subsequent
TRIGger:UDTV commands and gueries.

N represents an integer, 1 to 4, followed by an opticnal letter, A or B
{CHAN1 = CHANI1A). The integer is the slot in which the channel resides,
The letter identifies which of two possible channels in the slot is being
referenced.

N, an integer 1 to 4, represents the slot where the external trigger resides.

t TRIGger :UDTV:S0OURce?

The query returns the currently selected user-defined TV trigger mode
source.

{1 TRIGger:UDTV:S0URce] {CHARnelN } TR1GgerN}
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UDTV:STATe

UDTV:STATe

Command :TRIGger:UDTV:STATe {HIGH | LOW}

The :TRIGger:UDTV:STATe command specifies whether the signal used to
arm the trigger must occur above (HIGH) or below (LOW) the trigger level.
Trigger level is specified using the TRIGger:LEVel coramand.

Query :TRIGger:UDTV:STATe?

The query returns the currently selected arming state.
Returned Format { :TRIGger :UDTV:STATe] {HIGH | LOW}
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TriggerN Commands

The TriggerN Subsystem contains commands and queries specific to a
channel plug-in with external triggering capabilities. The HP 54711A,

HP B4721A, and HP 54722A plug-ins have external triggering capabilities.
These commands affect only the TriggerN input. The N at the end of trigger
is the siot, 1 through 4, in which the external trigger input resides,

The TriggerN Subsystem consists of the following commands and queries:
¢ BWLimit, and
¢ PROBe.

Figure 23-1 is the syntax drawing of the TriggerN Subsystem.
Figure 23-1
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TriggerN Subsystem Syntax Diagram

23.2 HP 54710 and HP 54720
Programmer's Guide




TriggerN Commands
BWLimit

Command

Example

Query

Returned Format

Example

BWLimit
: TRIGgerN:BWLimit {({ON | 1} | (OFF | 0}}

This command controls an internal lowpass filter in the HP 54711A plug-in
and in TRIGger 1 of the HP 54722A plug-in. When ON, the bandwidth of the
specified trigger channel is limited to approximately 100 MHz.

The folowing example turns on the bandwidth limit filter for an HP 54711A
piug-in in slot 1:

10 OUTPUT 707;*:TRIGGER!:BWLIMIT ON*
20 ERD

s+ TRIGgerN:BWLimit?

The query returns the current setting for the specified trigger input.
[:TRIGgerN:BWLAmit}] {1j0)

The following example gets the setting of the bandwidth limit filter for an
HP B4711A plug-in in slot 1 and prints it on the controller screen:

10 ouTPUT 707;":TRIGGER]:BWLIMIT?*
20 EHNTER 707;Bwlimit

30 PRINT Bwlimit

40 BND
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TriggerN Commands
PROBe

Command

Query

. Returned Format

Example

PROBe

TRIGgerN:PROBe <attn_factor>, {DECibel | RATic)

This command sets the probe attenuation factors and units for the selected
external trigger.

The following exarmple sets the external trigger probe attenuation factor to
10:1 inslot 1:

10 oUTPUT 707;":TRIGGERI:PROBE 10,RATIO™
20 END

:TRIGgerN:PROBe?

The query returns the current probe attenuation factor and the currently
selected units for the external trigger.

[ tTRIGgerN:PROBe]<attn_factor>, {DECibel | RATio}

The following example gets the current attenuation factor for an external
trigger probe attached to the plug-in in slot 1, and prints the factor on the
controller screen:

10 DIM Pactor${ls)

20 OUTPUT 707;*:TRIGGER1:PROBE?*
30 ENTER 707;Factor$

40 PRIRT Factors$

50 END
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Waveform Commands

The WAVEFORM subsystem is used to transfer waveform data
between a controller and the oscilloscope. It contains commands to
set up the waveform transfer and to send or receive waveform records
to or from the instrument. The waveform record is contained in two
portions: the preamble and the waveform data. The preamble contains
the scaling and other values used to describe the data. The waveform
data contains the actual data in the waveform. The preamble and
waveform data must be read or sent with {wo separate commands:
WAVeform:PREamble and WAVeform:DATA.

The Waveform subsystem contains the following commands and
queries:

* BANDpass?, s XDISplay?,

¢ BYTeorder, ¢ XINCrement?,
¢ COMPlete?, ¢ XORigin?,

¢ COUNLt?, ¢ XRANge?,

* COUPling?, ¢ XREFerence?,
s DATA, ® XIINits?,

s FORMat, & YDISplay?,

® POINts?, ¢ YINcrement?,
* PREamble, ® YORigin?,

¢ SOURCce, * YRANge?,

¢ TYPE?, ¢ YREFerence?, and
s VIEW, ® YUNits?.

Figure 24-1 is the syntax diagram for the Waveform subsystem
commands.

24-2 HP 54710 and HP 54720
Programmer’s Reference




Waveform Commands

Data Acquisition

When the data is acquired using the Digitize command, the data is
placed in the channel or function buffer of the specified source, After
the Digitize command, the oscilloscope is stopped. If the oscilloscope
is restarted over HP-IB or the front panel, the data acquired with the
digitize command is overwritten.

The preamble, elements of the preamble, or waveform data can be
queried while the oscilloscope is running, but the data will reflect only
the current acquisition and subsequent queries will not reflect
consistent data. For example, if the oscilloscope is running and the X
origin is queried, then the data is queried in a separate HP-IB
command, it is likely that the first point in the data will have a
different time than that of the X origin. This is due to data
acquisitions that may have occurred between the queries. For this
reason, this mode of operation is not recommended. Instead, the
Digitize command should be used to stop the oscilloscope so that all
subsequent queries will be consistent.

The data in the channel, function, and memory buffers is non-volatile.
Therefore, if the oscilloscope power i8 cycled, the acquired data may
still be queried with the waveform query commands. However, it is
not recommended.

Function data is volatile and must be read following a Digitize
command or the data will be lost when the oscilloscope is turned off.

Waveform Data and Preamble

The waveform record is actually contained in two portions: the
waveform data and the preamble. The waveform data is the actual
data acquired for each point in the specified source. The preamble
contains the information for interpreting the waveform data, which
includes the number of points acquired, the format of the acquired
data, and the type of acquired data. The preamble also contains the X
and Y increments, origins, and references for the acquired data.

The values set in the preamble are determined when the DIGITIZE
command is executed or when the front-panel STORE key is pressed.
The preamble values are based on the settings of variables in the

HP 54710 and HP 54720 24-3
Programmer’s Reference




Waveform Commands

ACQUIRE subsystem, or they are based on the front-panel setup
when the STORE key is pressed.

Although preamble values can be changed with a controller, the way
the data is acquired cannot be changed. Changing the preamble
values cannot change the type of data that was actually acquired, the
number of points actually acquired, etc. Therefore, you must use
extreme caution when changing any waveform preamble values to
ensure the data is still useful. For example, setting points in the
preambile to a different value from the actual number of points in the
waveforrn resulis in inaccurate data.

The waveform data and preamble must be read or sent with two
separate commands: WAVeform:DATA and WAVeform:PREamble.

Data Acquisition Types

There are four types of data acquisition that can be selected with the
ACQUIRE:TYPE command: normal, raw, interpolate, and average.
Refer to the ACQUIRE:TYPE commands chapter for more information
on data acquisition.

Data Conversion

Data sent from the oscilloscope must be scaled for useful
interpretation. The values used to interpret the dataare the Xand Y
origins, the X and Y increments, and the Y and Y references. These
values can be read from the waveform preamble,

Converslon from Data Value to Units
Y-amwis Units = (data value — Yreference) X Yincrement + Yorigin
X-~axis Units = (data value — Xreference) X Xincrement + Xorigin

Data Format for HP-IB Transfer

There are four types of data formats that can be selected with the
‘WAVEform:FORMat command: ASCH, byte, word, and long. Refer to
the FORMat command for more information on data format.
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Figure 24-1
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Figure 24-1 (continued)
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Figure 24-1 (continued)
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block_data block data in IEEE 488.2 # format
preamble_dats rafer to the PREamble command.
channel_number an integer, 1 through 4.
function_rumber an integer 1 or 2.

wmemory_numbar  aninteger, | through 4.

Waveform Subsystem Syntax Diagram {continued}
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Waveform Commands
BANDpass?

Query

Returned Format

<lower_ cutoff>

<upper cutoff>

Example

BANDpass?

tWAVeform:BANDpass?

The WAVeform:BANDpass query returns an estimation of the maximum and
minimum bandwidth limits of the source signal. Bandwidth limits are
computed as a function of the coupling and filter mode selected. Cutoff
frequencies are derived from the acquisition path and software filtering.

[ :WAVeform:BANDpass J<lower cutoff>,<upper cutoff><NL>

mindimum frequency passed by the acquisition

maximum frequency passed by the acquisition

The following example places the estimated maximum and minimum
bandwidth limits of the source signal In the string variable “Bandpass$,” then
prints the contents of the variable to the controller’s screen.

10
20
30
40
50

DIM Bandpass$[50] ipimension variable
OUTPUT 707; " :WAVEFORM:BANDPASS?™

BERTER 707;Bandpass$

PRINT Bandpaes$

END
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Waveform Commands
BYYeorder

Command

Example

BYTeorder

:WAVeform:BYTeorder (MSBFiret | LSBFirst)

The WAVeform:BYTeorder command selects the order in which bytes are
transferred to and from the oscilloscope over the HP-IB for the WORD and
LONG formats. If MSBFirst is selected, the most significant byte is
transferred first. Otherwise, the least significant byte is transferred first. The
default is MSBFirst.

The following example sets up the oscilloscope to send the most significant
byte first during data transmission.

10 OQUTPUT 707;":WAVEFORMiBYTEORDER MSEFIRST®
20 END
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Query

Returned Format

Exampls

Waveform Commands
BYTeorder

tWAVeform:BYTeorder?

The WAVeform:BYTeorder query returns the current setting for the byte
erder.

{ sWAVeform:BYTeorder] {MSBFirst | LSBFirst}<NL>

The following example places the current setting for the byte order in the
string variable, Setting$, then prints the contents of the variable to the
controller's screen.

10 DIM Setting${10] iDimension variable

20 OQUTPUT 707;" :WAVEFORM:BYTEORDER?"

30 ENTER 707;Setting$

40 PRINT Setting$

S0 END

MSBFirst is for microprocessors, like Motorola, where the most significant

byte resides at the lower address. LSBFirstis for microprocessors, like Intel,
where the least significant byte resides at the lower address.
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Waveform Commands
COMPlete?

Query

Returned Format

<criteria>

Example

COMPlete?

i1WAVeform:COMPlete?

The WAVeform:COMPlete query returns the percent of time buckets that are
complete for the currently selected waveform.

For the NORMAL, RAW, and INTERPOLATE waveform types, the percent
complete is the percent of the number of time buckets that have data in
them compared to the record length.

For the AVERAGE waveform type, the percent complete is the percent of
the rumber of time buckets that have the number of specified hits compared
to the record length. The hits are specified by the WAVEFORM:COUNT
command.

For the VERSUS waveform type, the percent complete is the least complete
of the x-axis and y-axis waveforms.

[:WAVeform:COMPlete] <criteria><uL>

0 to 100 percent, rounded down to the closest integer.

The following example places the current completion criteria in the string
variable, Criteria$, then prints the contents of the variable to the controller's
screen.

10 DIM Criteria$[50] iDimension variable

20 OUTPUT 707; "~ :WAVEFORM:COMPLETE?"

30 ENTER 707;Criteria$

40 PRINT criteria$

50 END
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Waveform Commands
COUN??

Query

Heturned Format

<number>

Example

COUNt?

tWAVeform: COUNL?

The WAVeforrn:COUNt query returns the fewest number of hits in all of the
time buckets for the currently selected waveform. For the AVERAGE
waveform type, the count value is the fewest number of hits for all time
buckets. This value may be less than or equal to the value specified with the
ACQuire:COUNt command.

For the NORMAL, RAW, INTERPOLATE, and VERSUS waveform types, the
count value returned is one, unless the data contains holes. If the data
contains holes, zero is returned.

[:WAVeform:COUNt] <number><KNL>

An integer. Values range from 1 to 262144 for NORMal, RAW, or INTerpolate
types and from 1 to 32768 for VERSus type.

The following example places the current value in the count field in the
string variable, Count$, then prints the contents of the variable to the
controller's screen.

10 DIM Count${50] t{Dimension variable

20 OUTPUT 707; " :WAVEFORM:COUNT?*

30 ENTER 707;Count$

40 PRINT Count$

50 END
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Waveform Commands
COUPling?

Query

Returned Format

Example

See Also

COUPling?

:WAVeform:COUPling?

The WAVeform:COUPling query returns the input coupling of the currently
selected waveform.

[sWAVeform:CoOUPling)} {Ac | pc | DCFifty | LFReject}<NL>

The following example places the current input coupling of the selected
waveform in the string variable, Setting$, then prints the contents of the

variable.
10 DIM Setting$[50] {Dimension variable
20 OUTPUT 707; *:WAVEFCRM:COUPLING?™

30
40
50

ENTER 707;Setting$
PRINT Setting$
END

The CHANnel<number>:INPut command sets the coupling for a particular
channel.
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Waveform Commands
DATA

Command

<block_data>

Example

DATA

iWAVeform:DATA <block data>[,<block_data>]

The WAVeformuDATA command transfers waveform data to the oscilloscope
over HP-IB and stores the data in a previously specified waveform memory.
The waveform memory is specified with the WAVeform:SOURce command.
Only waveform memories may have waveform data sent to them. The format
of the data being sent must match the format previously specified by the
waveform preamble for the destination memory.

VERSus data is transferred as two arrays. The first array contains the data
on the x-axis and the second array contains the data on the y-axis. The two
arrays are transferred one at a time over HP-IB in a linear format. There are
7 data points sent in each array whete 7 is the number in the points portion
of the preamble,

Database data is transferred as a two-dimensional array of unsigned word
values from 0 to 63488, The two-dimensional array has dimensions of 256
rows by 451 columns and is row priority.

The full glevel range of the A/D converter will be returned with the data
query. The Y increment, Y origin, and Y reference values should be used to
convert the glevels to voliage values. The Y range and Y display values
should be used to plot the voltage values. All of these reference values are
available from the waveform preamble.

Binary block data in the # format.

The following example sends 1000 bytes of previously saved data to the
oscilloscope from the array, Set.

10 OUTPUT 707 USING “4,K*; 1WAVEFORM:DATA $#800001000"

20 OUTPUT 707 USING "W";Set({*)

30 END
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Quary

Returned Fermat

Example

Waveform Commands
DATA

#is an HP BASIC image specifier that suppresses the automatic output of the
EOL sequencas following the last output item.

Kis an HP BASIC image specifier that cutputs a number or string in standard
form with no leading or trauling blanks.

W is an HP BASIC imaga specifier that outputs 16-bit words with the most
significant byta first,

tWAVeform:DATA?

The WAVeform:DATA query outputs waveform data to the controller over
HP-IB that is stored in a waveform memory, function, or channel buffer
previously specified with the WAVeform:SOURce command. The data that is
returned is described by the waveform preambie.

[+WAVeform:DATA] <block data>[,<block data>]<NL>

The following example places the current waveform data from channel 1 of
the array Wdata in the word format.

10
20
30
40
50
60
70
80
90

OUTPUT 707;":SYSTEM:HEADER OFF" IResponse headers off
OUTPUT 707; ":WAVEFORM:SOURCE CHANNEL1 1Select source

QUTPUT 707; “:WAVEFORM:FORMA'T WORD® tselect

OUTPUT 707;":WAVEFORM:DATAZ"

ENTER 707 USING ~#,2A,6D";Beader$,Length

Length = Length/2 iLength in words
ALLOCATE INTEGER Wdata(l:Length)

ENTER 707 USING *§,W";Wdata(*)

ENTER 707 USING "~K,B";End$

100 END
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Waveform Commands
DATA

0
# is an HP BASIC image specifier that terminates the statement whan tha last
ENTER item is terminated. EQ) and line faed are the item terminators.

2Ais an HP BASIC image specifier that placas the next two characters
received in a string variable.

8D is an HP BASIC image specifier that places the next 8 charactersin a
numeric variable.

W is an HP BASIC image specifier that places the data in the array in word
format with the first byte enterad gs the most significant byte.

-K is an HP BASIC image specifier that places the block data in a string,
including carriage returns and line feeds until EOl is true or when the
dimensioned length of the string is reached.

B is an HP BASIC specifier that enters the next byte in a variable.

The format of the waveform data must match the format previously specified
by the WAVeform:FORMat, WAVeform:BYTeorder, and
WAVeform:PREamble commands.
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Waveform Commeands
FORMat

.' Command

ASCIT

BYTE

WORD

FORMat

tWAVeform:FORMat (ASCii | BYTE | LONG | WORD}

The WAVeform:FORMat command sets the data transmission mode for
waveform data output. This command controls how the data is formatted
when the data is sent from the oscilloscope and pertains to all waveforms.

ASCII formatted data consists of ASCII digits with each data value separated
by a comma. The data values can be converted to real values on the y-axis,
ie. volts, and transmitted in floating point engineering notation.

Int ASCII, the value “99.999E+36" represents a hole level] (a hole in the
acquisition data). The value “99.999E+33" represents a clipped-high level.
The value “99.998E+30" represents a clipped-low level,

BYTE formatted data is formatted as signed 8-bit integers. If you use BASIC,
you need to create a function to convert these signed bits to signed integers.
In the byte format, the value 125 represents a hole level (a hole in the
acquisition data). The value 127 represents a clipped-high level. The value
126 represents a clipped-low level. Data is rounded when converted from
larger to a smaller size. For waveform transfer into the instrument, the
maximum valid glevel is 124, The minimum valid glevel is — 128,

WORD formatted data is transferred as signed 18-bit integers in two bytes. If
WAVEFORM:BYTeorder is set to MSBFirst, then the most significant byte of
each word is sent first. If the BYTeorder is LSBFirst, then the least
significant byte of each word is sent first. In the word format, the value
31232 represents a hole level (2 hole in the data acquisition). The value
32256 represents a clipped-high level. The value 31744 represents a
clipped-low level. ¥For waveform transfer into the instrument, the maximum
valid glevel is 30720. The minimum qlevel is - 32736.

The word format is also used to transfer database data to and from the
instrument. Database data values will range from 0 through 63488 inan
unsigned format.
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LONG

Example

Query

Returned Format' -

Example

Waveform Commands
FCRMat

LONG formatted data is transferred as signed 32-bit integers in four bytes. If
WAVeform:BYTeorder is set to MSBFirst, then the most significant byte of
each long word is sent first. If the BYTeorder is LSBFirst, then the least
significant byte of each long word is sent first. In the long format, the value
2046820352 represents a hole level (a hole in the data acquisition}. The
value 2113929216 represents a clipped-high level. The value 2080374784
represents a clipped-low level. For waveform transfer into the instrument,
the maxiinum valid glevel is 2013266920. The minimum qlevel is 0. The long
format is used to transfer histogram data to and from the instument.

The default format is ASCH.

The following example selects the WORD format for waveform data
{ransmission.

10 OUTPUT 707;":1WAVEFORM:FORMAT WORD"
20 END

tWAVeform: FORMat?

The WAVeforrmn:FORMat query returns the current output format for
transferring waveform data.

{ sWAVeform:FORMat] {ASCii | BYTE | LONG | WORD}<NL>

The following example places the current output format for data
transmission in the string variable, Mode$, then prints the contents of the
variable to the controller’s screen.

10 DIM Mode$[50} iDimension variable

20 QUTPUT 707;" :WAVEFORM:FORMAT? "

30 ENTER 707;Mode$

40 PRINT Mode$

50 END
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Waveform Commands
POINts?

_ : Query

Returned Format

<points>

- Example

See Also

POINts?

tWAVeform:POINts?

The WAVeform:POINts query returns the points value in the current
waveform preamble. The points value is the number of time buckets
contained in the waveform selected with the WAVeform:SOURce command.

[:WAVeform:POINta} <points><NL>

An integer. Values range from 1 to 262144. The actual range depends on the
oscilloscope model and piug-in configuration because different plug-ins have
different maximum record lengths. See the ACQuire:POINts command for
more information.

The number of points for vertical histograms will not exceed 256. The
number of points for horizontal histograms will not exceed 451. The number
of points for database waveforms will always be 116,456.

The following example places the current acquisition length in the numeric
variable, Length, then prints the contents of the variable to the controller’s
screen.

10 OUTPUT 707;":SYSTEM:BEADER OFF* tResponsge headers off
20 OUTPUT 707;":WAVEFORM:POINTS?*

30 ENTER 707;Length

40 PRINT Length

50 END

When you are receiving numeric data into numeric variables, the headers

should be turned off. Otherwise, the headers may cause misinterpretation of
returned data.

The ACQuire:PCINts command in the Acquire Commands chapter.
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Waveform Commands
PREamble

Command

<preamble
block>

<date>

<time>

<frammodel >

<plug-in
model #>

<format>

PREamble

tWAVeform:PREamble <preamble block>

The WAVeform:PREamble cormmand sends a waveform preambie to the
previously selected waveform memory in the oscilloscope. The preamble
contains the scaling and other values used te describe the data. The
waveform memory is specified with the WAVeform:SOURce command. Only
waveform memories may have waveform data sent to them. Table 24-1 lists
the elements in the preamble.

The preamble can be used to translate raw data into time and voltage values.

<format NR1>, <type NR1>, <points NR1> ,<count NR1s ,
<X increment NR3> ,<X origin NR3>,< X reference NR1>,
<Y increment NR3>, <Y origin NR3> ,<Y reference NR1>,
<coupling NR1>,

<X display range NR3>, <X display origin NR3>,

<Y display range NR3>, <Y display origin NR3>,

<date, string>, <time, string>,

<frame modetl #, string>, <plug-in model #, string>,
<acquisition mode NR1>, <completion NR1>,

<X units NR1>, <Y units NR1>,

<max bandwidth limit NR3>, <min bandwidth limit NR3>

A string containing the data in the format DD MMM YYYY where DD is the
day, 1 to 31; MMM is the month; and YYYY is the year.

A string containing the time in the format HH:MM:SS8:TT where HH is the
hour, 0 to 23, MM is the minute, 0 to 59, SS is the second, 0 to 59, and TT is
the hundreds of seconds, 0 to 99.

A string containing the model number and serial number of the frame in the
format MODEL#:SERIAL#.

A string containing the model number and serial number of the plug-in in the
format MODEL#:SERIAL#. These values are zero if no plug-in is used.

0 for ASCII format.
1 for BYTE format.
2 for WORD format.
3 for LONG format.
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<type>

<acquisition
moda>

<coupling>

<X units>
<y units>

Waveform Commands
PREamble

1 for RAW type.

2 for AVERAGE type.

3 for VHISTOGRAM (vertical histogram) type.

4 for HHISTOGRAM (horizontal histogram) {ype.
5 for VERSUS type.

6 for INTERPOLATE type.

7 for NORMAL type.

8 for DATABASE type.

0 for REALTIME mode.
1 for EQUIVALENT TIME maode.

0 for AC coupling.

1 for DC coupling.

2 for DCFIFTY coupling.

3 for LFREJECT coupling.

0 for UNKNOWN units.
1 for VOLT units.

2 for SECOND units.

3 for CONSTANT units.
4 for AMP units.

5 for DECIBEL units.

6 for HITS unit.

See Table 24-1 for descriptions of all the waveform preamble elements.

#is an HP BASIC image specifier that suppresses the automatic output of the
EOL sequence following the last output item,

K is an HP BASIC image specifier that outputs a number or string in standard
form with no leading or trauling blanks.

inline 20 of the program example, a space is inserted between the word
“PREAMBLE" and the closed quotation mark, This space must be inside the
quotation mark because in this format {#,K), the data is packed together.
Failure to add the space produces a word that is not 8 proper command.
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Query

Returned Format

Example

- Table 24-1

Waveform Commands
PREamble

sWAVeform:PREamble?

The WAVeform:PREamble outputs & waveform preamble to the controller
from the waveform source, which can be a2 waveform memory or channel
buffer.

[ sWAVeform:PRamble] <preamble block><NL>

The following example outputs the current waveform preamble for the
selected source to the string variable, Preamble$.

10 DIM Preamble$[250] iDimenaion varisble
20 OQUTPUT 707;":SYSTEM:HRADER OFF* (Response headers off
30 OUTPUT 707;™:WAVEFORM:PREAMBLE?

40 ENTER 707 USING *-K*;Presmble$

50 END

-K is an HP BASIC imaga specifier that places the block data in a string,

including carriage returns and ling feads until EQ1 is true or when the
dimensioned length of the string is reached.

Waveform Preamble Elements

Element Description

Format The formatvakie describes the data transmission mode for waveform date
output This command controls how the data is formatted when itiz sentfrom
the oscilloscape. (See WAVeform:FORMat)

Type This value describes how the waveform was acquired. {See sliso:
WAVelorm:TYPE)
Points The number of data points or data pairs containad in the waveform data. {See

ACCQuire:POINtx.} The number of points for vertical histograms will nat
exceed 256. The number of points for horizontal histograms will not exceed
451. The number of points for database wavelorms will abways be 115,456,
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Element

Count

Xincrement

X Origin

X Roference

Y Increment

Y Crigin

Y Reference

Coupling

X Display Range

X Display Origin

Y Display Range

¥ Display Origin

Data

Tima

Waveform Commands
PREambie

Description

For the AVERAGE waveform type, the countvalue is the minimum count or
fewest number of hits for all time buckets. This value may be lexs than or
equal to the value requested with the ACQuire:COUNt command. For
NGRMAL RAW, INTERPOLATE, and VERSUS waveform types, this value is 0
or 1. The countvalue is ignorad when itis sent 1o the oscilioscope in the
preamble. (See WAVeform:TYPE end ACQuire:COUNY)

The X increment is the duration between data points on the X-axis. For time
domain signals, thig is the time between points. (See WAVeform:XINCrement)

The X origin is the xaxis valus of the first data pointin the data record. For
time domain gignals, itis the time of the first point This velue s treatad as a
doubia precision 64-bit floating point number. {Ses WAVeformXORigin}

The X referenca is the data point associated with the X origin. ltis atthis data
point that the X origin is defined. In this oscilloscope, the vaiue is always
zaro. {Ses WAVeformXREFerance)

The Y incrementis the duration between y-sxis levels. For voltage
waveforms, itis the vcltage corresponding to one level. {Sea
WAVaform:YINCrement}

Tha Y origin is the y-axis value atievel zero. For voltage signals, itis the
voltage atlevel zero. (See WAVeform:YORigin)

The Y reference is the lavel arsocisted with the Y origin. itis st this level that
the Y origin is defined. In this oscilloscope, this value is abways zero. {Sea
WAVeformYREFerance)

The input coupling of the waveform. The coupling value is ignored when sent
to the oscilloscope in the praamble. {See WAVeform:COUPling)

The X display range is the x-axis duration of the waveform thatis displayed.
For time domain signals, itis the duration of ime acroxs the display. {See
WAVelormXRANge)

Tha X display origin is the x-sxis value at the left adge of the display. For time
domain signals, itis the time at the start of the display. This vaiue is reated as
g double precision 84-bit ficating point number. (see WAVeformXDI5pley}

The Y display range is the y-axis duration of the waveform which is dispiayad.
Far voltage waveforms, itis the emount of voltage across the display. (See
WAVeformYRANgel

The y-display origin is the y-axis value atthe center of the display. For
voltage signals, itis the voltage at the center of the display. (See
WAVelorm:YDIS play)

The date that the waveform was scquired or created.

Tha time that the waveform was scquired or created.
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Waveform Commands

PREamble

Eiement Description

Frame Mods! # The mode! number of the frame that scquired or created this waveform. The
frame model numbar is ignorsd when itis sent to an oscilloscope in the
preamble.

Plug-in Model # the model number of the plug-in that acquired this waveform. If no plug-in
wes used, then the value in this field i zero. The plug-in model numberis
ignored when itis sent to the oscilloscope in the preamble.

Acquisition Mode The acquisition sampling mode of the waveform. {See ACQuire:MDDE)

Complets The complete value is the percent of ime bucksts that ars compiets. The
complete value is ignored when it is sent o the oscilloscope in the praamble.
{See WAVeform:COMPlote)

X Units The x-axis units of the waveform. (Sea WAVeformXUNits}

¥ Units The y-axis units of the waveform. {Sea WAVeform:YUNits)

Band Pass The band pass is two values that are an estimation of the maximum and
minimum bandwidth limits of the source signal. Bandwidth limits are
computed ax & function of the coupling and filtar mode selected. {See
WAVeform:BANDpass)
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Waveform Commands
S0URce

Command

<number>

Example

Guery

Returned Format

Example

SOURce

:WAVeform: SOURce {WMEMory<number> |
FUNCtion<number> | CHANnel<number> | DATAbase |
BISTogram | FFT}

The WAVeform:SOURce command selects & channel, function, waveform
memory, database, histogram, or FFT as the waveform source.

For channels: the number represents an integer, 1 through 4

For waveform memories: 1,2, 3, or4.
For functions: 1 or 2.

The following example selects channel 1 ag the waveform source.

10 outPuT 707;" :WAVEFORM:SQURCE CHANNEL1"
20 END

tWAVeform:SOURce?

The WAVeform:SOURce query returns the currently selected waveform
source.

[ :WAVeform:SOURce] {WMEMory<number> | FUNCtion<number> |
CHANnel<number> | DATAbase | HISTogram | FFT}<NL>

The following example places the current selection for the waveform source
in the string variable, Selection$, then prints the contents of the variable to
the controller’s screen.

10 DIM Selection$[50] ibimension variable

20 OQUTPUT 707;" :WAVEFORM:SOURCE?"

30 ENTER 707:;Selection$

40 PRINT Selection$

50 END
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Waveform Commands
TYPE?

Query

HORMAL

RAW

INTERPOLATE

AVERAGE

III DATABASE

HEISTOGRAM

VBISTOGRAM

VERSUS

Returned Format

TYPE?

:WAVeform: TYPE?

The WAVeform:TYPE query returns the current acquisition data type for the
currently selected source. The type returned describes how the waveform
was acquired. The waveform type may be NORMAL, RAW, INTERPOLATE,
AVERAGE, DATABASE, HHISTOGRAM, VHISTOGRAM, or VERSUS.

Normal data consists of the last daia point in each time bucket.

Raw data consists of one data point in each time bucket with no
interpolation.

In the interpolate acquisition type the last data point in each time bucket is
stored and additional data points are filled in between the acquired data
points by interpolation.

Average data consists of the average of the first = hits in a time bucket,
where n is the value in the count portion of the preamble. Time buckets that
have fewer than » hits return the average of the data they contain. If the
ACQuire:COMPlete parameter is set to 100%, then each time bucket must
contain the number of data hits specified with the ACQuire:COUNt
command.

The database is transferred using unsigned values in the word format. The
database is transferred as a block of data representing a two-dimensional
array of 256 rows by 451 columns. The database may be generated using the
DISPlay:CGRade cornmand.

The data is a horizontal histogram. Histograms are transferred using the
LONG format. They can be generated using the HISTogram subsystem
commands.

The data is a vertical histogram. Histograms are transferred using the LONG
format. They can be generated using the HISTogram subsystem commands.

VERSus data consists of two arrays of data: one containing the x axis
values, and the other containing the y axis values. Versus waveforms can be
generated using the FUNCTION subsystem commands.

[:WAVeform:TYPE] {NORMal | RAW | INTerpolate | AVERage |
DATAbase | HHIStogram | VHIStogram | VERSus}<HL>
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Example

Ses Also

Waveform Commands
TYPE?

The following example places the current acquisition data type in the string
variable, Type$, then prints the contents of the variable to the controller’s

screen.
10 DIM Type${50] iDimension variable
20 OUTPUT 707; " :WAVEFORM:TYPR?*

a0
40
50

ENTER 707;Type$
PRINT Type$
END

The acquisition data type is set with the ACQuire:TYPE command.
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Waveform Commands
VIiEW

Command

Channels

Memories

. Functions

Example

VIEW

itWAVeform:VIEW (ALL | MAIN | WINDow}

The WAVeform:VIEW command selects which view of the waveform is
selected for data and preamble queries. The command can be set to ALL,
MAIN, or WINDOW. The view has different meanings depending upon the
waveform source selected.

For channels, ALL, MAIN, or WINDOW views may be selected. If ALL is
specified, all of the data in the waveform record is referenced. If MAIN is
selected, only the data in the main time base range is referenced. The first
value corresponds to the first time bucket in the main time base range and
the last value corresponds to the last time bucket in the main time base
range. if WINDOW is selected, only the data in the window time base range
is referenced. The first value corrasponds to the first time bucket in the
window time base range and the last value corresponds to the last time
bucket in the window time base range.

For memories, if ALL is specified, all the data in the waveform record is
referenced. WINDOW and MAIN refer to the data contained in the memory
time base range for the particular memory. The first value corresponds to
the first time bucket in the memory time base range and the jast value
corresponds to the last time bucket in the memory time base range.

For functions, ALL, MAIN, and WINDOW refer to all of the data in the
waveform record.

The default setting for this command is ALL. Table 24-2 summarizes the
pararaeters for this command for each source.
The following example sets up the oscilioscope to view all of the data.

10 OUTPUT 707;*:WAVEFORM:VIEW ALL"
20 END
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Query

Returned Format

Example

Waveform Commands

VIEW
Waveform View Parameters
Source/Parameter ALl MAIN WINDOW
CHANNEL Ali data Main ime base Window time base
MEMORY All date Meamory time base Memory time base
FUNCTION All data All dats Al data
:WAVeform:VIEW?

The WAVeform:VIEW query returns the view of the data currently selected.
[sWAVeform:VIEW] {ALL | MAIN | WINDow}<NL>

The following example returns the current view setting to the string
variable, Setting$, then prints the contenis of the variable to the controller’s
screen.

io
20
30
40
50

DIM Setting$[50]

PRINT Setting$
END

iDimansion variable
OUTPUT 707;":WAVEFORM:VIEW?™
ENTER 707;Setting$
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Waveform Commands
XDISplay?

Query

Raturned Format

<value>

Example

XDISplay?

:WAVeform:XDISplay?

The WAVeform:XDISplay query returns the x-axis value at the left edge of
the display. For time domain signala, it is the time at the start of the display.
For VERSus type waveforms, it is the value at the center of the x-axis of the
display. This value is treated as a double precision 64-bit floating point
number.

[ :WAVeform:XDISplay)] <value><NL>

A real number representing the x-axis value at the left edge of the display.

The following example returns the x-axis value at the left edge of the display
to the numeric variable, Value, then prints the contents of the variable to the
controller’s screen.

10
20
ao
40
50

QUTPUT 707;%:SYSTEM:HEADER OFF" {Responge headers off
OUTPUT 707;":WAVEFORM:XDISPLAY?"

ENTER 707:Value

PRINT Value

END
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Waveform Commands
XINCrement?

: Query

Returned Format

<value>

Example

See Also

XINCrement?

tWAVeform: XINCrement?

The WAVeform:XINCrement query returns the duration between data points
on the x-axis. For time domain signals, this is the time difference between
consecutive data points for the currently specified waveform source. For
VERSus type waveforms, this is the duration between levels on the x-axis.
For voltage waveforms, this is the voltage corresponding to one level.

[ tWAVeform:XINCrement] <value><NL>

A real number representing the duration between data points on the x-axis.

The following example places the current Xincrerment value for the currently
specified source in the numeric variable, Value, then prints the contents of
the variable to the controller's screen.

10 OQUTPUT 707;":S5YSTEM:HEADER OFF" {Regponse headers off
20 OQUTPUT 707;" WAVEFORM:XINCREMENT?®

30 ENTER 707;vValue

40 PRINT value

50 END

The Xincrement value can also be obtained through the
WAVeform:PREamble query.
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Waveform Commands
X0Rigin?

Guery

Returned Fermat

<value>

Examgle

See Also

XORigin?

tWAVeform:XORigin?

The WAVeform:XORigin query returns the x-axis value of the first data point
in the data record. For time domain signals, It is the time of the first point.
For VERSus type waveformns, it is the x-axis value at level zero. For voltage
waveforms, it is the voltage at level zero. The value returned by this query is
treated as & double precision 64-bit ficating point number.

[WAVeform:XORigin] <value><NL>

A real number representing the x-axis value of the first data point in the data
record.

The following example places the current Xorigin value for the currently
specified source in the numeric variable, Value, then prints the contents of
the variable to the controller’s screen.

10
20
30
40
50

QUTPUT 707;*:5YSTEM:EEADER OFF*
OQUTPUT 707; " :WAVEFORM: XORIGINZ*
ENTER 707;Value

PRINT Value

END

iResponse headers off

The Xorigin value can also be obtained through the WAVeform:PREamble
query.
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Waveform Commands
XRANga?

Query

Returned Format

<value>

Example

XRANge?

tWAVeform: XRANge?

The WAVeform:XRANge query returns the x axis duration of the displayed
waveform. For time domain signals, it is the duration of the time across the
display. For VERSus type waveforms, it is the duration of the waveform that
is displayed on the x axis.

{:WaVeform:XRANge) <value><NL>

A real number representing the x axis duration of the displayed waveform.

The following example returns the x axis duration of the displayed waveform
to the numeric variable, Value, then prints the contents of the variable to the
controller’s screen.

10
20
36
40
50

QUTPUT T07;":SYSTEM:HEADER OFF*
OUTPUT 707; " :WAVEFORM: XRANGE 2"
ENTER 707;Value

PRINT Value

END

iResponse headers off
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Waveform Commands
XREFerence?

XREFerence?

Query tWAVeform: XREFerence?

The WAVeform:XREFerence query returns the data paint or level associated
with the Xorigin data value. It is at this data point or level that the X origin is
defined. In this oscilloscope, the value is always zero.

Returned Format [ :WwaVeform:XREFerence] O<NL>

Example The following example places the current X Reference value for the
currently specified source in the numeric variable, Value, then prints the
contents of the variable to the controller’s screen.
10 OUTPUT 707;":SYSTEM:HEADER OFF" iRegponge headers off
20 OUTPUT 707;":WAVEFORM:XREFERENCE?*
30 ENTER 707;Value
40 PRIHNT Value

S0 END
See Also The Xreference value can also be obtained through the
. WAVeform:PREamble query.
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Waveform Commands
XUNits?

Query

Returned Format

Example

XUNits?

:WAVeform: XUNits?

The WAVeform:XUNits query returns the x-axis units of the currently
selected waveform source. The currently selected source may be a channel,
function, database, histogram, or waveform memory.

[:WAVeform:XUNits] {(UNKNown | VOLT | SEcond | constant | amp |
DECibels | BITS)<NL>

The following example returns the x-axis units of the currently selected
waveform source to the string variable, Unit$, then prints the contents of the
variable to the controller’s screen.

10
20
30
40
50

DIX Unit$[{50] tDimension variable
OUTPUT 707; " :WAVEFORM:XUNITS?*

ENTER 707;Unit$

PRINT Onit$

END
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Waveform Commands
YDSplay?

Query

Returnad Format

<value>

Example

YDISplay?

:WAVeform:¥YDISplay?

The WAVeform:YDISplay query returns the y-axis value at the center of the
display. For voltage signals, it is the voltage at the center of the display.

[ :tWAVeform:YDisplay] <value><NL>

A real number representing the y-axis value at the center of the display.

The following example returns the current Y Display value to the numeric
variable, Value, then prints the contents of the variable to the controlier's
sSCreen.

10
20
3o
40
50

QUTPUT 707;":SYSTEM:EEADER OFF*" - tResponse headers off
OUTPUT 707; ™" :WAVEFORM:YDISPLAY?"

ENTER 707:Value

PRINT Value

END
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Waveform Commands
YilCrement?

" Query

Returned Format

<real value>

Example

See Also

YINCrement?

sWAVeform:YINCrement?

The WAVeform:YINCrement query returns the duration between the
y-axis levels.

For BYTE and WORD data, and for voltage waveforms, it is the voltage
corresponding to one level.

For ASCI data format the YINCrement is the full voltage range covered by
the A/D converter.

[:WAVeform:YINCrement] <real value><NL>

A real number in exponemié.l {NR3) formal.

The following example places the current Yincrement value for the currently
specified source in the numeric variable, Value, then prints the contents of
the variable to the controller’s screen.

10 oUTPUT 707;":SYSTEM:HEADER OFF" {Response headers off

20 OUTPUT 707;":WAVEFORM:YINCREMENT?*
30 ENTER 707;value

40 PRINT Value

50 END

The Yincrement value can also be obtained through the
WAVeforrm:PREamble query.
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Waveform Commands
YORigin?

Query

Returned Format

<real value>

Example

. See Also

YORigin?

sWAVeform:YORigin?

The WAVeform: YORIgin query returns the y-axis value at level zero.
For BYTE and WORD data and voltage signals, it is the voltage at level zero.

For ASCII data format, the YORigin is the y-axis value at the center of the
data range. Data range is returned In the Y increment.

[:WAVeform:YORigin] <real value><HL>
A real number in exponential (NR3) format.

The following example places the current Y origin value in the numeric
variable, Center, then prints the contents of the variable to the controller's
screen.

10 OUTPUT 707;":SYSTEM:HEADER OFF*" {Response headers off
20 OUTPUT 707;" :WAVEFORM:YORIGIN?®

30 ENTER 707;Center

40 PRINKT Center

50 END

The YORIGIN value can also be obtalned through the WAVeform:PREambie
query.

24-38 HP 54710 and HP 54720
Programmer’s Reference




Waveform Commands
YRANge?

Query

Returned Format

<value>

Exampfe

YRANge?

:WAVeform:YRANge?

The WAVeform:YRANge query returns the y-axis duration of the displayed
waveform. For voltage signals, it is the amount of voltage across the display.

[ 1WAVeform:YRANge] <value><NL>

A real number representing the y-axis duration of the displayed waveform.

The following example returns the current Y Range value to the numeric
variable, Value, then prints the contents of the variable to the controller's
screen,

10
20
30
40
50

OUTPUT 707;*:SYSTEM:HEADER OFF" tResponse headers off
OQUTPUT 707; " ¢:WAVEFORM: YRANGE?"

ENTER 707;Value

PRINT Value

END
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Waveform Commands
YREFerence?

Query

Returned Format

<integer_ value>

Example

. See Also

YREFerence?

sWAVeform: YREFerence?

The WAVeform:YREFerence query retums the level associated withthe Y
origin. It is at this level that the ¥ origin is defined. In this oscilloscope, the
value is always zero.

{ :WAVeform:YREFerence j<integer value><KL>

Always 0.

The following example places the current Y Reference value for the
currently specified source in the numeric variable, Value, then prints the

contents of the variable to the controller's screen.

10
20
30
40
50

OUTPUT 7G7;*":8YSTEM: HEADER OFP*
QUTPUT 707;":WAVEFORM: YREFERENRCE?"
ENTER 707;Value

PRINT Value

END

tResponse headers off

The Yreference value can also be obtained through the
WAVeform:PREamble query.
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Waveform Commands
YUNits?

Cuery

Raturned Format

Example

YUNits?

tWAVeform: XUNits?

The WAVeform:YUNits query retums the y-axis units of the currently
selected waveform source. The currently selected source may be a channel,
function, database, histogram, or waveform memory.

{ :WAVeform:YUNits] {UNKNown | voL? | SECond | CONStant | AMp |
DECibels | HITS)<NL>

The following example returns the y-axis units of the currently selected
waveform source to the string variable, Unit$, then prints the contents of the
variable {o the controller's screen.

10
20
30
40
50

DIM Unit$[50] !Dimension variable
OQUTPUT 707;":WAVEFORM:YUNITS?"

ENTER 707;Unit$

PRINT Unit$

END
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Waveform Commands
YUNits?
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Waveform Memory Commands

The Waveform Memory (:WMEMoryN) Subsystem commands control the
waveform save functions. They allow saving and displaying of waveforms,
memories, and functions.

The Waveform Memory Subsystem consists of the following commands and
queries:

& DISPlay,

& SAVe,

XOFFset,

XRANge,

YOFFset, and

s YRANge.

Figure 25-1 is the syntax diagram of the Waveform Memory Subsystem.
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Waveform Memory Commands

Figure 25-1
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Waveform Memory Commands
BiSPlay

Command

Query

Raturned Format

DISPlay

:WMEMoryN:DISPlay {{ON | 1} | {OFF | 0 }}

This command enables or disables the viewing of the selected memory.
$tWMEMoryHN:DISPlay?

The query returns the state of the selected memory.
[ :WMEMOryN:DISPlay] {1 | 0} <NL>

Command

SAVE

:WMEMoryN: SAVE {CHANnelN | WMEMoryN | FUNCtionN
HISTogram | FFT}

The WMEMoryN:SAVE command stores the specified channel, waveform
memory, function, histogram, or FFT waveform to the waveform memory.

See the User's Guide for informatlon on how waveform memories are
allocated for record lengths exceeding 64X points.
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Waveform Memory Commands
XOFFset

Command

<offset>

Quary

Returned Format

XOFFset

tWMEMoryN:XOFFset <offset>

The :WMEMoryN:XOFTF'set command sets the x-axis (horizontal) offset for
the selected waveform memory’s display scale. Offset is referenced to center
screen,

Number that sets the offset value.

tWMEMoryN: XOFFset?

The query returns the current x-axis (horizontal) offset for the selected
waveform memory.

[ tWMBEMOryN:XOFFset] <offget><NL>

Command

<range>

Guery

Returned Format

XRANge

sWMEMoryN:XRANge <range>

The :WMEMoryN:XRANge cormmand sets the x-axis Chorizontal) range
{scale) for the selected waveform memory's display scale.

Value that sets the range.

tWMEMoryN:XRANge?

The query returns the current x-axis (horizontal) range (scale) for the
selected waveform memory.

[ tWMEMOryN:XRANge] <range><NL>
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Wavaform Memory Commands
YOFFset

Command

<opffsat>

Query

Returned Format

YOFFset

1WMEMoryN: YOFFset< offset>
The :WMEMoryN:YOFFset command sets the vertical axis offset for the

selected waveform memory,
Number that sets the offset value.

tWMEMOXryN: YOFFset?

The query returns the current offset for the selected waveform memory.
[ tWMEMOryN:YOFFset J<offeet><NL>

Command

<range>

' Query

Returned Format

YRANge
tWMEMoryN:YRANge <range>
The :WMEMoryN:YRANge command sets the vertical scaling for the selected

mermory.
Number that sets the range value.

sWMEMoryN: YRANge?

The query returns the Yaxis range for the selected memory.
{ tWMEMoryN:YRANge J<range><NL>
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FFT Commands

The commands in this chapter turn on, scale, and set the FFT (fast
Fourier transform) to particular windows. Other FFT commands are
located in the FUNCtion and MEASure subsystems.

¢ DISPlay,

* FREQuency,

¢ MAGNIify,

® MSPan,

¢ OFFSet,

¢ RANGe,

RESolution,

* SOURce,

¢ SPAN, and

s WINDow.

Figure 26-1 is the FFT subsystem syntax diagram.
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Figure 26-1
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FFT Commands
DiSplay

DISplay

Command FFT:DISPlay {{ON | 1} | (OFF | 0}}

The FFT:DISPlay command turns the FFT function on and off.

Exampla' The following example turns on the FFT display:
10 OUTPUT 707;":FFT:DISPLAY ON"
20 END

Query - FFT:DISPlay?

The query returns the current setting of the FFT display.
Returned Format [FFT:DISPlay] {i | 0)<NL>
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FFT Commands
FREquency

Command

<frequency
_value>

Example

Query

Returned Format

Example

FREquency

FFT:FREQuency <frequency value>

This command sets the center frequency value of the FFT display when
MAGNify is on. Magnify is turned on and off with the FFT:MAGNify
command.

A frequency from 0 Hz to 1.0 times the unmagnified span.

The following example sets the FFT center frequency value at 25 MHz.

10 QUTPUT 707; "FET:FREQUENCY 25E6"
20 END

FFT:FREQuency?

The query returns the current center frequency value of the FFT set with
the command.

[FFT:FREQuency] <frequency value><NL>

The following example places the current setting of the center frequency
value of the FFT in the string variable, Sctting$, then prints the contents of
the variable to the controller's screen.

10 DIM Setting$[50]

20 OUTPUT 707;":FET:FREQUENCY?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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FFT Commands
MAGNify

Command

Example

Query

Returned Format

Example

MAGNify

FFT:MAGNify {({ON | 1 } | {OFF | 0}}

This command turns the magnification mode of the FFT on and off. When
magnify is on, changing MSPAN and FREQuency results in software
magnification of the display. The hardware setup is not changed.

10 OUTPUT T07;"FPT:MAGNIFY ON™
20 ERD

FFT:MAGNify?

The query returns the current setting of the magnification mode,
[FFT:MAGNify] { 1 | O)<NL>

The following example places the current setting of the magnify mode in the
string variable, Setting$, then prints the contents of the variable to the
controller’s screen.

10 DIM Setting${50]

20. OUTPUT 707;":FFT:MAGNIFY?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 END
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FFT Commands
MSPan

Command

<magnify span
_value>

Example

Query

Returned Format

Example

MSPan

FFT:MSPan <magnify_ span_value>

This cornmand sets the span when magnify is on. Magnify is controlled with
the FFT:MAGNIify command. MSPAN causes software magnification of the
FFT display. The hardware setup is not affected.

Span frequency in Hertz, Aliowable values range from 1 to 1/200 Hz plus the
value of (unimagnified) SPAN.

The following example sets the FFT magnify span value to 25 MHz.

10 OUTPUT 707;":.FFT:MSPAN 25E6*
20 END

FFT:ME8Pan?

The query returns the current setting of the magnify span value.
[FFT:MSPan] <magnify span value> <NL>

The following example places the current setting of the magnify span value
in the string variable, Setting$, then prints the contents of the variable to the
controller’s screen.

10 DIM Setting$[50]

20 OUTPUT 707;":FFT:MSPAN?"

30 ENTER 707;Setting$

40 PRINT Setting$

50 RND
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FFT Commands
OFFSet

OFFSet

Command FFT:0FFSet <offset_value>

This corumand sets the dBm offset value represented at the center of the
screen for the FFT display. This command controls software magnification of
the FFT display. It does not affect the hardware settings.

<offset value> Offset value in dBm.

Query FFT:0FFSet?

: The query returns the current FFT offsel value.
Returned Format {FFT:0FFSet] <offset_value><NL>
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FFT Commands
RANGe

Command

<range value>

Quary

Returnad Format

Example

RANGe

FFT:RANGe <range value>

This command sets the vertical range value for the FFT. This command
controls software scaling of the FFT display . The hardware settings are not
affected.

Fuil-scale vertical range in dB.
FFT:RANGe?

The query returns the current vertical range setting for the FFT.
[FFT:RANGe] <range value><NL>

The following example places the current setting of the range value in the
string variable, Setting$, then prints the contents of the variable to the
controller's screen.

10 DIM Setting$[50}

20 QUTPUT 707;"sFFT:RANGE?"

30 ENTER 707;setting$

40 PRINT Setting$§

50 END
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FFT Commands
RESciution

Command

<resolution
_value>

Query

Returned Format

Example

RESolution

FFT:RESolution <resolution_value]

This command sets the frequency resolution for the FFT. This command
changes the waveform record length that is normally set in the acquisition
menu or by the ACQuire:POINts command. The record length is set
according to the equation

record length = sample rale

resolution.
Spectral resolution in Hertz.

FFT:RESolution?

The query returns the current resolution setting of the FFT.
[FFT:RESolution]} <resolution value><NL>

The following example places the current setting of the resolution value in
the string variable, Setting$, then prints the contents of the variable to the
controller's screen.

10 DIM Setting$[50)

20 OUTPUT 707;":FFT:RESOLUTION?"

30 ENTER 707;Setting$

40 PRINT setting$

50 END
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FFT Commands
SCURce

- Command

<number>

Example

Query

Returned Format

SOURce

FFT:SOURce {CHANnel<number> | FUNCtion<number> |
WMEMory<number> | <float value>}

This command selects the source for the FFT.
For channels: 1, 2, 3, or 4.

For functions: 1 or 2.
For waveform memories: 1, 2, 3, or 4.

The following program sets the FFT source to channel 1.

10 OUTPUT 707;*:1FFI:SOURCE CHANNEL1”"
20 ERD

FFT:SOURce?

The query returns the current source setting for the FFT.

FFT:SO0URce (CHANnel<number> | FUNCtion<number | WMEMory<number
| <float_value>}<NL>
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FFT Commands
SPAN

Command

<frequency_
span value>

Query

Returned Format.

Example

SPAN

FFT:SPAN <frequency_span_value>

This command sets the frequency span when the FFT is not in the magnify
mode. This command will change the acquisition sample rate when in real
time sampling mode. Sample rate is changed to be two times the frequency
span value.

The magnify mode is controlled with the FFT:MAGNify command.
Span number in Hertz.

FFT:SPAN?

The query returns the current frequency span value for the FFT when not in
magnify mode.

[FFT:SPAN] <frequency_span_value><NL>

The following example places the current setting of the frequency span
value in the string variable, Setting$, then prints the contents of the variable
to the controller's screen.

10 DIM Setting$[50]

20 QUTPUT 707;":FPT:SPAN?"™

30 ENTER 707;Setting$

40 PRINT Setting$

50 ENWD
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FFY Commands
WINDow

Command

Query

Returned Format

Example

WINDow

FFT:WINDow {RECTangular | HANNing | FLATtop)

This command sets the window type for the FFT. The FFT function assumes
that the tirae record repeats. Unless there Is an integral number of cycles in
the sampled waveform in the record, a discontinuity is created at the end of
the record. This introduces additional frequency components about the
actual peaks. This is referred to as spectral leakage. In order to minimize
spectral leakage, windows that approach zero smoothly at the beginning and
end of the record are employed as filters to the FFTs.

Each window is useful for certain classes of input signals.

The RECTangular window is essentially no window, all points are multiplied
by 1. The RECTangular window is useful for transient signals and signals
where there are in integral number number of cycles in the time record. The
HANNing window is useful for frequency resolution and general purpose use.
It is good for resolving two frequencies that are close together or for making
frequency measurements. The FLATtop window is best for making accurate
amplitude measurements of frequency peaks.

FFT:WINDow?

The query returns the current window for the FFT.
[FFT:WINDow) {RECTangular | HANNing | FLATtop}

The following exampie places the current setting of the window in the string
variable, Wind$, then prints the contents of the variable to the controller’s
screen.

10 DIM Wind$[50]

20 OUTPUT 707;":FPT:WINDOWZ*®

30 ENTER 707;Wind$

40 PRINT Wind$

50 END
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FFT Commands
WINDow
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Limit Test Commands

The Limit Test commands and queries control the limit test features
of the HP 54720 oscilloscope. Limit testing automatically compares
measurement results with pass or fail limits. The limit test tracks up
to four measurements. The action taken when the test fails is also
controlled with commands in this subsystem.

The Limit Test subsystem contains the following cornmands:
s FAIL,

» LLIMit (Lower Limit},

¢ MNFound (Measurement Not Found),
* RUN,

¢ SOURce,

¢ SSCReen (Store Screen),

¢ SSUMmary (Store Summary),

e SWAVeform (Store Waveform),

e TEST, and

e ULIMit (Upper Limit).

Figure 27-1 is a functional view of the limit test.
Figure 27-2 is the syntax diagram for the Limit Test subsystem

. commands.
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Figure 27-1
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Limit Test Commands

Figure 27-2
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Figure 27-2 {continued)

|

- SSCReen

spoce

(@t ~(D-

Limit Test Commands

{, F-o filenome

FaR
=

L—Q_:'FOR!M1.)-~D'| space }—

—o{ THINK jet }

i

(G ioD)

w{ TIFF

-

Dasae

fitt

sl BVPGInt ot )

PFORmat?

BWlank jet

—b(MEG i QH space

PAPear

bl MED i 0?

TRANsparency

»@ACKgrnun;D—D{ space
(torwa )

“ae{ BACKGT OUNG? }

vy

S47 10088

Limit Test Subsystem Syntax Diagram (continued}

L

HP 54710 and HP 54720
Programmer’s Reference

276




Limit Test Commands

Figure 27-2 (continued)
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Limit Test Commands

Figure 27-2 (continued)
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Limit Test Commands

Figure 27-2 (continued)
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Limit Test Commands
FAlL

Command
INSide
cuUTside
AlWays
NEVer
Example

FAIL

sLTESt:FAIL {INSide | OUTSide | AlWays | NEVer}

The :LTESt:FAIL command sets the fail condition for an individual
measurement. The conditions for a test fallure are set on the source selected
with the last LTESt:SOURce command.

When a measurement failure is detected by the limit test, the fail action
conditions are executed, and there is the potential to generate an SRQ.

FAIL:INside causes the oscilloscope to fail a test when the measurement
results are within the parameters set by the LLTESt:LIMit and LTESt:ULIMit
commands.

FAIL:OUTside causes the oscilloscope to fail a test when the measurement
results exceed the parameters set by LTESt:LLIMit and LTESt:ULIMit
commands.

FAIL:ALWays causes the oscilloscope to fail a test every time the
measurement is executed, and the paramelers set by the LTESt:LLIMit and
LTESt:uLIMit commands are ignored. The FAIL:ALWays mode logs the
action each time the measurement is executed.

FAIL:ALWays can monitor trends in measurements. For example, tracking a
measurement during an environmental test while the oscilloscope is running
a measurement for a long time as the temperature or humidity is changed.
Each time the measurement is executed, the results are logged as
determined by the fail action set with the LTESt:S8Creen,
LTESt:SSUMmary, or LTESt:SWAVeform commands.

FAIL:NEVer sets the oscilloscope 50 a measurement never fails a test. Use
the FAIL:NEVer mode to observe one measurement but determine a failure
from a different measurement.

The FAIL:NEVer mode monitors a measurement without any fail criteria.

The following example causes the oscilloscope to fail a test when the
measurements are outside the lower and upper limits.

10 ouTpyuT 707;":LTEST:FAIL QUTSIDE*
20 END
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Query

Returned Format

Example

Limit Test Commands

FAIL

:LTESt :FAIL?

The query returns the current set fall condition.
[:LTESt:FAIL] (INSide | OUTSide | ALWays | NEVer}<NL>

The following example retumms the current fail condition and prints the
result to the controller’s screen.

10
20
a0
40
50

DIM FAILS[50]

OUTPUT 707;*:LTBST:FAIL?"
ENTER 707;FAIL$

PRINT FAIL$

END
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Limit Test Commands
LLIMit

Command

<lower_ value>

Example

Query

Returned Format

Example

LLIMit
tLTESt:LLIMit <lower_ value>

The :LTESt:LLIMit (Lower LIMit) command sets the lower test limit for the
active measurement currently selected by the :LTESt:30URce command.

A real number.

The following example sets the lower test limit to 1.

10 OUTPUT 707;":LTEST:LLIMIT 1*
20 END

If, for example, you chose {0 measure volts peak-peak and want the smallest
acceptable signal swing io be one volt, you could use the above command,
then set the limit test to fail when the signal is outside the specified limit.

:LTESt:LLIMit?

The query returns the current value set by the command.
[:LTESt:LLIMit }]<lower value><NL>

The following example returns the current lower test limit and prints the
result to the controller’s screen.

10 DIM LLIMS[50]

20 OUTPUT 707;*:LTEST:LLIMIT?*

30 ENTER 707;LLIMS

40 PRINT LLIM$

50 END
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Limit Test Commands
MNFound

Command

FAIL

PaSS

IGNore

' Example

MNFound

iLTESt:MNFound {FAIL | PASS | IGNore}

The :LTESt:MNFound (Measurement Not Found) command sets the action
to take when the measurement cannot be made. This command affects the
active measurement currently selected by the last LTESt:SOURce command.

This command tells the instrument how to treat a measurement that cannot
be made. For example, if a risetime between 1 to 5 volts is requested and the
captured signal is between 2 to 3 volts, this control comes into play. Another
use for this command is when trying to measure the frequency of a baseline
waveform.

FAIL is used when the instrument cannot make a measurement. For
example, when an edge is expected to be present and is not found. This is
the mode to use for most applications.

The total number of waveforms is Incremented, and the total number of
failures is incremented.

PASS might be used when triggering on one event and measuring another
event which may not occur for every trigger. For example, in a
communications test system, you might want to trigger on the clock and test
the risetime of edges in the data stream. However, there may be no way to
guarantee that a rising edge will be present to measure in the data stream at
every clock edge. By using the PASS parameter, the limit test will not loga
failure if there is no edge found in the data stream.

If the measurement cannot be made, the total number of waveforms
measured is incremented, but the total number of failures is not.

IGNore is similar to PASS, except the totals for the number of waveforms
and failures are not incremented. Therefore, the total indicates the number
of tests when the measurement was made.

The following example causes the oscilloscope to pass the test whena
measurement cannot be made.

16 OUTPUT 707;*:LTEST:MNFOUND PASS"
20 END
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Query

Returned Format

Example

Limit Test Commands
MHNFound

tLTESt : MNFound?

The query returns the current action set by the command.
[ :LTESt:MNFound] {FAIL | PASS | IGNore}<NL>

The following example gets the current setting of the measurement not
found action and prints the result to the controller's screen.

10
20
30
40
50

DIM MNF$[50]

OUTPUT 707; " :LTEST:MNFOUND?®
ERTER 707;MNF$

PRINT MNF$

ERD
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Limit Test Commands
RUN (RUMode)

Command

FORaver

FAllures

<totalm
failures>

wWAvVeforms

RUN (RUMode)

:LTESt:RUN {FORever | FAILures, <total failures> |
WAVeforms, <maximum waveforms>}

The :LTESt:RUN command determines the termination conditions for the
test. The choices are FORever, FAlLures, or WAVeforms.

If FAILures or WAVeforms are selected a second parameter is required
indicating the number of failures that ean oceur or the number of waveforms
that are to be acquired.

The keyword RUMode (Run Until Mode) may be used instead of RUN.

FORever runs the limit test until the test is turned off. This mode is used
when you want a measurement to run continually and not to stop after a
fixed number of failures. For example, you may want the limit test to run
overnight and not be limited by a number of failures.

FAlLures runs the limit test until a set number of failures occurs. When
FAlLures is sent, the test executes until the selected total failures are
obtained. The number of failures are compared against this number to test
for termination.

Use the FAILures mode when you want the limit test to reach completion
after a set number of failures. The total number of failures is additive for all
of the measurements. For example, If you select 10 failures, the total of 10
failures can come from several measurements. The 10 failures can be the
stm of four rise time failures, four 4+ width fallures, and two Overshoot
failures.

Aninteger: 1 to 1,000,000,000.

WAVeforms sets the maximum waveforms that are required. When any
measurement reaches this number of waveforms the test terminates.
WAVeforms runs the limit test until a set number of waveforms are acquired.
In the real-time acquisition mode, & waveform is acquired with each trigger
event. That is because in the real-time acquisition mode, all the data points
that make up a waveforrn are acquired from a single trigger event. If you
select 10 waveforms, that is the same as 10 trigger events.

In the equivalent-time sampling mode, a waveform is reconstructed from
several trigger events. The limit test operates in confunction with the
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<maximum
waveformas>

Example

Limit Test Commands
RUN {RUMode)

ACQuire:COMPlete cornmand. If the ACQuire:COMPlete is set to OFF,
measurements and lirit test consider each trigger event as a waveform.

Data from previous triggers is stil retainod In memory and the latest trigger
may or may not add additional data points to the waveform.

When ACQuire:COMPlete is ON, the command acts like a holdoff control
because the measurement is held off untl after the completion criteria is
met. If limit test is on, it also waits for a measurement before testing the
measurement resulis. For example, if completion is set to 96%, then
measurements are performed on the data after 95% of the waveform record
is filled with data. Depending on the setup of the oscilloscope, it can take
several triggers before the completion critoria is met. After the completion
criteria is met, measurements are performed and limit test checks the
measurement results. The data is then cleared from memory, and the
oscilloscope starts acquiring new data.

‘ Complate percentage is set with the ACQuire:COMPleta command. '

Use the waveforms mode when you want the limit test to reach completion
after a set number of waveforms are acquired. The test terminates with the
measurement that first reaches the specified number of waveforms.

Aninteger: 1 to 1,000,000,000.

The following example causes limit test to run untll 25 waveforms are
acquired.

10 OQUTPUT 707;":LTEST:RUN WAVEFORMS,25"

20 EBND
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Query

Returned Format

Example

Limit Test Commands
RUN {RUMode)

tLTESt : RUN?

The query returns the currently selected termination condition and value.

[sLTESt:RUN] {FORever | FAILures, <total falluree> |
WaVeforms, <maximum waveforms>}<NL>

The following example returns the current condition under which the limit
test terminates and prints the resuit to the controller's screen.

10
20
30
40
50

DIM RUNS[50}
OUTPUT 707;*:LTEST:RUN?"
ENTER 707;:RUNS

PRINT RUN$

END
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Limit Test Commands
SO0URce

Command

Example

Query

Returned Format

Example

See Also

SOURce

:LTESt:SOURce {1 | 2 | 3 | 4}

The :LTESt:S0URce command selects the current source for the ULIMit,
LLIMit, MNFound, and FAIL commands. It seleets one of the active
measurements as referred to by their positicn in the measurement window
on the bottom of the screen. Source 1 is the measurement on the top line, 2
is on the second line, and so on.

The following example selects the first measurement as the source for the
limit testing commands.

10 ouTPUT 707;":LTEST:SOURCE 1*
20 END

tLTESt:SOURce?

The query returns the currently selected measurement source.
[:LTESt:SOURce} (1 | 2 | 3 | 4) <nt>

The following example returns the currently selected measurement source
for the mit testing commands.

10 DIM SOURCERS$[50}

20 OUTPUT 707;":LTEST:SOURCE?*

30 ENTER 707:SOURCES

40 PRINT SOURCES$

50 END

Measurements are started in the Measurement Subsystem.
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Limit Test Commands
SSCReen

Command

<filename>

Example

SSCReen

:LTESt:SSCReen {OFF | PMEMory1 | PRINter | DISK [,<filename>]}

The :LTESt:SSCReen (Store SCReen) command saves a copy of the screen
in the event of a failure.

A destination of OF¥F turns off the save action.

A destination of PMEMory! adds the screen to the pixel memory.

When the destination is PRINter, a variety of printer-related controls are
used to specify the printer. When the destination is DISK, a different set of
commands is provided to controcl the print to disk. The two printer
specifications are set through the DPRinter (Destination Printer) and the
DDISk (Destination Disk) commands.

A file prefix of four characters. If no prefix is specified, the default prefix is
SCREN.

The LTESt:5SCReen contains the following coramand sub-subsystems when
either PRINter or DISK is specified:

¢ DDISk (Display Disk), and

¢ DPRinter (Display Printer).

The following example saves a copy of the screen to the printer in the event
of a failure. Additional printer-related controls are set using the
SSCReen:DPRinter command set.

10 OUTPUT 707;":LTEST:SSCREEN PRINTER"

20 END
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Query

Returned Format

Example

Limit Test Commands
SSCReen

:LTESt:SSCReen?

The query returns the current state of the 8SCreen cormmand.

[:LTESt:SSCReen] {OFF | PMEMoryl | PRINter | DISK
[,<filename>]} <NL>

The following example returns the destination of the save screen when a
failure occurs and prints the result to the controller’s screen.

io
20
30
40
50

DIM SSCR$({50]
OUTPUT 707;*:LTEST:SSCREEN?*
ENTER 707;SSCRS

PRINT SSCR$

END
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Limit Test Commands
$SCReen:DDISk

SSCReen:DDISk

The LTESt:SSCReen:DDISk sub-subsystem commands are used to set up the
disk drive when storing the limit test display screen to a disk. Use DDISk to
store limit test display screens to a [ile in printer format for later printing.
The disk drive setup consists of the following commands:

® BACKground,
* MEDia, and
¢ PFORmat (printer format).
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Limit Test Commands
S$SCReen:DDISk:BACKground

Command

Example

Query

Returned Format

Example

SSCReen:DDISk:BACKground

s LTESt: SSCReen:DDISk:BACKground {WHITe | NORMal}

This command controls the background color of the graticule area of an HP
PaintJet print. It is only valid when the print format is an HP PaintJet. In
NORMal, the selected screen color is used for that area, In WHITe, the
background area is forced to white (the color of the printer paper). This
control is used when the store screen is directed to the disk.

The following example sets the background color of the HP PaintJet print to
white.

10 OUTPUT 707;*:LTEST:SSCREEN:DDISK :BACKGROURD WHITE"
20 END

sLTESt:SSCReen:DDISk:BACKground?

The query returns the current background for the disk store.
[ :LTESt :SSCReen:DDISk:BACKground] {WHITe | NORMal}<NL>

The following example returns the current background color of the HP
PaintJet print and prints the result to the controller’s screen,

10 DIM DDBCKS${50]

20 OUTPUT 707;":LTEST:SSCREEN:DDISK:;BACKGROUND2Z"

30 ENTER 707;DDBCKS

40 PRINT DDBCKS$

50 END
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Limit Test Commands
SSCReen:DDISk:MEDia

Command

Example

Query

Returned Format

Example

SSCReen:DDISk:MEDia

tLTESt:SSCReen:DDISk:MEDia (PAPer | TRANsparency }

The MEDia command specifies elther paper or transparency to be used in
the printer. When TRANsparency is selected, the printer prints the data
twice, which makes the contents of the media lock darker and slows down
the printing process. This contro] I8 used when the store screen is directed
to the disk, and is valid only when printing to the HP PaintJet and Color
DeskJet printers.

The following example specifies that paper will be used in the printer when a
file saved to disk is later printed.

10 OUTPUT 707;":LTEST:SSCREEN:DDISK:iMEDIA PAPER"

20 EKRD

:LTESt :SSCReen:DDISk:MEDia?

The query returns the current media for the disk store.
{:LTESt :SSCReen:DDISk:MEDia] {PAPer [ TRANsparency }<NL>

The following example returns the current media to be used in the printer
and prin{s the result to the controller’s screen.

10 DIM DDMED$[50]

20 QUTPUT 707;*:LTEST:SSCREEN:DDISK:MEDIA?"

30 ENTER 707;DDMEDS

40 PRINT DDMEDS$

50 EKD
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Lirmit Test Commands
SSCReen:DDISk:PFORmat

Command

Example

Quary

Returned Format

Example

SSCReen:DDISk:PFORmat

:LTESt:SSCReen:DDISk:PFORmat { THINkjet | PAINtjet
| LAserjet | EPSon | GIF | TIFF | CTIFf | PCX |
DJ500 | DIS50 | BWPaintjet | BWDeskjet)

The PFORmat (Print FORmat) command selects the file format for a stored
file or the printer format to use when storing the screen to a disk for later
printing. This includes all print formats supported by the instrument.

The following exarnple sets the format of the file stored to disk for later
printing to an HP PaintJet,

10 OUTPUT 707;":LTEST:SSCREEN:DDIBK:PFORMAT PAINTIRT"
20 END

tLTESt:SSCReen:DDISk :PPORmat?

The query returns the current printer format for the disk store.

[+LTESt:SSCReen:DDISk:PFORmMat] { THIRkjet | PAINtjet |
Laserjet | EPson | GIF | TIFF } CTIFf | Pcx | DI500 | DIS50 |
BWPaintjet | BWDeskjet}<WL>

The following example returns the file format and prints the result to the
controller's screen.

10 DIM DDPFORM$[50]

20 OUTPUT 707;":LTEST:SSCREEN:DDISK:PFORMAT? "

30 ENTER 707;DDPFORMS

40 PRINT DDPFORMS

50 EHD
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Limit Test Commands
SSCReen:DPRinter

SSCReen:DPRinter

The LTESt:SSCReen:DPRinter sub-subsystem cormmands are used to set up
the printer when storing the limit test display screen to a printer. The
printer setup consists of the following commands:

® ADDRess,

® BACKground,
» MEDia,

® PFORmat, and
* PORT.
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Limit Test Commands
" S$SCReen:DPRinterADDRess

© Command

<address_value>

Example

Query

Returnad Format

Example

SSCReen:DPRinter:ADDRess

:LTESt:S5CReen:DPRinter:ADDRess <address_value>

The ADDRess command allows the user to select the HP-IB address for the
printer. This address is used only if the port is HP-IB.

Any HP-IB address 0-30.

The following example sets the HP-IB address for the printer to 1.

10 OUTPUT 707;":LTEST:SSCREER:DPRINTER:ADDRESS 1*
20 END

:LTESt :SSCReen:DPRinter:ADDRassa?

The query returns the current HP-IB address of the printer.
{ :LTESt:SSCReen:DPRint :ADDRess}<address_value><NL>

The following example returns the current HP-IB address for the printer and
prints the result to the controller’s screen.

10 DIM DPADD${10]

20 OUTPUT 707;":LTEST:SSCREEN: DPRINTER:ADDRESS?*

30 ENTER 707;DPADDS

40 PRINT DPADDS

50 END
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Limit Test Commands
$SCReen:DPRinter:BACKground

Command

Example

Query

Returned Format

Example

SSCReen:DPRinter:BACKground

:LTESt:SSCReen:DPRinter:BACKground {WHITe | NORMal}

This command controls the background color of the graticule area of an

HP PaintJet print. It is only valid when the print format is an HP PaintJet. In
NORMal, the selected screen color Is used for that area. In WHITe, the
background area is forced to white (the color of the printer paper). This
control is used when the store screen is directed to the printer.

The following exaraple sets the background to white.

1¢ OUTPUT 707;":LTEST:SSCREEH:DPRINTER:BACKGROUND WHITE*
20 END

:LTESt :5S8CReen: DPRinter 1 BACKground?

The query returns the current background for the printer.
{ :LTESt:S8CReen:DPRinter:BACKground] {WHITe | NORMal} <HL>

The following example returns the current background setting and prints the
result on the controller screen:

10 DIM FAIL$[10}

20 OUTPUT 707;"“:LTEST:SSCREEN:DPRINTER:BACKGROUND?*

30 ENTER 707;FAILS

40 PRINT FAILS

50 END
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Limit Test Commands
SSCReen:DPRinter:MEDis

SSCReen:DPRinter:MEDia

Command tLTESt:SSCReen:DPRinter:MEDia {PAPer |
TRANsparency}

The MEDia command specifies either paper or transparency in the printer.
This control is used when the store screen is directed to a printer. When
TRANsparency is selected, the printer prints the data twice, which makes
the contents of the media look darker and slows down the printing process.
This command is valid only for the HP PaintJet and Color DeskJet printers.

Example The following example selects paper as the printer media.
10 OQUTPUT 707;*:LTEST:SSCREEN:DPRINTER:MEDIA PAPER"
20 END

Query :LTESt:SSCReen:DPRinter:MEDia?

The query returns the current printer media.
Returned Format [ :LTESt:SSCReen:DPRinter:MEDia} (PAPer | TRANsparency}<NL>

Example The following examnple gets the current media setting and prints the result
to the controller's screen.
10 DIM DPMED${50]
20 OUTPUT 707;":LTEST:SSCREEN:DPRINTER:MEDIA?"™
A0 ENTER 707;DPMEDS
40 PRINT DPMED$
50 END
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Limit Test Commands
8S8CReen:DPRinter:PFORmat

Command

Example

Query

Returned Format

Example

SSCReen:DPRinter:PFORmat

:LTESt:SSCReen:DPRinter :PFORmat {THINkjet |
PAINtjet | LASerjet | EPSon | DJ500 | DJ550 |
BWPaintjet | BWDeskjet)

The PFORmat (Printer FORmat) command selects the printer format to use
when storing the screen to a printer. This includes only the formats available
from the setup print menu that refer to a physical printer.

The following example sets the printer format to an HP PaintJet.

10 OUTPUT 707;":LTEST:SSCREEN:DPRINTER: PFORMAT PAINTJIET®
20 END

s:LTESt:SSCReen:DPRinter 1 PFORmMat?

The query returns the current printer format.

[ :LTESt:SSCReen:DPRinter:PFORmat] {THEINkjet | PAINtiet |
Laserjet | Epson | DI500 | DJS50 | BwPaintjet | BWDeskjet}<HL>

The following example returns the current printer format and prints the
result to the controller’s screen.

10 DIM DPPFORMS[50]

20 OQUTPUT 707;":LTEST:SSCREEN:DPRINTER: PFORMAT? =

30 ENTER 707;DPPFORMS

40 PRINT DPPFORM$

50 END
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Limit Test Commands
$SCReen:DPRinter:PORT

Command

Example

Query

Returned Format

Example

SSCReen:DPRinter:PORT

tLTESt:SS5CReen:DPRinter:PORT {CENTronics | HPIB}

The PORT command selects the printer port for the screen when store
screen is going to the printer.

The following exarnple selects the Centronics printer port.

10 OUTPUT 707;":LTEST:SSCREEN:DPRINTER:PORT CENT"
20 END

:LTESt :S8CReen:DPRinter: PORT?

The query returns the current port type.
[ sLTESt:SSCReen:DPRinter :PORT] {CENTronice | HPIB} <HL>

The following example returns the current printer port and prints the result
to the controller's screen.

10 DIM DPPORTS[50]

20 OUTPUT 707;":LTEST:SSCREEN:DPRINTER:PORT?"

30 ENTER 707;DPPORTS

40 PRINT DPPORTS

50 END
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SSUMmeary

Command

<filename>

- Example

SSUMmary

tLTESt:SSUMmary {OFF | PRINter | DISK
[,<filename>]}

The :LTESt:SSUMmary (Store SUMmary)} command saves the summary in
the event of a failure.

A destination of OFF turns off the summary save.

A destination of PRINter builds the summary file and sends it to the printer.
In this case a variety of printer-related controls are used to specify the
printer configuration. The following printer commands are used when
storing the summary to a printer;

& ADDRess,
¢ FORMat,

* MEDia,

PFORmat (printer format), and

¢ PORT.

When set to DISK, the summary is written to the disk drive using a
user-specified base name with a machine generated suffix. For example, the
resulis of tests 1, 2, and 3 may be written to files SUMMO0001.SUM,
SUMMO0002.SUM, and SUMMO0003.5UM. The summary is a logging method
where the user can get an overall view of the test results. The summary is an

ASCII file that the user can peruse on a computer, read into a spreadsheet,
etc.

A file prefix of four characters defaulted to SUMM.

The following example saves the summary to a disk file named
TESTO0000.5UM.

10 OQUTPUT 707;":LTEST:SSUMMARY DISK,TEST™
20 ENWD
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Returned Format

Example

Limit Test Commands
SSUMmary

:LTESt:SSUMmary?

The query returns the current specified destination for the summary.
[ :LTESt:SSUMmary] {OFF | PRINter | DISK [,<filename>]}<NL>

The following example returns the current destination for the summary and
and prints the result to the controller's screen.

10
20
30
40
50

DIM SUMM$[50}

OUTPUT 707;:LTEST: SUMMARY?"
ERTER 707;SUMMS

PRINT SUMMS$

END
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<address value>

Limit Test Commands
S$SUMmary:ADDRess

Command

Example

Query

Returned Format

Example

SSUMmary:ADDRess

:LTESt:SSUMmary:ADDRaess <address value>

The :LTESt:SSUMmary: ADDRess command selects the HP-IB address for
the printer. This address is used only when the summary is going to the
printer and the Port is set to HP-IB.

Any HP-IB address from 0 to 30.

The following example sets the HP-IB address for the printer to 3.

10 OUTPUT 707;":LTEST:SSUMMARY :ADDRESS 1*
20 ERD

sLTESt:SSUMmary :ADDRess?

The query returns the current address of the printer.
[+LTESt:85UMmary :ADDRess j<address_value><NL>

The following example returns the current HP-IB address of the printer and
prints the result to the controller’s screen.

10 DIM SUMMADDS[50]

20 OQUTPUT 707;":LTEST:SSUMMARY :ADDRESS?™

30 EHTER 707;SUMMADDS

40 PRINT SUMMADDS

50 END
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SSUMmary:FORMat

Command

Example

Query

Returned Format

Example

SSUMmary:FORMat

:LTESt:SSUMmary:FORMat {BRIef | STAtistics})

This command specifies whether the summary file is either brief or contains
statistics.

BRief is a one line log of the failure,
STAtistics includes the measurement statistics plus the one line log.

The following example specifies a brief summary file.

10 OUTPUT 707;":LTRST:SSUMMARY :FORMAT BRIEF”
20 END

:LTESt :SSUMmary:FORMat?

[ :LTESt:SSUMmary:FORMat] {BRIef | STATistics)}<NL>

The following example returns the current summary file format and prints
the result to the contreller’s screen.

10 DIM SUMMFORMS[50]

20 OUTPUT 707;":LTEST:SSUMMARY t FORMAT? "

30 ENTER 707;SUMMFORMS

40 PRINT SUMMFORMS$

50 END

HP 54710 and HP 54720 27-33
Programmer’s Reference




Limit Test Commands
8SUMmary:MEDia

Command

Example

Query

Returned Format-

Example

SSUMmary:MEDia

tLTESt:SSUMmary:MEDia {PAPer { TRANsparency}

The :LTESt:SSUMmary:MEDia command specifies whether paper or
transparency film will be used in the printer. When TRANsparency is
selected, the printer prints the data lwice, which makes the corntents of the
media look darker and slows down the printing process. This control is used
when the store summary is directed to the printer, and is valid only for the
HP PaintJet and Color DeskJet printers.

The following example specifies that transparency media should be in the
printer when the sumrmary is printed.

10 OUTPUT 707;*:LTEST:SSUMMARY :MEDIA TRANSPARERCY™
20 END

tLTESt:SSUMmary::MEDia?

The query returns the current specified media for the printer.
[:LTESt:SSUMmary:MEDia} {PAPer | TRARsparency }<NL>

The following example returns the current media requirement for the printer
and prints the result to the controller's screen.

10 DIM SUMMMEDS$[50]

20 OUTPUT 707;":LTEST:SSUMMARY :MEDIA?"

30 ERTER 707;SUMMMEDS

40 PRINT SUMMMEDS

50 ENWD
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SSUMmary:PFORmat

Command

Example

Query

Returned Format

Example

SSUMmary:PFORmat

:LTESt:SSUMmary:PFORmat {THINkjet | PAINtjet |
LASerjet | EPSon | DJ550 | BWPaintjet | BWDeskjet}

The :LTESt:SSUMmary: PFORmat (Print FORmat) command selects the
printer format to use when storing the summary to a printer. This includes
the physical printers supported by the instrument with the exception of the
HP DesklJet 500C with the color cartridge Installed. To set up the format for
the HP DesklJet 500C, use the monochrome cartridge and the BWbeskjet
parameter in the command.

The following example sets the printer format for the summary file to HP
PaintJet.

10 OUTPUT 707;:":LTEST:SSUMMARY : PFORMAT PAINTJIET*
20 END

:LTESt:SSUMmary :PFORmat?

The query returns the current specified printer format.

[ :LTESt:SSUMmary:PFORmat] {THINkjet | PAINtjet | LASerjet |
EPSson | DI550 | BWPaintjet | BWDeak]et}<NL>

The following example returns the current printer format for the summary
file and prints the resuit to the controller’s screen.

10 DIM SUMMPFORM${50]

20 OUTPUT 707;":LTEST:SSUMMARY : PFORMAT?*

30 ENTER 707;SUMMPFORMS

40 PRINT SUMMPFORMS

50 END
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SSUMmary:PORT

Command

Example

Query

Raturnad Format

Example

SSUMmary:PORT

:LTESt : SSUMmary:PORT {CENTronics | HPIB)

The :LTESt:SSUMmary:PORT command selects the printer port for the
summary when the summary is sent to the printer.

The following example sets the printer port for the summary to HP-IB.

10
20

OUTPUT 707;*:LTEST:SSUMMARY :PORT HPIB*
END

tLTESt : SSUMmary : PORT?

The query returns the current specified port for the printer.
{ tLTESt :SSUMmary:PORT] {CENTronics | HPIB} «<NL>

The following example returns the current printer port for the summary file
and prints the result to the controjler's screen.

10
20
a0
40
50

DIM SUMMPORTS[50]

OUTPUT 707;":LTEST:SSUMMARY : PORT?*
ENTER 707; SUMMPORTS

PRINT SUMMPORTS

END
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SWhAVeform

Comman

d

<source>

<destination>

<filename>

<format>

Example

SWAVeform

:LTESt:SWAVeform <source>, <destination>,
[<filename>[,<format>]]

The :LTESt:SWAVeform (Store WAVeform) command saves waveforms from
a channel, function, histogram, or waveform memory in the event of &
failure detected by the limit test. Each waveform source can be individually
specified allowing multiple channels or functions to be saved to disk or
waveform memories. Setting a particular source to OFF removes any
waveform save action from that source.

One of {CHANnelN { FUNCtionN | FFT | HISTogram { WMEMoryN)
One of {OFF | WMEMoryN | DISK}

A descriptive file prefix consisting of up Lo four characters. If no filename is
specified, the prefix defaults to CH1A...CH4B, FN1, FN2, FFT, HIST,
MEM1. MEM4.

One of {TEXT [,YVALues> | VERBose] | INTernal}

The following example tums off the saving of waveforms from channe] 1 in
the event of a limit test failure.

10 OCUTPUT 707;*:LTEST:SWAVEFORM CHAN1,OFFF
20 END
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Returned Format

Examgple

Limit Test Commands
SWAVeform

tLTESt:SWAVeform? <source>

The query returns the current state of the :LTES{:SWAVeform cornmand.

{ :LTESt :SWAVeform]<source>, <destination>,
[<filename>[ ,<format>])<NL>

The following example returns the current parameters for saving waveforms
in the event of a limit test failure.

10
20
g
40
50

DIM SWAVS[50]

OUTPUT 707;":LTEST:SWAVEFORM? CHANNEL1®
ERTER 707;SWAVS

PRINT SWAVS

END
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TESY

TEST

Command :LTESt:TEST ({ON | 1} (OFF | 0}}

The LTESt.TEST cornmand controls the execution of the limit test function.
ON allows the limit test to run over all of the active measurements. When
the limit test is turned on, the limit test rosults are displayed on screenina
window below the graticule.

Example The following example turns off the limit test function.

10 ©ouTPUT 707;":LTEST:TEST OFF“
20 END
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Returned Format

Example

Limit Test Commands

TEST

:LTESt: TEST?

The query returns the state of the TEST control.

[:LTESt:TEST] {1} | 0} <HL>

The following example retwins the current state of the limit test {on or off, 1
or 0, respectively) and prints the result to the controller’s screen.

10
20
30
40
50

T T e
The results of the MEAS:RESuits? query have three extra fields when
LimitTEStTEST is ON (failures, total, status). Failures is & number, total is &
number, and status is ona of the following values:

DIM TESTS[50]
OUTPUT 707;":LTEST:TEST?"
ENTER 707;TEST$

PRINT TESTS

END

0 0K,

1 failed high,

2 failed low,

3 faiied inside , and
4 other failures.

2740
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ULIMit

Command

<upper_ value>

Example

Guery

Returned Format

Example

ULIMit
:LTESt:ULIMit <upper_value>

The LTESt:ULIMit {Upper LIMit) command sets the upper test limit for the
active measurement currently selected by the last :LTESt:SOURce command.

A real number.

The following example sets the upper limit of the currently selected
measurement to 500 railli.

10 OUTPUT 707;":LTEST:ULIMIT 5008-3"

20 END

Suppose you are measuring the maximum voltage of a signal with Vmax, and
that voltage should not exceed 500 mV. You can use the above program and
set the LTESt:FAIL OUTside cormmand to specify that the limit subsystem
will fail 2 measurement when the voltage exceeds 500 mV.

tLTESt:ULIMit?

The query returns the current upper Emit of the limit test.
[:LTESt:ULIMit] <upper value><HL>

The following example returns the current upper limit of the limit test and
prints the result to the controller’s screen.

10 DIM ULIMS[50]

20 OQUTPUT 707; " :LTEST:ULIMIT?"

30 ENTER 707;ULIMS

40 PRINT ULIMS$

50 END
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Mask Test Commands

The Mask Test commands and queries control the mask test features
of the HP 54720 oscilloscope. Mask Testing autornatically compares
measurement results with the boundaries of a set of polygons that you
define. Any waveform or sample that falls within the boundaries of
one or more polygons is recorded as a failure.

The Mask Test subsystem contains the following commands:

AMASEk,
COUNt,

MASK,
POLYgon,

¢ RUMode,

s SCALe,

s SSCReen,

¢ SSUMmary,

» SWAVeform, and
¢ TEST.

Building Polygon Masks

The oscilloscope allows you to build a mask using either polygons or a
reference waveform. With the polygon method, you use polygons to
mask off failure regions on the graticule area. You can position up to
eight polygons on the graticule area, and each polygon can have from
3 to 512 sides. You use the :MTESt:POLYgon:DEFine and
:MTESt:MASk:DEFine commands to define polygons.

The polygon method is typically used for telecommunications
applications because of the flexibility polygons give in designing a
mask. For example, you can construct very complicated masks with
polygons, or you can place polygons within polygons. Placing
polygons within polygons allows you to test waveform failure rates to
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different tolerances because you can obtain separate failure statistics
for each polygon, using the :MTESt: COUNL:FAILures? query. For
example, an outer polygon could represent a 1% tolerance, and two
inner polygons could represent a 6% tolerance and 10% tolerance
respectively.

With the reference waveform method, you construct a mask by adding
a AX and AY tolerance arcund your reference waveform, using the
:MTESt: AMASK subsystem commands, The reference waveform
method is simpler to use but less flexible than the polygon method.

Mask Handling in the Oscilloscope

The oscilloscope has three features that use a specific database. This
database uses a different memory area than the waveform record for
each channel. The three features that use the database are
histograms, mask testing, and color-graded display, When any one of
these three features is turned on, the oscilloscope starts building the
database. The database is the size of Lhe graticule area, which is 256
pixels high by 451 pixels wide. Behind each pixel is a 16-bit counter.
Each counter is incremented each time a pixel is hit by data from a
channel or function. The maximum count (saturation) for each
counter is 65,5636. You can check to see if any of the counters is close
to saturation by using the DISPlay:CGRade ON command to enable
the color-graded display feature. The color-graded display uses colors
to represent the number of hits on various areas of the display.

The database continues to build until the oscilloscope stops acquiring
data or all three functions (color-graded display, mask testing, and
histograms) are turned off. The oscilloscope stops acquiring data
when the power is cycled, the Stop/Single hardkey is pressed, or the
run until softkey in the mask or histograms menu is set to stop
acquiring data after a specified number of waveforms or sarmples are
acquired.

You can clear the database by pressing the Clear display hardkey,
cycling the power, turning off all three features that use the database,
or sending a CDISplay command. The database does not differentiate
waveforms from different channels or functions. If three channels are
turned on and the waveform for each channel happens to light the
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same pixel at the same time, the counter is incremented by three.
However, you cannot tell how many hits came from each waveform.
You can separate waveforms by setting the display to two graphs and
by positioning the waveforms vertically with the channel offset. By
separating the waveforms you can avoid overlapping data in the
database caused by multiple waveforms.

Mask File Format

Because polygon masks can be complicated, it's usually easier to
define themn and save them in a disk file, then retrieve them from the
disk when needed for a measurement. You load a mask file using the
DISK:LOAD command. Mask files have the extension .msk and have
four parts:

¢ A mask title up to twenty characters (optional). This title will be
displayed below the graticule when the mask is loaded.

* A polygon identifier, 1 through 8.

¢ The number of vertices for the polygon being defined.

¢ A series of X-Y coordinates defining the vertices. These are floating
point numbers, The special values MIN and MAX automatically set

a vertex X or Y coordinate to the boundary of the graticule, even if
the scaling is changed with the :MTESt:SCALe commands.

Mask files can contain “C" style comments, which are enclosed in /*
and */. Cormumas, tabs, spaces, or newlines are valid separators
between parameters.

284 HP B4710 and HP 54720
Programmer’'s Reference




Mask Test Commands

The following is a sample mask file for the DS1 E telecommunications
waveform:

*DS1Bur 2048 kbit/s*

rEd
Physical/Blectrical Characteristice of Helrarchical
bigital Interface. {Geneva 1972 : further ammended)
Recommendation G.703

*/

/*  Levell peak 2.37v =/

/* Level2 g.00v «/

/* Delta X 244 na */

/% Top Polygon *f 1
/* Number of vertices ® 9
-0.5, Max /* Top of screen left gide */
-0.5, +0.1 '
-0.0512, +0.5
-0.0512, +1.2
+0.5, +1.1
+1.0512, +1.2
+1.0512, +0.5
+1.5, +0.1
+1.5, Max /* Top of screen right side */
/* wf

/* Bottom Polygon *f 2
/* Number of vertices ®/ 11
-0.5, HMin /* Bottom of screen left side */
-0.5, -0.1
+0,05123, -0.2
+0.05123, +0.5
+0.10246, +0.8
+0.5, +0.9
+0.8575, +0.8
+0.94877, +0.5
+0.94877, -0.2
+1.5, -0.1
+1.5, Min /+* Bottom of screen right side #/
/> */

Figure 28-1 is a functional view of the Mask Test. Figure 28-2 is the
syntax diagram for the Mask Test subsystem commands.
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Figurs 28-1
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Figure 28-2 (continued)
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Figure 28-2 (continued)
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Figure 28-2 {continued)
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Figure 28-2 (continued)
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AMASK:CReate

AMASk:CReate

Command . tMTESt :AMASk:CReate

The AMASk:CReate command automatically constructs a mask arcund the
current waveform on the display, using the tolerance parameters defined by
the AMASk:XDELta, AMASK:YDELLa, and AMASK:UNITs commands. The
mask only encompasses the portion of the waveform visible on the display,
s0 your measurement must ensure that the waveform is acquired and
displayed consistently to obtain repeatable results.

Example ' The following example defines an automask given the current AX, AY, and
units settings.

10 OUTPUT 707; " :MTEST:AMASKiCREATE"
20 END

28-14 HP 54710 and HP 54720
Programmer’s Reference




Mask Test Commands
AMASK:S0URce

Comman

d

<number>

Example

AMASk:SOURce

:MTESt:AMASk:SOURce {WMEMory<number> |
FUNCtion<number> | CHANnel<number> | FFT}

The :MTESt:AMASk:80URce command selects the source for the
interpretation of the AMASk:XDELta and AMASk:YDELta parameters when
AMASK:UNITs is set to CURRent. When UNITs are CURRent, the XDELta
and YDELta parameters are defined in terms of the measurement system of
the selected source. Suppose that UNITs are CURRent and that you set '
SOURce to CHANNEL1, which is using volts as a measurement system. Then
you can define AMASk:XDELta in terms of volts and AMASk:YDELta in
terms of seconds.

For channels: the number represents an integer, 1 through 4.

For waveform memories: 1, 2, 3, or 4.
For functions: 1 or 2.

The following program sets the automask measurement system source to
Channei 1.

10 OUTPUT 707;*:MTEST:AMASK:SQURCE CEANNEL1"
20 END
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Returned Format

Exampls

Mask Test Commands
AMASK:SOURce

sMTESt : AMASk: SOURce?

The query returns the currently set source.

{tMTESt:AMASk:SOURce] {WMEMory<number> | FUNCtion<number> |
CHANnel<number> | FFT}<NL>

The following program gets the source setting for automask and prints the
result on the controller display.

10
20
o
40
50

DIM AMASK_SOURCE$[30]

OUTPUT 707; " :MTRST:AMASK 1 BOURCE?*
ENTER 707;AMASK_SOURCE$

PRINT AMASK_SOURCE$

END

28-16
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AMASIK:UNITs

; Command

CURRent

pIvisions

" Example

AMASk:UNITs

tMTESt:AMASk:UNITs {CURRent | DIVisions}

The AMASK:UNITs command alters the way the mask test subsystem
interprets the AX and AY tolerance parameters for automasking, defined by
AMASK:XDELta and AMASk:YDELta respectively.

When set to CURRent, the mask test subsystem uses the measurement
system currently in use, usually time for AX and voltage for AY.

When set to DIVisions, the mask test subsystem uses the graticule as the
measurement system, so that tolerance settings are specified as parts of a
screen division,

The mask test subsystem maintains separate XDELta and YDELta settings
for CURRent and DIVisions. Thus, XDELta and YDELta are not converted to
new values when you change the UNITs setting.

The following example sets the measurement units for automasking to the
current measurement system.

10 OUTPUT 707;":MTEST:AMASK:UNITS CURREND®
20 END
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Returned Format

Example

Mask Test Commands
AMASK:UNITs

tMTESt : AMASk:UNITs?

The AMASK:UNITSs query returns the current measurement units setting for
the mask test automask feature.

[ sMTESt:AMASK:UNITS] (CURRent | DIVision}<NL>

The following example gets the current automask units setting, then prints
the setting on the screen of the controlier.

10
20
30
40
50

DIM AUTOMASK_UNITS$[10]

OUTPUT 707; " :MTEST:AMASK sUNITS? *
ENTER 707;AUTOMASK_UNITS§

PRINT AUTOMASK_UNITSS$

BMD
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Mask Test Commands
AMASK:XDELLa

Command

<xdelta value>

Example

AMASk:XDElLta

sMTESt:AMASk:XDELta {<xdelta value>}

The AMASK:XDELta command sets the tolerance in the X direction around
the waveform for the automasking feature. The absolute value of the
tolerance will be added and subtracted to X components of the waveform to
determine the boundaries of the mask.

A value for the X tolerance. This vaiune is interpreted based on the setting
specified by the AMASk:UNITs command; thus, if you specify 250-E3, the
setting for AMASK:UNITs is CURRent, and the current measurement system
specifies time in the X direction, the tolerance will be 2250 ms. If the
setting for AMASK:UNITs is DIVisions, the same xdelta_value will set the
tolerance to =250 millidivisions, or 1/4 of a division.

The following example sets the current measurement system to divisions
and sets the AX tolerance to one-eighth of a division.

10 OUTPUT 707;":MTEST:AMASK:UNITS DIVISIONS®
20 OQUTPUT 707;":MTEST:AMASK:XDELTA 125B~-3"
30 END
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Query

Returned Format

Example

Mask Tast Commands
AMASK:XDELta

tMTESt :AMASK: XDELta?

The AMASk:XDELta? query returns the current setting of the AX tolerance
for automasking. If your controller program will interpret this value, it
should alsc request the current measurement system using the
AMASK:UNITSs query.

[tMTESL:AMASKk:XDELta} {<xdelta value>}<HL>

The following example gets the measurement system units and AX settings
for automasking from the gscilloscope and prints the results on the
controller screen.

10
20
30
40
50
60
70
80
90

DIM AUTOMASK_UNITS${10]

DIM AUTOMASK_XDELTAS[20}

OUTPUT 707; " :MTEST:AMASKiUNITS?"
ENTER 707;AUTOMASK_UNITS$

OUTPUT 707;":MTEST:;AMASK1XDELTA?"
ENTER 707;AUTOMASK_XDELTA$

PRINT AUTOMASK UNITS$

PRINT AUTOMASK_XDELTA$

END
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Mask Test Commands
AMASICYDELta

Command

<ydelta value>

BExample

AMASKk:YDELta

tMTESt:AMASk:YDELta {<ydelta value>}

The AMASK:YDELta command sets the tolerance in the Y direction around
the waveform for the auiomasking feature. The absolute value of the
tolerance will be added and subtracted to Y components of the waveform to
determine the boundaries of the mask,

A value for the Y tolerance. This value is interpreted based on the setting
specified by the AMASk:UNITs command; thus, if you specify 250-E3, the
setting for AMASk:UNITs is CURRent, and the current measurement system
specifies voltage in the Y direction, the tolerance will be £250 mV. If the
setting for AMASK:UNITs is DIVisions, the same ydelta_value will set the
tolerance to =250 millidivisions, or 1/4 of & division.

The following example sets the current measurement system to current and
sets the AY tolerance to 30 mV, assuming that the current measurement
system specifies volts in the Y direction.

10 OUTPUT TO7;":MTEST:AMASK:UNITE CURRENT™
20 OQUTPUT 707;":MTEST:AMASK:YDELTA 30E-3°
30 ERD
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Query

Returned Format

Example

Mask Test Commands
AMASK:YDELta

tMTESt :AMASk:YDELta?

The AMASk:YDELta? query retumns the current setting of the AY tolerance
for automasking. If your controller program will interpret this value, it
should also request the current measurement system using the
AMASKk:UNITs query.

[ :MTESC:AMASK:YDELta] {<ydelta value>}<HL>

The following example gets the measurement system units and AY settings
for automasking from the oscilloscope and prints the results on the
controller screen.

10
20
30
40
50
50
70
80
g0

DIM AUTOMASK UNITSS([10]

DIM AUTOMASK_YDELTA${20}

OUTPUT 707;" :MTEST:AMASK:UNITS? "
ENTER 707;AUTOMASK_UNITSS

OUTPUT 707; " :MTEST:AMASK:YDELTA?"
ENTER 707;AUTOMASK_YDELTA$

PRINT AUTOMASK UNITS$

PRINT AUTOMASK_YDELTAS$

END
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Mask Test Commands
COUNtFAILures?

Cuery

<number>

Returned Format

<number_ of
failures>

Example

COUNt:FAILures?

tMTESt:COUNt:FAILures? ({POLYgon<number>}

The MTESt:COUNt:FAILures? query returns the number of failures that
occurred within a particular polygon. By defining polygons within polygons,
then counting the failures for each individual polygon, you can implement
testing at different tolerance levels for a given waveform.

The value 9.999E37 is returned if mask testing is not enabled or if you
specify a polygon number that is not used.

Aninteger, 1 through 8, designating the polygon for which you want to
determine the failure count.

[ tMTRSL:COUNt:FAILures] POLYgon<number>
<number of failureas>}<NL>

The number of failures that have occurred for the designated polygon.

The following example determines the current failure count for polygon 3
and prints it on the controller screen.

10 DIM MASK FAILURESS[50]

20 OUTPUT 707; ":MTEST:COUNT:FAILURES? POLYGCON3*
30 BENTER 707;MASK FAILURESS

40 PRINT MASK FAILURESS

50 ENWD
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Mask Test Commands
COUNtGFSAMples?

COUNt:FSAMples?

Query tMTESt :COUNt :FSAMples?

The MTESt: COUNt:FSAMples? query returns the total number of failed
samples in the current mask test run. This count is for all polygons and all
waveforms, so if you wish to determine failures by polygon number, use the
COUNt:FAILures? query.

The count value returned is not the sum of the failure counts for each
polygon. For example, assume a polygon 2 enclosed completely by polygon
1. If polygon 1 has 100 failures, the value returned is 100, regardless of how
many failures are in polygon 2. Because polygon 2 is completely enclosed,
the failure count for polygon 2 must be less than or equal to 100 in this
instance,

The value 9.999E37 is returned if mask testing is not enabled.

Returned Format [ :MTESt :COUNt :FSAMples] (<number of failed samples>}<NL>

<number_of_ The total number of failed samples for the current test run.
failed samples>

Example The following example determines the number of failed samples and prints
the result on the controller screen.

10 DIM MASK FSAMPLES$[50)

20 OQUTPUT 707; " :MTEST:COUNT:1FSAMPLES?®
30 ENTER 707;MASK FSAMPLES

40 PRINT MASK FSAMPLESS

50 END
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Mask Test Commands
COUNCFWAVeforms?

Queary

Returned Format

<numbar_ of
failed
waveforma>

Example

COUNt:FWAVeforms?

tMTESt :COUNt : FWAVeforms?

The MTESt:COUNt:FWAVeforms? query returns the total number of failed
waveforms in the current mask test run. This count is for all polygons and all
waveforms, so if you wish to determine failures by polygon number, use the
COUNt:FAlLures? query.

This count may not always be available. It is available only when the
following conditions are true:

¢ Mask testing was turned on before the histogram or color-graded display,
and

¢ No mask changes have occurred, including scaling changes, editing, or
new masks.

The value 9.999E37 is returned if mask testing is not enabled, or if you have

modified the mask.

[ tMTESt :COUNt :FWAVeforms] {<number of failed waveforma>}<NL>

The total number of failed waveforms for the current test run.

The following example determines the number of faited waveforms and
prints the result on the controller screen.

10 DIM MASK_FWAVEFORMSS$[50]

20 OUTPUT 707;":MTEST:COUNT:FWAVEFORMS? "
30 ENTER 707;MASK_FWAVEFORMS

40 PRINT MASK_FWAVEFORMS$

50 EHND

HP 54710 and HP 54720 28.26
Programmer's Reference




Mask Test Commands
COUNGEAMPles?

Query

Returned Format

<number of

samples>

Example

COUNt:SAMPles?

:MTESt:COUNt:5AMPles?

The MTESt:COUNt:SAMPles? query returns the total number of samples
captured in the current mask test run.

The value 8.998E37 is returned if mask testing is not enabled.
[ :MTEST:COUNt :SAMPles] {<number_of samples>}<NL>

The total number of samples for the current test run.

The following example determines the number of samples gathered in the
current test run and prints the result on the controller screen.

10
20
30
40
50

DIM MASK SAMPLES$[50]

QUTPUT 707; ™ iMTEST1COUNT : BAMPLRS?*
BNTER 707;MASK_SAMPLES

PRINT MASK_SAMPLESS

END
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Mask Test Commands
COUNtWAVeforms?

Query

Returned Format

<number of
waveforms>

Examgple

COUNt:WAVeforms?

sMTESt : COUNt :WAVeforms?

The MTESt: COUNt:WAVeforms? query returns the total number of
waveforms gathered in the current mask test run.

The value 9.999E37 is returned if mask testing is not enabled.
[ sMTESL :COUNt :WAVeforms ] {<number_ of waveforms>}<NL>

The total number of waveforms for the current test run.

The following example determines the number of waveforims gathered in the
current test run and prints the result on the controller screen.

10
20
30
40
50

DIM MASK_WAVRFORMSS[50]

OUTPUT 707; " :MTEST:COUNT : WAVEFORMS?*
ENTER 707;MASK_WAVEFORMS

PRINT MASK_WAVEFORMS$

END
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Mask Test Commands
MASK:DEFine

Command

§ ENNNNNN

<mask_ label>
<polygon_id>

<nun1bermof__
vertices>

. <x_coordinate>

MASK:DEFine

tMTESt:MASK:DEFine #6NNNNNN [<mask_label>]
{<polygon_id>,<number of vertices>,
<x_coordinate>,<y_coordinate>
[,<x_coordinate>,<y_coordinate>]+*}
{,<polygon_id>,<number of vertices>,
<x_coordinate>, <y_coordinate>

[ /<x_coordinate>,<y coordinate>]+*}*

The MTESt:MASK:DEFine command defines a set of up to eight polygons to
be used for mask testing. When you use the MASK:DEFine command, you
can specify pelygon definitions for up to eight polygons. You can also use the
MTESt:POLYgon:DEFine command to define a single polygon at a time.

The set can be named with an optional mask label. Each polygon in the mask
is described by a polygon identifier and a series of vertices, specified as X-Y
coordinates. An initial block identifier, starting with #6 and followed
immediately by a six-digit integer, specifies the number of bytes of polygon
data to follow. You may include “C*-style comments in the polygon data;
these comments are enclosed with /* and %/, You must include the byte
count for the comments in the byte count supplied with the command.

Items in the mask definition must be separated by spaces. As used here,
spaces are defined to be character space (decimal 32 ASCII), commas, tabs,
or newline characters.

The #6 indicates that the immediately following 6-digit integer, represented
by NNNNNN, will contain the byte count for the mask data.

An optional string naming this mask definition.
An integer, 1 through 8, identifying the polygon you wish to define.

The number of vertices that you will supply as X-Y coordinates.

A value specifying the x coordinate of a polygon vertex relative to the scaled
coordinate system. See the MTESt:SCALe commands. The values MIN and
MAX automatically set the vertex Lo the boundary of the graticule,
regardless of the scaling system in use.
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<y_coordinate>

Example

Query

Returned Format

Example

Mask Test Commands
MASK:DEFine

A value specifying the y coordinate of a polygon vertex relative to the scaled
coordinate system. See the MTESt:SCALe commands. The values MIN and
MAX automatically set the vertex to the boundary of the graticule,
regardless of the scaling system in use.

The following example shows how to define polygons 1 and 2 as rectangular
polygons below and above the Y1 and Y2 boundaries.

10 OUTBUT 707 USING “-K*;“:MTESTi1MASK:DEFINE #6000048
1,4,0,MIN,1,MIN,1,0,0,0,2,4,0,1,1,1,1,MAX,0, HAX"
20 END

The “-K" is an image specifier that outputs the string in compact form with
no leading or trailing blanks.

:MTESt :MASK:DEFine?

The MASk:DEFine? query gets the parameters for all currently defined
polygons from the oscilioscope.

[ tMTESt :MASK:DEFine] #6NNNNNN {<mask_label>]
{<polygon_id>,<number of vertices>,
<x_coordinate>,<y_ coordinate>

[ .<x_coordinate>,<y_coordinate>}jw}
{,<polygon_id>, <number of vertlices>,
<x_coordinate>,<y ccordinate>

[ .<x_cocordinate>,<y_coordinate>}*}#<NL>

This example gets the definition of the mask and prints it on the controller
screen.

10 DIM MASK_DEF$[400]
20 QUTPUT 707;:;" tMTEST:MASK:DEFINE?"
30 EHNTER 707 USIKG "-K";POLY_DHFS
40 PRINT MASK_DEF$

50 END

The “-K” in the ENTER statement is an image specifier that forces entered
characters to be placed in the string. Carriage returns without line-feeds are
also placed in the string without terminating the entry.
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Mask Test Commands
FOLYgon:DEFine

Command

#6NNNNNN

<polygon id>

<number of
verticas>

<x_coordinate>

<y_coordinate>

POLYgon:DEFine

¢tMTESt:POLYgon:DEFine #6NNNNNN <polygon id>,
<number of vertices>,<x_coordinate>,<y_cocrdinate>
{[,<x_coordinate>,<y_coordinate>]*}

The MTESt:POLYgon:DEFine command defines a polygon to be used for
mask testing. You can define one polygon at a time by using this command.
If you want to define several polygons at once, you can use the DISK:LOAD
cominand to load a mask file, or use the MTESt: MASK:DEFine command fo
define a series of polygons.

Each polygon is described by a polygon identifier and a series of vertices,
specified as X-Y coordinates. An initlal block identifier, starting with #6 and
followed immediately by a six-digit integer, specifies the number of bytes of
polygon data to follow. You may include *C"-style comments in the polygon
data; these comments are enclosed with /* and */. You must include the byte
count for the comments in the byte count supplied with the command.

Items in the polygon definition must be separated by spaces. As used here,

spaces are defined to be character space {(decimal 32 ASCII), commas, tabs,
or newline characters.

The #6 indicates that the immedijately following 6-digit integer, represented
by NNNNNN, will contain the byte count for the polygon data.

An integer, 1 through 8, identifying the polygon you wish to define.

The number of vertices that you will supply as X-Y coordinates. -

A value specifying the x coordinate of a polygon vertex relative to the scaled
coordinate system. See the MTESt:SCALe commands. The values MIN and
MAX automatically set the vertex to the boundary of the graticule,
regardiess of the scaling system in use.

A value specifying the y coordinate of a polygon vertex relative to the scaled
coordinate system. See the MTESt:SCALe commands. The values MIN and
MAX automatically set the vertex to the boundary of the graticule,
regardiess of the scaling system In use. '
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Example

Query

<polygon_
number>

Returned Format

Example

Mask Test Commands
POLYgon:DEFine

The following example shows how to define polygon 3 as a triangular
polygon.
10 OUTPUT 707 USING "~K";":MTESTiPOLYGON:DRFINE $#6000028

3,3,1.0,1.0,0.5,0.7,0.7,0.7"
20 END

The “-K” is an image specifier that outputs the string in compact form with
no leading or trailing blanks.

:MTESt:POLYgon:DEFine? POLYGON<polygon number>

The POLYgon:DEFine? query gets the parameters for the selected polygon
from the oscilloscope. To get the parameters for all defined polygons, use
the :MTESt:MASK:DEFine? query.

A number, 1 through 8, specifying the polygon for which you want
information.

[ MTESt:POLYgon:DEFine] #6NNNNNN
<polygon_id>,<number_of vertices>,<x_coordinate>,<y_coordinate>
{[,<x_coordinate>,<y_cocrdinate>)*)}<NL>

This example gets the definition of polygon one and prints it on the
controller screen.

10 DIM POLY_DEF${200]

20 OUTPUT 707;":MTEST:POLYGON:DEFINE? POLYGON1™
30 ENTER 707 USING "-X*;POLY_ DEFS$

40 PRINT POLY_DEF$

50 END

The “-K” in the ENTER statement is an image specifier that forces entered
characters to be placed in the string. Carriage returns without line-feeds are
also placed in the string without terminating the entry.
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Mask Test Commands
RUMode

Command

FORever

FSAMples

<number of
failed samples>

FWAVeforms

- <number of

failed
waveforms>

RUMode

:MTESt :RUMode {FORever |

FSAMples, <number_ of fajiled samples> |
FWAVeforms, <number_ of_ failed waveforms> |
SAMPles, <number_ of_samples> |

WAVeforms, <number_ of waveforms>}

The :MTESt:RUMode (RunUntilMode) command determines the termination
conditions for the test. The choices are FORever, FSAMples
{FailedSAMples), FWAVeforms (FailledWAVeforms), SAMPles, or
WAVeforms.

If FSAMples, FWAVeforms, SAMPies, or WAVeforms are selected, a second
parameter is required indicating the number of failures that can occur or the
number of samples or waveforms that are to be acquired.

FORever runs the Mask Test until the test is turned off. This is used when
you want a measurement to run continually and to not stop after a fixed
number of failures. For example, you may want the Mask Test to run
overnight and not be limited by a number of failures.

FSAMples runs the Mask Test untll at least a set number of failed samples
occur, that is, samples which fell within the boundaries of one or more
polygons. When FSAMples is sent, the test executes until the selected total
failures are obtained. After each complete acquisition, the number of failures
are compared against this number to test for termination.

An integer: 1 to 2,000,000,000,

FWAVeforms runs the Mask Test until a set number of failed waveforms
occur, that is, waveforms which fell within the boundaries of one or more
polygons, When FWAVeforms is sent, the test executes until the selected
total failures are obtained. The number of failures are compared against this
number to test for termination.

Aninteger: 1 to 1,000,000,000.
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SAMPles

<number of
samples>

wWaveforms

Mask Tast Commands
RUMode

Use the FSAMples or FWAVeforms mode when you want the Mask Test to
complete after a set number of failures.

SAMPles sets the minimum number of samples that are required to
terminate the test. After each acquisition, the number of samples acquired is
compared against this value, SAMPles runs the Mask Test until at Jeast a set
number of samples are acquired.

Aninteger, 1 to 2,000,000,000.

WAVeforms sets the maximum waveforms that are required. When any
measurement reaches this number of waveforms the test terminates.
WAVeforms runs the Mask Test untii a set humber of waveforms are
acquired.

In the real-time acquisition mode, a waveform is acquired with each trigger
event. That is because in the real-time acquisition mode, all the data points
that make up a waveform are acquired from a single trigger event. If you
select 10 waveforms, that is the same as 10 trigger events.

In the equivalent-time sampling mode, a waveform is reconstructed from
several trigger events. The Mask Test operates in conjunction with the
ACQuire:COMPlete command. If the ACQuire:COMPlete is set to OFF,
measurements and Mask Test consider each trigger event as a waveform.
Data from previous triggers is still retained in memory and the latest trigger
may or may not add additional data poinls to the waveform.

When ACQuire:COMPlete is ON, the comimand acts like a holdoff control
because the measurement is held off until after the completion criteria is
met. If Mask Test is ON, it also waits for & measurement before testing the
measurement results. For example, if completion js set to 85%, then
measurements are performed on the data after 956% of the waveform record
is filled with data. Depending on the setup of the oscilloscope, it can take
several triggers before the completion criteria is met. After the completion
criteria is met, measurements are performed and Mask Test checks the
measurement results. The data is then cleared from memory, and the
oscilioscope starts acquiring new data.

Complete percentage is set with the ACQuire:COMPlete command. I

Use the SAMPles or WAVeforms mode when you want the Mask Test to
reach completion after a set number of samples waveforms are acquired. The
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<number of
waveforms>

Example

Query

Returned Format

Example

Mask Tast Commands
RUMode

test terminates when the system reaches the specified number of samples or
waveforms.

An integer: 1 to 1,000,000,000.

The following exarmple sets the mask test subsytem run-until mode to
continue testing until 500,000 samples have been gathered.

10 OUTPUT 707;" :MTEST:RUMODE SAMPLES,S500E3~
20 EHD

tMTESt :RUMode?

The query returns the currently selected termination condition and value.

[ tMTESt:RUMode] {FORever |

FsAMples, <number of failed samples> |
FWaveforms, <number of fsiled waveforms> |
SaMPles, <number of samples> T

Waveforms, <number of waveforme>}

The following example gets the current setting of the mask test run-until
mode from the oscilloscope and prints it on the controlier screen,

10 DIM MTEST RUMODES$[S50]

20 OUTPUT 707;" :MTEST:RUMODE?"
30 ENTER 707;MTEST RUMODES$

40 PRINT MTEST RUMODE$

50 END
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Mask Test Commands
SCALe:DEFault

Command

Example

SCALe:DEFault

tMTESt :SCALe:DEFault

The MTESt:SCALe:DEFault commands sets the scaling markers to default
values. The X1, XDELta, Y1, and Y2 markers are set to values corresponding
to graticule positions that are one division in from the left, right, top, and
bottom of the graticule respectively.

The following example selects the default scale.

10 OUTPUT 707;":MTEST:SCALK: DEFAULT*
20 END
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Mask Tast Commands
SCALe:SOURce

Command

<npumber>

SCALe:SOURce

tMTESt:SCALe:SOURce {WMEMory<number> |
FUNCtion<number> | CHANnel<number> }

The SCALe:SOURce command seis the source used by the mask subsyster
for interpretation of the SCALe:Y1 and SCALe:Y2 parameters. SCALe:Y1 and
SCALe:Y2 set the vertical boundaries of the coordinate system for mask
testing, and are affected by the scaling of the selected source. For example,
suppose that Y1 was set {o -1 Vand Y2 was set to +1 V. If Channel 1 was
selected as the scaling source, and was set to a vertical scale factor of 100
mV per division, the Y1 and Y2 markers will be below and above the
graticule, respectively. If Channel 2 was selected as the scaling source, and
was set to a vertical scale factor of 500 mV per division, the Y1 and Y2
markers will be two divisions below and above the center of the graticule,
respectively.

Interpretation of the X1 and AX settings is done using the time/div setting in
the time base subsystem, if the source is a channel. The setting can be
queried using the TIMEbase:SCALe? command. Functions and waveform
memories can have independent scale.

For channels: the number represents an integer, 1 through 4.

For waveform memories: 1, 2, 3, or 4.
For functions: 1 or 2.

The following example selects waveform memory 1 as the source for
interpretation of the Y1 and Y2 sealing values,

10 OUTPUT 707;":MTEST:SCALE180URCE WMEMORY]®
20 END
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Query

Returned Format

Example

Mask Test Commands
SCALe:SOURcs

tMTESt :SCALe : SOURce?

The SCALe:SOURce? query returns the name of the source currently used to
interpret the Y1 and Y2 scale factors.

[ :MTRSt:SCALe:SOURCe] {WMEMory<number> | FUNCtion<number> |
CHANnel<number> }<NL>

The following exaraple gets the current scale source setting from the
oscilloscope and prints it on the controller screen.

10
20
kli}
40
50

DIM SCALE_SOURCE${30]

OUTPUT 707; " :MTEST: SCALE : SOURCE?
ENTER 707;SCALE_SOURCE$

PRINT SCALE_SOURCE$

END
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Mask Test Commands
SCALe:X1

Command

<x1l_value>

Example

SCALe:X1

tMTESt:SCALe:X1 {<xl_value>}

The SCALe:X1 command defines where X=0 in the base coordinate system
used for mask testing. The other X-coordinate is defined by the
SCALe:XDELta command. Once the X1 and XDELta coordinates are set, all
X values of vertices in polygon masks are defined with respect to this value,
according to the equation:

Xactual = (Xvertex X AX) + X 1

Thus, if you set X1 to 100 us, and XDELta to 100 us, an X value of .100 in a
vertex is at 110 us.

The oscilloscope uses this equation to normalize vertex values, This
simplifies reprogramming to handle different data rates. For example, if you
halve the period of the waveform of interest, you need only to adiust the
XDELta value to set up the mask for the new waveform.

A time value specifying the location of the X1 coordinate, which will then be
treated as X=0 for polygon vertex coordinates.

The following example sets the X1 coordinate at 150 ms.

10 OUTPUT 707;":MTRST:SCALE:Xl 150E-3"
20 END
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Ouery

Returned Format

Exampte

Mask Test Commands
SCALeX1

tMTESt:SCALe:X1?

The SCALe:X1? query returns the current X1 coordinate seiting.
[:MTESt:SCALe:X1] {<xl_value>}<HNL>

The following example gets the current setting of the X1 coordinate from
the oscilloscope and prints it on the controller screen.

10 DIM SCALE_X1$[50}

20 OUTPUT 707; " :MTEST:SCALE:X1?"
30 ENTER 707;SCALE_X1$

40 PRINT SCALE_X1$

50 END
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Mask Test Commands
SCALe:XDELis

Lommand

<xdelta_ value>

Example

SCALe:XDELta

tMTESt:SCALe:XDELta {<xdelta value>}

The SCALe:XDELta command deflnes the position of the X2 marker with
respect to the X1 marker. In the mask test coordinate system, the X1
marker defines where X=0; thus, the X2 marker defines where X=1. Because
all X vertices of polygons defined for mask testing are normalized with
respect to X1 and AX, redefining AX also moves those vertices to stay in the
same locations with respect to X1 and AX. Thus, in many applications, it is
best if you define XDELta as a pulse width or bit period. Then a change in
data rate without corresponding changes in the waveform can easily be
handled by changing AX.

The X-coordinate of polygon vertices are normalized using the equation:
Xactual = (Xvertex X AX )+ X 1

A time value specifying the distance of the X2 marker with respect to the X1
marker.

Assume that the period of the waveform you wish to test is 1 us. Then the
following example will set AX to 1 us, ensuring that the waveform's period is
between the X1 and X2 markers.

10 QUTPUT 707;":MTEST:SCALE;XDELTA 1E-6"
20 END
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Query

Returned Format

Example

Maesk Test Commands
SCALe:XDELts

tMTESt:SCALe: XDELta?

The SCALe:XDELta? query returns the current value of AX.
[:MTESt:SCALe:XDELta] {<xdelta value>}<NL>

The following example gets the value of AX from the oscilloscope and prints
it on the controller screen.

10
20
30
40
50

DIM SCALE_XDELTAS[50]

QUTPUT 707;":MTEST:SCALE: XDELTA?"
BNTER 707;SCALE_XDELTA$

PRINT SCALE_XDELTA$

END
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Mask Test Commands
SCALs:Y1

Command

<yl_value>

Example

Query

Raturned Format

Exampla

SCALe:Y1

tMTESt:SCALe: Y]l {<yl_value>}

The SCALe:Y1 command defines where Y=0 in the coordinate system for
mask testing. Al Y values of vertices in the coordinate system are defined
with respect to the boundaries set by SCALe:Y1 and SCALE:Y2 according to
the equation:

Yactual = (Yvertea X (Y2 -Y1)) + V1

Thaus, if you set Y1 t0 100 mV, and Y2 to 1 V, a Y value of .100 in a vertex is
at 190 mV.

A voltage value specifying the point at which Y=0.

The following example sets the Y1 marker to -150 mV.

10 OUTPUT 707;":MTEST:SCALE:Y]l ~150E~3*"
20 EBRD

tMTESt :SCALe:Y1?

The SCALe:¥1? query retums the current setting of the Y1 marker.
{tMTESt:SCALe:¥1] (<yl_value>}<NL>

The following example gets the seiiing of the Y1 marker from the
oscilloscope and prints it on the controlier screen.

10 DIM SCALE Y1$[50]

20 OQUTPUT 707;":MTEST:SCALE:Yl?"
30 ENTER 707;SCALE_Y1$

40 PRINT SCALE_Y1$

50 EWD
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Mask Test Commands
SCALe:Y2

Command

<y2_value>

Example

Query

Returned Format

Example

SCALe:Y2

tMTESt:SCALe:Y2 {<yZ_value>}

The SCALe:Y2 command defines the Y2 marker in the coordinate system for
mask testing. All Y values of vertices in the coordinate system are defined
with respect to the boundaries defined by SCALe:Y1 and SCALE:Y2
according to the following equation:

Yactual = (Ym x (Y2 - Yl)) + Y1

Thus, if you set Y1 to 100 mV, and Y2 to 1 V, a Y value of .100 in a vertex is
at 190 mV.

A voltage value specifying the location of the Y2 marker.

The following example sets the Y2 markerto 2.5 V.

10 OQUTPUT 707;":MTEST:SCALE:Y2 2.5"
20 END

tMTESt:SCALe:Y27?

The SCALe:Y2? query returns the current setting of the Y2 marker.
[tMTESt:SCALe:Y¥2] {<y2_ value>}<NL>

The following example gets the setting of Lthe Y2 marker from the
oscilloscope and prints it on the controller screen.

10 DIM SCALE_Y2$[50)

20 OUTPUT 707;*:MTEST:SCALE:Y2?"
30 ENTER 707;SCALE_Y2$

40 PRINT SCALE_Y2$

50 END
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Mask Test Commands
§SCReen

Command

<filename>

Example

SSCReen

tMTESt:SSCReen {OFF | PMEMoryl | PRINter | DISK
[,<filename>]}

The :MTESt:85CReen (Store SCReen) command saves a copy of the screen
in the event of a failure,

A destination of OFF turns off the save action.
A destination of PMEMory! adds the screen to the pixel memory.

When the destination is PRINter, a variety of printer-related controls are
used to specify the printer. When the destination is DISK, a different set of
coramands is provided to control the print to disk. The printer specifications
are set through the DPRinter (Destination Printer) and the DDISk
(Destination Disk) commands,

A file prefix of four characters. If no prefix is specified, the default prefix is
SCRN.

The following program sends the screen image to the printer when a failure
OCCUrs.

10 QUTPUT 707;":MTEST:SSCREEN:PRINTER"
20 END
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Query

Returned Format

Example

Mask Tast Commands
$SCReen

1MTESt :SSCReen?

The query returns the current state of the 88Creen command.

[ :MTESt:SSCReen]{OFF | PMEMoryl | PRINter | DISK
[,<filename>]} <NL>

The following program gets the current destination for the save screen
command and prints it on the controller.

10
20
30
40
50

DIM SCREEN_OUT$[30]

QUTPUT 707;":MTEST:SSCREEN?"
ENTER 707;SCREEN_QUTS$

PRINT SCREEN OUT$

ERD

The MTESt:SSCReen command contains the following command subsystems
used for handling printer or disk output format:

e DDISk (Display Disk), and
¢ DPRinter (Display Printer).
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Mask Test Commands
SSCReen:DDiISk

SSCReen:DDISk

The MTESt:SSCReen:DDISk sub-subsystem commands are used to set up
the disk drive when storing the Mask Test display screen to a disk, The disk
drive setup consists of the following cornmands:

e BACKground,
& MEDia, and
& PFORmat (printer format).
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Mask Test Commands
§SCReen:DDISk:BACKground

Command

Example

Query

Returned Format

Example

SSCReen:DDISk:BACKground

tMTESt : SSCReen:DDISk:BACKground {WHITe | NORMal}

This command controls the background color of the graticule area of an HP
PaintJet print. It is valid only when the print format is an HP PaintJet. In
NORMal, the selected screen color is used for that area. In WHITe, the
background area is forced to white (the color of the printer paper). This
control is used when the store screen is directed to the disk.

The following program selects the HP PaintJet as the printer format and sets
the background color to white.

10 OUTPUT 707;":MTEST:SSCREEN:DDISK:PFORMAT PAINTJET™
20 OQUTPUT 707;":MTEST:SSCREEN:DDISK:1BACKGROUND WHITR"
30 END

:MTESt : S5CReen:DDISk:BACKground?

The query returns the current background for the disk store.
[ tMTESt:SSCReen:DDISk:BACKground} {WHITe | NORMal)<NL>

The following example gets the current background color setting and prints
the setting on the controller display.

10 DIM SCREEN BACK$[30)

20 OUTPUT 707;":MTEST:SSCREEN :DDISK:BACKGROUND?"
30 ENTER 707;SCREEN_BACK$

40 PRINT SCRREN_ BACKS$

50 END
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Mask Test Commands
SSCReen:DDISk:MEDia

SSCReen:DDISk:MEDia

Command tMTESt:SSCReen:DDISk:MEDia {PAPer | TRANsparency }

The MEDia command specifies whether paper or transparency is to be used
in the printer. This control is used when the store screen is directed to the
disk. If TRANsparency is selected, the printer makes two passes over each
data row, putting more ink on the page. This darkens the page for better
transparency results. The cornmand applies only to the HP PaintJet and
Color DeskJet printers, and will slow print speed.

Example The following program sets the media type to TRANsparency.
10 OUTPUT 707;":MTEST:SSCREEN:DDISK:MEDIA TRANSPARENCY™
20 END

Query :MTESt :SSCReen:DDISk:MEDia?

) The query returns the current media for the disk store.
Returned Format [ tMTESt :SSCReen:DDISk:MEDia) {PAPer | TRANsparency }<NL>

Example The following program gets the current media setting and prints the result
on the controller screen.

10 DIM SCREEN_MEDIAS${30]

20 OUTPUT 707;*:MTEST:SSCREEN:DDISK:MEDIA?"
30 ENTER 707;SCREEN_MEDIAS

40 PRINT SCREEN_MEDIAS

50 END
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Mask Test Commands
S$SCReen:DDISk:PFORmat

Command

Example

Query

Returned Format

Example

SSCReen:DDISk:PFORmat

tMTESt:SSCReen:DDISk:PFORmat { THINkjet | PAINtjet
| LAserjet | EPSon | GIF | TIFF | CTIFf | PCx |
DJ500 | DJ550 | BWPaintjet | BWDeskjet}

The PFORmat (Print FORmat) cornmand selects the printer format to use
when storing the screen to a disk. This includes all print formats supported
by the instrument,

The following example sets the output format for the save screen disk file to
TIFF (T'ag Image File Format).

10 OoUTPUT 707;":MTBEST:SSCREEN:DDISK:PFORMAT TIFF*
20 END

tMTESt :SSCReen:DDISk:PFORmMat?

The query returns the current printer format for the disk store.

[ :+MTESt:SSCReen:DDISk:PFORmat) { THINkjet | PAINtjet |
LAserjet | EPSon | GIF | TIFF | CTIFf | PCX | DJS00 | DJI550 |
BWPaintjet | BWDeskjiet}<NL>

The following program gets the current setting for the disk file output
format and prints the result on the controller screen.

10 DIM DISK_FORMAT$[30)

20 OUTPUT 707;":MTEST:SSCREEN:DDISK:PFORMAT?"
30 ENTER 707;DISK_FORMATS

40 PRINT DISK_FORMATS

50 END
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Mask Test Commands
$SCReen:DPRinter

SSCReen:DPRinter

The MTESt:5SCReen:DPRinter sub-subsystem commands are used to set up
the printer when storing the Mask Test display screen to a printer. The

printer setup consists of the following commands:
& ADDRess,

¢ BACKground,

¢ MEDia,

® PFORmat, and

¢ PORT.
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Mask Test Cornmands
SSCReen:DPRinter:ADDRess

Command

<address_value>

Example

Query

Raturned Format

Example

SSCReen:DPRinter:ADDResg

:MTESt:SSCReen:DPRinter:ADDRess <address_value>

The ADDRess command allows the user to select the HP-IB address for the
printer. This address is used only if the port is HP-1B.

Any HP-IB address 0-30.

The following example sets the port to HP-1B for save screen printer cutput,
and tells the oscilloscope that the printer is at HP-IB address 8.

10 QUTPUT 707;":MTEST:SSCREEN:DPRINTER:PORT HPIB™
20 ouTPUT 707; " :MTEST:SSCREEN:DPRINTER:ADDRESS B8
30 ENWD

tMTESt:S8SCReen:DPRinter s ADDRees?

The query retums the current address of the printer.
[ :MTESt:SSCReen:DFRint :ADDResg] <address_value><HL>

The following exarnple gets the HP-IB address of the printer from the
oscilloscope and prints the result on the controller screen.

10 DIM SCREBN ADDRESS$[30]

20 OUTPUT 707;":MTEST:SSCREEN:DPRINTER:ADDRESS? "
30 ENTER 707;SCREEN_ADDRESSS

40 PRINT SCREEN_ADDRESS$

50 END
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Mask Tast Commands
SSCReen:DPRinter:BACKground

Command

Example

Query

- Returned Format

Example

SSCReen:DPRinter: BACKground

sMTESt:SSCReen:DPRinter :BACKground {WHITe | NORMal}

This coramand controls the background color of the graticule area of an HP
PaintJet print. It is only valid when the print format is an HP PaintJet. In
NORMal, the selected screen color is used for that area. In WHITe, the
background area is forced to white (the color of the printer paper). This
control is used when the store screen is directed to the printer.

The following program selects the HP PaintJet as the printer format and sets
the background color to white.

10 OUTPUT 707;:":HMTEST:SSCREEN:DPRINTER:PFORMAT PAINTIET"
20 OQUTPUT 707;*:MTEST:SSCREEN:DPRINTER:BACKGROUND WHITE"®
30 END

:MTESt :SSCReen:DPRinter1BACKground?

The query returns the current background for the printer.
[ tMTESt :SSCReen:DPRinter:BACKground] {WHITe | NORMal)} <HL>

The following example gets the current background color setting and prints
the setting on the controller display.

10 DIM SCREEN BACK$[30]

20 OUTPUT 707;*:MTEST:SSCREENIDPRINTER : BACKGROUND? »
30 EWTER 707;SCREEN_BACKS$

40 PRINT SCREEN_BACK$

50 EHND
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Mask Test Commands
SSCReen:DPRinter:-MEDia

Command

Example

Query

Returned Format

Example

SSCReen:DPRinter:MEDia

tMTESt:SSCReen:DPRinter:MEDia {PAPer |
TRANsparency}

The MEDia command specifies either paper or transparency in the printer. If
TRANsparency is selected, the printer makes two passes over each data row,
putting more ink on the page. This darkens the page for better transparency
results. The command applies only to the HP PaintJet and Color DeskJet
printers, and will slow print speed.

The {cllowing prograrm sets the media type to TRANsparency.

10 QUTPUT 707;":MTEST:SSCREEN:DPRINTER:MEDIA TRANSPARENCY"
20 END

:MTESt :55CReen:DPRinter:MEDia?

The query returns the current printer media.
[ :MTESt:SSCReen:DPRinter:MEDia] {PAPer | TRANsparency)<HL>

The following program gets the current media setting and prints the result
on the controller screen.

10 DIM SCREEN MEDIA$[30]

20 OUTPUT 707;":MTEST:SSCREEN:DPRINTER:MEDIA?"
30 ENTER 707;SCREEN_MEDIAS

40 PRINT SCREEN_MEDIAS

50 END
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Mask Test Commands
55CReen:DPRinter:PFORmat

Command

Example

Query

Returned Forméi

Exampls

SSCReen:DPRinter:PFORmat

tMTESt:SS5CReen:DPRinter:PFORmat {THINkjet |
PAINtjet | LASerjet | EPSon | DJ500 | DJ550 |
BWPaintjet | BWDeskjet)

The PFORmat (Printer FORmat) command selects the printer format to use
when storing the screen to a printer. This includes only the formats available
from the setup print menu that refer to a physical printer.

The following program sets the save screen printer format to the HP DeskJet
550,

10 OUTPUT 707;":MTEST:SSCREEN:DPRINTER:PFORMAT DJ550*
20 END

tMTESt :SSCReen:DPRinter:PFORmat?

The query returns the current printer format,

[:MTESt:SSCReentDPRinter:PFORmat] {THINkjet | PAINtiet |
Laserjet | EPSon | DJ500 | DI550 | BWPaintjet | BWDeskjet)<RL>

The following example gets the current save screen printer format setting
and prints it on the controtler display.

10 DIM SCREEN_PFORMATS[30]

20 OUTPUT 707;%:MTEST:SSCREEN:DPRINTER : PFORMATZ*
30 ENTER 707;SCREEW_FFORMATS

40 PRINT SCREEK_ PFORMATS

50 END
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Mask Test Commands
S$SCReen:DPRinter:PGRT

Command

Example

Query

Returned Format

Example

SSCReen:DPRinter: PORT

:MTESt :SSCReen:DPRinter:PORT (CENTronics | HPIB}

The PORT command selects the printer port for the screen when store
screen is going to the printer.

The following example sets the Centronics port for printer output when the
mask test saves a screen to the printer.

10 OUTPUT 707;"~:MTEST:SSCREEN:DPRINTER:PORT CENTRONICS®
20 END

tMTESt:SSCReen:DPRinter:PORT?

The query returns the current port type.
[ tMTESt:5SCReen:DPRinter :PORT) {CENTronicse | HPIB} <NL>

The following example determines which port is selected for save screen
printer output and prints the result on the controller screen.

10 DIM SCREEN PORT${30]

20 OUTPUT 707;*:MTEST:SSCREEN:DPRINTER:PORT?"
30 ENTER 707;SCREEN_PORTS

40 PRINT SCREEN_PORTS$

50 END
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Mask Test Commands
SSUMmary

Command

<filename>

Example

SSUMmary

sMTESt:SSUMmary {OFF | PRINter | DISK

[,<filename>]}

The :MTESt:SSUMmary {Store SUMmary) command saves the summary in
the event of a failure.

A destination of OFF tums off the summary save.

A destination of PRINter builds the summary file and sends it to the printer.
In this case a variety of printer-related controls are used to specify the
printer configuration. The following printer commands are used when

storing the summary to a printer:
® ADDRess,

& MEDia,

® PFORmat (printer format), and
s PORT.

When set to DISK, the summary is written to the disk drive using a
user-specified base name with a machine generated suffix. The results of
tests 1 2 and 3 for example may be written to files SUMMO001.8UM
SUMMO0002.SUM, and SUMMO003.8UM. The summary is a logging method
where the user can get an overall view of the test results. The summary is an
ASCII file which the user can peruse on a computer, read into a spreadsheet,
and so on.

A file prefix of four characters defaulted to MSUM.

The following program disables the save summary feature.

10 OUTPUT 707;":MTEST:SSUMMARY OFF”
20 ERD
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Query

Returned Format

Example

Mask Test Commands
SSUMmary

tMTESL : SSUMmary?

The query returns the current specified destination for the summary.
[ :MTESt:SSUMmary) {OFF | PRINter | DISK [,<filename>]}<NL>

The following example gets the setting of the save summary destination
from the oscilloscope and prints the result on the controller display.

10
20
30
40
50

DIM SUMMARY DEST$[30]

OUTPUT 707;":MTEST:SSUMMARY?"
ENTER 707;SUMMARY DEST$
PRINT SUMMARY DEST$

END
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Mask Test Commands
SSUMmary:ADDRess

Command

<address_value>

Exampie

Query

Returned Format

Example

SSUMmary:ADDRess

sMTESt:SSUMmary:ADDRess <address_value>

The :MTESt:SSUMmary:ADDRess command selects the HP-IB address for
the printer. This address is used only when the summary is going to the
printer and the port is set to HP-IB.

Any HP-IB address from 0 to 30.

The following program sets the printer output port to HP-IB at address 8,

10 OUTPUT 707; " :MTEST:SSUMMARY :PORT HPIB"
20 ouTPUT 707; " :MTEST:SSUMMARY :ADDRESS 9~
30 END

tMTESt + SSUMmary:ADDRess?

The query returns the current address of the printer.
{ :MTESt :SSUMmary:ADDRess |<address_value><HL>

The following example gets the current setting of the HP-IB address and
prints it on the controlier display.

10 DIM SUMMARY ADDRS$([30]

20 OUTPUT 707;*:MTEST:SSUMMARY :ADDRESS?"
30 ENTER 707;SUMMARY ADDRS

40 PRINT SUMMARY_ ADDR$

50 END
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Mask Test Commands
SSUMmary:MEDia

Command

Example

Query

Returned Format

Example

SSUMmary:MEDia

tMTESt:SSUMmary:MEDia {PAPer | TRANsparency}

The :MTESt:SSUMmary:MEDia command specifies either paper or
transparency in the printer. When TRANsparency is selected, the printer
prints the data twice, which makes the contents of the paper look darker
and slows down the printing process. This contro} is used when the store
summary is directed to the printer, and is only valid for the HP PaintJet and
Color DeskJet printers.

The following program sets the media type to paper for the store surunary
results.

10 QUTPUT 707; " :MTEST:SSUMMARY :MEDIA PAPER"
20 END

tMTESt:SSUMmary:MEDia?

The query returns the current specified media for the printer.
[ :MTESt:SSUMmary:MEDia] {PAPer | TRANsparency}<KL>

The following example gets the media type setting and prints the result on
the controller display.

10 DIM SUMMARY MEDIA${30]

20 OQUTPUT T07;":MTERST:SSUMMARY :MEDTA?"
30 ENTER 707;SUMMARY MEDIA$

40 PRINT 707;SUMMARY MEDIA$

50 END
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Mask Test Commands
SSUMmary:PFORmat

Command

Example

Query

Returned Format

Example

SSUMmary:PFORmat

tMTESt :SSUMmary:PFORmat {THINkjet | PAINtjet |
LASerjet | EPSon | DJ550 | BWPaintjet | BWDeskjet}

The :MTESt:SSUMmary: PFORmat (Print FORmat) command selects the
printer format to use when storing the summary to a printer. This includes
the physical printers supporied by the instrument with the exception of the
HP DesklJet 500C with the color cartridge installed. To set up the format for
the HP DesklJet 500C, use the monochrome cartridge and the BWDeskjet
parameter in the command.

The following program sets the save screen prinier format to Epson.

10 OUTPUT 707;":MTEST:SSUMMARY :PFORMAT EPSON*
20 END

tMTEST : SSUMmary : PFORmat?

The query returns the current specified printer format.

[ :MTESt:SSUMmary:PPORmat] {THINkjet | PAINtjet | LAseriet |
EPSon | DJ550 | BwPaintjet | BWDeskjet}<NL>

The following example gets the current printer format setting and prints it
on the controller screen.

10 DIM SUMMARY FORMATS[30]}

20 OUTPUT 707;":MTEST:SSUMMARY :PFORMAT? "
30 ENTER 707;SUMMARY FORMATS

40 PRINT SUMMARY FORMATS

50 END
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Mask Test Commands
SSUMmary:PORT

Command

Example

Query

Returned Format

Example

SSUMmary:PORT

:MTESt : SSUMmary:PORT {CENTronics | HPIB})

The :MTESt:8SUMmary:PORT command selects the printer port for the
sumrary when the summary is sent to the printer.

The following program sets the printer port for summary output to HP-IB.

10 OUTPUT 707;":MTEST:SSUMMARY :PORT HPIB®
20 ERD

tMTESt : SSUMmary :PORT?

The query returns the current specified port for the printer.
[ tMTESL:SSUMmMary:PORT] {CENTronics | HPIB} <NL>

The following program gets the current setiing of the summary output port
and prints the setting on the controller display.

10 DIM SUMMARY PORT${30]

20 OUTPUT 707;*:MTEST:SSUMMARY : PORT?*
30 ENTER 707;SUMMARY PORT$

40 PRINT SUMMARY_PORT$

50 END
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Mask Test Commands
SWAVeform

Command

<gourca>

<destination>

<f

ilename>

<format>

Example

SWAVeform

tMTESt:SWAVeform <source>», <destination>,
[<filename>[,<format>]]

The :MTES1:SWAVeform (Store WAVeform) command saves waveforms
from a channel, function, histogram, or waveform memory in the event of a
failure detected by the Mask Test, Each waveform source can be individually
specified allowing multiple channels or functions to be saved to disk or
waveform memories. Setting a particular source to OFF removes any
waveform save action from that source.

{CHANnelIN | FUNCtionN | FFT | HISTogram | WMEMoryN}
{OFF | WMEMoryN | DISK}

A descriptive file prefix consisting of up to four characters, If no filename is
specified the prefix defaults to CHIA...CH4B, FNI1, FN2, FFT, HIST,
MEM1.MEM4.

{TEXT [,YVALues> | VERBose] | INTernal}

The following example saves the waveform from channel 1 to waveform
memory 1 when a failure occurs.

10 ouTPUT 707;":MTEST:SWAVEFORM CHANNELI ,WMEMORY1*"
20 END
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Query

Returned Format

Example

Mask Test Commands
SWAVeform

tMTESt :SWAVeform? <source>

The query returns the current state of the :MTESt:SWAVeform command.

{ :MTESt : SWAVeform)]<aource», <destination>,
{<filename>[ ,<format>] ]<NL>

The following example gets the current save waveform configuration and
prints it on the controlier display.

10
20
30
40
50

DIM SAVE_WAVE$[200]
QUTPUT 707;*:MTEST:SWAVEFORM? CHANNEL1"
ENTER 707;SAVE_WAVES$

PRINT SAVE_WAVES

END
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Mask Test Commands
TEST

Command

Example

Query

Returned Format

Example

TEST

tMTESt:TEST {{ON | 1} {OFF | 0}}

The MTESL:TEST command controls the execution of the Mask Test
function. On allows the Mask Test to run for all of the active sources. When
the Mask Test is tumed on the Mask Test results are displayed on screen in
a window below the graticule in the mask test window. Off disables mask

testing.

The following example turns on the mask test function.

10 OUTPUT 707;":MTEST:TEST ON"
20 END

tMTESt: TEST?

The query returns the state of the mask test subsystem, whether on or off.
[ :MTESt:TRST] {1 | 0} <NL>

The following example determines whether the mask test subsystem is on or
off and prints the result on the controller screen.

10 DIM MTEST_STATE$[30]

20  OUTPUT 707;" iMTEST:TEST?"
30 ENTER 707;MTEST_STATES
40 PRINT MTEST_STATE$

50 END
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Histogram Commands

The Histogram commands and queries control the histogram features
of the HP 54720 oscilloscope. A histogram is a probability distribution
that shows the distribution of acquired data within a user-definable
histogram window. You can display the histogram either vertically for
voltage measurements or horizontally for timing measurements.

The most common use for histograms is measuring and characterizing
noise or jitter on displayed waveforms. Noise is measured by sizing
the histogram window to a narrow portion of time and observing a
vertical histogram that measures the noise on a2 waveform. Jitter is
measured by sizing the histogram window to a narrow portion of
voltage and observing a horizontal histogram that measures the jitter
on an edge.

The Histogram subsystem contains the following commands:

o AXIS, ¢ WINDow:SOURCce,

s MODE, ® WINDow:X1Position,

s RUNTI, & WINDow:X2Position,

¢ SCAle, ® WINDow:Y1Pasition, and
* SCALe:OFFSet, & WINDow:Y2Position.

* SCALe:RANGe,

* SCALe:SCAle,

e SCALe:TYPE,

Figure 29-1 is the syntax diagram for the Histogram subsystem
commands.
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Histogram Subsystem
Histograms and the Database

Histograms and the Database

The histograms, mask testing, and color-graded display use a specific
database in the oscilloscope that uses a different memory area from the
waveform record for each channel. When any of these features are turned
on, the oscilloscope starts building the database. The database is the size of
the graticule area, which is 256 pixels high by 461 pixels wide. Behind each
pixel is a 16-bit counter that is incremented each time data from a channel
or function hits a pixel. The maximum count (saturation) for each counter is
63,488, You can use the DISPlay:CGRade command to see if any of the
counters are close to saturation.

The database continues to build until the oscilloscope stops acquiring data
or all three functions (color-graded display, mask testing, and histograms)
are turned off. You can set the RUNTil (Run Until) mode to stop acquiring
data after a specified number of waveforms or samples are acquired. You can
clear the database by turning off all three features that use the database.

The database does not differentiate waveforms from different channels or
functions. If three channels are turned on and the waveform from each
channel happens to light the same pixel at the same time, the counter is
incremented by three. However, it is not possible to tell how many hits came
from each waveform. To separate waveforms, you can set the display to two
graphs or position the waveforms vertically with the channel offset. By
separating the waveforms, you can avoid overlapping data in the database
caused by multiple waveforms. Even if the display is set to show only the
most recent acquisition, the database keeps track of all pixel hits while the
database is building.

Remember that the color-graded display, mask testing, and histograms ail
use the same database, Suppose that the database is building because
color-graded display is ON; when mask tesling or histograms are turned on,
they can use the information aiready established in the database as though
they had been turned on the entire time.
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Histogram Subsystem
Histograms and the Database

Figure 23-1 (continued)
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Histogram Subsystem

AXiS
AXIS
Command ¢HISTogram:AXIS {VERTical | HORizontal}
The :HISTograr:AXIS command selects the axis of the histogram. A
horizontal or vertical histogram may be created.
Example The following example defines a vertical histogram.
10 OUTPUT 707;":HISTOGRAM:AXIS VERTICAL®
20 EBND
Query tHISTogram:AXIS?

Returned Format

Example

The query returns the currently selected histogram axis.
[:HISTogram:AXIS] {VERTical | HORizontal} <NHL>

The following example returns the result of the axis query and prints it to
the controller's screen.

10 DIM AXISS${50]

20 OQUTPUT 707;":HISTOGRAM:AKIS?"™

30 BNTER 707;AXISS

40 PRINT AXISS

50 END
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Histogram Subsystam
MODE

Command

Example

Query

Returned Format

Example

MODE

tHISTogram:MODE {OFF | WAVeform}

The HISTogram:MODE command selects the histogram mode. The
histogram may be off or set to track the waveform database.

The following example sets the histogram mode to track the waveform
database.

10 oOuTPUT 707;":HISTOGRAM:MODE WAVEFORM®

20 END

:HISTogram:MODE?

The query returns the currently selected histogram mode.
[:HISTogram:MODE] {OFF | WAVeform} <NL>

The following example returns the result of the mode query and prints it to
the controller's screen.

10 DIM MODE$[10]

20 QUTPUT 707;":HISTOGRAM:MODE?"

30 ENTER 707;MODE$

40 PRINT MODES

50 END
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Histogram Subsystem
RUNTil

RUNTil

Command tHISTogram:RUNTil {FORever | (WAVeforms, <n
waveforms>} | {(SAMples, <n samples>}}

The :HISTogram:RUNTIl command selects the histogram run until mode.
The histogram may be set to run until » waveforms or n samples have been
acquired or will run forever. If more than one run until criteria is set, then
the instrument will act upon the compietion of run until criteria which is
achieved first.

Example The following example specifies that the histogram runs until 200 samples
have been obtained.
10 OUTPUT 707;":HISTOGRAM:RUNTIL SAMPLES,200"
20 END

Query :HISTogram:RUNTil?

The guery returns the currently selected run until state.

Returned Format [:HISTogram:RUNTil} {FORever | (WAVeform, <n waveforms>} |
{SAMPles, <n samplea>}} <NL>

Exampls The following example returns the result of the run until query and prints it
to the controller’s screen.
10 DIM RUNT$[50]
20 OUTPUT 707;":HISTOGRAM:RUNTIL?"™
30 ENTER 707;RUNTS$
40 PRINT RUNTS
50 EHND
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Histogram Subsystem
SCAle

Command

Exampte

Query

Returned Format

Example

SCAle

tHISTogram:SCALe {AUTO | MANual}

The :HISTogram:SCALe command selects the histogram scaling mode. The
scaling mode may be automatic or manual. In automatic scaling, the scale
will be set to display the histogram using one half of the display. In manual
scaling, the scale and offset may be set manually to show any portion of the
histogram.

The following example selects automatic scaling.

10 OUTPUT 707;“:BISTOGRAM:SCALE AUTO"
20 END

tHISTogram: SCALe?

The query returns the currently selected histogram scale mode.
[ tHISTogram:SCALe ] {AUTO ] MANual} <NL>

The following example returns the result of the scale query and prints it to
the controller's screen.

10 DIM SCALS[50]

20 OUTPUT 707;":HISTOGRAM:SCALE?"

30 ENTER 707;SCAL$

40 PRINT SCALS$

50 END
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Histogram Subsystem
SCALe:GFFSet

Command

Example

SCALe:OFFSet

tHISTogram: SCALe :0FFSet {offset}

The :HiSTogram:SCALe:OFFSet command sets the histogram offset. For
horizontal histograms, this is the vertical offset in percentage of peak or
decibels. For vertical histograms, this is the horizontal offset in percentage
of peak or decibels.

For the linear scale type, the offset is the percentage of peak at the left or
lower edge of the display. For example with a horizontal histogram, an offset
of 50% would place one half of the peak (50%) at the lower edge of the
display. 50% of the histogram would be below the display and the other 50%
would be above the lower edge of the display.

For the log scale type, the offset is in decibels at the left or lower edge of the
display. The histogram is plotted according to the formula:

¥ =20 *log 10 (a/peak)

where x is the number of hits of a histogram column and peak is the nurnber
of hits of the largest histogram column. This means that O db is at the
histogram peak and that the offset can only contain negative values. For
exam lej with a horizontal histogram, an offset of -20 db would place 10% or
10¢2020) o the peak at the lower edge of the display.

The histogram scale should be in manual mode when the offset is modified.

The following example sets the offset to 50%.

10 oUTPUT 707;*:HISTOGRAM:SCALE tOFFSET 50°
20 END
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Query

Returned Format

Example

Histogram Subsystam
SCALe:0OFFSet

tHISTogram: SCALe: OFFSet?

The query returns the current offset in declbels or percentage of hits.
[ sHISTogram:SCALe:sOFFSet] {offset} <NL>

The following example returns the result of the offset query and prints it to
the controller’s screen.

0
20
30
40
50

DIM OFF$[50]

OUTPUT 707;*:HISTOGRAM: SCALE:OFFSET?"
ENTER 707;0FF$

PRINT OFF$

END
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Histogram Subsystem
SCALe:RANGe

Command

Example

SCALe:RANGe

tHISTogram: SCAlL.e :RANGe {range}

The :HISTogram:SCALe:RANGe command selects the histogram scale
across the entire display. For horizontal histograms, this is the vertical
percentage of peak or decibels across the display. For vertical histograms,
this is the horizontal percentage of peak or decibels across the display.

For the linear scale type, the range is in the percentage of the peak across
the display. For example with a horizontal histogram, 200% would place 25%
of the histogram in each of 8 divisions with the top of the peak (100%) at
the middle of the display.

For the log scale type, the range is in decibels full scale. The histogram is
plotted according to the formula:

Yy =20 *log 10 (x/peak)

where x is the number of hits of a histogram column and peak is the number
of hits of the largest histogram column.

The histogram scale should be in manual mode when the range is modified.

The following example sets the range of the histogram to 200%.

10 OUTPUT 707;":HISTOGRAM:SBCALE:RANGE 200"
20 EBD
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Query

Returnad Format

Example

Histogram Subsystem
SCALe:RANGe

tHISTogram: SCALe : RANGe?

The query returns the current range in declbels or percentage of hits across
the display.
{:HISTogram:SCALe:RANGe] {range}<NL>

The following example returns the result of the range query and prints it to
the controller’s screen.

10
20
a0
40
50

DIM RANGES${50}

OUTPUT 707;":HISTOGRAM:SCALE:RANGEZ™
ENTER 707;RANGES

PRINT RANGES$

BND
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Histogram Subsystem
SCALe:SCALe

Command

Example

SCALe:SCALe

tHISTogram: SCALe:SCALe (ecale)}

The :HISTogram:SCAlLe:SCALe command selects the histogram scale per
division. For horizontal histograms, this is the vertical percentage of peak or
decibels per division. For vertical histograms, this is the horizontal
percentage of peak or decibels per division.

For the linear scale type, the scale is in the percentage of peak per division.
For example with a horizontal histogram, 26% would place one quarter of
the histogram in each of 8 divisions with the top of the peak (100%) at the
middle of the dispiay.

For the log scale type, the scale ig in decibels per division. The histogram is
piotted according to the formula:

y=20%log 10 {x/peak)
where 2 is the number of hits of a histogram column and peak is the number
of hits of the largest histogram column.

The histogram scale should be in manual mode when the scale is modified.

The following example sets the histogram scale to 26% (per division).

10 OQUTPUT 707;":BISTOGRAM:3SCALE:SCALE 25"
20 END
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Query

Returned Format

Example

Histogram Subsystem
SCALe:SCALe

tHISTogram: SCALe : SCALe?

The query returns the current range in decibels or percentage of hits across
the display.
[:EISTogram:SCALe:SCALe] {ecale} <NL>

The following example returns the result of the scale query and prints it to
the controller’s screen.

10
20
30
40
50

DIM SCSCALES${50)

OUTPUT 707;":HISTOGRAM:SCALE:SCALE?*"
ENTER 707;SCSCALES

PRINT SCSCALES

EHND
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Histogram Subsystem

SCALe:TYPE
SCALe:TYPE
Command :BISTogram:SCALe:TYPE {LINear | LOGarithmic}
The :HISTogram:SCALe:TYPE command selects the histogram scale type.
The histogram may be displayed according to a linear or a logarithmic scale.
Example The following example sets the histogram scale to linear.
10 OUTPUT 707;":HISTOGRAM:SCALE:TYPE :LINEAR"
20 END
Query :HISTogram: SCALe: TYPE?

Returned Format

Example

The query returns the currently selected histogram scale type.
[:BISTogram:SCALe:TYPE] (LIMaar | LOGarithmic} <NL>

The following example returns the result of the scale type query and prints it
to the controller’s screen.

10
20
30
40
50

DIM TYPE${50]

OUTPUT 707; " :HISTOGRAM:SCALE:TYPE?*
ENTER 707;TYPE$

PRINT TYPE$

END
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Histogram Subsystem
WINDow:SOURce

Command

Example

Query

Returned Format

Example

WINDow:SOURce

tHISTogram:WINDow:SOURce {CHANnelN | FUNCtionN |
WMEMoryN | FFT)

The :HISTogram:WINDow:SOURce command selects the source of the
histogram window. The histogram window will track the source's vertical
and horizontal scale.

The following example sets the histogram window's source to CHANNEL1.

10 oQUTPUT 707;" sBISTOGRAM :WINDOW$EOURCE CHANNEL1"
20 END

:HISTogram:WINDow: SOURce?

The query returns the currently selected histogram window source.

[tEISTogram:WINDow:SOURce] {CHAHnelN | FUNCtion¥ | WMEMoryN |
FFT }<HL>

The following example returns the result of the window source query and
prints it to the controller’s screen.

10 DIM WINSOURS[50]

20 OQUTPUT 707;*:HISTOGRAM:WINDOW1BOURCE?"

30 ENTER 707;WINSOURS$

40 PRINT WINSOURS

50 END
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Histogram Subsystem
WINDowX1Pgsition

Command

Example

Query

Returned Format:

Example

WINDow:X1Position

:HISTogram:WINDow:X1Position {X1 position}

The :HISTogram:WINDow:X 1 Position command moves the X1 marker of the
histogram window. The histogram window selects a portion of the database
to histogram. The histogram window markers will track the scale of the
histogram window source.

The following example sets the X1 position to -200 micro seconds.

10 OUTPUT 707;":HISTOGRAM:WINDOW:X1POSITION ~200B-6"
20 END

:HISTogram:WINDow:X1Position?

The guery returns the value of the X1 histogram window marker.
[1HISTogram:WiNDow:X1Position] (X1 position} <®L>

The folBowing example returns the result of the X1 position query and prints
it to the controller’s screen.

10 DIM X1§$[50)

20 OUTPUT 707;* 1HISTOGRAM:WINDOW:X1POSITION?®

30 ENTER 707;%1$

40 PRINT X1§

50 END
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Histogram Subsystam
WINDow:X2Pesition

Command

Example

Query

Returned Format

Example

WINDow:X2Position

tHISTogram:WINDow: X2Pesition {X2 position}

The :HISTogram:WINDow:X2Position command moves the X2 marker of the
histogram window. The histogram window selects a portion of the database
to histogram. The histogram window markers will track the scale of the
histogram window source.

The following example sets the X2 marker to 200 micro seconds.

10 ouTPUT 707;":HISTOGRAM:WINDOW:X2POSITION 200E-6°
20 END

tHISTogram:WINDow:X2Position?

The query returns the value of the X2 histogram window marker.
{:HISTogram:WINDow:X2Position]} {X2 poaition} <NL>

The following example returns the resull of the X2 position query and prints
it to the controller's screen.

10 DIM X2$[50]

20 OUTPUT 707;":HISTOGRAM:WINDOW:XIPOSITION?"

30 ENTER 707:%2$

40 PRINT X2§

50 END

HP 54710 and HP 54720 20-19
Programmer’s Reference




Histogram Subsystem
WINDow:Y¥1Position

WINDow:Y1Position

Command :HISTogram:WINDowsY1lPosition {Y1 position}

The :HISTogram:WINDow:Y1Position command moves the Y1 marker of the
histogram window. The histograrn window selects a portion of the database
to histogram. The histogram window markers will track the scale of the

histogram window source.

Example The following example sets the position of the Y1 marker to -250 millis.
10 oUTPUT 707;*:HISTOGRAM:WINDOWIY1POSITION -2508-3%
20 END

Query :HISTogram:WINDow:YlPosition?

The query returns the value of the Y1 histograrn window marker.
Returnad Format: [ :BHISTogram:WINDow:Y1Position] {¥1 position}<NL>

Example The following example returns the result of the Y1 position query and prints
it to the controller's screen.
10 DIM Y1${50]
20 OUTPUT 707;":HISTOGRAM:WINDOW:Y1POSITION?"
30 ENTER 707;Y1$
o 40 PRINT Y1$
50 END
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Histogram Subsystem
WINDow:Y2Pysition

Command

Example

Query

Returned Format

Example

WINDow:Y2Position

1BISTogram:WINDow:Y2Position (Y2 position)

The :HISTogran: WINDow:Y2Position command moves the Y2 marker of the
histogram window. The histogram window selects a portion of the database
to histogram. The histogram window markers will track the scale of the
historgram window source.

The following example sets the position of the Y2 marker to 1.

10 OUTPUT 707;":HISTOGRAM:WINDOW:Y2ZPOSITION 1"
20 ERD

tBISTogram:WINDow:Y2Position?

The query returns the value of the Y2 histogram window marker.
{ tHISTogram:WikDow:Y2Position] {¥1 position)<NL>

The following example returns the result of the Y2 position query and prints
it to the controller's screen.

10 DIM ¥Y2$[50]

20 OuUTPUT 707;" tHISTOGRAM:WINDOW: Y2POSITION?"

30 ENTER 707;Y2§

40 PRINT Y2§

50 RBND
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WINDow:Y2Position
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Error Messages

This chapter describes the error messages and how they are
generated. The possible causes for the generation of the error
messages are also listed in table 30-1.
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Error Messages
Error Queus

Error Queue

As errors are detected, they are placed In an error queue. This queue is first
in, first out. If the error queuse overflows, the last error in the queue is
replaced with error -350, “Queue overflow.,” Anytime the error queue
overflows, the oldest errors remain in the queue, and the most recent error
is discarded. The length of the oscilloscope's error queue is 30 (29 positions
for the error messages, and 1 position for the “Queue overflow” message).
Reading an error from the head of the queue removes that error from the
queue, and opens a position at the tail of the queue for a new error. When all
errors have been read from the queue, subsequent error queries return 0,
“No error.”

The error queue is cleared when any of the [ollowing occur:
@ the instrument is powered up,

* 2 *CLS command is sent,

s the last item from the queue is read, or

@ the instrument is switched from talk only to addressed mode on the front
panel.

HP 54710 and HP 54720 30-3
Programmer's Reference




Error Messages
Error Numbers

Error Numbers

The error numbers are grouped according to the type of error that is
detected.

@ +0 indicates no errors were detected.

& -100 to -199 indicates a command error was detected

e -200 to -299 indicates an executlon error was detected.

& -300 to -399 indicates a device-specific error was detected.

e 400 to -499 indicates a query error was detected.

@ +] to +32767 indicates an oscliloscope specific error has been detected.

Command Error

An error number in the range -100 to -199 indicates that an IEEE 488.2
syntax error has been detected by the instrument's parser. The occurrence
of any error in this class sets the command error bit (bit 5) in the event
status register and indicates that one of the following events occurred:

® AnlEEE 488.2 syntax error was detected by the parser. That is, a
controller-to-oscilloscope message was received that is in violation of the
IEEE 488.2 standard. This may be a data element that violates the
oscilloscope’s listening formats, or a data type that is unacceptable to the
oscilloscope.

& An unrecognized header was received. Unrecognized headers include
incorrect oscilloscope-specific headers and incorrect or unimplemented
1IEEE 488.2 common commands.

s A Group Execute Trigger (GET) was entered into the input buffer inside
of an IEEE 488.2 program message.

Events that generate command errors do not generate execution errors,
oscilloscope-specific errors, or query errors.
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Error Messages
Execution Error

Execution Error

An error number in the range -200 to -299 indicates that an error was
detected by the instrument’s execution control block. The occurrence of any
error in this class causes the execution error bit (bit 4) in the event status
register io be set. It also indicates that one of the following events occurred:

® The program data foliowing a header is outside the legal input range or is
inconsistent with the oscilloscope's capabilities,

& A valid program message could not be properly executed due to some
oscilloscope condition.

Execution errors are reported by the oscilloscope after expressions are
evaluated and rounding operations are compieted. For example, rounding a
numeric data element will not be reported as an execution error. Events that
generate execution errors do not generate command errors, oscilloscope
specific errors, or query errors.

Device- or Oscilloscope-Specific Error

An error number in the range of -300 to -399 or +1 to +32767 indicates that
the instrument has detected an error caused by an oscilloscope operation
that did not properly complete. This may be due to an abnormal hardware or
firmware condition. For example, this error may be generated by a self-test
response error, or a full error gueue. The occurrence of any error in this
class causes the oscilloscope-specific error bit (bit 3) in the event status
register to be set.
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Error Messages
Query Error

Query Error

An error number in the range -400 Lo -499 indicates that the output gueue
control of the instrument has detected a problem with the message
exchange protocol. An occurrence of any error in this class should cause the
query error bit (bit 2) in the event status register to be set. An occurrence of
an error also means one of the following is true:

& An attempt is being made to read data from the output queue when no
output is either present or pending.

® Data in the output queue has been lost.

List of Exror Messages

Table 30-1 is a list of the error messages that are returned by the parser on
this oscilloscope.
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Error Messages
List of Error Messages

Table 30-1

Error Messages

Error Number Error Massage Cause

1 No arror The ervor queus is empty. Every error in the queue has been
read (SYSTEM:ERROR? query) or tha queus was cleared by
power-up or “CLS.

-100 Command error This is the generic syntax error used if the oscilloscope cannot
detect mora specific arrors.

101 Invaiid character A syntactic elemant contains a character thatis invalid for that
type. .

-102 Syntax error An unrecognized command or data type was encountered.

& 11<] Invakid separator The parser was expecting a separator and encountered an
illegal charactar.

-104 Data type error The parser raccgnized & data element different than one
alowed. For axample, numeric or string data was expected but
block dats wes received.

-10% GET not allowed A Group Execute Trigger was received within a program
message.

-108 Parameter not allowed More paramaters were raceived than expected for the header.

-109 Missing parameter Fewer parameters were raceived than required for the header,

112 Program mnemonic toc long The header or character data element contzing more than
twelve characters.

113 Undefined header The headar is syntactically corract, butitis undefined for the
oscilloscope. For sxample, "XYZ is not defined for the
oscilioscops.

-121 invalid character in number An invalid charsotar for the data type being parsed was
encountered. For axample, a “9” in octal data,

123 Numeric overflow Number is too large or too small 1o be representad interally,

-124 Too many digits The mantissa of 8 decimal numeric data element contained
more than 255 digits excluding leading zeros.

-128 Numeric data not slfowed Alegal numeric dats element was received, but the oscilloscope

does not accept one in this position for the header.
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. Error Number

-131

-181

-1

-1
-1

Error Messages

List of Error Messages

Emror Message
Invalid suffix

Suffix not sllowed

invalid character data

Character dats too long

Character data not allowed

String date error

Invalid string data

String data not allowed

Block data error

Invalid block date

Biock data not aliowed

Expression error

Invalid exprassion

Expression data not aliowed

Ceuzs

The suffix does not follow the syntex described in IEEE 488.2 or
the suffix is inappropriate for the oscilioscopa.

A suffix was encountered after & numeric element that does not
allow suffixas.

Either the character data slement contains an invalid charscter
of the particuler element raceived is not valid for the haader.

Alegsl character data elament was encounterad where
prohibited by the oscilloscope.

This error can be generatad when parsing 8 string dats element
This particular error message is used if the oscifloscope cannot
detect a more spacific error.

A string dats element was expected, but was invalid for some
reasaon, For example, an END messape was recaived before the
terminal quota character.

A string data slement was sncountered but wes not aflowed by
the oscilloscape at this pointin parsing.

This error can be gensrated when parting # block dats elemant
This particular error message is used if the oscilloscope cannot
detect & more specific error,

Alegal block data elament was encountered butwas not
aliowed by the oscilloscope at this pointin parsing.

This srror can ba generated when parsing an expression data
element Itis used if the oscilloscope cannot detect a more
specilic error.

Expression date was ancountered but was not afiowed by the
oscilloacope atthis pointin parsing.

Execution error Thix iz & generic syntax error which is used if the oscilioscope
cannot detect more specific errors.

Data outof range Indicates that a legel program data element was parsed but
could not be executed because the interpreted value is outside
the legal range defined by the oscilloscope.

30-8 HP 54716 and HP 54720
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Error Messages

List of Error Messages
Error Number Error Messags Cause
-223 Too much data Indicates that s legal program dats element of block,
expression, of siring type was received that contained more
data than the oscilloscope could handle due to memory or
relatad oscilloscopa-specific requirements.
-241 Hardware missing
-256 File name not found
310 System errcr Indicates that a gystem error occurred.
-350 Queus overfiow Indicates that thets is no room in the error queue and an error
cccuired but was notrecorded.
-400 Query arror This is the genatio query arror.
-410 Query INTERRUPTED
-420 Cuery UNTERMINATED
-£30 Query DEADLOCKED
-440 Guery UNTERMINATED
aftar indefinite response
HP 54710 and HP 54720 30-9
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List of Error Messages

30-10 HP 54710 and HP 54720
Programmer’s Reference




31

Algorithms




Algorithms

Algorithms

One of the primary features of this oscilloscope is its ability to make
automatic measurements on displayed waveforms. The information
on algorithms is contained in the HP 54700 FrontPanel Reference.
That reference provides defails on how automatic measurement
algorithms are calculated and offers some tips on how to improve
results.

31-2 HP 54710 and HP 54720
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A
abbreviated spelling of instructions, 5—4
aborting a digitize command, 1-16
aborting a digitize operation, 2-8
absolute maximurn voltage, and VMAX,
1887
absolute minimurm voltage, and VMIN,
19-90
accuracy and calibrationt, 12-6
accuracy and probe calibration, 12-8
Acquire Commands, 11-2

BWLinnit, 135

COMPlete, 11-6

COUNt, 11-9

INTerpolate, 11-10

MODE, i1-11

POINts, 11-12

SRATe, 1114

TYPE, 11-16
ACQuire:TYPE and display mode, 15-2
acquired data flow, 6-3
acquisition

ACQuireTYPE and completion, 118

points, 11-12

record length, 1112

sample rate, 1114

type, 11-16
acquisition record iength, 1112
acquisition reset conditions, 8-16
active probes and calibration, 12-8
ADD, 16-8, 20-3
ADDRess, 17-5
ADDRess, and SSCReen, 28-50
ADDRess, and SUMmary, 28-56
address, oscilloscope default, 2-6
Addressing, 2-5

AREA, 17-8

ARM (Arm Event Register), 4-15
ARM bit, 8-24

Arm Event Register (ARM), 4-15
arming the trigger, 2-8

ASCII character 32, 1-6

ASCI! linefeed, 1-12, 5-18

ASCII, and FORMAL, 24-17

ASSign, 15-7

attenuation factor for probe, 13-13
attenuation factors and probes, 12-8
attenuation factors, PROBe, 234
AUToscale, 9-11 to 812

Autoscale, during initiaiization, 1-13
avatlabitity and reliability of measured
data, 4-2

AVERAGE acquisition type, 11-16

buffered responses, 611

bus activity, halting, 2-8

Bus Commands, 2-8

bus management issues, 2-2

bus mode, local, 2-7

BWDeskiet (HARDcopy:DEVice), 17-6
BWLimit, 13-5to 13-8, 23-3

BWLimit command, 11-5

BWPaintjet (HARDeopy:DEVice), 17-8
BYTE, and FORMat, 24-17
BYTeorder, 24-9 to 24-10

BYTeorder, and DATA, 24-16

C

calculating functions, and data fiow, 6-4
CALe:Y1, 28-42

Calibration Commands, 12-2, 12-8

AVERage and acquisition compietion, 11-6 OUTput, 12-18

AVERage and count, 11-8
AX1S, in HISTogram command, 25-6

B
BACKground, 17-7
BACKground, and 85CReen, 28-50
BANDpass?, 24-8
bandwidth Hmit filter, 11-6
bandwidth limit, data flow, 64
bandwidth limits, BANDpass?, 24-8
basic command structare, 1-14
basic operations, 1-2
Best Accuracy Calibration Level, 12-6 to
12-7
BEST, in CALibrate command
CANcel, 12-12
CONTinue, 12-12
DATA, 12-12

advisory line, reading and writing to, 10-2  STARt, 12-13

AER?, 9-10

algebraic sum of functions, 16-8
ALL, and VIEW, 24-28
alphanuraeric characters in an embedded
string, 112

alphanumeric strings, 1-11
AMASK:CReate, 2814
AMASK:S0URce, 28-15 to 28-16
AMASK:UNITs, 28-17 to 28-18
AMASk:XDELta, 28-19 to 26-20
AMASK:YDELta, 28-21 to 28-22
AMPS as vertical units, 13-23

STATus, 12-13
Bit Definitions in Status Reporting, 4-4
BLANK, 9-13
BLANK and VIEW, 9-40
blanking the user text area, 15-30
Block data, 1-5, 1-19
block data in a learnstring, 1-5
block data, and DATA, 24-14
Block Data, in Program Data, 5-9
Biock Diagram

Status Reporting Overview, 4-3
puffer, output, 1-9

SKEW, 12-21
calibration factors, 12-4
calibration factors, and raw data, 6-4
calibration level of accuracy, 12-5
calibration protection switch, 12-3
calibration status, 12-22
CDISplay (Clear DiSplay), 9-14
center screen voltage, 13-10
CENTronics (HARDcopy:DESTination),
17-8
Channel Commands, 13-2

BWLimit, 13-5

DISPlay, 13-7

INPut, 13-8

OFFSet, 13-10

OUTput, 13-12

PROBe, 13-13, 13-16t0 13-16

PROTection, 13-17

PROTection?, 13-18

RANGe, 13-18

SCALe, 153-21

SENSitivity, 13-22

UNITs, 13-23 t0 13-25
channel reset conditions, 8-19
channei-to-channe) skew factor, 12-21
Channels, and VIEW, 24-28
Character data, 1-11
character program data, 110 to 1-11
Character Program Dats, in Program Data,
5-8
CLEar, 20-3
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clearing
buffers, 2-8
error guene, 303
overload protection, 13-17
pending commands, 2-8
Request-for-OPC flag, 8-5
Standard Event Status Enable Register,
411
Standard Event Status Register, 8-8
status data structures, 8-5
the error queue, 4-16
TRG bit, 4-10, 4-15
Clearing Registers and Queues, 4-17 to
4-18
cié{)ge(i signals, and measurement error,
1
CLOCK, and STATe, 22-39
*CLS (Clear Status), 8-5, 9-37
CME bit, 8-7, 8-9
colon, in syntax, 5-10
Colons, 55
COLumn, 15-11 )
Combining Commands in the Same
Subsystem, 1-7 :
combining compound and simple
commands, 1-12, 5-10
combining long- and short-form headers,
i-10
Command
*ESE, 8-6
ADD, 16-8, 20-3
ADDRess, 17-8
AMASK:CReate, 28-14
AMASK:SOURCce, 28-15
AMASK.UNITs, 28-17
AMASK:XDELta, 2819
AMASK:YDELta, 28-21
AREA, 17-6
ASSign, 15-7
AllToscale, 8-11
BACKground, 17-7
BWLimit, 11-85, 13-5, 23-3
BYTeorder, 24-8
CLEar, 20-3
Clear Status, 8-8
*CLS, 8-5
COLumn, 15-8, 15-11
COMPlete, 11-6

COUNt, 11-9

DATA, 15-12, 24-14
DCOlor, 15-14

DEFine, 19-14

DELay, 21-4

DELete, 144

DELTatime, 19-18
DESTination, 17-8
DEVents, 22-8

DEVice, 17-9

DIFF, 16-9

DiGitize, 1-15

DiSPlay, 18-17, 16-10, 20--3, 25-4, 264
DIVide, 16-11

DTiMe, 22-156

DUTycycie, 19-20
DWAVeform, 15-15

EDGe, 22-21

ERASe, 20-3

Event Status Enable, 8-6 to 8-7
FACTors, 1710

FAIL, 27-9, 20-17
FALLtime, 19-22

FFEed, 17-11
FFTMagnitude, 16-16
FiLEname, 17-12

FORmat, 14-5, 15-16, 2417
FREQuency, 19-29, 26-5
GLiTch, 2224, 22-43, 22-50
GRATicule, 15-17

HOLDoff, 22-28

HORizontal, 16-17
HYSTeresis, 22-29

INPut, 13-8

INTegrate, 16-20
INTerpolate, 11-10
INVerse, 15-18

INVert, 16-21

LENGth, 17-13

LEVel, 22-30

LINE, 15~19

LLIMit, 27-11, 26-18 10 2818
LOAD, 14-8

MAGNify, 16-22, 26-8§
MASK, 15-20
MASK:DEFine, 28-28
MAXimum, 16-23
MEASurement:READout, 18-7

MEDia, 1714

MERGe, 204

MINimum, 16-24

MNFound, 2712, 20-20

MODE, 11-11, 18-8, 22-31

MSPan, 26-7

MULTiply, 16-25

NWIDth, 19-51

OFFSet, 13-10, 13-13, 13-15, 16-26, 26-8

ONLY, 16-27

*GPC {Operation Complete}, 8-12

Operation Complete (*OPC), 8-12

Option (*OPT), 8-13
OUTput, 12-18, 13-12
OVERshoot, 19-53
PATtern, 22-33
PERiod, 19-55
PERSistence, 15-22
POINts, 11-12
POLYgon:DEFine, 28-30
POSition, 21-6
PREamble, 24-20
PREShoot, 19-57
PROBe, 23-4
PROTection, 1317
PWIDth, 19-59
RANGe, 13-19, 16-28, 21-7, 26-0
*RCL (Recall), B-14
Recall (*RCL), B-14
REFerence, 21-8
Reset (*RST), 8-15
RESolution, 26-10
RiSetime, 1965
ROW, 15-23
*RST (Reset), 8-15
RUMode, 28-.32
RUN, 27-14, 28-21
Save (*"SAV), 8-20
SAVE, 25-4
SCALe, 13-21, 21-9
SCALe:DEFault, 28-35
SCALe:SQURce, 28-36
SCALe:X1, 28-38
SCALe:XDELta, 2840
SCALe:Y1, 28-42
SCALe:Y2, 28-43
SCOLor, 16-24
SCRatch, 18-87
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- SENDvalid, 19-68

SENSitivity, 13-22

Service Request Enable (*SRE),
§-21

SKEW, 12-21

SLOPe, 22-36

50URce, 1528, 19-69, 24-25,
26-11, 2717, 29-6

SOURce, and TRIGger, 22-37

SPAN, 26-12

SRATe, 11-14

*SRE (Service Request Enable},
8-21

SSCReen, 27-18, 28-44, 29-9

SSUMmary, 27-30, 28-56, 2912

STATe, 22-38

STATistics, 19-T1

STORe, 14-6

STHing, 15-29

SUBTract, 16-29

SWAVeform, 27-37, 28-62, 29-8,
2910, 28--14, 2916

SWEEp, 22-44 to 2249, 22-54
to 22-55

TEST, 27-39, 28-64, 29-7

TEXT, 15-30

*TRG (Trigger), 8-25

Trigger (*TRG), 8-25

TSTArt, 18-30

TSTOp, 18-12

ULiMit, 2741

UNITs, 13-23

VAMPlitude, 16-80

VAVerage, 19-82

VBASe, 18-84

VERSus, 16-30

VERTical, 16-31

VIEW, 21-10, 24-28

VMAKX, 18-87

VMIN, 18-90

VPP, 19-92

VRMS, 19-04

VSTArt, 18-15

VSTOp, 18-17

VTOP, 19-97

VUPPer, 18-59

*WAI (Wait-to-Continue}, 8-27

Wait-to-Continue (*WAID, 8-27

WINDow, 26-13
WINDow.DELay, 21-11
WINDow:POSition, 21-13
WINDow:RANGe, 2114
WINDow:SOURce, 21-15
X1Position, 18-19
X1Ylsource, 18-21
X2Position, 18-20
X2Y2source, 18-22
XOF¥'set, 256-5
XRANge, 25-5
Y1Position, 18-24
Y2Position, 18-25
YOFTset, 25-6
YRANge, 25-6
Command and Data Concepts,
2-6
Command Error, 30-4
Command Error (CME), Status
Bit, 4-4
command error and protocol, 3-4
command execution and order,
3-4
command format, 1-4
command mode, 2-5
command structure, 1-14
Coramand Tree, -8 to 6-9
Command Types, 6-6
commands embedded in program
messages, 5-12
commas and spaces, 1-6
Common Command Header, 1.8
Common Command Headers, 5-6
Common Commands, 8-2
*TST (Test), 8-26
Clear Status (*CLS), 8-5
*CLS (Clear Status), 85
*ESE (Event Status Enabile), 8-6
SR (BEvent Status Enable), 8-8
Event Status Enable (*ESE), 8-6
Event Status Register (*ESR),
88
Identification Number (¥IDN),
8-10
*DN (Identification Nurber),
8-10
Learn (*LRN), B-11
*LAN (Learn), 8-11

*QPC (Operation Complete}, 8-
12

Operation Complete (*OPC}, 8-
12

*QPT (Option), 8-13

Option (*OPT), 8-13

Reset (*RSTY, 8-15

*RST (Reset), 8-15

*SAV (Save), 8-20

Save (*SAV), 8-20

Service Request Enable (*SRE),
8-21

*SRE (Service Request Enable},
8-21

Status Byte (*STB), 8-23

*STB (Status Byte), 8-23

Test (*TSTH, 8-28

*TRG (Trigger), 8-25

Trigger (*TRG), 8-25

*WAI (Wait-to-Continue), 8-27

Wait-to-Continue (*WAID), 8-27
Common Commands Syntax
Diagram, 8-3
comrmoen commands within a
program message, 8.4
Communicating Over the Bus,
2-6
COMPlete, 11-8
complete spelling of instructions,
.

COMPlete?, 24-11

compound and simple com-
mands, combining, 5-10
Compound Command Header, 1-
7

Compound Command Headers,
5-8

compound queries, 3-4
concurrent commands, 8-11
CONDition, and STATe, 2240
connected dots, effect on meas-
urements, 6-4

Controller code and capability, 2.
4

Controlter, HP 9000 Series
2007300, 1-2

controlling the front panel while
programrming, 2-7

Index-3




Index

conventions of programming, 6-2
Conversion from Data Value to Y
Axis Units, 244

COUNt, 11-9

COUNt:FAlLures?, 28-23
COUNt:FSAMples?, 28-24
COUNtFWAVeforms?, 28-25
COUNL:SAMPles?, 28-26
COUNt:WAVeforms?, 28-27
COUNt?, 24-12

eoupling, input, 13-8, 13-16
COUPling?, 24-13

critical measurements and
calibration, 12-6.

CTIFf (HARDcopy:DEVice), 17-8
CURScr?, 186 .

D

DATA, 15-12 to 15-13, 24-14 10 24-16
Data Acquisition, 24-3

Data Acquisition Types, 244

Data Conversion, 24-4

Data Flow, 6-3 to -4

data in a learnstring, 1-5

data in a program, -6

data mode, 2-5

Data Structures and Status Reporting,
4-5 10 4-7, 8-7 10 -9

data transmission mode, and FORMat,
2417

data, muitiple program, 1-10

DATE, 10-4

dBimn offset, 26-8

DCOLor, 15-14

DDE bit, 8-7, 8-9

DECibel, PROBe, 23—4

decimal 10 (ASCH linefeed), 5-13
decimal 32 (ASCI space), 1-6

Decision Chart for Status Reporting, 4-18

default HP-IB conditions, 2-3

default oscilloscope address, 2-6
DEFine, 19-14 t0 1917

define measure reset conditions, 8-18
defining functions, 16-2
Definite-Length Block Response Data,
1-19, 5.8

DELay, 214 to 215

delay values and functions, 16-3

delay, and WINDow:DELay, 21-11
DELete, 144
deleting files, 144
delta time, and DEFine, 18-14
DELTatime, 19-18t0 19-19
DELTatime, and DEFine, 19-14
derivative of functions, 16-9
DESKjet (HARDeopy:DEVice), 17-9
DESTination, 17-8
DEVents, in TRIGger command, 22-8

ARM, 22-91022-10

EVEN, 22-11 10 22-12

TRIGger, 22-13 t0 22-14
DEVice, 17-9
device address, 1-3, 1-5, 54
device addresses, 2-6
device clear (DCL), 2-8
Device Clear code and capability, 24
Device Dependent Error (DDE), Status
Bit, 4-4
Device Trigger code and capability, 2—4
Device- or Oscilloscope-Specific Error,
30-5
device-dependent data, 1-19, 5-8
device-speeific error and protocol, 3-4
DFREQuency, in MEASure:FFT
command, 19-24
DIFF, 16-9
digital bandwidth limit filter, 11-5
DIGitize, 9-15 to 3-16
DIGitize Command, 1-15
digitize, aborting, 2-8
DIGITIZE, seting up for execution, 11-2
DiRectory?, 14-4
disabling serial poll, 2-8
discrete derivative of functions, 16-9
DISK (HARDcopy:DESTination), 17-8
Disk Coramands, 14-2

DELete, 14-4

DiRectory?, 144

FORmat, 145

LOAD, 145

8TORe, 146
disk reset conditions, 8-19
DISPlay, 13-7, 16-10, 20-3, 25-4, 254
Dispiay Commands, 15-2

ASSign, 15-7

COLurn, 15-8, 15-11

DATA, 15-12

DCOLor, 15-14

DWAVeform, 15-15

FORmat, 15-16

GRATicule, 15-17

INVerse, 15-18

LINE, 15-19

MASK, 15-20

PERSistence, 15-22

ROW, 15-23

SCOLor, 15-24

S0URce, 15-28

S5TRing, 15-29

TEXT, 15-30
Dispiay DISk, and SSCReen, 2718, 28-45
display persistence, 15-22
Display PRinter, and SSCReen, 27-18,
28-45
display reset conditions, 8-17
DISplay:LINE and masking, 15-21
Display:STRing and masking, 15-21
DIVide, 16-11
dividing functions, 16-11
DJ500 (HARDeopy:DEVice), 17-9
DJ550 (HARDcopy:DEVice), 17-9
DMAGnitude, in MEASure:FFT command,
1825
DOS file compatibilty, 14--2
double-wide plug-in

sample rate, 1114
Priver Electronics code and capability, 2-4
DSP (display), 10-5 to 10-6
DTiMe, in TRIGger command, 22-15

ARM, 2216 to 22-17

DELay, 22-18

TRIGger, 2219 to 22-20
Duplicate Mnemonics, 1-8
duration between data points, and
XINCrement, 24-31
bBUTycycle, 19-20 to 19-21
DWAVeform, 15-15

E

EDGe, in TRIGger command, 22-21
SLOPe, 22-22
50URce, 2223

EDLY, and DEVents, 22-8

EEPROM and calibration factors, 12-4
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embedded commands, 5-12

Embedded strings, 1~3, 1-5, 1~12, 5-8
Embedded Strings, in Program Data, 5-8
Enable Register, 8-4

End Of String (EOS), 1-12

End Of Text (EOT, 112
End-Or-Identify (EOI}, 1-12

Example Program, 114

Example Program, in initialization, 1-14
Example Programs, 7-2

exceptions to protocol, 34

EXE bit, 8-7, 8-9

executing DIGITIZE, 11-2

Execution Error, 30-5

End-Or-ldentify (EOI} as terminator, 5-13 Execution Error (EXE), Status Bit, 4-4

ENGlish (HARDcopy: LENGth), 17-13
ensemble count and type, 11-9
EO! {End-Or-Identify), 1-12
EOl and IEEE 488.2, 6-11 to 612
EQOS (Erd Of String), 1-12
EOT (End Of Text), 1-12
EPSon (HARDcopy:DEViee), 17-9
equipment for ealibration, 12--3
equivalent time mode, 11-11
equivalent time mode and data flow, 6-4
ERASe, 9-17, 20-3
error
query interrupt, -9
error in measurements, 19-3
Error Messages, 30--2
Error Messages tabie, 30-T
Error Numbers, 30-4
Error Quene, 30-3
error quene and query results, 5-7
error quene overflow, 30-3
Error Queue, and Status Reporting, 4-16
ERRor?, 10-7 to 10-9
errors
exceptions to protocol, 3-4
ESB (Event Status Bit), 44
ESB (Event Summary Bit), 8-6
ESB bit, 8..22, 8-24
*ESE (Event Status Enable), 86 t0 8-7
*ESE, 8-6
*ESR (Event Status Register), 8-8t0 8-8
ESR (Standard Event Status Register),
4-11
ETIMe, 11-11
Event Delay Triggering mode, 22-8
event monitoring, 4-2
event registers default, 2-3
BEvent Status Bit (ESB), 4-4
Event Status Enable (*ESE), Status
Reporting, 4-12
Event Summary Bit (ESB), 8-6

execution error and protocol, 3-4
execution errors, and command errors,
30-4

execution of commands and order, 3-4
exponential notation, 1-11

FFT, in WAVelorm:S0URce command,
24-25

FFT, in WMEMory:SAVE command, 25-4
FFTMagnitude, 16-16

FlLEname, 17-12

filenames, 14-2

filter, internal low-pass, 13-5
filtering, 11-5

FIS0O, 6-4

flow of acquired data, 6-3 to 64
forever mode, 27-14, 28-32

FORmat, 14-5, 1516, 24-17 to 24-18
format of commands, 14

exponential notation, in program data, 5—8FORMat and DATA, 24-16

Exponents, 1-11
external triggering, TRIGgerN, 23-2

F
FACTors, 17-10
FACTors (HARDeopy:AREA), 17-6
fail modes, 27-9
Fait softkey, 27-8, 27-12
FAIL, in Limit TESt cormmand, 27-9 to
27-10
{al] time measurement setup, 19-3
FALLtime, 1522 to 19-23
FFied, 17-11
FFT (X1Y1source), 18-21
FET (X2¥2s0urce), 18-22
FFT Commands, 26--2

DISPlay, 264

FREQuency, 26-5

MAGNify, 26-6

MSPan, 26-7

OFFSet, 26-8

RANGe, 26-9

RESolution, 26-10

SOURce, 26-11

SPAN, 26-12

WINDow, 26-13
FFT window type, 26-13
FFT, and BLANK command, 9-13
FFT, and DIGitize command, 8-16
FFT, and DISK:STORe command, 14-6
FFT, and DiSPlay:ASSign command, 15-7
FFT, and STORe command, 9-36
FFT, and VIEW command, 5-40
FFT, in MENU command, 9-23

formatting disks, 14——5
formatting query responses, 10-2
formfeed, 17-11
Fractional values, 1-11
FRAMe, in CAlibrate command

CANcel, 1214

CONTinue, 12-14

DATA, 12-15

DONE?, 12-15

LABel, 12-16

MEMory?, 12-16

STARt, 12--16

TIME?, 12-17
FREQuency, 18-28 to 19-30, 26-5
frequency measurernent setup, 19-3
frequency resclution for FFFT, 26-10
frequency span of FFT, 26-12
FREQuency, in FUNCtion:FF'T command,
16-12
FREQuency, in MEASure:FFT command,
18-25
front-pane} control while programming,
2-7
front-panel] simulation, 102
full-scale vertical axis, 13-19
function and vertical sealing, 16-28
Funection Coramands, 16-2

ADD, 16-8

DIFF, 16-8

DISPlay, 16-10

DiVide, 16-11

FFTMagnitude, 16-16

HORizontal, 16-17

INTegrate, 16-20
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INVert, 16-21

MAGNify, 16-22

MAXimum, 16-23

MINimum, 16-24

MULTiply, 16-25

OFFSet, 16-26

ONLY, 16-27

RANGe, 16-28

SUBTract, 1629

VERSus, 16-30

VERTical, 16-31
funetion time scale, 16-3
Funetional Diagram' for Limit Test, 27-3
functional elements of protoco!, 3-3
functions

caleulating and data flow, 64

combining in instructions, 1-7
Funetions, and VIEW, 24-28

G
gain and offset of a probe, 12-8
general bus management, 2-2
GGTHan
Definition, 22-24
GIF (HARDcopy:DEVice), 179
GLETch, in TRIGger command, 22-24
POLarity, 22-25
SOURce, 22-26
WIDTh, 22.27
giobal reset conditions, 8-15
GLTHan
Definition, 22-24
go-to-local command (GTL), 2-7
graphs, setting the number of, 15-16
GRATicule, 1517
GRATicule (HARDcopy:AREA), 17-6
group execute trigger (GET), 2.8

H
halting bus activity, 2-8
handshake code and capabilities, 2—4
Hardcopy Commands, 17-2
ADDRess, 17.5
AREA, 17-6
BACKground, 17-7
DESTination, 17-8
DEVice, 17-9
FACTors, 17-10

FFEed, 17-11
FILEnare, 1712
LENGth, 17-13
MEDia, 1714
hardeopy of the screen, 172
hardeopy output and message
termination, 3-4
HEADer, 10-10
Header Types, 1-7
header within instruetion, 1-5
Header, Instruction, 5-5to 5-6
Headers, 1-6
headers in syntax, 1-4
HEEN, 9-18
HELP, in MENLU command, 9-23
HER?, 9-19
High SENsitivity, and hysteresis, 22..28
HiSTogram commands, 20-2
WINDow: X2Position, 29-18
WINDow:Y1Position, 28-20
WINDow:Y2Position, 29-21 to 29-22
Histogram Event Register, 4-15
HiSTogram, in MENU command, 8-23
HITS, in MEASure:HISTegram command,
1931 to 19-32
HOLDoff, in TRIGger command, 22-28
HORizontal, 16-17
horizontat functions, controfling, 21-2
horizontal offset, and XOFFset, 25-5
horizontal range, and XRANge, 25-5
horizontal scaling and functions, 16-3
Host, language, 1-6
HP 9000 Series 200/300 Controlier, 1.2
HP BASIC 5.0, 1-2
HP BASIC Enter Statement, 5-3
HP BASIC Output Statement, 5-3
HP PaintJet print background, 17-7
HP-1B Default Startup Conditions, 2-3
HP-1B Interface Connector, 2-3
HP.IB menu, 2-5
HPIB (HARDcopy:DESTination), 17-8
hue, 15-25
HYSTeresis, in TRIGger commeand, 22-29

I
Identification Number (*IDN), 8-10
*IDN (ldentification Number), 8-10
IEEE 4881, 3-2
{EEE 488.1 and IEEE 488.2 relationship,
32
iEEE 488.1 definitions for the interface,
2-2
{EEE 488.2, 3-2

Standard, 1-2

Standard Status Data Structure Model,
42
IEEE 488.2 compliance, 3-2
IEEE 488.2 conformity, 1-2
IEEE 488.2 syntax diagrams defined, 3-8
Ignore softkey, 27-12
image specifier, -K, 10-20
image specifiers, and DATA, 24-15
image specifiers, and PREamble, 24-21
impedance, input, 13-8, 1316
individual comamands language, 1-2
Infinity Representation, §-11
Initialization, 1-13

event status, 4.2
INPut, 13-8t0 13-8
input buffer, 3-3

clearing, 2-8

default condition, 3-4
input coupling, and COUPling?, 24-13
Instruction Header, 1-8, 55 to 5-6
Instruction headers, 1-6
Instruction Terminator, 5-13 to 5-14
Instructionsg, 14, §-4
instrument address, 2-8
Instrument Status, 1--20
integer definition, 1-11
integer, in syntax definition, 5-8
INTegrate, 16-20
Interface Capabilities, 2-4
interface clear (IFC), 2-8
interface clear message (JFC), 2-5
Interface Funetions, 2-2
Interface Select Code, 2-6
interface, initializing, 1-13
internal low-pass filter, 13-5
internal lowpass filter, BWLimit, 23-3
INTerpolate, 11-10
INTERPOLATE acquisition type, 1116
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INTerpolate and acquisition completion,
116

interpolator, and data flow, 6-4
interpreting commands, parser, 3-3
interrupted query, 1-8

Introduction to Programming, 1-2
[INVerse, 15-18

inverse video, 15-18

[NVert, 16-21

inverting functions, 16-21

K

K, 10-20

K, and DATA, 24-15
KEY, 10-11 to 1016
Key Queue, 4-17

L

languge for programming examples, 1-2
LASerjet (HARDcopy:DEVice), 17-9
LCL (Local Event Register), 4-13
Learn (*LRN}, 8-11

learn string, 8-11

learnstring bloek data, I-86

LENGth, 17-13

LER?, 8-20

LEVel, in TRIGger command, 22-30
LF/HF reject, input, 13-8, 13-16
Lirnit Test Commands, 27-2

Limit Test Event Register, 4-14
Limit Test Register (LTER), 4-14
LINE, 15-18

linefeed, 112

List of Error Messages, 30-6 to 3010
Listener code and capability, 2—4
listeners, unaddressing all, 2-8
LLIMit, in Limit TESt command, 27-11
LOAD, 14-5

Local Event Register (LCL), 4-13
Local Lockout (LLO), 2-7

iocal lockout default, 2-3

iocal mode, 2-7

iocal mode default, 2-3

fockout mode default, 2-3

LOGie, and STATe, 22-41

Long form, 1-10

long form instructions, 5-4

LONG, and Format, 24-18

long-form headers, 1-10
LONGform, 1017 to 1018
low-pass filter, internal, 13-6
lower test limt, 2711
lower-case headers, 1-10
Lowercase, 1-10
lowpass filter, BWLimit, 23-3
“LRN (Learn), 8-11, 16-20
LSBFirst, and BYTeorder, 24-9
LTEE, 9-21
LTER (Limit Test Register), 4-14
LTER?, 822
LTESt Commands, 27-41
- FAIL, 27-9

LLIMit, 27-11

NMFound, 27-12

RUN, 27-14

SOURce, 27-17

S8CReen, 2718

SSUMmary, 27-30

SWAVeform, 27-37

TEST, 2738
LTESt, in MENU command, 9-23
aminosity, 15-25

M
M18, in MEASure HISTogram command,
16-37 t0 1938
M28, in MEASure:HiSTogram command,
19-39 to 1840
M38, in MEASure:HISTogram command,
19-41 to 1942
MAGNify, 16-22, 26-8
MAGNify, in FUNCtion:FF'T command,
16-12
magnifying the FFT, 26-7
MAGNitude, in MEASure:FFT command,
19-28
MAIN, and VIEW, 24-28
Mainframe Calibration, 12-3
Making Measurements, 194
managing bus issues, 2-2
Marker Commands, 18-2, 18-6
MEASurement:READout, 18-7
MODE, 18-8
TDELta?, 18-9
TSTArt, 18-10
TSTOp, 18-12

VDELta?, 18-14

VSTArt, 18-15

VSTOp, 18-17

X1Position, 1818

X1Yisource, 18-21

X2Pasition, 18-20

X2Y¥2source, 18-22

XDELta?, 18-23

YiPosition, 18-24

Y2Position, 18-25

YDELta?, 18-26
marker reset conditions, 8-17
MASK, 15-20to 15-21
mask parameter, 1520
Mask Test Commands, 28-2
Mask Test Event Register, 4-14
mask, Service Request Enable Register,
8-21
MASK:DEFine, 28~28 to 28-29
Master Summary Status (MSS) and *STB,
8-23
Master Summary Status (MSS), Status
Bit, 4-4
math reset eonditions, 8-19
MAV (Message Available), 44
MAV bit, 8-22, 8-24
MAXimum, 16-23
MEAN, in MEASure:HISTogram
cormmand, 19-33 to 19-34
Measure Commands, 19-2

DEFine, 10-14

DELTatime, 1918

DUTycycle, 1520

FALLtime, 19-22

FREQuency, 1829

NWIDth, 19-5]1

OVERshoot, 15-53

PERiod, 19-55

PREShoot, 19-57

PWIDth, 19-59

RESults?, 19-61

RiSetime, 19-66

SCRatch, 15-67

SENDwalid, 19-68

SOURee, 19-69

STATisties, 18-71

TMAX?, 18-74

TMIN?, 18-76
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TVOLL?, 18-72, 15-78
VAMPlitude, 19-80

MODE, in HISTogram command, 29-7 N
MODe, in TRIGger command, 22-31to  New Line, 1-12

YAVerage, 19-82
VBASe, 19-84
VLOWer, 19-86
VMAX, 19-87
VMiDdle, 16-89
VMIN, 19-80
VPP, 16-02
VRMS, 1994
VTIMe?, 18-96
© VTOP, 19-97
VUPPer, 16-99 :
MEASure:RESults and statisties, 16-71

-Measurement Error, 18-3

Measurement Not Found, in Limit Test,
27-12 -

Measurement Setup, 1

measurement source, and SOURce, 19-69

sMEASurement:READout, 18-7

measurements

effect of connected-dots, 6-4

pixel memoty, 6—4

repeatability, 64

waveform memories; 6-4
MEDia, 17-14
MEDia, and SSCReen, 28-50
MEDia, and SSUmmary, 28-56
MEBian, in MEASure HISTogram
command, 19-35 to 19-36
Memories, and VIEW, 24-28
MENLU, 6-23
MERGe, 3-24, 204
Message (MSG), Status Bit, 4.4
Message Available (MAV), Status Bit, 44
Message Available Bit and *OPC, 8-12
Message Comnmuncations and System
Funections, 3-2
message exchange protocols of IEEE
488.2, -3
Message Queue, 4-17
message termination with hardcopy, 34
METric (HARDcopy:LENGth), 17-13
MIN, 16-24
Mnemonic Truncation, 5-5
MNFound, in Limit TESt cormmand, 27-12
to 27-13
MODE, 11-11, 18-8

22-32

model number, reading, 8-13
MODel?, 9-25

monitoring events, 4-2
MSBFirst, and BYTeorder, 24-9
MSG bit, 8-22, 8-24

MSPan, 26-7

New Line (NL) as terminator, 5-13

NL (New Line), 1-12

Noise REJect, and hysteresis, 2228
NORMal (HARDecopy:BACKground), 17-7
Normal Accuracy Calibration Level, 12-5
NORMAL acquisition type, 11-16

NORMal and acquisition completion, 11-6

MSPan, in FUCNton:FFT command, 16-13NORMal, and hysteresis, 22-29

MSS bit and *STB, 8-23
MTEE, $-26
MTER?, 8-27
MTESt Commands
AMASk:CReate, 28-14
AMASk:80URce, 2816
AMASK:UNITs, 28-17
AMASK:XDELta, 28-19
AMASk:YDELLa, 28-21
MASK:DEFine, 28-28
POLYgon:DEFine, 28-30
RUMode, 28-32
SCALe:DEFauit, 28-35
SCALe:SOURce, 28-36
S5CALe:X1, 28-38
SCALe:XDElLta, 28-40
5CALe:Y], 2842
SCALe:Y2, 28-43
58CReen, 2844
5SUMrmary, 28-56
SWAVeform, 28-62
TEST, 28-64

MTESt, in MENU command, 8-23

multi-siot plug-in

best accuracy calibration, 12-6
Multipte Functions within a Sub-

system, 511
muitiple instructions, 5-10

Mutltiple numeric variables, 1-19
Muitiple program commands, 1--

12
muitiple program data, I-10
Multiple Queries, 1-19

Multiple subsystems, 1-12, 5-10

MULTiply, 16-25
my listen address (MLA), 26

number of graphs, 15-16

Numeric data, 111

numeric program data, 1-10to 1-11
Numeric Program Data, in Program Data,
5.8

Numeric Variable Example, 1-18
Numeric variables, 1-18

NWIDth, 18-51 to 19.52

o
OFFSet, 13-10to 13-11, 16-28, 26-8
offset and gain of & probe, 12-8
OFFSet, in MEASure HISTogram
command, 1943
ONLY, 16-27
*OPC (Operation Complete), 8-12
OPC bit, 8-7,8-9
OPEE, 9-28
OPER bit, 8-22, 8-24
OPER?, 8-20
operands and time scale, 16-3
operating the disk, 14-2
Operation Complete (*OPC), 8-12
Operation Complete (OPC), Status Bit,
4-4
operation status, 4-2
Operation Status Register (OPR), 4-13
OPR (Operation Status Register), 4-13
*OPT (Option), 8-13

*OPT (Option), 8-13
Option (*OPT), 8-13
Options, Prograrn Headers, 1-10
order of commands and execution, 3-4
Oscilloscope Data Flow, 6-3
oscilloscope default address, 2-68
other taik address (OTA), 2-5
OUTput, 13-12
output buffer, 1-8
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Output Command, 1-4
output format, 17--9
output queue, 1-9, 3-3, 4-17

clearing, 2-8

default condition, 3-4

definition, 3-3
output queue and query resuits, 5-7
OUTPUT statement, 13
OUTput, in CALibrate command, 12-18
overfapped and sequential commands,
6-11
overload protection, 13-17
OVERshoot, 18-53 to 18-54

P
PAINtjet (HARDcopy:DEVice), 17-8
PAPer (HARDcopy:MEDia), 17-14
paper length, setting, 17-13
Parallel Poll code and capability, 2-4
parametric measurements, 19-2
Parse tree, 3-7
Parse Tree example, 3-7
Parser, 1-13, 3-3
default condition, 34
definition, 3-3
resetting, 2-8
passing values across the bus, 1-9
passive probes and calibration, 12-8
PATTern, in TRIGger command, 22-33
CONDition, 22-34
LOGie, 22-35
PCX (HARDcopy:DEVice), 17-9

ERASe, 20-3
pixel memory, storing, 14-6
Plug-in Calibration, 124
PLUGIn, in CALibrate command

CANcel, 12-19

CONTinue, 1219

DONE?, 12-19

MEMory?, 12-20

STARS, 12-20

TIME?, 12-20
PQOINts, 1112 t0 1113
points in &n acquisition, 11-12
POINts?, 24-19
POLarity, and GLITch, 22-25
POLYgon:DEFine, 28-30 to 28-31
PON bit, 8-7, 8-9
PORT, and 85CReen, 27-24, 28-50
PORT, and SSUMmary, 27-30, 28-56
POsSition, 21-6
position, and WINDow:POSition, 21-13
postprocessing, and data flow, 64
pound sign (¥) and block data, 1-19
Power On (PON), Status Bit, 44
power-up condition of HP-IB, 2-3
PP, in MEASure:HISTogram command,
15-46 to 19-47
PREamble, 2420 to 24.24
PREamble, and DATA, 24-16
PREShoot, 19-57 to 19-58
PRINt, 9-30
PRINt, in MENU command, 5-23
printing specific screen data, 17-6

PEAK, in MEASure:HiSTogram command, printing the screen, 17-2

19-44 to 1945
peak-to-peak voltage, and VPP, 15-02

PROBe, 13-13 to 13-14, 23-4
prebe attenuation factor, 12-8

PEAXK], in MEASure:FFT command, 19-26Probe Calibration, 12-8, 12-10 to 12-11
PEAK2Z, in MEASure:FFT command, 19-27PROBe, in CHANne] command

pending commands, clearing, 2-8
PERiod, 18-55 to 15-56
period measurement setup, 15-3
PERsistence, 15-22
PFORmat, and SSCReen, 2724, 28-50
PFORmat, and SSUMmary, 27-30, 28-56
pixel memory and data flow, 6-4
Pixel Memory Commands, 20-2, 204
ADD, 20-3
CLEar, 20-3
DISPlay, 20-3

CAlibrate, 13-15
Program Data, 1-6, 1-10, 5-8 to 5-9
program data in syntax, I-4
Program Data Syntax Rules, 1-10
program data types, 1-10
program data within instruction, 1-5
Program example, 1~14
Program Header Opticns, 1-10
Program Message Terminator, 1-12
Program Qverview, initialization example,
1-15

program syntax, 1-4

programming and front-panel control, 2-7
programming basies, 1-2
Programming Conventions, 6-2
programming examples langauge, 1-2
Programming Getting Started, 1-13
Programming Syntax, 5-2
PROTection, 13-17

protection switch, ealibration, 12-3
Protocol, 3-3

Protocol exceptions, 34

protocol exceptions , 34

Protocol Operation, 34

Protoco] Overview, 3-3

Protocols, 3-3 to 3-4

pulse width measurement setup, 19-3
PWIDth, 19-58 to 19-60

Q

Queries, defined, 5-7

Query, 1-6, 1-8
ADDRess, 17-5
AER?, 8-10
AMASK:50URce?, 28-16
AMASK:UNITs?, 28-18
AMASK:XDELta, 2820
AMASK:.YDELta, 28-22
AREA?, 17-6
ASSign?, 15-7
BACKground?, 17-7
BANDpass?, 24-8
BWLimit?, 11-5, 13.5, 23-3
BYTeorder?, 2410
COLumn?, 15-8to 156-11
COMPlete?, 11-7, 24-11
COUNu:FAlLures?, 28-23
COUNt:FSAMples?, 28-24
COUNt:FWAVeforms?, 28-25
COUNt:SAMPles?, 2826
COUNt:WAVeforms?, 28-27
COUNt?, 11-8, 24-12
COUPling?, 24-13
CURSor?, 18-6
DATA?, 15-13, 24-15
DELay, 21-4
DELTatime?, 19-18
DESTination?, 17-8
DEVent?, 22-8, 2211, 22-51 to 22-53,
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22-56
DEVents?, 22.-13
DEVice?, 17-8
DlIRectory?, 14-4
DISPlay, 13-7
DiSPlay?, 16-10, 25-4, 264
DTiMe?, 22-186, 22-20

. DUTyeycle?, 19-21

DWAVeform?, 15-15
EDGe?, 2223
*FSR, 8-8 s
Event Status Enable, 8-§ 7°
Event Status Register, 8-8
FACTors?, 17-10 s
FAIL?, 27-10, 29-17
FALLtime?, 19-22
FFEed?, 17-11

...FORmat, 15-16
FORmat?, 15-16, 24-18
FRAMe, 12156 -
FREQuency?, 19-30, 26-5
GLITch?, 22-26 -
GRATicule?, 1517
HOLDoff?, 22-28 -
HORizontal?, 16-17-
HYSTeresis?, 2228
Identification Number (*IDN), 8-10
*IDN (Identification Number), 8-10
INPut?, 13-9, 13-16
INTerpolate, 11-1¢
INVerse?, 15-18
Learn (*LRN), 8-11
LENGth?, 17-13
LEVei?, 22-30
LLiMit?, 27-11, 26-18 t0 28--19
*LRN (Learn), 8-11
MAGNify?, 26-6
MASK:DEFine?, 28-29
MASK?, 15-20
MEDia?, 17-14
MNFound, 27-13, 280-20
MODE, 22-32
MODE?, 11-1], 18-8
MSPan, 26-7
NWIDth?, 18-32, 18-34, 15-36, 19-38,

19-40, 19-42, 1945, 19-47, 19-50, 18-52

OFFSet?, 1311, 16-26, 26-8
*OPC (Operation Complete), 8-12

*OPT (Option), 8-13

Option (*OPT), 8-13

OUTput?, 12-18, 1312

OVERshoot?, 19-54

PATtern?, 22-34

PERiod, 1955

PERSistence?, 15-22

POINts?, 11-13, 24-19

POLYgon:DEFine?, 28-31

POSition?, 21-6

PREamble?, 24-22

PREShoot, 19-58

PROBe?, 13-14, 234

PROTection?, 13-18

PWIDth?, 19-60

*SRE? (Service Request Enable), 821

RANGe, 13-19

RANGe?, 1319, 1628, 21--7, 26-9

REFerence?, 21-8

RESolution?, 26-10

RESults?, 15-61

RiSetime?, 19-66

ROW?, 15-23

RUMode?, 28-34

RUN?, 27-18, 26-21

SCALe:SOURce?, 28-37

SCALe:X1?, 28-39

SCALe:XDELta?, 28-41

SCALe:Y1?, 28.42

SCALe:Y27, 28-43

SCALe?, 13-21, 21-9

SCOLor?, 15-26

SENDvalid?, 19-68

SENSitivity?, 13-22

Service Request Enable (*SRE?), 8-21

SKEW?, 1222

SLOPe?, 22-36

SOURce, 24-25

SOURce?, 15-28, 18-70, 26-11, 27--17,
20-6

S0URce?, and TRIGger, 22-37

SPAN?, 26-12

SRATe, 11-15

SSCReen?, 27-19, 2845, 29-9

SSUMmary, 27-31, 2887, 29-13

STATe?, 22-39

STATistics?, 18-71

Status Byte (*STB), 8-23

Status?, 12-22

*STB (Status Byte), 8-23

SWEep?, 2244 to 22496, 22-54 to 22-55

TDELta?, 18..8

TEDge?, 19-72

Test (*TST), 8-26

TEST?, 27-40, 28-64, 29-7

TMAX?, 19-74

TMIN?, 18-76

*TST (Test), 8-26

TSTaArt?, 18-10

TSTOp?, 18-13

TVOLt?, 19-78

TYPE?, 11-17, 24-26

ULIMit?, 27-41
UNITS?, 13-23
VAMPiitude?, 19-80
VAVerage?, 19-83
VBASe?, 19-84
VDELta?, 18-14
VIEW?, 21~10, 2429
VLOWer?, 19-86
VMAX?, 1987
VMIDdle?, 18-89
VMIN?, 18-90
VPP?, 19-92
VRMS?, 19-95
VSTAr?, 18-15
V8TOp?, 18-17
VTOP?, 19-97
VUPPer?, 19-99
WINDow:DELay?, 21-11
WINDow:POSition?, 2113
WINDow:RANGe?, 2114
WiNDow:SOURce?, 21-15
WiNDow?, 26-13
X1Position, 18-19
X1Y1source?, 18-21
X2Position?, 18-20
X2¥2source?, 18-22
XDELta?, 18-23
XDISplay?, 24-30
XINCrement?, 24-31
XOFFset?, 25-5
XORigin?, 24-32
XRANge?, 24-33, 25-5
XREFerence?, 24-34
XUNits?, 24-35
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¥1Position, 18-24
YDElta?, 18-26
YDISplay?, 24-36
YINCrement?, 2437
YOFFset?, 25-6
YORigin?, 24-38
YRANge?, 2438, 258
YREFerence?, 24-40
YUNits?, 24-41
Query command, -9
Query Error, 30-6
Query Error (QYE), Status Bit,
4-4

query error and protocol, 3-5
Query Headers, 1-9

query interrupt, 1-9

Query response, 1-17

query responses, formatting, 10-2
query results and output queue,

5-7

query results and the error
queue, H-7

Question mark, 1-8

queue, output, 1-9

quoted strings, 15-19

quotes, with embedded strings,

1-12
QYE bit, 8-7, 8-9

R

RANGe, 13-19 to 13-20, 16-28, 21-7, 26-9 result state code, and SENDvalid, 19-68

range, and WINDow:RANGe, 21-14
RATio, PROBe, 23-4
RAW acquisition type, 1116

RAW and acquisition completion, 11-6

raw data and FISQ, 64

*RCL (Recall), 8-14

real number definition, 1-11

real time data, and data flow, 64
real time mode, 11-11

real time mode and data flow, 6—+4

real time mode and interpolation, 1110

RECall, $-31

Recall (*RCL), 8-14

Recelving Common Commands, 8-4
Receiving Information from the
Instrument, 1-17

Receiving Responses, 5-3

REFerence, 218
Register

Standard Event Status Enabie, 412

register, savefrecall, 8~14, 820
Registers

Histogram Event, 4-15

Limit Test Event, 4-14

Mask Test Event, 4-14

reliability and availability of measured

data, 4-2

Remote Local code and capability, 2-4

remote programming basies, 1-2

Remote, Local, and Local Lockout, 2.7

remote-to-local transition, 15-21
REN line, 2.7

repeatability of measurements, 6-4
representation of infinity, 611

LTER? (Limit Test Event Register), 9-22

MENU, 6-23

MERGe, 9-24

MTEE (Mask Test Event Enable), 9-26

MTER? (Mask Test Event Register), 9-27

OPER (Operation Status Event Enable),
9-28

OPER? (Operation Status Register), 9-29

PRINt, 9-30

RECall, 8-31

RUN, 9-32 .

SINGle, 5-34

STOP, 835

STORe, 5-36 .

TER? (Trigger Event Register?), 9-37

UEE (User Event Enable), 8-38

UER? (User Event Register), 8-39

reprogrammed EEPROM and calibration, Root Level Commands Syntax Diagram,

124

Request Controf (RQC), Status Bit, 4-4

Request Service (RQS) default, 2-3

Request Service (RQS), Status Bit, 44

Reset (*RST), 8-15t08-19
resetting the parser, 2-8
RESohution, 26-10

RESolution, in FUNCon:FFT command,

16-13

Response data, 1-19
Response Generation, §-11
responses, buffered, 6-11

RESults?, 19-61 to 19-64
retrieval and storage, 14-2

9-3

ROW, 15-23

RQC (Request Control) Status Bit, 4-4
RQOC bit, 8-7, 8-9

RQS (Request Service) default, 2-3
RQS (Request Service) Status Bit, 4-4
RQS and *STB, 8-23

RQS/MSS bit, 8-24

*RST (Reset), 8-15to 8-19, 15-21
RTIMe, 1113

rule of truncation, -5

rules of traversal, 6-7

RUN, 9-32, 28-32 10 28-34

RUN and GET commands relationship, 2-8
RUN, in Limit TESt command, 2714 te

returning control to system controlier, 2-8 2716

rise time measurement setup, 15-3
RlSetime, 19-65 to 19-66
RMS voltage, and VRMS, 19-94

Root Level Commands, $-2, 9-33, 9-40

AER?, 9-10
AlUTescale, 5-11
BLANK, 6-13
CDiSplay, 8-14
DIGitize, 8-15
ERASe, 9-17

RUNTY, in HISTogram command, 29-8

8

Sample RATe, 11-14 t0 11-15

sample rate and bandwidth limit, 11-5
sample rate and number of points, 11-12
Samples softkey, 28-33

sampling mode, 111

saturation, 15-25

Satus Reporting Decision Chart, 4-18

HEEN (Histogram Event Enable), 9-18 *SAV (Save), 8-20
HER? (Histogram Event Register), 3-19 SAVE, 254

LER? (Local Event Register?}, 3-20

Save (*SAV), 8-20

LTEE (Limit Test Event Enable), 8-21 gavefrecall register, 8-14, 8-20
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saving limit test waveforms, 27-37
saving Mask Test waveforms, 28-62
SCALe, 13-21, 21-9
SCALe, in HISTogram command, 20-9

OFFSet, 20-10 10 29-11

RANGe, 29-12 to 20-13

SCALe, 2914 to 29-15

TYPE, 2616
SCALe, in MEASure:HISTogram
command, 19-48
SCALe:DEFault, 28-35
5CALe:SOURce, 28-36 to 2B-37
SCALe:X1, 28-38 to 2839
SCALe:XDELta, 28-40 to 28-41
5CALeY2, 28-43
SCOLor, 15-24 to 15-27
SCRatch, 1967
SCReen (HARDcopy:AREA), 17-6
selected device clear (SDC), 2-8
Selecting Multiple Subsystems, 1-12
self test, 8-26
Semi-colon

and multiple functions, 511

and multiple subsystems, 5-10
semi-colon usage, 17
sending compound gueries, 3—4
Sending Program Messages, 5-3
SENDvalid, 19-68
SENSitivity, 13-22
separator, 1-6
separators in syntax, 1-4
Sequential and Overlapped Commands,
§-11
SERial (SERial number), 9-33
seriai number, reading, 8-13
serial poll (SPOLL) in example, 4-9
serial poll, disabling, 2-8

serial polling of the Status Byte Register,

4-9
serial prefix, reading, 8-10

Service Request code and capability, 2-4

Service Request Enable (*SRE), B-21 to
8-22

Service Request Enable Register (SRE),
4-10

Service Request Enable Register Bits,
822

Service Request Ensble Register defauit,

2-3
setting

bits in the Service Request Enable
Register, 4-10

horizontal tracking, 1617

LCL bit, 413

lower test limit, 27-11

paper length, 17-13

speed of printer, 17-14

Standard Event Status Enable Register

bits, 4-12

time and date, 10-21

TRG bit, 410

upper test limit, 2741

voltage and time markers, 18-2
setting up for programring, 1-13
Setting Up the Instrument, 1-14
SETup, 1019 to 1020
setup recall, 8-14
SETup, in MENU command, 9-23
setup, storing, 14-6
707, 1-18
Short form, 1-10
short form instructions, 5-4
short form of mnemonics, 6-5
short-form headers, 110
simple and compound commands,
combining, 5-10
Simple command header, 1-7
Simple Command Headers, 1-7, 5-5
SINGle, 9-34
single-wide plug-in

calibration, 12-6

sample rate, 11-14
SKEW, in CAlLibrate command, 12-21
SL.0Pe, 22-36
slope conditions, and triggering, 2221
SL.0OPe, and STATe, 22-42
softkey

Fail, 27-9, 27-12

lgnore, 27-12

Sampies, 28.33

Waveforms, 27-14, 28-33
software version, reading, 8-10
SOURce, 15-28, 19-89 to 18-70, 24-25,
26-11
SOURCE command, and measurerents,
196

source for FFT, 26-11
source for Limit Test, 2717
S0OURce, and GLI'Tch, 22-26
S0URce, and TRIGger, 22-.37
source, and WINDow:SOURce, 21-15
S0OURce, in Limit TESt command, 27-17
space between header and data, 1-10
spaces and commas, 1-6
Spaces and Commas, in Program Data, 5-8
SPAN, 26-12
SPAN, in FUNCtion:FFT command, 16-14
speed of printer, 1714
spelling of headers, 1-10
SPOLL example, 4-S
SRATe, 11-14 to 1115
*SRE (Service Request Enable), 8-21 to
8-22
SRE (Service Request Enable Register),
4-10
SSCReen, 28-44 to 28-45
S8SCReen, in Limit TESt command, 2718
to 27-19
DDISk, 27-20
DDISk:BACKground, 27-21
DDISk:MEDia, 27-22
DDISk:-PFORmat, 27-23
DPRinter, 27-24
DPRinter:ADDRess, 27-25
DPRinter:BACKground, 27-26
DPRinter:MEDia, 27-27
DPRinter:PFORmat, 27-28
DPRinterPORT, 27-29
SSUMmary, 26-56 to 28-57
8SUMmary, in Limit TESt com-
mand, 27-30 to 27-31
ADDRess, 27-32
FORMat, 27-33
MEDia, 2734
PFORmat, 27-35
PORT, 27-36
Standard Event Status Enable
Register (SESER), 4-12
Standard Event Status Enable
Register Bits, 8-7
Standard Event Status Enabie
Register default, 2-3
Standard Event Status Register
(ESR), 4-11
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Standard Event Statns Register
Bits, 8-9
Standard Status Data Structure
Model , 4-2
STATe, and ACQuire:COMPlete
command, [1-8
STATe, in TRIGger command,
22-38

CLOCE, 22-39

CONDition, 22-40

LOGic, 22-41

SLOPe, 22-42
STATistics, 19-T1
Status, 1-20
Status Byte (*STB), 8-23 to 8-24
Status Byte Register, 4-8 to 4-9
Status Byte Register and serial
polling, 4-9
Status Byte Register Bits, 8-24
Status Byte Register default, 2-3
Status Messages, 2-8
status of an operation, 4-2
Status registers, 1-20, 8-4
Status Reporting, 4-2
Status Reporting Bit Definitions,
4-4
Status Reporting Data
Structures, 4-5 to 4-7, -7 to -9
STATus, in CALibrate command,
12-22
*STB (Status Byte), 8-23 to 8-24
STDDev, in
MEASure:HISTogram eommand,
19-49 10 19-50
STOP, 9-35
storage and retrieval, 14-2
STORe, 9-36, 14-6
Store 8CReen command, 27-18,
28.44
STRing, 15-29
String Variable Example, 1-18
String variables, 1--18
string, quoted, 15-18
strings

alphanumeric, 1-11
structure of commands, 1-4
SUBTract, 16-29
Suffix Muitiplier, 3-9

suffix multipliers, 1-11
suffix multiptiers, in program
data, 5-8
Suffix Unit, 3-10
Suffix units, 310
summary bits, 4-8
SWAVeform, 28-62 to 28-63
SWAVeform, in Limit TESt
command, 27-37 to 27-38
SWEep, 2249
switch
mainframe calibration protect,
12-3
plug-in calibration protect, 124
Syntax Diagram
Cormmon Cornmands, 8-3
example, 3-6
Marker Subsystem, 18-3 to 18-4
Syntax diagrams

Hardcopy Subsystem, 17-3 to 17~

IEEE 4882, 3-5
Syntax Diagrams, definition, 3-5
to 3-7
syntax error, 30-4
syntax for programming, 5-2
SByntax Overview, 3810 3-10
Systemn Commands, 10-2
DATE, 10-4
DSP, 10-65t0 10-6
ERRor?, 10-7 to 10-9
HEADer, 10-10
KEY, 10-11 to 10-16
LONGform, 10-17 to 10-18
SETup, 16-19 to 10-20
TIME, 10-21 to 16-22
System Commands Syntax
Diagram, 10-3
system controller, returning
control o, 2-8
SYStem:DISPlay and masking,
15-21
SYSTEM:SETUP and *LRN, 8-11

T
talklisten mode, 2-5
Talker code and capability, 2-4
talker, unaddressing, 2-8
Talking to the Instrument, 1-3
TDELta?, 18-9
TDLY, and DTIMe, 22-15
TEDGe, in MEASure command, 18-72 to
19-73
temperature and best aceuracy
calibration, 12-7
temperature and calibration, 12-3
TER? (Trigger Event Register?), 8-37
termination of message during hardcopy,
3-4
Terminator, 1-12
Terminator, Program Message, 1-12
terminators in syntax, 1-4
TEST, 28-64
Test (*TST), 8-26
test failure, 27-9, 27-12, 27-15, 28-33 to
28-34
TEST, in Limit TESt command, 27-39 to
27-40
TEXT, 15-30
The Command Tree, 6-6 to 610
THiNkjet (HARDcopy:DEVice), 17-8
threshold, and DEFine, 19-14 to 19-15
THReshold, in MEASure:FFT command,
19-28
TIFF (HARDeopy:DEVice), 17-8
TIME, 10-21 to 10-22
time and date, setting, 10-2
time base reset conditions, 815
time base scale and number of points,
11-12
time buckets, and COMPlete?, 24-11
time buckets, and POINts?, 24-19
time difference between markers, 18-9
time interval, and DELay, 214
time scale and operands, 16-3
time scale of functions, 16-3
‘Fimebase Commands, 21-2

DELay, 214

POSition, 21-8

RANGe, 217

REFerence, 21-8

SCALe, 21-9
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VIEW, 21-10

WINDow:DELay, 21-11

WINDow:RANGe, 2114

WINDow:SOURee, 21-15
TIMEbase:POSition, and DELay, 21-56
TIMEBASE:REFERENCE, and DELay,
214
TMAX, 19-7T4to 19-75
TMIN?, 19-76 to 18-77
top-base, and DEFine, 19-14
TOPBase, and DEFine, 19-15
TRACKING MODE, 18-23
transferring waveform data, Waveform
Commands, 24-2
transmission mode, and FORMat, 24-17
TRANsparency {HARDcopy:MEDia),
17-14
traversal rules, 6-7
Tree Traversal Examples, 6-10
Tree Traversal Rules, 6-7
*TRG (Trigger), 8-25
TRG (Trigger Event Register), 4-10
TRG bit, 8-22, 8-24
TRG bit in the statys byte, 4-10
TRG Event Enable Register, 4-4
Trigger (*TRG), 8-25
Trigger {TRG), Status Bit, 4-4
Trigger Commands, 22-2

DEVent, 22-8 :

DTiMe, 22-15

EDGe, 22-21

GLITch, 22-24

HOLDoff, 22-28

HYSTeresis, 22-29

LEVel, 22-30

MODE, 22-31

PATtern, 2233

SLOPe, 22-36

SOURce, 22.37

STATE, 22-38

58TV, 22-43 to 22-48

SWEep, 22-49

UDTV, 22-50 to 22-56
Trigger fvent Register (TRG), 4-10
trigger hysteresis, 22-29
trigger reset conditions, 816
TriggerN Commands, 23-2 to 23-3

PROBe, 23-4

truncating numbers, I~11
Truncation Rule, 6-5
*TST (Test), 8-26
*IST (Test), 8-26
TSTArt, 18-10 to 18-11
TSTOp, 18-12 to 18-13
TVOLL?, 19-78 to 18-79
two-wide plug-in
calibration, 12-6
TYPE, 11-16 to 11-18
TYPE?, 24-26 to 24-27
types of program data, i-10

u

UEE, 9-38

UER (User Event Register), 4-13
UER?, 9-39

ULIMit, in Limit TESt cormmand, 27-41 to

2742
unaddressing all listeners, 2-8
UNITs, 13-23

ATTenuation, 13-24

OFFSet, 13-25 to 13-26
units, vertical, 13-23
universal untaltk (UND), 2-6
UNKnown vertical units, 13-23
upper test limit, 2741
upper-case headers, 1-10
upper-case letters and responses, 1-11
Upper/lower Case Equivalence, 3-8
Uppercase, 110
URQ (User Request) Bit, 8-6
URQ bit, §-7, 8-9
User Event Register (UER), 4-13
User Request (URQ), Status Bit, 4-4
User Request Bit (URQ), 8-6
User-Defined Measurements, 18-3

Using the Digitize Command, 1-156to 1-16

USR bit, 8-22, 8-24

Utility menu for addessing, 2-5
utility reset conditions, 8-18
UTlLity, in MENU command, 9-23

Y

VAMPiitude, 16-80 to 19-81
VAVerage, 19-82 to 19-83
VBASe, 19-84 to 19-85
VDELta?, 18-14

verical axis, full-scale, 1319
version of software, reading, 8-10
VERSus, 16-30

VERTical, 16-31

vertical axis contro}, 13-2

vertical axis offset, and YRANge, 25-6
vertical range for FFT, 26-9
vertical sealing and functions, 16-3
vertical scaling, and YRANge, 25-6
vertical units, 13-23

video, inverse, 1518

VIEW, 940, 21-10, 24-28 to 24-29
VIEW and BLANK, 8-13

VLOWer, 15-86

VMAX, 198710 15-88

VMIDdle, 19-89

VMIN, 18-90to 19-91

voltage at center screen, 13-10
VOLTS as vertical units, 13-23
VPP, 19-92 to 19-93

VRMS, 19-94to 19-95

VSTArt, 18-15t0 18-16

VSTOp, 18-17 to 18-18

VTIMe?, 19-96

VTOP, 19-97 to 19-98

VUPPer, 18-99 to 19-100

w
W, and DATA, 24-15
*WAl (Wait-to-Continue), 8-27 to 8-28
Wait-to-Continue (*WAID), 8-27 to 8-28
WATTS as vertical units, 13-23
Waveformn Commands, 24-2, 24-8
BYTeorder, 24-9
COMPlete?, 24-11
FORMat, 24-17
POINts?, 24-19
PREamble, 24-20
TYPE?, 24-26
VIEW, 24-28
XDiSplay?, 24-30
XINCrement?, 24-31
XORigin?, 24-32
XRANge?, 24-33
XREFerence?, 24-34
YDISplay?, 24-36
YINCrement?, 24-37
YORigin?, 2498
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