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Warranty and Statement

Copyright

2022 Uni-Trend Technology (China) Co., Ltd.

Brand Information

UNI-T is the registered trademark of Uni-Trend Technology (China) Co., Ltd.

Software Version

3.07.000

Software upgrade may have some change and add more function, please subscribe UNI-T website to get the new
version or contact UNI-T.

Statement

® UNI-T products are protected by patents (including obtained and pending)in China and other countries and
regions.

® UNI-T reserves the right to change specifications and prices.
® Theinformation provided in this manual supersedes all previous publications.
® Theinformation provided in this manual is subject to change without notice.

® UNI-T shall not be liable for any errors that may be contained in this manual. For any incidental or
consequential damages arising out of the use or the information and deductive functions provided in this
manual.

® No part of this manual shall be photocopied, reproduced or adapted without the prior written permission of
UNI-T.

Product Certification

UNI-T has certified that the product conforms to China national product standard and industry product standard
as well as 1IS09001:2008 standard and 1S014001:2004 standard. UNI-T will go further to certificate product to
meet the standard of other member of the international standards organization.

Contact Us

If you have any question or problem, please can contact UNI-T.

Website: https://www.uni-trend.com
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SCPI

SCPI(Standard Commands for Programmable Instrumentsis a standardized instrument programming language that
builds on existing standards IEEE 488.1and IEEE 488.2 and follows the floating point rules of IEEE 754 standard, ISO
646 message exchange 7-bit encoding notation (equivalent to ASCIl programming) and many other standards.

This section introduces the format, symbols, parameters, and abbreviations of the SCPI command.
Instruction Format

The SCPlI command is a tree-like hierarchy consisting of multiple subsystems, each subsystem consisting of a
root keyword and one or more hierarchical key words. The command line usually begins with a colon ":"; Keywords

are separated by the colon ":", followed by optional parameter settings. The command keyword is separated by
spaces from the first parameter. The command string must end with a newline <NL> character. Add the question
mark "? " after the command line. It is usually indicated that this feature is being queried.

Symbol Description

The following four symbols are not part of the SCPI command. They cannot be sent with the command, but they
are commonly used for supplementary specification.

® Braces{}
It usually contains multiple optional parameter, one of which must be selected when send a command.
For example, the command :DISPlay:GRID:MODE  { FULL|GRID|CROSS|NONE}

® Vertical Bar|
It is used to separate multiple parameters, one of which must be selected when send a command.

For example, the command :DISPlay:GRID:MODE  { FULL|GRID|CROSS|NONE}

® Square Brackets[ ]

The contents in square brackets (command keywords) can be omitted. If the parameter is omitted, the
instrument will set the parameter to the default value.

For example, the command :MEASure:NDUTy? [<source>], [<source>]represents the current channel.

® Angle Braces<>

The parameter enclosed in the angle brackets must be replaced by an effective value.

For example, use the command DISPlay:GRID:BRIGhtness 30 to send the command DISPlay:GRID:BRIGhtness

<count>

Parameter Description

The parameter in this manual can be divided into five types: Boolean, Integer, Real, Discrete and ASCII.
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® Boolean
The available values for the parameter is “ON" (1) or “OFF" (0).

For example, :SYSTem:LOCK{{1|ON} {0 | OFF}}.

® Integer
Unless otherwise specified, the parameter can be any integer within the effective value range.
Notice: Do not set the parameter to a decimal or in scientific notation, otherwise, errors will occur.
For example, :DISPlay:GRID:BRIGhtness <count>, <count> can take integer form 0-100.

® Real
Unless otherwise specified, the parameter can be any value within the effective value range.
For example, for CH1, <offset> in the command CHANnel1:OFFSet <offset> can take value as real.

® Discrete
The parameter can only take a few specified number or characters.
For example, the parameter in the command :DISPlay:GRID:MODE { FULL | GRID | CROSS | NONE}, it can
only be FULL, GRID, CROSS or NONE.

® ASCI
Character string parameter can contain all ASCII sets. Character string must begin and end with paired quotes;
it can use single or double quotation marks. The quotation and delimiter can also be part of a string by typing it
twice and not adding any characters.
For example, set IP SYST:COMM:LAN:IPAD  "192.168.1.10"

Shorthand Rule

Allthe commands are case-insensitive. The commands can be all input in uppercase letters or in lowercase letters.

For abbreviations, it should enter all the uppercase letters that exist in the command syntax.
Data Return

Data return is divided into single data and batch data. The single data return is the corresponding parameter type,
in which the real return type is presents by the scientific notation method. The part before e retains three figure
behind the decimal point, and the e part retains three figure; the batch return must be obey IEEE 488.2# string data
format, ‘#+ the length of character bits [ fixed to one character] + ASCll valid value+ valid data+ end string ['\n’]

For example, #3123xxxxxxxxoxxooxxxx\n — represents 123 strings batch data return format, ‘3’ represents “123"
occupies three character bits.
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SCPI Explanation

IEEE488.2 General Command

*IDN?
»  Syntax
*IDN?

»  Description
Query for manufacture name, product model, product serial number and software version number.
»  Return Format
The query returns manufacture name, product model, and product serial number. The software version is
separated by dot mark.
»  For Example
UNI-T Technologies, UTG1000X, 000000001, 00.00.01

*RST
»  Syntax
*RST

»  Description
To restore the instrument to its factory default settings, clear all the error message and send and receive
gueue buffers.

SYSTem Command

It is used for the basic operation of the signal source, including voice selection and system data setting.
:SYSTem:CONFigure

»  Syntax
:SYSTem:CONFigure <file>
:SYSTem:CONFigure?
»  Description
Write/read the configuration file. Send the instruction at first, and then send the configuration file data to
the signal source.
<file> represents the configuration file.
»  Return Format
The query returns the currently configuration file data of the signal source.
»  For Example
:SYSTem:CONFigure
Write the configuration file data into the signal source and load it.
:SYSTem:CONFigure?

The query returns the currently configuration file data of the signal source. It's binary system.
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:SYSTem:PHASe:M0ODe

»  Syntax
:SYSTem:PHASe:MODe {INDependent | SYNChronization}
:SYSTem:PHASe:MODe?

»  Description
The phase mode of the interchannel. If the mode is sync, it represents start phase of the two channels
keeps synchronized. Otherwise, the phase mode is independent.

»  Return Format
The query returns the phase mode between in channels.

»  For Example
:SYSTem:PHASe:MODe INDependent
Set the phase mode of the interchannel to INDependent.
:SYSTem:PHASe:MODe? The query returns INDependent.

:SYSTem:LANGuage

»  Syntax
:SYSTem:LANGuage {ENGLish|CHINese}
:SYSTem:LANGuage?
»  Description
The system language.
»  Return Format
The query returns the system language.
»  For Example
:SYSTem:LANGuage ENGLish Set the system language to ENGLish.
:SYSTem:LANGuage? The query returns ENGLish.

:SYSTem:BEEP

»  Syntax
:SYSTem:BEEP {11 ON}I{O| OFF}}
:SYSTem:BEEP?
»  Description
The switch of beeper.
»  Return Format
The query returns the switch status of beeper.
» For Example
:SYSTem:BEEP ON Turn on beeper.
:SYSTem:BEEP? The query returns 1.

:SYSTem:NUMBer:FORMat

»  Syntax
:SYSTem:NUMBer:FORMat {COMMalSPACelNONe}
:SYSTem:NUMBer:FORMat?
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»  Description
A separator of number forma for the system.
»  Return Format
The query returns separator in system number format.
»  For Example
:SYSTem:NUMBer:FORMat NONe Set the number format of the system to NONe.
:SYSTem:NUMBer:FORMat? The query returns NONe.

:SYSTem:BRIGhtness

»  Syntax
:SYSTem:BRIGhtness {10[30150(70/30/100}
:SYSTem:BRIGhtness?
»  Description
The backlight brightness level of the system.
»  Return Format
The query returns the backlight brightness level of the system.
»  For Example
:SYSTem:BRIGhtness 30 Set the backlight brightness level to 30%.
:SYSTem:BRIGhtness? The query returns 30.

:SYSTem:SLEEP:TIMe

»  Syntax
: SYSTem:SLEEP:TIMe {CLOSel IMIN|5MIN [ 15MIN | 30MIN | 60MIN}
:SYSTem:SLEEP:TIMe?

»  Description
The sleep time of the system, the unit is minute.

»  Return Format
The query returns the sleep time.

» For Example
:SYSTem:SLEEP:TIMe 5 MIN Set the sleep time to 5MIN.
:SYSTem:SLEEP:TIMe? The query returns 5MIN.

:SYSTem:CYMometer

»  Syntax
:SYSTem:CYMometer {{11ON} {0 | OFF}}
:SYSTem:CYMometer?
»  Description
Control the switch status of system’s frequency meter.
Notice: If this function is enabled, channel's sync output will be turned off.
»  Return Format
The query returns the switch status of system'’s frequency meter. O represents OFF, 1represents ON.
»  For Example

:SYSTem:CYMometer ON Turn on system'’s frequency meter.
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:SYSTem:CYMometer? The query returns 1.

:SYSTem:CYMometer:FREQuency?

»  Syntax
:SYSTem:CYMometer:FREQuency?
»  Description
Acquiring the currently measured frequency of the frequency meter.
»  Return Format
The query returns the currently measured frequency of the frequency meter in scientific notation. The unit
is Hz.
»  For Example
:SYSTem:CYMometer:FREQuency? The query returns 2.000000e +3.

:SYSTem:CYMometer:PERiod?

»  Syntax
:SYSTem:CYMometer:PERiod?
»  Description
Acquiring the currently measured period of the frequency meter.
»  Return Format
The query returns the currently measured period of the frequency meter in scientific notation. The unitis S.
»  For Example
:SYSTem:CYMometer:PERiod? The query returns 2.000000e -3.

:SYSTem:CYMometer:DUTY?

»  Syntax
:SYSTem:CYMometer:DUTY?
»  Description
Acquiring the currently measured duty cycle of the frequency meter. Return data in scientific notation.
»  Return Format
The query returns the currently measured duty cycle of the frequency meter. The unitis %.
»  For Example
:SYSTem:CYMometer:DUTY?
The query returns 2.000000e+07, it represents duty cycle is 20%.
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CHANnel Command

It used to set the channel function of the signal source.

:CHANnNel<n>:MODE

»  Syntax
:CHANnel<n>:MODE {CONTinue/MODulation|SWEepIBURSt }
:CHANnel<n>:MODE?

»  Description
Set the signal mode for the specified channel, which is CONTinue, MODulation, SWEep or BURST.
<n>: Channel number, n takes value 1, 2.

»  Return Format
The query returns the signal mode of the specified channel.

»  For Example
:CHANnNel1:MODE MQODulation Set signal mode of CH1to MODulation.
:CHANnel1:MODE? The query returns MODulation.

:CHANnNel<n>:0UTPut

»  Syntax
:CHANnel<n>:0UTPut {1/ ON} {0 | OFF}}
:CHANnNel<n>:0UTPut?
»  Description
Turn on/off the channel output switch of the specified channel.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the output status of the specified channel. O represents OFF, Trepresents ON.
»  For Example
:CHANRel1:0UTPut ON Turn on CH1 output.
:CHANRel1:0UTPut? The query returns 1.

:CHANnNel<n>:PA:QUTPut

»  Syntax
:CHANnel<n>:PA:QUTPut {{T|ON}I{0 | OFF}}
:CHANRel<n>:PA:OUTPut?
»  Description
Turn on/off power amplifier output.
<n>: Channel number, n takes value 2.
Notice: This function can only enabled when it has power amplifier module. Normal CH2 and power amplifier
output are mutually exclusive, and normal CH2 cannot be used at this time.
»  Return Format
The query returns the status of power amplifier output. O represents OFF, 1represents ON.
»  For Example
:CHANnRel2:PA:OUTPut ON Turn on power amplifier output.
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:CHANRel2:PA:OUTPut? The query returns 1.

:CHANnNel<n>:INVersion

»  Syntax
:CHANnRel<n>:INVersion {{TION}{0IOFF}}
:CHANnel<n>:INVersion?
»  Description
Turn on/off the inversion of the specified channel.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the inversion status of the specified channel. O represents OFF, 1represents ON.
»  For Example
:CHANRell:INVersion ON Turn on reverse output of CH1.
:CHANnell:INVersion? The query returns 1.

:CHANnNel<n>:0UTPut:SYNC

»  Syntax
:CHANnel<n>:0UTPut:SYNC {{1IONJ{OIOFF1}
:CHANnel<n>:0UTPut:SYNC?
»  Description
Set the sync output status for the specified channel.
Notice: If there is only one synchronous output interface, and only one channel can be opened for
synchronous output.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the sync output status of the specified channel. O represents OFF, 1represents ON.
»  For Example
:CHANRel1:QUTPut:SYNC ON Turn on sync output of CH1.
:CHANnNel1:OUTPut:SYNC? The query returns 1.

:CHANnel<n>:LIMit:ENABIle

»  Syntax
:CHANnel<n>:LIMit:ENABIe  {{1IONJI{OIOFF}}
:CHANnel<n>:LIMit:ENABIe?
»  Description
Set the amplitude limit switch for the specified channel.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the amplitude limit status of the specified channel.
»  For Example
:CHANnRell:LIMit:ENABIle ON Turn on amplitude limit of CH1.
:CHANnRell:LIMit:ENABIe? The query returns 1.
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:CHANnel<n>:LIMit:LOWer

»  Syntax
:CHANnel<n>:LIMit:LOWer {<voltage>}
:CHANnel<n>:LIMit:LOWer?
»  Description
Set the lower limit of amplitude for the specified channel.
<voltage> represents voltage, the unit is the specified unit of the current channel.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the lower limit of amplitude of the specified channel in scientific notation.
»  For Example
:CHANRell:LIMit:LOWer 2 Set the lower limit of amplitude for CH1to 2V.
:CHANRell:LIMit:LOWer? The query returns 2e+0.

:CHANnel<n>:LIMit:UPPer

»  Syntax
:CHANnel<n>:LIMit:UPPer {<voltage>}
:CHANnel<n>:LIMit:UPPer?
»  Description
Set the upper limit of amplitude for the specified channel.
<voltage>represents voltage, the unit is the specified unit of the current channel.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the upper limit of amplitude of the specified channel in scientific notation.
»  For Example
:CHANRell:LIMit:UPPer 2 Set the upper limit of amplitude for CH1to 2V.
:CHANRell:LIMit:UPPer? The query returns 2e+0.

:CHANnel<n>:AMPLitude:UNIT

»  Syntax
:CHANnel<n>:AMPLitude:UNIT { VPPIVRMSIDBM}
:CHANnel<n>:AMPLitude:UNIT?
»  Description
Set the output amplitude unit for the specified channel. If the system is in high/low level mode, this setting
isinvalid.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the output amplitude unit of the specified channel.
»  For Example
:CHANnel1:AMPLitude:UNIT VPP Set the output amplitude unit for CH1to VPP.
:CHANnel1:AMPLitude:UNIT? The query returns VPP.
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:CHANnel<n>:LOAD

»  Syntax

:CHANnel<n>:LLOAD {<resistance>}

:CHANnel<n>:LOAD?
»  Description

Set the output load for the specified channel.

<resistance> represents load resistance value, the unit is(.

<n>: Channel number, n takes value 1, 2.

Notice: The range of resistance value is 1~10000, 10000 is corresponding to high resistance.
»  Return Format

The query returns load resistance value of the specified channel in scientific notation.
»  For Example

:CHANnNel1:LOAD 50 Set the output load for CH1to 50Q.

:CHANnel1:LOAD? The query returns 5.000000e+01.

:CHANnNel<n>:SELect

»  Syntax
:CHANnel<n>:SELect
:CHANnel<n>:SELect?
»  Description
To select the channel.
<n>: {112}, it respectively represents {CHIICH2}.
»  Return Format
The query returns 1or O, it respectively represents ON or OFF.
»  For Example
:CHAN1:SELect Select CH1.
:CHAN1:SELect?
The query returns 1, it represents the channel is selected.
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Continuous

:CHANnel<n>:BASE:WAVe

»  Syntax
:CHANnel<n>:BASE:WAVe [ SINe|SQUare | PULSe |RAMP|ARBINOQISe | DC}
:CHANnel<n>:BASE:WAVe?

»  Description
Set the basic wave for the specified channel, which is sine wave, square wave, impulse wave, triangle wave,
arbitrary wave, noise wave and DC.
<n>: Channel number, n takes value 1, 2.

»  Return Format
The query returns the basic wave of the specified channel.

»  For Example
:CHANnel1:BASE:WAVe SINe Set the basic wave of CH1to sine wave.
:CHANnel1:BASE:WAVe? The query returns SINe.

:CHANnel<n>:BASE:FREQuency

A\

Syntax
:CHANnel<n>:BASE:FREQuency {<freg>}
:CHANnel<n>:BASE:FREQuency?
»  Description
Set the output frequency for the specified channel.
<freg> represents frequency value, the unit is Hz. (le-6Hz ~ the allowed maximum frequency of current
wave).
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the output frequency of the specified channel in scientific notation.
»  For Example
:CHANnel1:BASE:FREQuency 2000 Set the output frequency of CH1to 2KHz.
:CHANRel1:BASE:FREQuency? The query returns 2e+3.

:CHANnel<n>:BASE:PERiod

»  Syntax
:CHANnel<n>:BASE:PERiod {<period>}
:CHANnel<n>:BASE:PERiod?

»  Description
Set the output period for the specified channel.
<period>represents period, the unitis S.

If it is sine wave, the range is from currently allowed maximum time to 1e6s.
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<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the upper limit of amplitude of the specified channel in scientific notation.
»  For Example
:CHANRel1:BASE:PERiod 0.002 Set the output period of CH1to 2ms.
:CHANRel1:BASE:PERiod? The query returns 2e-3.

:CHANnel<n>:BASE:PHASe

»  Syntax
:CHANnel<n>:BASE:PHASe { <phase>}
:CHANnel<n>:BASE:PHAse?

»  Description
Set the output phase for the specified channel.
<phase> represents phase, the unit is®. The range is -360~360.
<n>: Channel number, n takes value 1, 2.

»  Return Format
The query returns the output phase of the specified channel.

»  For Example
:CHANRel1:BASE:PHAse 20 Set the output phase of CH1to 20°.
:CHANnRel1:BASE:PHAse? The query returns 20.

:CHANnel<n>:BASE:AMPLitude

»  Syntax
:CHANnel<n>:BASE:AMPLitude {<amp>}
:CHANnel<n>:BASE:AMPLitude?
»  Description
Set the output amplitude for the specified channel.
<amp> represents voltage, the unit is the specified unit of the current channel. ITmVpp ~ the maximum
output value under the current load.
If the current unit is VPP, the maximum value under the current load = the current load *20/(50+ the current
load)
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the output amplitude of the specified channel in scientific notation.
»  For Example
:CHANRel1:BASE:AMPLitude 2 Set the output amplitude of CH1to 2V.
:CHANNel1:BASE:AMPLitude? The query returns 2e+0.

:CHANnel<n>:BASE:OFFSet

»  Syntax
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:CHANnNel<n>:BASE:OFFSet {<voltage>}
:CHANnel<n>:BASE:OFFSet?
»  Description
Set the output DC offset for the specified channel.
<voltage> represents voltage, the unitis V. The range is from 0 to the maximum DC under the current load.
The maximum DC under the current load = the current load *10/ (50+ the current load) - the minimum value
under the current load. BC mode under /2
AC minimum value is 2mVpp, BC mode takes O;
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the output DC offset of the specified channel in scientific notation.
»  For Example
:CHANnNel1:BASE:OFFSet 2 Set the output DC offset of CH1to 2V.
:CHANRel1:BASE:OFFSet? The query returns 2e+0.

:CHANnel<n>:BASE:HIGH

Y

Syntax
:CHANnel<n>:BASE:HIGH {<voltage>}
:CHANnel<n>:BASE:HIGH?
»  Description
Set the high level of signal output for the specified channel.
<voltage>represents voltage, the unit is the specified unit of the current channel.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the high level of signal output of the specified channel in scientific notation.
» For Example
:CHANnel1:BASE:HIGH 2 Set the high level of signal output for CH1to 2V.
:CHANRel1:BASE:HIGH? The query returns 2e+0.

:CHANnel<n>:BASE:LOW

Y

Syntax
:CHANnel<n>:BASE:LOW {<voltage>}
:CHANnel<n>:BASE:LOW?
»  Description
Set the lower level of signal output for the specified channel.
<voltage>represents voltage, the unit is the specified unit of the current channel.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the lower level of signal output of the specified channel in scientific notation.
»  For Example
:CHANRel1:BASE:LOW 2 Set the lower level of signal output for CH1to 2V.
:CHANRPel1:BASE:LOW? The query returns 2e+0.
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:CHANnNel<n>:BASE:DUTY

Y

Syntax
:CHANnel<n>:BASE:DUTY {<duty>}
:CHANnel<n>:BASE:DUTY?
»  Description
Set the output duty cycle for the specified channel.
<duty> represents duty cycle, the unitis %. The range is 0-100.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the output duty cycle of the specified channel.
»  For Example
:CHANRel1:BASE:DUTY 20 Set the output duty cycle of CH1to 20% .
:CHANRel1:BASE:BUTY? The query returns 20.

:CHANnel<n>:BASE:ARB

»  Syntax
:CHANnel<n>:BASe:ARB <source>,<filename>
:CHANnel<n>:BASe:ARB?
»  Description
Set the specified channel to load arbitrary wave data of a file under basic wave and arbitrary wave source.
<n>: Channel number, n takes value 1, 2.
<source>: {INTernallEXTernal }, which is internal or external.
<filename>: The filename of arbitrary waveform.
» For Example
: CHANnel1:BASe:ARB INTernal, "AbsSine.bsv"

:CHANnel<n>:RAMP:SYMMetry

»  Syntax
:CHANnel<n>:RAMP:SYMMetry { < symmetry >}
:CHANnel<n>:RAMP:SYMMetry?
»  Description
Set the output symmetry of ramp signal for the specified channel.
<symmetry > represents symmetry, the unitis %. The range is 0-100.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the output symmetry of ramp signal for the specified channel in scientific notation.
»  For Example
:CHANnel1:RAMP:SYMMetry 20
Set the output symmetry of ramp signal for CH1to 20%.
:CHANnPell:RAMP:SYMMetry? The query returns 2.000000e+01.
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:CHANnNel<n>:PULSe:RISe

»  Syntax
:CHANnel<n>:PULSe:RISe {<width>}
:CHANnel<n>:PULSe:RISe?
»  Description
Set the rising edge pulse width of impulse wave for the specified channel.
<width>represents pulse width, the unitis S.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the rising edge pulse width of impulse wave for the specified channel in scientific
notation.
»  For Example
:CHANnel1:PULSe:RISe 0.002
Set the rising edge pulse width of impulse wave for CH1to 2ms.
:CHANRell:PULSe:RISe? The query returns 2e-3.

:CHANnel<n>:PULSe:FALL

»  Syntax
:CHANnel<n>:PULSe:FALL {<width>}
:CHANRel<n>:PULSe:FALL?
»  Description
Set the falling edge pulse width of impulse wave for the specified channel.
<width>represents pulse width, the unitis S.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the falling edge pulse width of impulse wave for the specified channel in scientific
notation.
»  For Example
:CHANnel1:PULSe:FALL 0.002
Set the falling edge pulse width of impulse wave for CH1to 2ms.
:CHANRell:PULSe:FALL? The query returns 2e-3.
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Modulation

:CHANnel<n>:M0Dulate: TYPe

»  Syntax
:CHANnel<n>:MODulate: TYPe <type>
:CHANnel<n>:MQDulate:TYPe?

»  Description
Set the modulation type for the specified channel.
<type>: { AMIFMIPMIASKIFSKIPSKIPWM }, which is AM, FM, PM, ASK, FSK, PSK and PWM.
<n>: Channel number, n takes value 1, 2.

»  Return Format
The query returns the modulation type of the specified channel.

»  For Example
:CHANnel1:MODulate: TYPe AM Set CH1signal to AM.
:CHANnel1:MODulate: TYPe? The query returns AM.

:CHANnNel<n>:M0Dulate:WAVe

»  Syntax
:CHANnel<n>:MODulate:WAVe { SINelSQUare|UPRamplDNRamplARBINOISe }
:CHANnel<n>:M0Dulate:WAVe?

»  Description
Set the modulation wave for the specified channel. There are sine wave, square wave, upper triangle wave,
down triangle wave arbitrary wave, arbitrary wave and noise wave.
<n>: Channel number, n takes value 1, 2.

»  Return Format
The query returns the modulation wave of the specified channel.

» For Example
:CHANRel1:MODulate:WAVe SINe Set the modulation wave of CH1to SINe.
:CHANnel1:MODulate: WAVe? The query returns SINe.

:CHANnNel<n>:M0Dulate:SOURce

»  Syntax
:CHANRel<n>:MODulate:SOURce { INTernallEXTernal }
:CHANnel<n>:M0Dulate:SOURce?

»  Description
Set the modulation source for the specified channel, which is internal and external.
<n>: Channel number, n takes value 1, 2.

»  Return Format

The query returns the modulation source of the specified channel in scientific notation.
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»  For Example
:CHANnNel1:MODulate:SOURce INTernal
Set the modulation source of CH1to INTernal.

:CHANRel1:MODulate:SOURce? The query returns INTernal.

:CHANnel<n>:MODulate:FREQuency

»  Syntax
:CHANnel<n>:MODulate:FREQuency {<freg>}
:CHANnel<n>:M0Dulate:FREQuency?

»  Description
Set the modulation frequency for the specified channel’s signal.

<freg>represents frequency, the unit is Hz.
<n>: Channel number, n takes value 1, 2.

»  Return Format

The query returns the modulation frequency of the specified channel’s signal in scientific notation.

»  For Example
:CHANRel1:MODulate:FREQuency 2000
Set the modulation frequency of CH1to 2kHz.

:CHANnel1:MODulate:FREQuency? The query returns 2e+3.

:CHANnel<n>:M0ODulate:ARB

»  Syntax
:CHANnel<n>:M0ODulate:ARB <source> <filename>
:CHANnel<n>:M0Dulate:ARB?

»  Description

Set the specified channel to load modulation arbitrary waveform data of a file under arbitrary wave source.

<n>: Channel number, ntakes value 1, 2.
<source>: {INTernallEXTernal}, whichisinternal and external.
<filename>: The filename of arbitrary waveform.
»  For Example
:CHANnel1:MODulate:ARB INTernal,"AbsSine.bsv"

:CHANnel<n>:MODulate:BEPTh

»  Syntax
:CHANnNel<n>:MODulate:DEPTh { <depth>}
:CHANnel<n>:MODulate:DEPTh?

»  Description
Set the modulation depth for the specified channel.

<depth> represents the modulation, the unitis %. The rang is 0% ~100%, the modulation depth of AM is 0%
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~120%.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the modulation depth of the specified channel in scientific notation.
»  For Example
:CHANRel1:MODulate:DEPTh 50 Set the modulation depth for CH1to 50%.
:CHANNel1:MODulate:DEPTh? The query returns 5.000000e+01.

:CHANnel<n>:M0Dulate:RATio

»  Syntax
:CHANnel<n>:MODulate:RATio <ratio>
:CHANnel<n>:MODulate:RATio?
»  Description
Set the modulation rate value for the specified channel. This instruction is only valid for the modulation with
rate function.
<ratio>represents rate, the unit is Hz.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the modulation rate value of the specified channel in scientific notation.
»  For Example
:CHANnel1:MODulate:RATio 100 Set the bit rate for CH1to 100Hz.
:CHANnel1:MODulate:RATio? The query returns 1.e+2.

:CHANnel<n>:FM:FREQuency:DEV

»  Syntax
:CHANnel<n>:FM:FREQuency:DEV { <freg>}
:CHANnel<n>:FM:FREQuency:DEV?
»  Description
Set the frequency deviation for the specified channel.
<freg> represents frequency deviation, the unit is Hz. The range is from OHz to the current fundamental
frequency.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the frequency deviation of the specified channel in scientific notation.
»  For Example
:CHANRell:FM:FREQuency:DEV 2000
Set the frequency deviation for CH1 to 2KHz.
:CHANnel1:FM:FREQuency:DEV? The query returns 2e+3.
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:CHANnel<n>:PM:PHASe:DEV

Y

Syntax
:CHANnel<n>:PM:PHASe:DEV { <phase>}
:CHANnel<n>:PM:PHASe:DEV?
»  Description
Set the phase deviation for the specified channel output.
<phase> represents phase deviation, the unit is®, the range is 0~360.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the phase deviation for the specified channel output.
»  For Example
:CHANRel1:PM:PHASe:DEV 30 Set phase deviation for CH1to 30°.
:CHANRel1:PM:PHASe:DEV? The query returns 30.

:CHANnel<n>:PWM:DUTY:DEV

»  Syntax
:CHANnel<n>:PWM:DUTY:DEV {<duty>}
:CHANnel<n>:PWM:DUTY:DEV?
»  Description
Set the duty cycle deviation under PWM mode for the specified channel.
< duty > represents duty cycle deviation, the unitis %. The range is 0-100.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the duty cycle deviation under PWM mode of the specified channel in scientific notation.
» For Example
:CHANRPel1:PWM:DUTY:DEV 10 Set duty cycle deviation for CH1to 10%.
:CHANnel1:PWM:DUTY:DEV? The query returns 1.e+1.

:CHANRel<n>:FSK:FREQuency

»  Syntax
:CHANnel<n>:FSK:FREQuency { <freg>}
:CHANRel<n>:FSK:FREQuency?
»  Description
Set the hopping frequency of FSK for the specified channel. The modulation mode must be specified in
advance for this command to take effect.
< freq>represents frequency, the unitis Hz.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the hopping frequency of FSK for the specified channel in scientific notation.
»  For Example
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:CHANRell:FSK:FREQ 2000 Set the hopping frequency of CH1to 2KHz.
:CHANRell:FSK:FREQ? The query returns 2e+3.

:CHANnNel<n>:PSK:PHASe

»  Syntax
:CHANnel<n>:PSK:PHASe { < phase >}
:CHANnel<n>:PSK:PHASe?
»  Description
Set the phase value of PSK for the specified channel. The modulation mode must be specified in advance
for this command to take effect.
< phase>represents phase, the unit is®. The range is 0~360.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the phase value of PSK for the specified channel in scientific notation.
»  For Example

:CHANnNel1:PSK:PHAS 90 Set the output phase of CH1to 90°.
:CHANRel1:PSK:PHAS? The query returns e+1.
Frequency Sweep

:CHANnel<n>:SWEep:TYPe

»  Syntax
:CHANnel<n>:SWEep:TYPe { LINelLOG }
:CHANnel<n>:SWEep:TYPe?
»  Description
Set the frequency sweep mode for the specified channel. There are linear sweep and logarithmic sweep.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the frequency sweep mode of the specified channel.
» For Example
:CHANRel1:SWEep:TYPe LINe Set the frequency sweep mode for CH1to LINe.
:CHANRell:SWEep:TYPe? The query returns LINe.

:CHANnel<n>:SWEep:FREQuency:STARt

»  Syntax
:CHANnel<n>:SWEep:FREQuency:STARt <freg>
:CHANnel<n>:SWEep:FREQuency:STARt?

»  Description

Set the start frequency for the frequency sweep of the specified channel.
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<freqg>represents frequency, the unitis Hz.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the start frequency for the frequency sweep of the specified channel in scientific
notation.
»  For Example
:CHANnel1:SWE:FREQ:STAR 2000
Set the start frequency for the frequency sweep of CH1to 2KHz.
:CHANNelT:SWE:FREQ:STAR? The query returns 2e+3.

:CHANnel<n>:SWEep:FREQuency:STOP

»  Syntax
:CHANRel<n>:SWEep:FREQuency:STOP <freg>
:CHANnel<n>:SWEep:FREQuency:STOP?

»  Description
Set the cut-off frequency for the frequency sweep of the specified channel.
<freqg >represents frequency, the unitis Hz.
<n>: Channel number, n takes value 1, 2.

»  Return Format
The query returns the cut-off frequency for the frequency sweep of the specified channel in scientific
notation.

»  For Example
:CHANnell:SWE:FREQ:STOP 2000
Set the cut-off frequency for the frequency sweep of CH1to 2KHz.
:CHANnPell:SWE:FREQ:STOP? The query returns 2e+3.

:CHANnel<n>:SWEep:TIMe

»  Syntax
:CHANnel<n>:SWEEP:TIMe <time>
:CHANnel<n>:SWEEP:TIMe?
»  Description
Set the sweep time for the frequency sweep of the specified channel.
<time >represents time, the unitis S. The range is Tms ~ 500s.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the sweep time for the frequency sweep of the specified channel in scientific notation.
»  For Example
:CHANnell:SWEEP:TIMe 2
Set the sweep time for the frequency sweep of CH1to 2S.
:CHANnell:SWEEP:TIMe? The query returns 2e+0.
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Burst

:CHANnNel<n>:BURSt: TYPe

»  Syntax
:CHANnel<n>:BURSt: TYPe {NCYCIGATelINFinit}
:CHANnel<n>:BURSt: TYPe?
»  Description
Set the burst mode for the specified channel. There are N cycle, gating, infinite.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the burst mode of the specified channel.
»  For Example
:CHANRel1:BURSt: TYPe NCYC Set the burst mode for CH1to NCYC.
:CHANRell:BURSt: TYPe? The query returns 2e+0.

:CHANnel<n>:BURSt:PERiod

»  Syntax
:CHANnel<n>:BURSt:PERiod <period >
:CHANnel<n>:BURSt:PERiod?
»  Description
Set the burst period for the specified channel.
< period > represents time, the unitis S.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns the burst period of the specified channel in scientific notation.
» For Example
:CHANRel1:BURSt:PERiod bms Set the burst period for CH1to 5ms.
:CHANnel1:BURSt:PERiod? The query returns 5e-3.

:CHANnel<n>:BURSt:PHASe

»  Syntax
:CHANRel<n>:BURSt:PHASe <phase>
:CHANnel<n>:BURSt:PHASe?

»  Description
Set phase of burst for the specified channel.
< phase > represents phase, the unit is®. The range is 0 ~ 360.
<n>: Channel number, n takes value 1, 2.

»  Return Format

The query returns phase of burst for the specified channel in scientific notation.
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»  For Example
:CHANRel1:BURSt:PHASe 18 Set phase of burst for CH11to 18°.
:CHANnel1:BURSt:PHASe? The query returns 1.8e+1.

:CHANnel<n>:BURSt:CYCLes

Y

Syntax
:CHANnel<n>:BURSt:CYCLes <cycles>
:CHANnel<n>:BURSt:CYCLes?
»  Description

Set cycle of burst for the specified channel.

< cycles >represents cycle numbers, it is integer data.

<n>: Channel number, n takes value 1, 2.
»  Return Format

The query returns cycle of burst for the specified channel in scientific notation.
»  For Example
:CHANnell:BURSt:CYCLes 2
Set cycle of burst for the specified channel to 2.
:CHANRel1:BURSt:CYCLes? The query returns 2

:CHANnel<n>:BURSt:GATe:POLarity

»  Syntax
:CHANnel<n>:BURSt:GATe:POLarity {POSitiveNEGative}
:CHANRel<n>:BURSt:GATe:POLarity?

»  Description
Set the polarity of gating for the specified channel. There are positive and negative.
<n>: Channel number, n takes value 1, 2.

»  Return Format
The query returns the polarity of gating for the specified channel.

»  For Example
:CHANRel1:BURSt:GATe:POLarity POSitive Set the polarity of gating for CH1 to POSitive.
:CHANnel1:BURSt:GATe:PQOLarity? The query returns POSitive.

:CHANnel<n>:TRIGger:SOURce

»  Syntax
:CHANnel<n>:TRIGger:SOURce {INTernallEXTErnal}
:CHANRel<n>:TRIGger:SOURce?
»  Description
Set trigger source for the specified channel. This instruction is only valid for burst function.
<n>: Channel number, n takes value 1, 2.

> Return Format
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The query returns trigger source of the specified channel.

»  For Example
:CHANRel1: TRIGger:SOURce INTernal Set trigger source of CH1to INTernal.
:CHANRel1:TRIGger:SOURce? The query returns INTernal.

:CHANnel<n>:BURSt: TRGEdge

»  Syntax
:CHANnel<n>:BURSt: TRGEdge {RISelFALL}
:CHANnel<n>:BURSt: TRGEdge?
»  Description
Set the trigger edge of burst mode for the specified channel. This instruction is only valid for external
trigger of burst function.
<n>: Channel number, n takes value 1, 2.
»  Return Format
The query returns trigger output mode for the specified channel.
»  For Example
:CHANnel1:BURSt: TRGEdge RISe
Set trigger output of the rising edge for CH1to RISe.
:CHANRel1:BURSt: TRGEdge? The query returns RISe.

WARB Command

It is used to write arbitrary wave file command, including write configuration of basic arbitrary wave and

modulation arbitrary wave.
:WARB<n>:M0ODulate

»  Syntax
:WARB<n>:MODulate <arb file>
»  Description
It is used to write modulation arbitrary wave, wave data fix at 4k points. Send this instruction at first and
then send the arbitrary wave file data to signal source.
<arb file> represents arbitrary wave file.
» For Example
:WARB1:MODulate "GateVibar.bsv" Write modulation arbitrary wave file for CH.

:WARB<n>:CARRier

»  Syntax
:WARB<n>:CARRier <arb file>

»  Description
It is used to write basic arbitrary wave, wave data fix at 4k points. Send this instruction at first and then
send the arbitrary wave file data to signal source.

<arb file> represents arbitrary wave file.
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»  For Example
:WARB1: CARRier "GateVibar.bsv" Write basic arbitrary wave file for CH.

DISPlay Command

It is used to acquire the information of signal source.

:DISPlay?
»  Syntax
:DISPlay?

»  Description
To query the currently image data on the screen of signal source.
»  Return Format
The query returns the image data, return data is conform to Appendix 2: IEEE 488.2 Binary Data Format.

»  For Example
:DISPlay? The query returns the image data.

Explanation of Programming

This chapter is to describe troubleshooting in process of programming. If you meet any of the
following problems, please handle them according to the related instructions.

Programming Preparation

User can remote the spectrum analyzer via USB or LAN interface on the spectrum analyzer and
combine with the NI-VISA and programming language. Programming preparation is only applicable for
using Visual Studio and LabVIEW development tools to programming under Windows operating
system.

1. Setup Communication

NI-VISA is the communication library for communication between computers and devices. Nl software
has two valid VISA installation packages: Full version and the Run-Time Engine version. The full
version includes the NI device driver and the NI MAX tool, NI MAX is the used to control user interface
of the device. While the driver and NI MAX are useful, they are not used for remote control. Run-Time
Engine is a smaller file than the full version, and it is primarily used for remote control.

You can download the latest NI-VISA Run-Time Engine or the full version from the NI website. The
installation steps are basically the same.

Follow these steps to install NI-VISA (take NI-VISA 17.0 full version as an example).

a. Download the proper version of NI-VISA;
b. Double click NIVISAT700full.exe to pop-out the dialogue,
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This self-extracting archive will create a new directory on your hard
drive and launch the installation of NI-VISA 17.0.

After installation completes, you may delete the installation directory
to recover disk space.

You should not delete the installation directory if you wish to be
able to modify or repair the installation, or create installers which
will include this distribution in the future.

oK Cancel

c. Click to confirm to pop-out the dialogue,

[4/]
X

WinZip Self-Extractor - NIVISA1700full.ex

To unzip all files in NIVISAT700full exe to the specified

Unzi
folder press the Unzip button. =n2Ip

Run WinZip
Unzip to folder:
‘ struments Downloads\NIFVISA7.0 Browse... Close
[«] Overwrite files without prompting About
[v] When done unzipping open:

Help

\setup.exe

d. Click Unzip to decompressing files, after the decompression is completed, the installation program
will execute automatically. If your computer needs to install .NET Framework4, it will installed
automatically during the installation.

@ NI-VISA 17.0 - O X

ni.com/visa

NI-VISA

National Instruments VISA Software

Exit all applications before running this installer.
Dizabling virus scanning applications may improve installation speed.
This program is subject to the accompanying License Agreement(s].

National Instruments Corporation is an authorized distributor of Microsoft Silverlight.

“7 NATIONAL
p* INSTRUMENTS

==

e. Installation dialogue of NI-VISA as shown in the figure above. Click Next to start the installation.
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W NIVISA 17.0 - O X
Destination Directory NATIONAL
Select the installation directories. VNSTIIUMBITS'

National Instruments software will be installed in a subfolder of the following. To install into &
different folder, click the Browse button and select another.

Destination Directary

Browse...
<< Back Next >> Cancel

f. To set the installation path, the default path is “C:\Program Files (x86)\National Instruments\", or
you can click Next to change the installation path, as shown in the following figure,

B2 NI-VISA17.0 - O x
Features NATIONAL
Select the features to install. WNSTIUMBITS'
S = 'I MIVISA17.0 National Instruments VIS4 driver version 17.0. VISA
[+ =3 *| Runtime Support provides an AP f0[ controling VI, GPIB, Serial, Fixl
(£ =3 =| Configuiation Support and other types of instruments.

&

Development Support
=3 ~| Remote Server

-~ % | Real-Time Support
=3 | NET 4.0 - 451 Runtime Support (I\
» | MET 4.5 Runtime Support [N5) ]

~T%7| NET 4,0 Runtime Support (NS) ) wmp <
Ml Instrument 170 Assistant 17.0

MI1/0 Trace 17.0

MI System Configuration 17.0.0

NI Measurement & Automation Explorer 17.C

M| 1588-2008 Network Management 17.0.0

This feature will be installed on the local hard drive.

< >
Directory for MIVISA17.0
C:\Program Files (x86)\IVI Foundation\VISAY I

Browse...

Restore Feature Defaults | Disk Cost <¢ Back Cancel

g. Double click Next in the license agreement dialogue and to select’l accept the above 2 License
Agreement(s).”and then click Next, the dialogue as shown in the following figure,
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Start Installation

Review the following summary before continuing.

- O X
NATIONAL
WNSTIIUMBIT&“

Upgrading
= NIWIS&17.0
Runtime Support

Adding or Changing
* NI-VISA17.0
Configuration Suppart
Development S upport
Examples
Diiver Development
MET 4.0- 451 Development Suppart [I'1]
Remote Server
NET 4.0 - 451 Runtime Support (IV1)
«NII/0 Trace 17.0
* NI System Configuration 17.0.0
» NI Measurement & Automation Explorer 17.0
« NI 1588-2008 Network Management 17.0.0
NI 1588-2008 Network Management Runtime 17.0.0

Click the Next button to beain installation. Click the Back button to change the installation settings.

SaveFile...

h. Click Next to start the installation.

Overall Progress: 2% Complete

s

- [} pad
yuxnovul.
INSTRUMENTS'

Action 13:47:46: NIMUPersistPartR eginfo. 91D5760B_FSE8_4332_BFB1_3844CB7I3A3E.

j- Restart the computer after the installation is completed.

2. Connecting Device

Take USB method as an example to introduce the connection.

a. Turnonthe spectrum analyzer;

Mest>>

b. Use USB wire to connect the USB Device port of the spectrum analyzer with USB Host port of the

computer, as shown in the following figure,
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c. Turnon NIMAXonthe computer. The dialogue as shown in the following figure,

73 My System - Measurement & Automation Explorer

- O %
Fle Edit View Tools Help
v B3 My System Hioe @ Refresh |52 Hide Help
> & Devices and Interfaces .
> & Software - | @Bad B~
> BB Remote Systems System Settings
National A
Hostname DESKTOP-3LV26HA Instruments
Measurement
DNS Name DESKTOP-3LV26HA &
Vendor Dell Inc. Automation
Model Inspiron 3668 Explorer
Measurement &
Serial Number 4RHITP2 Automation
Explorar (MAX)
Firmuware Version 180 provides accass
to your National
Operating System Microsaft Windows 10 ZREEIHE Instruments
) products.
System Start Time 14/02/2023 14:46
- What do you
Description

‘want to do?

System Configuration Web | [ ocal Qnly v Manage my

Access devices and
interfaces

System Resources

Total Physical Memory ~ 15.9 GB Manage virtual

channels or
Free Physical Memory 948 GB ‘tasks for my
task
Total Virtual Memory 207 GB ceviees
Create scales
Free Virtual Memory 1768 for my virtual
. . . instruments
Primary Disk Capacity 105 GB
Configure my
Primary Disk Free Space  28.6 GB 1V1 instrument
o drivers
UL Adal it UD) Fomcn (TA 17 7700 DL 5 ADELL i
[ System Settings & Network Settings b3 3

d. Turnonthe device and scroll down the options to select the spectrum analyzer's drive, as shown in
the following figure,

2 uTsz0

Fle Edit View Tools Help

B "USB :INSTR" - Measurement & Automation Explorer - a s

v B My System b iove &3 Refresh | 3 Open VISA Test Panel | > Hide Help
v B Devices and Interfaces
@ ASRL1:INSTR "COM1* @eack @A ~
== UTS30368 "USB0:0x5656:0x0832:88457360750723781:IN! Settings ot
> . Network Devices What do you
‘want to do?
> Y Miscellansous VISA Resources Name b
cnsme my
> &1 Software Vendor uni-trend
> B8 Remote Systems Model UTS30368 } Communicate
with my resource
Serial Number 88457360750723781

P Viewsnd edit

Status Present arcperties for
my resource

USB Interface Number 0

488.2 Compliant
VISA Resource Name USB0:0x5656::0x0832:884573607 50723781:INSTR

< 3| B Settings B General

e. Usemouse toclick VISA test panel to pop-out the dialogue as shown in the following figure,
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:i- USB0::0x5656::0x0832::88457360749667845::INSTR - VISA Test Panel

USB Settings  1/0 Settings ~ View Attributes Return Data

USB Information No Error

Manufacturer
uni-trend (0x5656) ‘

Model
UTS30368 (0x0832) |

Serial Number
88457360749667845 ‘

Refresh || Apply Changes

f.  Use mouse to click the option Input/Output, as shown in the following

E Configuration E Input/Output Advanced NI/OTrace  Help ﬂn‘ﬁnuméﬂj

:i- USB0::0x5656::0x0832::88457360749667845::INSTR - VISA Test Panel

Basic /O Line Control ~ USB Control

Return Data
No Error
Select or Enter Command | “ION?\n vl
*IDN?\n a | Bytes to Read
o 1024 [
I Write Query Read ‘Read Status Byte Clear
View mixed ASClI/hexadecimal ~

~

v

Copy to Clipboard ‘ ‘Cleur Buffer

figure,

E Configuration Elnpw&nput Advanced NIVOTrace  Help ﬂn‘ﬁnuméﬂj

g. Use mouse to click Query to query IDN of the spectrum analyzer, the query result will display at the

red area, as shown in the following figure,

:i- USB0::0x5656::0x0832::88457360749667845::INSTR - VISA Test Panel

Basic /O Line Control ~ USB Control

Return Data

Read Operation

Select or Enter Command | "IDN7\n v/ No Error
*IDN?\n a | Bytes to Read
o 1024 [
I Write ‘ Query Read ‘ Read Status Byte Clear
View mixed ASClifhexadecimal ~
1-T, UTS3036E, 88457360749667845, V_acifdlc\r\n | A

v

Copy to Clipboard ‘ ‘Cleur Buffer

h.

analyzer is communication with the computer.
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If it can query the relevant information of the spectrum analyzer, which means of the spectrum
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VISA Programming Example

There are some examples in this section. Through these examples, user can know how to use VISA,
and it can combine with the command of programming manual to realize the control of the

instrument. With these examples, user can develop more applications.

VC++ Example

» Environment: Window system, Visual Studio
» Description: Access the instrument via USBTMC and TCP/IP, and send "™IDN?" command on
NI-VISA to query the device information.

» Steps

1. Open Visual Studio software to create a new VC++ win32 console project.
2. Set project environment that can adjust NI-VISA libray, which are static library and dynamic

library.
a) Staticlibrary:

In NI-VISA installment path to find file visa.h, visatype.h and visa32.lib and copy them to the root
path of VC++ project and add it to the project. Add two lines of code into file projectname.cpp as

follows.

#include "visa.h"

#pragma comment(lib,"visa32.lib")

b) Dynamic library:

Press "project>>properties", select "c/c++---General" in attribute dialog on the left side, set the
value of "Additional Include Directories” as the installment path of NI-VIS (such as

C:\ProgramFiles\IVI Foundation\VISA\WinNT\include), as shown in the following figure.
ISBINC WriteRead Property Pages ______________________|X|

USBTNC _WriteRead Property Pages

‘3 Configaration Propert)
General
Debugging
2 C/CH
9§ General
Optinization
Freprocessor
Code Generation
Language
Preconpiled Hea
Output Files
Browse Informat
Advanced
Command Line
) Linker
) Browse Information
] Build Events
() Custom Build Step
] ¥eb Deployment

Configaration: |hetive (Debug) | Platfora: [Active (Win3z) | Configaration Manager. ..

Additional Include Directorie C:\Program Files\I¥I Foundation\VISA
Reszolve #using References

Debug Information Format Program Database for Edit & Continue
Suppress Startup Banner Yas (fnologe)

Warning Level Level 3 (/¥3)

Detect B4-bit Portability Iss Yes (/WpB4)

Treat Warnings Az Errors o

Additiomnal Include Directories
Specifies one or more directories %o add to the include path; use semi-
colon delimited list if more than one. (/Ilpath])

0K Cancel | Help

Select "Linker-General" in attribute dialog on the left side, set the value of "Additional Library
Directories" as the installment path of NI-VIS (such as C:\Program Files\IV
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Configuration: IMlin Mebug)

Foundation\VISA\WinNT\include), as shown in the following figure.

DSBINC_W¥WriteRead Property Pages x

:J Elatform: Ilu:\ivt(lim) :J Cgnfigaration Manager. .. I

() Browse Information
) Build Events

(L) Custom Build Step
(L) ¥eb Deployment

_J Configuration Propert; Output File $ (DutDir ) /USETEC_¥riteEead. exe
General Show Frogress Not Set
Debugging Version
[ c/ce+ Enable Incremental Linking Tes (/INCEENENTAL)
23 Linker Suppresz Startup Banner ¥eo
& General Ignore Inport Library o
Input ) Register Output No
:;::f:"“ Additional Library Directerie C:\Program Files\IVI Foundatien\VISA
Optimization
Embedded IDL
Advanced
Command Line

Output File

Override the default cutput fils nams.

(OUT: [£ile])

l Cancel l Apply

Select "Linker-General" in attribute dialog on the left side, set the value of "Additional Library
Directories" to visa32.lib, as shown in the following figure.

OSBTEC _WriteRead Property Pages x|

Configuration: |Active Debug) >| Platform: [Active ®in32) >|  Configuration Manager. .. |
‘29 Configuration Properti| All Options:
Fanazal /OUT - “Debug/USBTHC_¥ri teKead exe” /INCRENENTAL /HOLOGO /DEEUG
Debugging /PDE: “Debug/USETHC ¥riteRead pdb” /SUBSYSTEN:CONSOLE -
[ c/ce+ kernel32 11b uszer32 1ib gdi32 1ib winspool lib comdlg32 1ib
&3 Linker advapi3Z 1ib shell3Z 1ib ole3Z 1ib oleaut3Z 1ib wuid 1ib odbe3Z lib
odbecp32. 1ib
General
Input
Debugging
Systea
Optimization
Enbedded IDL
Advanced
% Command Line Additional Options:
[ Browse Information ise32 1ib
(] Build Events
(L) Custon Build Step
(2] Yeb Deployment
< =
Cancel I Apply

Add file visa.h in projectname.cpp file,

#include <visa.h>

1. Source code
a) USBTMC Example
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int usbtmc_test()
{/** This code demonstrates sending synchronous read & write commands
*to an USB Test & Measurement Class (USBTMC)instrument using NI-VISA
*The example writes the "IDN?\n" string to all the USBTMC
*devices connected to the system and attempts to read back
* results using the write and read functions.
*Open Resource Manager
*Open VISA Session to an Instrument
*Write the Identification Query Using viPrintf
*Try to Read a Response With viScanf
*Close the VISA Session*/
ViSession defaultRM;
ViSession instr;
VilInt32 numinstrs;
ViFindList findList;
ViStatus status;
charinstrResourceString[ VI_FIND_BUFLENJ;
unsigned char buffer[ 100];
inti;
status = viOpenDefaultRM(&defaultRM);
if (status < VI_SUCCESS)
{
printf("Could not open a session to the VISA Resource Manager!\n");
return status;
}
/*Find all the USB TMC VISA resources in our system and store the number of resources in the system in
numinstrs.*/
status = viFindRsrc(defaultRM, "USB?*INSTR", &findList, &nhuminstrs, instrResourceString);
if (status<VI_SUCCESS)

{
printf("An error occurred while finding resources. \nPress Enter to continue.");
fflush(stdin);
getchar();
viClose(defaultRM);
return status;
}

/** Now we will open VISA sessions to all USB TMC instruments.

* We must use the handle from viOpenDefaultRM and we must

* also use a string that indicates which instrument to open. This
* is called the instrument descriptor. The format for this string
* can be found in the function panel by right clicking on the

* descriptor parameter. After opening a session to the

device, we will get a handle to the instrument which we

will use in later VISA functions. The AccessMode and Timeout
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*

*

parameters in this function are reserved for future

functionality. These two parameters are given the value VI_NULL. */

for(i=0; i<int(numlinstrs); i++)

{

}

/*Now we will close the session to the instrument using viClose. This operation frees all

if(i>0)
{
viFindNext(findList, instrResourceString);
}
status = viOpen(defaultRM, instrResourceString, VI_NULL, VI_NULL, &instr);
if (status < VI_SUCCESS)
{
printf("Cannot open a session to the device %d. \n", i +1);
continue;
}
/** At this point we now have a session open to the USB TMC instrument.
*We will now use the viPrintf function to send the device the string "IDN?\n",
*asking for the device's identification. */
char* cmmand =" IDN?\n";
status = viPrintf(instr, cmmand);
if (status < VI_SUCCESS)

{
printf("Error writing to the device %d. \n", i +1);
status = viClose(instr);
continue;

}

/** Now we will attempt to read back a response from the device to
*the identification query that was sent. We will use the viScanf
*function to acquire the data.

*After the data has been read the response is displayed. */

status = viScanf(instr, "%t", buffer);

if (status < VI_SUCCESS)

{
printf("Error reading a response from the device %d. \n", i +1);
}
else
{
printf("\nDevice %d: %s\n", i+ 1, buffer);
}

status = viClose(instr);

system resources.*/

status = viClose(defaultRM);

printf("Press Enter to exit.");
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fflush(stdin);
getchar();

return 0;

int _tmain(int argc, _.TCHAR* argv[ ])

{

usbtme_test();

return 0;

b) TCP/IP Example
int tcp_ip_test(char *plP)

{

char outputBuffer[ VI_FIND_BUFLEN];
ViSession defaultRM, instr;
ViStatus status;
/*First we will need to open the default resource manager. */
status = viOpenDefaultRM(&defaultRM);
if (status < VI_SUCCESS)
{
printf("Could not open a session to the VISA Resource Manager!\n");
}
/* Now we will open a session via TCP/IP device */
char head[256]="TCPIPO::";
char taill ]="::inst0::INSTR";
strcat(head, pIP);
strcat(head, tail);
status = viOpen(defaultRM, head, VI_LOAD_CONFIG, VI_NULL, &instr);
if (status < VI_SUCCESS)
{
printf("An error occurred opening the session\n");
viClose(defaultRM);
}
status = viPrintf(instr, "*idn?\n");
status = viScanf(instr, "%t", outputBuffer);

if (status < VI_SUCCESS)

{
printf("viRead failed with error code: %x \n", status);
viClose(defaultRM);

}

else

{

printf("\nMesseage read from device: %*s\n", 0, outputBuffer);
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}

status = viClose(instr);
status = viClose(defaultRM);
printf("Press Enter to exit.");
fflush(stdin);

getchar();

return 0;

int _tmain(int argc, _-TCHAR* argv[ ])
{
printf('Please input IP address:");
charip[256];
fflush(stdin);
getslip)
tep-ip-test(ip);

return 0;

C# Example

» Environment: Window system, Visual Studio

» Description: Access the instrument via USBTMC and TCP/IP, and send "™IDN?" command on
NI-VISA to query the device information.

> Steps:

Open Visual Studio software and create a new C# console project.

Add C# quote Ivi.Visa.dll and Nationallnstruments.Visa.dll of VISA.

Source code

) USBTMC Example

O W N

class Program

{

void usbtmc_test()

{
using (var rmSession = new ResourceManager())
{
var resources = rmSession.Find("USB?*INSTR");
foreach(string s in resources)
{
try
{
var mbSession =(MessageBasedSession)rmSession.Open(s);
mbSession.Rawl0.Write("IDN?\n");
System.Console.WriteLine(mbSession.Raw|0.ReadString());
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catch (Exception ex)

{

System.Console.WriteLine(ex.Message);

void Main(string[ ] args)
{

usbtmc_test();

}
b) TCP/IP Example

class Program

{
void tcp_ip_test(string ip)
{
using (var rmSession = new ResourceManager())
{
try
{
var resource = string.Format("TCPIP0::{0}::inst0::INSTR", ip);
var mbSession =(MessageBasedSession)rmSession.Open(resource);
mbSession.Rawl0.Write("*IDN?\n");
System.Console.WriteLine(mbSession.Rawl0.ReadString());
}
catch (Exception ex)
{
System.Console.WriteLine(ex.Message);
}
}
}

void Main(string[ ] args)

{
tcp_ip_test('192.168.20.11");
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VB Example

» Environment: Window system, Microsoft Visual Basic 6.0.

» Description: Access the instrument via USBTMC and TCP/IP, and send "™IDN?" command on
NI-VISA to query the device information.

» Steps:

Open Visual Basic software and create a new standard application program project.

=

2. Setthe project environment that can adjust NI-VISA library, press Existing tab of Project>>Add
Existing Item, in file "include" of NI-VISA installment path to find file visa32.bas and add this file, as
shown in the following figure.

Add Nodule
Hew Existing |
Look ir: L_J include LJ O i W gl 5

vpptypq. bas

File name: [visa32. bas

Files of type: |[Basie Files (* bas) |

Cancel

Help (H)

:

7 Dom't show this dialog in the future

3. Source code
a) USBTMC Example
PrivateFunction usbtmc_test() AsLong
'This code demonstrates sending synchronous read & write commands
"toan USB Test & Measurement Class (USBTMC) instrument using NI-VISA
'The example writes the "™IDN?\n" string to all the USBTMC
"devices connected to the system and attempts to read back
'results using the write and read functions.
'The general flow of the code is
'Open Resource Manager
"Open VISA Session to an Instrument
"Write the Identification Query Using viWrite
'Try to Read a Response With viRead
'Close the VISA Session

Const MAX_CNT =200
Dim defaultRM AsLong
Diminstrsesn AsLong
Dim numlnstrs AsLong

Dim findList AsLong
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Dim retCount AsLong

Dim status AsLong

Dim instrResourceString AsString *VI_FIND_BUFLEN
Dim Buffer AsString * MAX_CNT

Dimi AsInteger

'First we must call viOpenDefaultRM to get the manager

"handle. We will store this handle in defaultRM.

status = viOpenDefaultRM(defaultRM)

If(status < VI_SUCCESS) Then
resultTxt.Text ="Could not open a session to the VISA Resource Manager!"
usbtmc_test = status

ExitFunction

EndlIf

"Find all the USB TMC VISA resources in our system and store the
"number of resources in the system in numinstrs.
status = viFindRsrc(defaultRM, "USB?*INSTR", findList, numinstrs, instrResourceString)
If (status < VI_SUCCESS) Then
resultTxt.Text ="An error occurred while finding resources."
viClose(defaultRM)
usbtmc_test = status
ExitFunction

EndlIf

"Now we will open VISA sessions to all USB TMC instruments.
"We must use the handle from viOpenDefaultRM and we must
"also use a string that indicates which instrument to open.  This
'is called the instrument descriptor. The format for this string
"can be found in the function panel by right clicking on the
"descriptor parameter. After opening a session to the
"device, we will get a handle to the instrument which we
"willuse in later VISA functions. The AccessMode and Timeout
'parameters in this function are reserved for future
'functionality. These two parameters are given the value VI_NULL.
Fori=0Tonumlnstrs
If(i>0)Then
status = viFindNext(findList, instrResourceString)
EndlIf
status = viOpen(defaultRM, instrResourceString, VI_NULL, VI_NULL, instrsesn)
If (status < VI_SUCCESS) Then
resultTxt.Text ="Cannot open a session to the device "+ CStr(i + 1)
GoTo NextFind
EndlIf
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' At this point we now have a session open to the USB TMC instrument.
"We will now use the viWrite function to send the device the string "IDN?",
"asking for the device's identification.
status = viWrite(instrsesn, "IDN?", 5, retCount)
If (status < VI_SUCCESS) Then
resultTxt.Text ="Error writing to the device."
status = viClose(instrsesn)
GoTo NextFind
EndlIf

"Now we will attempt to read back a response from the device to
"the identification query that was sent.  We will use the viRead
'function to acquire the data.
'After the data has been read the response is displayed.
status = viRead(instrsesn, Buffer, MAX_CNT, retCount)
If (status < VI_SUCCESS) Then

resultTxt.Text = "Error reading a response from the device." + CStr(i + 1)
Else

resultTxt.Text = "Read from device: "+ CStr{i + 1)+" " + Buffer
EndlIf

status = viClose(instrsesn)

Next i

"Now we will close the session to the instrument using
"viClose. This operation frees all system resources.
status = viClose(defaultRM)

usbtmc_test=0

EndFunction

b) TCP/IP Example
PrivateFunction tcp_ip_test(ByVal ip AsString) AsLong
Dim outputBuffer AsString * VI_FIND_BUFLEN
Dim defaultRM AsLong
Diminstrsesn AsLong
Dim status AsLong

Dim count AsLong

"First we will need to open the default resource manager.

status = viOpenDefaultRM(defaultRM)

If (status < VI_SUCCESS) Then
resultTxt.Text ="Could not open a session to the VISA Resource Manager!"
tcp_ip_test = status

ExitFunction
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Endlf

"Now we will open a session via TCP/IP device
status = viOpen(defaultRM, "TCPIPQ::" +ip +"::inst0::INSTR", VI_LOAD_CONFIG, VI_NULL, instrsesn)
If (status < VI_SUCCESS) Then
resultTxt.Text ="An error occurred opening the session”
viClose(defaultRM)
tcp_ip_test =status
ExitFunction
EndlIf
status = viWrite(instrsesn, "IDN?", 5, count)
If (status < VI_SUCCESS) Then
resultTxt.Text ="Error writing to the device."
EndlIf
status = viRead(instrsesn, outputBuffer, VI_FIND_BUFLEN, count)
If (status < VI_SUCCESS) Then
resultTxt.Text = "Error reading a response from the device." + CStr(i + 1)
Else
resultTxt.Text ="read from device:"+ outputBuffer
EndlIf
status = viClose(instrsesn)
status = viClose(defaultRM)
tep_ip_test=0

EndFunction

LabVIEW Example

» Environment: Window system, LabVIEW

» Description: Access the instrument via USBTMC and TCP/IP, and send "™IDN?" command on
NI-VISA to query the device information.

Steps:

Open LabVIEW software and create a Vl file.

Add control, press the front panel interface, select and add VISA resource name, error input, error

=

output and partial indetifier on control flow diagram.

3. Opendiagram, press VISA resource name and then select and add function VISA Write, VISA Read,
VISA Open and VISA Close on pop-out menu.

4. Vlopena VISA session of USBTMC device and wrote *IDN? command and read back the response
value. When all communication is complete, VI will close the VISA session. As shown in the
following figure.
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Read Buffer
aks
[=1d
236 Mumber of returns
WISA Equipment name IEH

WISH [E=E] PEA [ =
I abe-y ab 3 8
wy[E] R C %

Error Qutput

Wreng input (No ergor)

=

5. Communication with the device via TCP/IP is similar with USBTMC, it need to set VISA write and
read function to synchronous I/0, set LabVIEW to asynchronous 10 by default. Right click on the
node and select "Synchronous 1/0 Mode>>Synchronous” from shortcut menu to enable
synchronous writing or reading of data, as shown in the following figure.

Read Buffer
[#abc
Gkl
*IDN? 256 )
TCPIPQ: Mumber of returns
IP address Lz
fabe |

el

ainst0:INSTR

Error Cutput
Wrong input (Mo ergor)

= o
=

MATLAB Example

» Environment: Window system, MATLAB

» Description: Access the instrument via USBTMC and TCP/IP, and send "IDN?" command on
NI-VISA to query the device information.

» Steps:

1. Open MATLAB software, click File>>New>>Script on Matlab interface to create an empty M file.

2. Source code

a) USBTMC Example
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function usbtmc_test()

% This code demonstrates sending synchronous read & write commands
% to an USB Test & Measurement Class (USBTMC)instrument using

% NI-VISA

%Create a VISA-USB object connected to a USB instrument
vu = visa('ni',USB0::0x5345::0x1234::SN20220718::INSTR');

%0pen the VISA object created

fopen(vu);

%Send the string "™IDN?",asking for the device's identification.
fprintf(vu,*IDN?");

%Request the data

outputbuffer = fscanf(vu);

disploutputbuffer);

7%Close the VISA object
fclose(vu);
delete(vu);

clear vu;

end
b) TCP/IP Example
function tcp_ip_test()
% This code demonstrates sending synchronous read & write commands
% to an TCP/IP instrument using NI-VISA

%Create a VISA-TCPIP object connected to an instrument

%configured with IP address.

vt =visa('ni',[' TCPIPO::','192.168.20.11,"::inst0::INSTR']);

%0pen the VISA object created

fopen(vt);

%Send the string "™IDN?",asking for the device's identification.
fprintf(vt,*IDN?");

%Request the data

outputbuffer = fscanf(vt);

disp(outputbuffer);
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%Close the VISA object
fclose(vt);
delete(vt);

clear vt;

end

Python Example

»  Environment: Window system, Python3.8, PyVISA 1.11.0.

> Description: Access the instrument via USBTMC and TCP/IP, send "IDN?" command on NI-VISA to
query the device information.

Steps:

Install python, and then turn on Python script compiling software, create an empty test.py file.
Use pip install PyVISA instruction to install PyVISA, if it cannot install, please refer to this link
(https://pyvisa.readthedocs.io/en/latest/).

.

3. Source code
a) USBTMC Example
import pyvisa
rm = pyvisa.ResourceManager()
rm.list_resources()
my_instrument = rm.open_resource('USB0::0x5345::0x1234::SN20220718::INSTR')
print(my_instrument.query(*IDN?'))
b) TCP/TP Example
import pyvisa
rm = pyvisa.ResourceManager()
rm.list_resources()
my_instrument =rm.open_resource(TCPIP0::192.168.20.11::inst0::INSTR')

print(my_instrument.query(*IDN?'))
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Programming Application Example

Configuring Sine Wave
This sectionis to introduce how to configure the sine wave function.

Explanation
A sine wave has an amplitude, an offset, and a phase relative to a synchronous pulse. It can use
high voltage value and low voltage value to set its amplitude and deviation.

Example
The following wave can set by SCPI command, high voltage value and low voltage value can
replace :CHANnell:BASE:AMPLitude and :CHANnel1:BASE:OFFSet

The following command can generate the sine wave as shown above.

:CHANNel1:MQODe CONTinue
:CHANRel1:BASE:WAVe SINe
:CHANNell:BASE:FREQuency 2000
:CHANnRell:BASE:HIGH 2
:CHANRel1:BASE:LOW O
:CHANRel1:BASE:PHAse 20
:CHANRPel1:QUTPut ON

Configuring Square Wave
This sectionistointroduce how to configure the square wave.

Explanation

A square wave has an amplitude, an offset, and a phase relative to a synchronous pulse. It also has
duty cycle and period. It can use high voltage value and low voltage value to set its amplitude and
deviation.

Example
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The following wave can set by SCPI command.

The following command can generate the square wave as shown above.

:CHANNel1:MODe CONTinue
:CHANNell:BASE:WAVe SQUare
:CHANnNell:BASE:FREQuency 40000
:CHANnNell:BASE:AMPLitude 2
:CHANNell:BASE:OFFSet 0
:CHANNell:BASE:PHAse 90
:CHANNell:BASE:DUTY 20
:CHANRPel1:OUTPut ON

Configuring Sawtooth Wave
This sectionis to introduce how to configure the sawtooth wave.

Explanation

A sawtooth wave has an amplitude, an offset, and a phase relative to a synchronous pulse. It also
can create triangle wave and the symmetry of other similar waves. It can use high voltage value
and low voltage value to set its amplitude and deviation.

Example

The following wave can set by SCPI command, high voltage value and low voltage value can
replace : CHANnell:BASE:AMPLitude and :CHANnel1:BASE:OFFSet
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The following command can generate the sawtooth wave as shown above.

:CHANNel1:MQODe CONTinue
:CHANnPell:BASE:WAVe RAMP
:CHANNell:BASE:FREQuency 30000
:CHANnPel1:BASE:HIGH 2
:CHANRPel1:BASE:LOW O
:CHANRell:BASE:PHAse 90
:CHANnNel1:RAMP:SYMMetry 20
:CHANRel1:OUTPut ON

Configuring Impulse Wave
This sectionis to introduce how to configure the impulse wave.

Explanation

An impulse wave has an amplitude, an offset, and a phase relative to a synchronous pulse. It also
adds slope of edge and duty cycle (or pulse width). It can use high voltage value and low voltage
value to set its amplitude and deviation.

Example
The following wave can set by SCPI command, high voltage value and low voltage value can
replace :CHANnel1:BASE:AMPLitude and :CHANnel1:BASE:OFFSet
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The following command can generate the impulse wave as shown above.

:CHANnRel
:CHANnRel
:CHANnRel

1
1
1
:CHANRell

:MODe CONTinue
:BASE:WAVe PULSe
:BASE:FREQuency 100000
:BASE:HIGH 2

:CHANnell:
:CHANnell:
:CHANnell:
:CHANDNell:
:CHANnell:
:CHANnel1:

BASE:LOW O
BASE:PHAse 270
BASE:DUTY 20
PULSe:RISe 0.0000002
PULSe:FALL 0.0000002
OUTPut ON

Configuring Arbitrary Wave

This sectionis tointroduce how to configure the arbitrary wave.

Explanation

A harmonic wave has frequency, amplitude, offset and phase. It also adds mode and wave file.

Example

The following code can load and modify built-in arbitrary wave.
:CHANnel1:
:CHANnel1:

MODe CONTinue
BASE:WAVe ARB

:CHANRel1:ARB:MQODe DDS

:CHANNell:BASE:ARB INTernal,"ACos.bsv"
:CHANNell:BASE:FREQuency 200000

:CHANnNel:
:CHANnel:
:CHANnNel:

BASE:AMPLitude 2
BASE:OFFSet O
BASE:PHAse 90

:CHANnelT:OUTPut ON

The wave generate by the above command as shown below.
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Appendix 1: Key List
Key Function Description LED
Wave Wave mode
Mode Output mode J
Utility System
Symbol Digit key symbol
Dot Digit key decimal point
NUMO Digit key O
NUM1 Digit key 1
NUM?2 Digit key 2
NUM3 Digit key 3
NUM4 Digit key 4
NUMb Digit key 5
NUMB Digit key 6
NUM7 Digit key 7
NUMS8 Digit key 8
NUMS Digit key 9
Up Arrow key UP
Down Arrow key DOWN
Left Arrow key LEFT
Right Arrow key RIGHT
OK Confirm key
CHI1 Channel 1key J
CH2 Channel 2 key J
F1 Select the first menu option at the current menu
F2 Select the second menu option at the current menu
F3 Select the third menu option at the current menu
F4 Select the fourth menu option at the current menu
F5 Select the fifth menu option at the current menu
F6 Select the sixth menu option at the current menu
Appendix 2: IEEE 488.2 Binary Data Format
DATA is data flow, other is ASCII, as shown in the following table
<#812345678 + DATA +\n>
Start Mark Length of Bit Total Length of Data (Bit | DATA (nByte) End Mark
(1Byte) Width (1Byte) Width Byte) (1Byte)
# X XXXXXXXX | e \n
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