V0.91 Virtins Technology

RTX-6001 and Multi-Instrument Bundle Quick Start Guide

1. Selection of RTX6001 as the ADC and DAC devices in Multi-Instrument

If the software is started for the very first time after installation, it will prompt the user to

select a default device.
Default Device >

Flease select a default device

RTX6001 Audio Analyzer ASIO j

Sound Card MME
Sound Card ASIO
VT DS0-2810
VT DSO-2810E
VT DS0-2810R
VT DS0-2820
VT DS0-2820E
VT DS0-2820R
VT DS0-2A10
VT DSO-2A10E
VT DS0-2A20
VT DSO-2AZ0E
VT D50-2810F
VT DSO-2810H
VT DS0-2815H
VT IEPE-2G05
VT CAMP-2G05
VT RTA-1688
VT RTA-168A
VT RTA-1688
VT RTA-168A-1
VT RTA-168B-1

RTX6001 Audio Analyzer MME
RTX6001 Audio Analyzer ASIO

Select “RTX6001 Audio Analyzer MME” or “RTX6001 Audio Analyzer ASIO” depending
on whether you want to use Sound Card MME driver or Sound Card ASIO driver for
RTX6001.

The default device can also be changed later via [Setting]>[ADC Device], [Setting]>[DAC
Device], and [Setting]>[Configure Hot Panel Setting Toolbar], or simply [Setting]>[Restore
to Factory Default] to change the former three in one go.

2. Multi-Instrument Software Manual and RTX6001 Hardware Manual

Multi-Instrument software manual can always be accessed via [Setting]>[Help]>[Software
Manual] for PDF manual, or [Setting]>[Help]>[Help Topics] for HTML manual, or simply
press F1.

With “RTX-6001 MME” or “RTX-6001 ASIO” selected as the ADC Device, its manual can
be accessed via [Help]>[Hardware Manual].

Help
Lock Panel Setting
Help Topic F1
Software Manual

Hardware Manual

About...

www.virtins.com 1 Copyright © 2018 Virtins Technology



V0.91 Virtins Technology

3. PC Control Mode and Local Panel Control Mode

By default, the software will run under PC control mode. The REMOTE LED on RTX6001
hardware panel will be lit up under this mode and all the hardware knobs and switches will
be disabled. All controls including input AC/DC selection, input range selection, output
range selection will be under Multi-Instrument. The LEDs on RTX6001 will indicate the
selections made by Multi-Instrument rather than the knobs and switches on the hardware
panel.

To switch to Local Panel Control Mode, go to [Setting]>[Display]>"Delegate Control to
Local Panel” (see figure below). Under this mode, Multi-Instrument is still be able to sense
the settings on the hardware panel and scale the input and output data correctly. However, the
controls from PC will all be disabled.

Display Setting >

Display Colors : =
Font Size a5% =

Background Colar
Refiesh Delay [0%  —

Channel A Color _ resh Uelay [ =
Channel B Color _ Roll Mode

Roll Width fms) |50
Channel EXT Color _

Record Mode
Sl Frame Width (ms) | 100
Other Text Color _ Duration {ms) 0

Skin 1 | Skin 2 | Skin 3 | Skin 4 | Data Logger
MNumber of records per log file

Skin 8 | W

Skin & | Skin & | Skin 7

Miscellaneous
[~ Enable Record Length change via "Paint” in Sampling Parameter Toolbar,

<]

Run oscilloscope automatically after startup
Save Cument Panel Setting on exit

Lock Panel Setting after startup

Hide Sampling Parameter Toolbar

Hide Instrument & Miscellaneous Toolbar
Hide View Toolbars

Hide Menubar

[ I I I A

Auto Layout after Loading a Panel Setting File MIL -

ASIO Buffer Size ||'u'|a;.; ﬂ I [ Delegate Cortrol to Local Panel I

Language |English j [ Line Width on Printer |4 :ll

Default | oK | Cancel |
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4. Input Coupling and Range Selection, Output Amplitude and Range Selection and
Single-End and Differential Selection

Select the input range manually here Record Length
=[up A 0% = T - sample G ABkHz ~|[aze = |[2amit _~|Paint [480 - Auto
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18 Select the input coupling manually here Le
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T Spectrum Analyzer == []°
& Feak Frequesey= 1. 0000 Kx .
N B: Peak Frequescy- 1 0000 kiz N 2 A01dBV
‘. Select the output amplitude manually Frr .

3
o i here, by default it will be autoranged ’
o8

[ 0.6
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+23:38:11:531

X |
I

0.1 f 0.1
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e 55 EFT Sizdht €,

 Jauto S < i Jlon <M _[Amplitude Spectrom & 1 Jon <Jrer_[[roea Jemo Jham

The input coupling and range selection can be made manually from the respective controls in
the second toolbar from the top. If there is a need to do input sampling parameter auto
setting, press the Auto button at the upper right corner of the screen. It will perform the
following two actions:

(1) Set the sampling rate and number of samples automatically such that 5~10 cycles of
signal are captured in the oscilloscope.
(2) Set the input range automatically based on the input peak level (i.e. autoranging).

In case (1) is not desirable, go to [Setting]>[ADC Device] and tick “Auto Button for
Autoranging only” (see figure below). This is the default setting for RTX6001. Besides this
on-demand autoranging, it is also possible to activate continuous autoranging by ticking the
“AutoRanging” checkbox. For both on-demand and continuous autoranging, it is possible to
specify a dBFS value on which the autoranging is based. It is set to 0 dBFS by default.
Unlike the autoranging function, which adjusts the gain of the hardware, autoscaling adjusts
the scale of the graphs. Ticking the “AutoScaling” checkbox in the following figure will
activate continuous autoscaling while an on-demand autoscaling command is also available
in the context menus of oscilloscope, spectrum analyzer and spectrum 3D plot.
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W ADC Device Setting *
Device Selection Miscellaneous
Device Model Device Category Device No. v
|RTXEDD1 ASIO j |Sound Card ASIO RTX¥E001-1 g [
™ AutoRanging ’D—v| dBFS
Trigger Type Buffer Size (Bytes/Channel) T AutoScaing
i ~| |4294967295
|Soﬂwar€ Trigger J | ﬁ Auto Button for AutoRanging only I

Analog Channel Configuration

Trigger Frequency Rejection HNX.

Channel  Device Channel Range Coupling Type  Teminal Type [V High Frequency Rejection

A |Ana|yzer L j |144?.2'n\-" j |AC j |Defau|t J Moize Rejection Hysteresis (%) 10

B |Analyzer R | |s447.2mv | |ac | |Defaut ~|
Digital Channel Configuration Channel Operation A=A B=iA -
Channel Range (V) Threshold (V)

-

Cancel |

The output amplitudes can be selected or entered manually from the signal generator panel of
the software. By default, the output range will be automatically selected by the software
based on the output amplitude specified. In case this autoranging feature is not needed, go to
[Setting]>[DAC Device] and untick “AutoRanging” (see figure below). It is possible to
specify a dBFS value on which the autoranging is based on. 0 dBFS is set by default. The
“Differential” options are selected by default. In case you want to change the configuration
to “Single Ended”, untick the “Differential” checkboxes. Then the output range here as well
as the output amplitude in the signal generator panel will change accordingly.

DAL Device Setting *

Device Selection

Device Model Device Categony Device Mo.
RTXE001 ASIO (Differential) ﬂ |Sound Card ASIO RTX6001-1 ﬂ
Channel Configuration Buffer Size (Bytes/Channel)
Channel Device Channel Range |42545'E?255
A |GeneratDrL j |i'|4.'|4\a" ﬂ [¥ Differential m
B |Generstor R x| |s140av ~||¥ Diferertial m
W AutoRanging |0 | dBFS
v Rectangle 1

5. Panel Setting Files and Hot Panel Setting Toolbar

In Multi-Instrument, a panel setting file contains all the settings for sampling, processing and
analysis. It can be saved via [Setting]>[Save Current Panel Setting] and loaded via
[Setting]>[Load Panel Setting]. If you want make a default Panel Setting File, use
[Setting]>[Save Current Panel Setting as Default]. If you want to save the current panel
setting on exit, go to [Setting]>[Display] and tick “Save Current Panel Setting on Exit”.

There are many preconfigured Panel Setting Files for various purposes. It is possible to
configure 20 most frequently used Panel Setting Files in the Hot Panel Setting Toolbar (the
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third toolbar from the top), via [Setting]>[Configure Hot Panel Setting Toolbar], so that they
are all available in just one mouse click. It is possible to configure multiple such toolbars for
various purposes and load one of them as shown below.

Hot Panel Setting Toolbar Configuration *
MNo. Panel Setting File Text on Button Description
1 |psf'-.RTXEDD1 ‘Home_RTX6001 psf |Home |Defaun Setting Clear
2 |psf-..RszDD1 \Octave3 RTXE001 psf |OCT3 |1/3 Octave Analysis (fvg. 10} Clear
3 |pgf'-RTXEDD1'-OctaveE_RTXEDD] psf |OCTE |1f5 Octave Analysis (Ava. 10) Clear
4 [psf\RTXE001\THD_FFT131072_SR48000_SingieChannel_RTXE001 psf [THD1  [THD,THD+N.SNR.SINAD.Noise Level, ENOB {Avg. 10} Single Chamnel Clear
5 |psf-..RTxEDD1 \THD_FFT131072_SR48000_RTX6001 psf |THDZ |THD.THD+N.SNR.SINAD.Nuise Level, ENOB (Avg. 10 }-Dual Charnel Clear

] |pgf'-RTX5DD1 “THO_FFT131072_SR48000_5ingleChannel_Rectangle_RTX6001 psf |THDnsI |THD,THD+N,SNR,SINAD,NmsE Level, ENOB (Avg. 10 -No Spectral Leakage  Clear

7 |psf'-.FlTXEI}D1 “THD_FFT131072_SR48000_SingleChannel_§33Hz_RTX6001 psf |THDnir |THD.THD+N.SNF!.SINAD.Noise Level, ENOB (Avg. 10 }No Integer Ratio faf Clear

8 |psf'-HTxEI}D1 “THD_FFT131072_SR48000_A-Weighting_SingleChannel_RTX6001 psf |THD1a |THD.THD+N.SNR.SINAD.Nuise Level, ENOB (A-Weighted) (Avg. 10) Clear
] |pgf'-RTX5DD1 \THD_FFT65536_SR48000_ResidualComparison_RTX6001 psf |THDres |1kH2 Sine vs Its Duplicate with Fundamental attenusted by 120 dB via FIR Clear
10 |psf'-.FlTxEI}D1 “IMD_SMPTE_60Hz(4)_7kHz(1)_FFT131072_RTX6001 psf |IMDsmp |IMD SMPTE {60 Hz + 7kHz, 4:1) (Avg. 10} Clear
1 |psf'-HTxEI}D1 “IMD_DIN_250Hz(4)_8kHz(1)_FFT131072_RTX6001.psf |IMDdin |IMD DIN {250 Hz + 8 kHz, 4:1) {Avg. 10) Clear
12 |pzf'-.RTXEDD1 \CCIF2_19%Hz(1)_20kHz({1)_FFT131072_RTX6001 psf |IMDccrf |IMD CCIF2 {19 kHz + 20kHz, 1:1) (Ava. 10) Clear
13 |psf'-.RTxEI}D1 “Crosstalk AB_FFT131072_SR48000_RTX6001 psf |CrossTIk |Crnsstalk A->B, THD, THD+N, SNR, SINAD, ENOB (Ava. 10) Clear
14 |psf “RTXE001" Magnitude FrequencyResponse_White Moise(Interframe Average)_RTX6001 ¢ |FRwh'rte |Magn'rtude Frequency Response (Whithe Moise, Avg. 30) Clear

15 |psf'-RTXEDD1 “Magnitude FrequencyResponse_LogSweptSine_Octave36_RTX6001 psf |Fstp |Magn'rtuda Frequency Response (Frequency Log Sweep+1/96 Octave Analysis  Clear

A S A S A D A T A L

16 |psf'-.F!TKEI}D1 “BodePlot_White Noise_RTX6001 psf |BodeF‘\o1 |Bnde Plot (Transfer Function, Frequency Response) (White Noise, Avg. 30} Clear

ir |psf WRTXE001\THD+N_THD_SNR_Magnitude_vs_Frequency_RTX6001 psf |THD‘f |THD. THD+M. SNR. Magnitude Response vs Frequency Plot Clear

18 |psf'-RTXEDD1 “THD+M_THD_vs_Magnitude_Power_RTX6001 psf |THD‘P |THD. THD=M vs Magnitude, Power Plot Clear

19 |psf'-.F!TKEI}D1 “SMPTE_IMD_vs_Magnitude_Power_RTX6001 psf |IMD‘F |SMF‘TE IMD vs Magnitude, Power Plat Clear

20 |pgf'-RTX5DD1 “AudioParameter_SR48000_A_RTX6001 psf |Aumesl |A1_rtnma19d Audio Parameter Test Clear
I Current HPST Corfiguration File RTX6001 hps = |I Save As Ok Cancel

6. Record Length vs FFT Size

In Multi-Instrument, Record Length is the number of samples in the oscilloscope. The data
sampling length is based on the Record Length not FFT size. FFT size is a parameter for
analysis only. To change the Record Length, click anywhere within the oscilloscope window
and select the T range at the lower left corner of the screen. In case you want to change the
Record Length on per point basis, then go to [Setting]>[Display] and tick “Enable Record
Length change via "Point" in Sampling Parameter Toolbar”. After that, you will be able to
change Record Length directly via “Point” at the upper right corner of the screen. This is
very much for advanced users only. To change the FFT size, click anywhere within the
spectrum analyzer window and select the FFT size in the toolbar at the bottom of the screen.
When the oscilloscope is closed, changing FFT size will update the Record Length as well
and make them equal.

There is an indication at the lower left corner of the spectrum analyzer window called
number of FFT segments, which is equal to [Record Length] / [FFT size]. You can change
your data processing and analysis strategy by varying this ratio:

(1) When [FFT size]>[Record Length], FFT segments <1, thus zero padding will be used
in the analysis.

(2) When [FFT size]=[Record Length], FFT segments =1,

(3) When [FFT size]<[Record Length], FFT segments >1, intra-frame average will be
used in the analysis.

All the above three are useful for some applications.
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7. Alarms for Overflow, High Voltage Detected and Analog Power Off

The “OVF” LED on RTX6001 hardware panel will be lit up under either of the following
situations:

(1) The input signal is at or higher than the clipping level, i.e. overflowed.

(2) A high input voltage is detected and RTX6001 enters into protection mode which will
attenuate the input signal additionally by about 30 dB. This will make the scaling
invalid.

In Multi-Instrument, the above (1) is indicated by the Input Peak Level Indicator at the upper
right corner of the screen. The above (2) is indicated as “High Voltage Detected!” text alarm
in the middle of the oscilloscope and spectrum analyzer windows. The Analog Power Off
alarm will also be indicated in this way. When (2) occurs, the software will automatically
change the input range of RTX6001 to the highest. This is in addition to RTX6001’s fast
hardware based protection action.

o [ o [ - |sample 4BkHz ~|[aze -1 z4pi - Pgint [4g _ [ Hecord A
B BRI =|Probe i < 3 e

Input Peak Level Indicator

B Feak Freauescr-

T [10ms -|[x1 ~| A [auto ~[lon ~| M[aze ~| 8 [auto ~|[on

8. Some Screenshots Based on the Currently Configured Hot Panel Setting Toolbar

(1) THD2 button (THD, THD+N, SNR, SINAD, Noise Level, ENOB (Avg. 10 )-Dual
Channel))
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(2) THD1a button (THD, THD+N, SNR, SINAD, Noise Level, ENOB (A-Weighted) (Avg.
10))

DLG+LCR+-UDP-VBM] - <ATX6031 ASIO: o

Trigger I o s e i ~JSamplo aoiie

BEmE s 6 o0 - - [E - ST | I ¢

- | 24mit - |Paint [s6000 Aall Auto

F [pto > -/ KETMERS - | R - #mpitud Specirum -1 [ | TR | 13107 WD [Kalser 6 -][oe

(3) THDres button (1kHz Sine vs Its Duplicate with Fundamental attenuated by 120 dB via
FIR)
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B Muhticinstrument Pro 3.8 - [+3DP+ DLG-LCReUDPoVBMsDHS] - <RTXA00T ASIO> - & x
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(4) IMDsmp button (IMD SMPTE (60 Hz + 7 kHz, 4:1) (Avg. 10))
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(5) IMDdin button (IMD DIN (250 Hz + 8 kHz, 4:1) (Avg. 10))
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(6) IMDccif button (IMD CCIF2 (19 kHz + 20 kHz, 1:1) (Avg. 10))
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(7) Crosstlk button (Crosstalk A->B, THD, THD+N, SNR, SINAD, ENOB (Avg. 10))
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(8) FRswp button (Magnitude Frequency Response (Frequency Log Sweep+1/96 Octave
Analysis))

] il i m 'y \Wm\ | .;r”“"w (MK \‘IM’“MMM‘W b M i 't\W‘»\‘h i ‘W; S

5527z - i 1/96 OCTAVE implitude Spectrum 1s dlFs ° = .
<1 TR - O - ¥ |Ampliude Spectrum ~|p XTI - R - | [s24z8 SIWND  |Rectangie J[o» ]

(9) THD~f button (THD, THD+N, SNR, Magnitude Response vs Frequency Plot)
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(10) AudioTst button (Automated Audio Parameter Test)

;E,.";';T: Device Test Plan - CAVIRTING Multi-Instrument 3.8\dtp\ AudioParameter_SRAB000_A _RTX6001.dtp >

Show (" Control (" Resut @ Process ¢ Editor (2| [ ® |A—Frequancy[Hz} j Y |A—A11p|'rtudel_\«") j = I™ Single Step

LCR Meter User Defined Plan 1
Result (Pass/Fail/Done) Save Cument Panel Setting as Default |

Done

iz

12018-07-22 021747
Channel A. measured at:  -3.02383 dBFS
ITHD 000104651 % Excellent

Save Cument Panel Setting |

Reset ‘

THD=N 0.000267513 % Excellent
SNR 112174 dB Excellent
THD=M (A weighted) 0.000221367 % Excellent
SMR (A weighted) 114.376dB Excellent

! IMD (SMPTE) 0.000184237 % Excellent
IMD (DIN} 0.000174119 % Excellent

IMD (CCIF2) 8.57604E-005 % Excellent
IMD (CCIF3) 9.05172E-005 % Excellent
Crosstalk (A->B) -145.294 dB Excellent
Bandwidth Low Limit (Hz) 0 Hz

Bandwidth High Limit (Hz)  22856.3 Hz
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