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Record one acquisition and transfer it 
The new SCPI command needs fewer than 15 ms and 8 channels 

to transfer 100 ksample.

Channels

Measurement and export time with existing SCPI command
Measurement and export time with new SCPI command
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Older SCPI commands 
Conventional data transfer commands do not prioritize 
maximum data exchange efficiency. For example, the tra­
ditional SCPI code “CHANnel{ch_sel}:DATA:VALues?” can be 
much slower than specialized commands. Nevertheless, 
when speed is not essential, the command makes it easy 
to assign retrieved data.

Synchronized versus non-synchronized measurements
Before a measurement result is retrieved from the instru­
ment, it needs to complete the measurement. The result 
should also be valid and consistent with the instru­
ment settings in a process known as synchronization 2). 
Synchronizing the waveform retrieval describes the sync­
points where the oscilloscope and the control program 
align 3). A non-synchronized measurement cannot be 
mapped to other quantities, especially when they come 
from other remote-controlled instruments. 

2)	 See application note “Hints and Tricks for Remote Control of Spectrum and 
Network Analyzers”, 1EF62.

3)	 For more details, see https://www.rohde-schwarz.com/nl/driver-pages/remote-
control/measurements-synchronization_231248.html

Your task
Faster test feedback loops are crucial to improving pro­
duction line efficiency in automated test equipment (ATE) 
applications. Rapid data exchange can also help speed up 
the development of reliable circuits in pivotal areas such 
as quantum computing analysis and high energy physics. 
High-speed information exchange to a control computer is 
a big advantage when testing and validating circuits.

Rohde & Schwarz solution
To help speed up the exchange of information, 
Rohde & Schwarz oscilloscopes have capabilities greater 
than conventional solutions. A new export command and 
an Ethernet connection for expedited data transfer with 
MXO oscilloscopes are available. Directly transfer multiple 
waveforms to your receiver with the SCPI command  
“EXPort:WAVeform:DATA[:VALues]?” 1). The export com­
mand was specifically developed to increase data transfer 
speeds via remote control commands by omitting over­
head in the internal configuration for multiple waveform 
acquisitions.

1)	 For more details, see https://www.rohde-schwarz.com/webhelp/MXO4_
HTML_UserManual_en/Content/a176bc93ac594882.htm?Highlight=export%20
waveform
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Profit from higher number of acquisitions per minute 
compared to those of competitors
Using one channel with RL = 1 Msample, sample rate = 625 Msample/s. 

Both transfer and binary data conversion (e.g. NumPy Array) are considered as data 

transfer time.
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Competitor standard deviation
Rohde & Schwarz standard deviation

Rohde & Schwarz has enhanced waveform data transfer 
speeds without compromising on measurement synchro­
nization. Unlike waveform streaming, Rohde & Schwarz 
oscilloscopes offer full SCPI synchronization, with  
*WAI, *OPC, *OPC? in combination with “EXPort:WAVef
orm:DATA[:VALues]?”. 

Speed comparison 
Data transfer rates from Rohde & Schwarz oscilloscopes 
can be much faster than those of competitors. Even 
with a substantial number of samples (e.g. 1 Msample), 
Rohde & Schwarz oscilloscopes improve performance even 
with traditional SCPI commands and particularly excel 
when using one channel as observed in the figure. While 
competitors transfer time are seemingly restricted by 
internal processes (acquisition rate does not change with 
the amount of transferred data), Rohde & Schwarz oscillo­
scopes efficiently use their full data transfer performance. 
The most significant limitation is the amount of data as 
shown by the drop of acquisitions per minute towards 
higher channel count (see figure).

Example
Implement this feature in your analysis including a special SCPI command in your analysis code. Here is an example 
code for faster waveforms transfer via “EXPort:WAVeform:DATA[:VALues]?” with four analog channels. 

1 *RST # Presetting the instrument 
2 FORMat:DATA INT,16 # Data format is 2 Bytes per sample 
3 ACQuire:POINts:MODE MANual # Defining a manual record length 
4 ACQuire:POINts:VALue 5E6 # Set record length to 5MSa 
5 CHANnel1:STATe ON # Switch first 4 channels on 
6 CHANnel2:STATe ON 
7 CHANnel3:STATe ON 
8 CHANnel4:STATe ON 
9 EXPort:WAVeform:SCOPe ALL # Set the complete waveform to be 

# transferred 
10 EXPort:WAVeform:SOURce C1,C2,C3,C4 # C1...C4 shall be transferred in the 

# next query 
11 RUNSingle; *OPC? # Acquire waveform; stop program until

# acquisition is complete 
# (for synchronization) 

12 EXPort:WAVeform:DATA:VALues? # Query all (C1…C4) waveform data 

Summary
Accelerating data transfers not only reduces measurement times in offline analysis applications but also shortens devel­
opment cycles in experiments. The faster remote control data transfer feature available with MXO oscilloscopes is an 
efficient solution to optimize data collection processes in automated testing environments while still maintaining mea­
surement synchronization.
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