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Introduction
This application note describes how to use the DMM7510 

7½-Digit Multimeter to capture readings for a particular 

interval of time while also ensuring that said readings are 

evenly spaced over this interval. The methodology shows 

how easily this can be done using the front panel menus on 

the DMM7510 touchscreen display. An example will illustrate 

how to make use of the available triggering templates and 

measurement settings to accomplish this goal.

Activating and Configuring a Duration 
Loop Trigger Model Template
Let us say, for instance, that we wish to monitor current 

drawn by a device for 30 seconds and capture a reading 

every 20 ms. From the front panel we would select DCI from 

the FUNCTIONS sub screen on the display and (perhaps) 

set a fixed range, which can be accomplished by touching 

the Range button near the reading middle-left of the display 

(Figure 1).

Figure 1: Set the function and range for the measurement.

To navigate to the feature in question:

•	 Press the MENU key.

•	 Touch the Templates icon under the “Trigger” column on 

the display.

•	 Touch the button next to “Templates” within the TRIGGER 

MODEL TEMPLATES screen.

•	 Then select DurationLoop from the bottom of the of 

“Templates” dialog (see Figure 2).

The user will then be presented with the three main 

parameters of interest (Figure 3):

1.	 Duration: This defines the time interval over which the 

user wishes to capture measurements.

2.	 Delay: This defines the time between each measurement 

that occurs over the set duration.

3.	 Reading Buffer: This defines the target buffer where all 

readings of interest will be stored.

As noted on the display, to initiate the trigger model just 

created, the user should press the TRIGGER key (found to 

the lower right of the display, also Figure 3). Note that, for 

this example, the duration is set to 30 seconds and the delay 

between measurements is defined as 20 ms.

 

 

Figure 2: Enabling the “DurationLoop” option from the Front Panel.
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Figure 3: DurationLoop trigger template parameters and location of 
the trigger key.

Assuming the unit is set for Continuous Measurement 

(where the display is seen continuously updating with active 

measurements), the DMM7510 provides a dialog box letting 

the user know of this state and the need to switch. For this 

example, accept by selecting Yes via the button provided, 

and touch the Initiate Trigger Model option from the 

subsequent dialog that is presented (see Figure 4).

Viewing Buffered Readings and 
Verifying the Reading Delay
While the user has the option to access and view timing 

via the READING TABLE user interface (accessible via 

MENU > Views > Reading Table), pulling the buffered data 

from the instrument and loading it onto a remote PC will be 

more effective for verifying the results of this measurement. 

To do so, the user should perform the following:

a.	 Press the MENU key (Figure 5).

b.	 Touch the Reading Buffers icon found at the 

bottom of the Measure column (Figure 5).

c.	 Insert a USB thumb drive into the port provided on 

the front of the DMM7510 (Figure 5).

d.	 Touch the Save to USB button in the lower right 

corner of the display (Figure 6).

 

Figure 4: Initiating the Trigger Model.

    

Figure 5: The MENU key; Reading Buffers icon; and USB drive insert.

    

Figure 6: Save to USB.
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Once on the user’s computer, the *.csv file that was created 

can be opened in Microsoft Excel (or another spreadsheet 

application) where the output of the buffer can be viewed in 

its entirety. The last two columns provide the timing elements 

of interest at this point: Time and Fractional Seconds. The 

former provides the general system time (hour, minute, 

second) and the latter provides the additional time separation 

between seconds. If a simple difference calculation is 

performed on the Fractional Seconds, then the actual time 

between measurements taken is revealed (Figure 7). What 

the user may find is that what is presented is not what they 

would be expecting from the calculation, which is the 20 ms 

interval defined in the Trigger Template.

?

Figure 7: Evaluating the delay time…. and finding that it does not 
(initially) meet expectations. 

The reason for this is as follows:

•	 The default NPLC setting (used from the beginning of this 

example) is set to 1 (1PLC = 16.67 ms)

•	 The default setting for the Auto Delay feature (which 

provides added delay to optimize the measurement per 

selected range) is set to On and adding to the delay.

•	 The default setting for the Auto Zero feature (which takes 

an additional pre-measurement – along with the time to 

make it – to remove potential offset at the inputs of the 

meter) is set to On and adding to the delay.

The first item alone is contributing substantially to the error 

of the timing expectation. While this setting helps to provide 

better accuracy for the actual measurements, this does not 

contribute to the success of the initial goal for controlling 

the timing of the measurement. In this case, it is in the best 

interest of the user to optimize timing, and, therefore, a first-

step solution for this is to compromise the reading accuracy 

by lowering the NPLC setting such that it has minimal 

contribution to the interval between the measurements.

To modify the NPLC setting (illustrated in Figure 7):

1.	 Press the MENU key on the front panel.

2.	 Touch the Settings icon found under the Measure 

column in the display.

3.	 Locate and touch the button associated with Integration 

Rate found in the MEASURE SETTINGS screen.

4.	 Change the integration rate to 0.001 PLC (reducing the 

timing contribution to only 16.67 µs), then touch the 

OK button.

Figure 7: Modifying the Integration Rate to adjust for timing offsets.
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Figure 8a shows the timing offset significantly reduced and 

the user is much closer to the desired timing defined in the 

Trigger Template. Figure 8b shows the timing improvement 

when the user also disables the Auto Delay and Auto Zero 

features (seen above in Figure 7).

Figure 8a: Improvement at 0.001PLC.

Figure 8b: Improvement w/ no Auto Zero or Auto Delay.

Speed Limitations with Standard 
Measurement Functions
While programming specific settings gets the user the fastest, 

most accurately-timed measurement acquisition possible, it 

is important to understand the limitation using the standard 

measurement functions (i.e., not using the digitizer features). 

For the example shown above, measurements were spaced 

20 ms apart with the delay feature then optimized by lowering 

the aperture time. To push the instrument to its maximum 

measurement rate, consider a setup where the PLC setting 

is adjusted to its absolute minimum (0.0005 NPLC) for the 

integrating A/D converter and completely eliminating the 

programmed duration (set to 0). Additionally, reducing the 

number of digits to be updated on the LCD display (Figure 9) 

will help eliminate timing overhead without compromising the 

data actually stored in the buffer.

Figure 9: Additional speed/timing optimization per removal of Auto 
Delay, Auto Zero, and reducing the NPLC value to 0.0005.

After the user executes the DurationLoop Trigger Model 

Template and reviews the timing information found in 

the reading buffer (as evaluated before and illustrated 

by Figure 10), one can expect to achieve evenly spaced 

readings with as little as approximately 37 µs between each 

(a rate of about 27 kHz).

Figure 10: Timing after fastest settings are applied. 

While the suggested modifications help achieve the timing 

goals, one must also consider the possible tradeoff with 

respect to measurement accuracy. Though limiting the 

number of displayed digits does not influence the actual 

readings stored in the buffer, disabling Auto Delay and 

Auto Zero may affect the readings such that they could be 

unacceptable to the user. We recommend that the user 

experiment to determine an optimal group of settings that 

will provide acceptable results.
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Summary
The Trigger Model Templates provide a more direct and 

intuitive way for a user to manage the DMM7510 measurement 

behavior for a specific application and, as shown here, modify 

other time-dependent features to achieve tighter control of 

timing for captured readings. The DurationLoop model will 

allow for measuring periods as short as eight microseconds 

all the way up to 100 kiloseconds (well over 24 hours).

While the digitizing functions certainly promote a higher 

sampling rate, a user can still use standard measurement 

functions to achieve accurately timed readings with less than 

37 µs of separation. All of this is done using the front panel 

controls, eliminating the need to generate code to perform 

the exact same task. 

6  |  WWW.TEK.COM

Implementing Precision Measurement Timing Using 
the DMM7510 7½-Digit Multimeter

APPLICATION NOTE

http://www.tek.com


Find more valuable resources at TEK.COM
Copyright © Tektronix. All rights reserved. Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in this publication supersedes that  
in all previously published material. Specification and price change privileges reserved. TEKTRONIX and TEK are registered trademarks of Tektronix, Inc. All other trade names 
referenced are the service marks, trademarks or registered trademarks of their respective companies. 

102119 SBG 1KW-61637-0

Contact Information:
 Australia 1 800 709 465

Austria* 00800 2255 4835

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777

Belgium* 00800 2255 4835

Brazil +55 (11) 3759 7627

Canada 1 800 833 9200

Central East Europe / Baltics +41 52 675 3777

Central Europe / Greece +41 52 675 3777

Denmark +45 80 88 1401

Finland +41 52 675 3777

France* 00800 2255 4835

Germany* 00800 2255 4835

Hong Kong 400 820 5835

India 000 800 650 1835

Indonesia 007 803 601 5249

Italy 00800 2255 4835

Japan 81 (3) 6714 3086

Luxembourg +41 52 675 3777

Malaysia 1 800 22 55835

Mexico, Central/South America and Caribbean 52 (55) 56 04 50 90

Middle East, Asia, and North Africa +41 52 675 3777

The Netherlands* 00800 2255 4835

New Zealand 0800 800 238

Norway 800 16098

People’s Republic of China 400 820 5835

Philippines 1 800 1601 0077

Poland +41 52 675 3777

Portugal 80 08 12370

Republic of Korea +82 2 565 1455

Russia / CIS +7 (495) 6647564

Singapore 800 6011 473

South Africa +41 52 675 3777

Spain* 00800 2255 4835

Sweden* 00800 2255 4835

Switzerland* 00800 2255 4835

Taiwan 886 (2) 2656 6688

Thailand 1 800 011 931

United Kingdom / Ireland* 00800 2255 4835

USA 1 800 833 9200

Vietnam 12060128

* European toll-free number. If not  

accessible, call: +41 52 675 3777
Rev. 02.2018

http://www.tek.com
http://www.tek.com

