
Not all data logging or digitizing 

applications require multiple channels 

or the unique features readily available on 

products designed specifi cally for those 

tasks. In cases where you need to make 

measurements from a single source, 

the right tool for the job can be a digital 

multimeter (DMM) that you have readily 

available and already know how to use. 

Understanding how to use the features 

commonly available in DMMs and utilizing 

some of the advanced features found 

in more sophisticated meters can help you 

make the measurements you want and 

get the results you need in less time 

and with less hassle.

D A T A  L O G G I N G  S H O R T C U T S

Snapshot:
Evaluating settling times for a current shunt

A production engineer was tasked with characterizing the performance of a current

shunt with temperature variation. As the current shunt changed temperature, the

voltage drop varied slightly. This variation contributed to the system error budget, and 

it needed to be characterized to maintain high quality and confi dence in the production

test system. The engineer placed the current shunt in an environmental chamber

to vary the temperature and used the Agilent 34410A DMM to measure the voltage 

drop across the shunt. The engineer confi gured the 34410A

using the “Data Log” key on the front panel to be

making measurements, and when the progress ba

on the second display showed the test was done,

the engineer unplugged the instrument and

carried it back to the computer to read the 

measurements from non-volatile memory into

a spreadsheet. The test was completed and the 

data analyzed in less time than it would have take

to write a program.
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Memory and Reading Rate 

When you use a DMM for simple data 

logging or digitizing, you need to consider 

two questions: “Can it achieve my desired 

reading rate?” and “Can it store all of my 

measurements?”

The amount of memory required depends 

on the reading rate and the amount of time 

over which those readings are made. In 

some applications, such as highly-acceler-

ated life testing (HALT), you may need to 

run tests until a product breaks. If you need 

to take measurements every 10 seconds 

continuously over a period of fi ve days, you 

need an instrument that can store 43,200 

readings. If your application requires that 

you sample a mid-audio signal at 50,000 

Sa/sec, you will need to store 50,000 read-

ings for each second you wish to measure.

To determine whether the DMM you are 

considering can achieve the desired read-

ing rate, it is important to look beyond the 

maximum readings/second specifi cation 
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If your DMM does not have enough 

memory to store the readings you 

require, consider creating a program 

to transfer the data to a computer. 

The fast data transfer speed of modern 

DMMs may allow you to take continuous 

measurements and transfer the 

measurements directly to a computer 

rather than interrupting your test to 

download a block of data out of memory.
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Another advanced trigger feature that 

is useful for digitizing or data logging is 

the ability to capture pre-trigger and 

post-trigger samples. For example, if 

you use the Agilent 34411A and L4411A 

DMMs, you can specify a number 

of pre-trigger samples that are retained 

before the trigger is received so that 

you can investigate the behavior of your 

device under test leading up to and 

after the event. See Figure 2, page 3.
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on the data sheet. Faster reading speeds 

require compromising the amount of resolu-

tion and the level of normal mode noise 

that can be rejected. It is better to start with 

the resolution or normal mode rejection 

you require and check that the DMM has a 

reading speed equal to or greater than your 

desired reading rate. See Figure 1 below.

Triggering 

Next, you will want to consider how to 

start your measurements. You can press 

a button on the front panel or send a 

programming command to tell the DMM 

to begin making measurements. If you 

want to align your measurements with 

another event, you can use an external 

trigger, which is a common way to initiate 

the DMM. Many DMMs will also allow 

you to specify a delay between the trigger 

and the fi rst sample to account for signal 

settling times.

Some DMMs offer more sophisticated 

triggering methods. Level triggering 

allows you to specify the slope and the 

level of the input signal that is used to 

begin making measurements. With level 

triggering, you can monitor the signal 

and begin making measurements when 

it passes the threshold, eliminating the 

need for a separate external trigger.  

Integration time
(NPLC)

Resolution
(ppm of range)1

Normal mode 
rejection (dB)2

Readings/second4

0.0015 30 0 50,000

0.0025 15 0 25,000

0.006 6 0 10,000

0.02 3 0 3,000

0.06 1.5 0 1,000

0.2 0.7 0 300

1 0.3 55 60 (50)

2 0.2 110 3 30 (25)

10 0.1 110 3 6 (5)

100 0.03 110 3 0.6 (0.5)

Figure 1:  The Agilent 34410A/34411A data sheet specifi es 
the resolution and normal mode rejection in addition to the 
readings/second.

1 Resolution is defi ned as the typical DCV 10V range RMS noise.
 Auto-zero on for NPLC ≥ 1. See manual for additional noise characteristics
2 Normal mode rejection for power line frequency ± 0.1%.
3 For power-line frequency ± 1% 75 dB and for ± 3% 55 dB.
4 Maximum rate with auto-zero off for 60 Hz and (50 Hz) operation.
5 Only available for the 34411A. 



Retrieving Data

After the measurements are complete, 

you will need to retrieve your readings for 

analysis or documentation. Many DMMs 

available today provide connectivity using 

GPIB, USB, and/or LAN interfaces. The LAN 

interface provides opportunities for using 

new capabilities, such as:

• LAN VXI-11 protocol, which provides 

emulation of GPIB on LAN

• LAN sockets for fast connections

• Remote access to the DMM using a 

standard Web browser – no software 

or drivers are required. Some DMMs, 

such as Agilent’s 34410A, 34411A 

and L4411A, allow you to cut and paste 

readings into your applications.

Summary

Simple data logging or digitizing can often 

be done using a DMM. By using the 

equipment you already have and know how 

to use, you can improve your effi ciency. 

We have reviewed common issues such 

as memory, reading rate, triggering, and 

sample intervals, and how a DMM with the 

right features, such as Agilent’s 34410A, 

34411A, and L4411A, can simplify the task.
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If you are making measurements in 

one location and analyzing the data at 

another, consider a DMM that offers the 

LAN eXtensions for Instrumentation (LXI) 

and non-volatile storage for readings. 

Instruments that provide LXI functional-

ity will often allow you to monitor and 

control the DMM from a remote location, 

and the non-volatile memory will allow 

you to bring the DMM back to your PC 

to retrieve the readings without losing 

any data. 

M E A S U R E M E N T  T I P  # 3

Using a DMM that allows you to specify 

a sample interval instead of a trigger 

delay allows precise sampling times, 

even when you are using features such 

as autoranging and auto zero. Make sure 

to account for the worst-case sample 

time when you set the interval.
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Sample Intervals

When you use a DMM for data logging 

or digitizing, you will want to minimize the 

variation in the timing between samples. 

One method is to use an external trigger 

to pace the measurements being made – 

one measurement per trigger.  

Using an external trigger is not always prac-

tical, and it can slow down the rate at which 

you can make measurements. In such cases, 

eliminating the sources of additional delays 

can improve the consistency between 

readings. The time required for autoranging, 

range changes, auto zero, performing math 

functions and updating the display can add 

to the variability between measurements. 

See measurement tip Volume 5, Number 1, 

Improving Digital Multimeter 

Throughput, for more information.

Some DMMs include additional features 

to help provide more precise sampling. 

Rather than insert a trigger delay between 

one sample and the next, a sample interval 

specifi es the time to wait after a trigger 

event has occurred before making the next 

measurement. See Figure 3 below.  

Figure 3:  Specifying the sample interval specifi es the timing of the measurements rather 
than the delay between samples.
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Figure 2:  DMMs that provide pre-trigger samples allow you to collect data 
leading up to and after an event.
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Learn more about Agilent’s 

digital multimeter family at

www.agilent.com/fi nd/dmm

www.agilent.com

For more information on Agilent Technologies’ 

products, applications or services, please contact 

your local Agilent offi ce. The complete list is 

available at:

www.agilent.com/fi nd/contactus

Plan on a successful 2009 with 
these free tools from Agilent!

Resolve to have the best measurement tools and resources 

so this year will be your most successful ever. You can 

count on Agilent instruments for high-confi dence measure-

ments, and you can look to Agilent for application informa-

tion and support services to meet your specifi c challenges. 

This document (Measurement Tip Vol 5., No. 3)

is the third in a new series of digital multimeter hints and 

tips, which is designed to share practical knowledge to 

help you get the most out of your Agilent digital 

multimeters. Register to receive the whole series. 

Get your free copy of the Agilent 2009 Refl ections 

Calendar.  The calendar showcases beautiful scenes 

photographed by Agilent employees around 

the world. Hurry, this is a 

limited-time offer.

                      Begin 2009 on the right foot:  

Request a free calendar and sign up to receive 

measurement hints and tips at:

www.agilent.com/fi nd/DMMTips

the world. Hurry, this is a

limited-time offer.
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