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Contents Introduction

Manufacturers continue to 

be asked to do more with 

less.  Increasing throughput 

can reduce the amount of 

equipment used in test and 

the physical constraints of 

a manufacturing site.  An 

improved work flow will 

also reduce inventory costs.  

Agilent’s Advanced Power 

Supplies are designed to 

increase throughput while 

providing the highest level 

of protection to your device 

under test.  Read all ten hints 

to learn more about improving 

test throughput.
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Improve Throughput with Shorter 

Command Processing Time

               Application Brief

Improving test throughput starts 

with using faster power supplies. 

Command processing time is a key 

parameter governing a power supply’s 

speed as it affects virtually all aspects 

of its use under automated control. 

Shorter command processing time 

can significantly increase throughput 

by taking seconds off of the test time. 

This is particularly true when the DUT 

needs to be tested at several output 

level settings and corresponding cur-

rent or voltage measurements taken, 

which is frequently the case. The dif-

ference in command processing time 

can be many orders of magnitude 

between entry level and high perfor-

mance system DC power supplies. 

When test throughput is important 

the test time savings from using high 

performance power supplies with fast 

command processing time will easily 

offset any extra premium in price.

An example of command processing time for a power supply is illustrated in the 

accompanying diagram. The command processing time is the time from when 

the command is first received to the point where the power supply starts acting 

on it. In this case it is when power supply’s output starts to change. Command 

processing time can range from up to 100’s of milliseconds for entry-level power 

supplies to under 1 millisecond for high performance power supplies.

The impact of the power supply’s command processing time on test time and 

throughput is immediately evident. As one example, for a DUT tested at 10 

different voltage settings, going from a power supply that has 100 millisecond 

long command processing time to a power supply that has just 1 millisecond 

long command processing time reduces the test time by nearly 2 seconds. This 

is a considerable amount of time in high-volume, high-throughput manufacturing 

test, and this is the savings for just output level changes. Comparable savings are 

likewise realized for other power supply operations as well, easily taking several 

more seconds off of the test time, significantly increasing test throughput.

Figure 1-1. Power supply command processing time for an output level change
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Improve Throughput with Faster 

Up- and Down-programming  

Response Times

               Application Brief

Using power supplies having faster 

output up- and down-programming 

response times can significantly 

reduce test time, particularly when 

you need to set multiple output level 

settings throughout the DUT’s test 

sequence.  The difference in output 

programming response times can be 

many orders of magnitude between 

entry level and high performance 

system DC power supplies. Using a 

power supply having faster output 

programming response times can 

easily take seconds off your DUT’s 

test time, greatly improving test 

throughput. 

Up-programming response time is depicted in Figure 2-1. It is the time the power 

supply takes for the output to rise and settle within a small band around the final 

output level, after processing the command instructing it to change its output level.

The up-programming response time varies greatly with a power supply’s level of 

performance. It can range from 100’s of milliseconds for entry-level products to 

below 1 millisecond for high performance power supplies. The up-programming 

response time can even be down in the range of 10’s of microseconds for some 

more-specialized high performance power supplies.

Figure 2-1. Power supply up-programming response time
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Figure 2-2. Power supply down-programming response times with and without a downprogrammer

The down-programming response 

time is like the up-programming 

response time except that the power 

supply is instead being programmed 

to a lower level. However, you need 

to look at down-programming inde-

pendently as short up-programming 

time does not necessarily guarantee 

comparably short down-programming 

time. Not all power supplies have an 

active downprogrammer circuit to 

quickly pull the output back down. 

Without a downprogrammer the down-

programming response time instead 

depends mainly on DUT loading to 

bring the output back down. Down-

programming response times with 

and without a downprogrammer is 

depicted in Figure 2-2.

Down-programming response time 

likewise varies greatly with a power 

supply’s level of performance. High 

performance power supplies invari-

ably include a downprogrammer and 

have response times on the order of 

one millisecond or faster. In compari-

son, entry-level power supplies can 

have down-programming response 

times of 100’s of milliseconds or 
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longer. Many entry-level powers sup-

plies can even take as long as several 

seconds to down-program under 

no-load conditions.

When throughput is important, using 

higher performance power supplies 

having shorter output up- and down-

programming response times can 

easily shave valuable seconds off 

your test time. This in turn increases 

test throughput and reduces cost, 

especially important for high volume, 

high throughput testing.
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Use Power Supplies with Faster 

Measurement Systems to Increase  

Test Throughput

               Application Brief

Using DC power supplies that 

incorporate faster, high performance 

measurement systems can literally 

trim seconds off your DUT test time, 

greatly improving throughput and 

reducing cost.

A good indicator of a DC power 

supply having a high performance 

measurement system is having a pro-

grammable measurement integration, 

or aperture, time, often programmed 

in power line cycles (PLCs).  One 

reason for having a programmable 

integration time is for minimizing any 

50 or 60 Hz AC line ripple getting into 

the DC measurement, by setting the 

time one or more multiples of a PLC.  

Setting the time to 1 PLC provides 

good ripple rejection with relatively 

good throughput. When AC line ripple 

is not an issue the integration time 

can be set even smaller than 1 PLC, 

further reducing measurement time. 

When the DC power supply has a 

programmable measurement integra-

tion time it will no doubt also have a 

fast-responding measurement system 

as well, typically just milliseconds, 

to complement the programmable 

integration time.

In comparison basic DC power supplies commonly use a 100 millisecond fixed 

integration time to support AC ripple rejection for both 50 and 60 Hz line frequen-

cies. They also have low bandwidth, slow-responding measurement systems, 

which can long time to settle after any step change in loading, before a valid 

measurement can be taken.

The net result is it can take up to a few hundred milliseconds for a basic DC 

power supply to make a measurement while it may take but about one tenth of 

this time a DC power supply with a high performance measurement system to 

make the same measurement, and often with much better accuracy. If several 

measurements are taken during DUT testing, this can literally trim seconds off 

the test time, greatly improving throughput and reducing cost.

Figure 3-1. DC power supply measurement system response and integration times
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Take Advantage of a Power Supply’s 

Digital Filtering for Faster Settling DC 

Measurements

               Application Brief

The DC average is virtually always the 

main value of interest when measur-

ing a DUT’s current drain.  However, 

the current drain for many DUTs is 

can be very dynamic, having a large 

portion of AC content relative to the 

DC average. An example of this is the 

pulsed current drain characteristic of 

many digital wireless devices. High 

AC content can be a problem when 

trying to make faster DC average 

measurements, requiring a longer 

measurement acquisition time to get 

acceptably consistent repeatability. 

For DC power supplies incorporating a 

digitizing measurement system, their 

DSP-based digital filtering window 

functions can provide faster DC 

average measurements of dynamic 

currents with more consistent 

repeatability. Less measurement time 

translates to higher test throughput, 

especially when many measurements 

are taken during test.

A rectangular, or unweighted digital filter windowing function treats all digitized 

samples taken over the measurement acquisition period with equal weighting. 

When you are able to exactly match the acquisition period to the fundamental 

period of the AC content, it is rejected from the DC average value to a great 

extent. However, when the fundamental period of the AC content is not 

accurately known, or there are multiple, non-harmonically related periods of AC 

content to be rejected, the rectangular windowing function rolls off at a 20 dB/

decade slope and a very long acquisition period is then needed to get a consis-

tently repeatable result.

In comparison a weighted digital windowing function emphasizes the digitized 

samples in the middle of the measurement acquisition period while deemphasiz-

ing the samples at the start and end of the acquisition period. This gives a much 

greater AC rejection roll off slope, providing greater DC measurement repeat-

ability in much less acquisition time, in comparison to a rectangular windowing 

function. A Hann or Hanning window is one example of a weighted windowing 

function useful for this purpose.

For DUTs that draw dynamic currents, taking advantage of digital filtering 

features of DC power supplies incorporating digitizing measurement systems 

can substantially reduce the time needed for making accurate and consistently 

repeatable measurements, improving your test throughput as a result.

Figure 4-1. Rectangular and Hann  

window filter response characteristics
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Use the Built-in Capability for Making 

Faster Standby and Leakage Current 

Measurements

               Application Brief

Now more than ever a vast variety 

of products across many industries 

incorporate standby, sleep, or virtual 

off-modes where they go into a very 

low power state, but are not truly  

disconnected from their power 

source. They instead draw a small 

standby or leakage current in these 

powered-down states, ranging from 

microamps to milliamps. These 

low-level currents need to be tested 

in production to assure they do not 

exceed acceptable limits. The tra-

ditional approach of using separate 

equipment to measure these currents 

is extremely time-consuming. Instead, 

consider using the built-in measure-

ment capability within the DC power 

supply.

Since these standby and leakage currents are but a small fraction of the DUT’s 

active current drain, they cannot be accurately measured by the single measure-

ment range available in standard, basic DC power supplies. This traditionally 

dictates adding a high value shunt resistor, a bypass relay, and a dedicated 

multiplexer channel with a DVM, in order to make an accurate low-level current 

measurement. Not only does this add complexity and introduce test system 

reliability issues, it also adds considerable test time in order to switch the shunt 

resistor into the measurement path, switch in the DVM, make the measurement, 

and then switch the shunt resistor and DVM back out again.

A better way to make low-level current measurements is to take advantage 

of DC power supplies that have additional ranges built-in for measuring these 

currents directly. Not only does this simplify and enhance reliability of the test 

system, it can save hundreds of milliseconds each time each time a low-level 

current measurement needs to be made by eliminating the need for switching  

a shunt resistor and DVM in and out of the current path.

Figure 5-1. External solution versus capability built into the DC power supply for 

low-level current measurement
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measurement expertise and product 

breadth, combined with channel partner 

convenience.
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