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Considerations for Buying a 
Bench Power Supply 
Get the right power supply for your device under test   
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Introduction 
A bench power supply converts alternating current (AC) to direct current (DC) and tests equipment on lab 

benches. It is a tool widely used in designing, testing, and debugging electronic devices. The key 

specification for a bench power supply is the number of channels and the maximum output voltages, 

current, and power.  

Not all bench power supplies are the same. There are several critical features to understand when 

selecting a general-purpose bench power supply. 

A power supply must provide clean and stable DC power output for any application. It is also essential 

that the power supply is affordable, easy to use, and will not damage the device under test (DUT). A 

compact size is also beneficial so you can conserve usable workspace on the benchtop. 

Bench power supplies come in a variety of configurations, but there are three main types: 

1. Single and multi-channel power supplies: A single-channel power supply is less flexible and 

expensive and has one controllable output. A multi-channel power supply has two or more 

controllable outputs.  

2. Bipolar and unipolar power supplies: A unipolar power supply only generates positive voltage. You 

must manually switch the terminals connecting to the electricity to generate a negative voltage. 

However, bipolar power supplies work in both types of energy environments and a more 

comprehensive range of applications, including the development of magnetic materials for vehicle 

motors, the testing of bidirectional inverters, and the testing of laser diodes.  

3. Linear and switching power supplies: A linear power supply often uses a large transformer to 

convert voltage from an AC line to a lower AC voltage, then rectifies and filters it to generate clean 

DC voltage.  

 

Bench Power Supply Selection Criteria 
There are a few things you must keep in mind when selecting a bench power supply:  

• Determine output and power requirements 

• Review performance characteristics 

• Consider a programmable power supply 

• Evaluate protection features and packaging density 

• Understand the total cost of ownership 
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Output and power requirement 

Different types of power supplies can have different power envelopes. For example, how much power 

does a DUT require? You must determine whether the DUT requires maximum power at a specific point if 

the maximum power requires various voltage and current configurations, and the power range you want 

to provide in your applications. 

Multiple outputs are critical when testing multiple devices simultaneously. When choosing a multiple-

output power supply, consider whether the outputs require isolation from each other and the supply’s 

tracking capabilities. In many cases, a single output is enough, but multiple output supplies can offer 

significant advantages. 

You must also consider the type of load the power supply needs to be power resistive, inductive, or 

capacitive. The behavior of the load can affect the voltage programming response time. You may also 

consider choosing a higher-power model for future expansion. Figure 1 shows how power supplies can 

have three common output architectures — single-range, dual-range, and auto-range.  

 

 

 

(a)                                               (b)                                                  (c)  

Figure 1. Power supply output characteristics (left to right) single-range, dual-range, and auto-range 

A single-range power supply has the most straightforward architecture because maximum output power 

occurs at only one setting — maximum voltage and current. If you plot the maximum voltage and current, 

the results form a rectangle on a V-I graph. All valid voltage and current combinations reside within the 

rectangle.  

A dual-range power supply increases the number of voltage / current combinations for the same 

maximum power. This combination offers a high and a low voltage range, with the low range supplying 

more current. Auto-range provides continuous ranging and offers higher current at more voltage settings.  

An auto-ranging power supply provides more current at higher voltages, resulting in more usable power. 

For example, the DUT draws constant power under variable input conditions such as DC motor drives 

and regulated DC-DC supplies. In such circumstances, the auto-ranging power supply source provides 

more current at a reduced output voltage. Auto-ranging power supply makes your testing more flexible 

and enables you to use only one power supply to create voltage and current combinations.  
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Performance characteristics 

Many engineers assume that any number on a datasheet is a guaranteed specification. However, power 

supply specifications will vary depending on the application. There are two types of specifications — 

guaranteed and typical. 

The manufacturer determines a guaranteed or warranted specification through a complete product test 

analysis. The manufacturer is accountable for any uncertainty that can affect the performance of its 

products. 

A typical specification is an average or standard product capability value. The test results come from a 

predetermined set of measurements taken from several product units. 

The following characteristics are crucial when selecting a bench power supply: 

Load regulation: A measure to determine whether the output channel can remain constant during 

changes in the load. As the impedance of the DUT changes, the regulated parameter should not change 

significantly. 

Line regulation: A measure of the power supply’s ability to maintain its output voltage or output current. In 

contrast, the AC line input voltage and frequency vary over the entire allowable range. Line voltage and 

frequency affect the available power to feed the output, especially when drawing maximum current from 

the supply. 

Readback accuracy: Determines how close the internally measured values are to the theoretical value of 

the output voltage after applying the setting accuracy: ± (% of measured value + offset). 

Setting resolution: Represents the smallest change in voltage or current settings selected on the power 

supply. The resolution specification limits the number of settable discrete levels. It is defined by a 

combination of user interface digits available and the number of bits in the digital-to-analog converter 

(DAC). 

Response / transient response: If you run tests with rapidly changing voltages or loads, response time is 

critical. Response time is how long it takes the power supply to ramp up (rise time) or ramp down (fall 

time) to a set voltage. Keep in mind that this will often vary with load. The transient recovery time is the 

duration for the output voltage to return to the programmed state after a disruptive change in load current.  

Sense connections: The local and remote sense capabilities of the power supply. 

Interface: The front panel and remote LAN, GPIB, USB, RS232, and more. 

Ripple and noise: Low noise, excellent regulation, and remote sensing capabilities reduce the voltage 

drop across load leads and are key characteristics of a power supply. 

 

  

http://www.keysight.com/
http://www.keysight.com


             5 

Protection features 

Safety always comes first when dealing with a power supply. It is essential to have a power supply safety 

feature and DUT protection in case of a failure to avoid damage to the DUT. Protection circuits in the 

power supply can limit the voltage or current flow in the circuit. The circuit will shut down the power supply 

when overvoltage or overcurrent occurs. 

 

Consider a programmable power supply 

Manually setting voltage values and current limits can waste valuable time when running long or complex 

tests. Most bench power supplies come with a test sequence feature that enables a basic level of 

programmability. Using the test sequences feature, you can program voltage values, current limit values, 

and time per step. This is a straightforward way to run a complex test with multiple pre-defined output 

voltages and timings without manually adjusting the settings on a power supply. Using the test sequences 

feature enables an operator more time to focus on getting quality measurements. 

 

Packaging density 

Power supplies come in many sizes and weights. Each power supply offers significant advantages based 

on the intended application. There are advantages and disadvantages of a linear power supply.  

The advantages are low output noise, fast transient response, and high programming speed. The 

disadvantages are low efficiency, the need for additional cooling, flickering in cathode ray tubes (CRTs) 

due to a higher level of low-frequency magnetic radiation, and larger size. 

Switch mode power supplies are smaller in size, high-efficiency, and require less cooling. While the 

benefits of a switch-mode power supply are attractive, some power supply vendors make switch-mode 

power supply products that have drawbacks like slower transient response and overall slowness, higher 

output noise, and are only available in 150 W and above. 

Keysight switch mode power supplies (available primarily for ATE and advanced higher power bench 

applications) provide excellent transient response, low noise outputs, and fast response time.  

Lighter, more compact power supplies are desirable especially if they come without the typical trade-offs 

of higher output noise and slower transient response. 

 

Total cost of ownership 

When you purchase a power supply, it is essential to consider the pricing of the power supply, downtime, 

production costs for calibration and repair, protection for your DUT and test instruments, and reliability. 

Considering the seamless integration of the power supply into your application is essential. Look for a 

manufacturer that can provide maintenance and dedicated support during setup and daily product use. 
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Conclusion 
A bench power supply must deliver stable, clean, and precise DC power output. Be sure the power supply 

you select is affordable, easy to use, and will not damage your DUT. Look for a compact footprint with 

more room to work on your benchtop. In the event of a failure, it is crucial to have a reliable, efficient, and 

committed service and support team to get your power supply up and running as soon as possible. 

Keysight has more than 150 different power supplies, each offering advantages to meet your 

requirements. 

To learn more about DC bench power supply, visit:  

https://www.keysight.com/us/en/products/dc-power-supplies/bench-power-supplies.html 
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