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W H I T E  P A P E R

Key Critical Specs You Should Know 
Before Selecting a Function Generator

Selecting a benchtop function generator for your everyday use is very important. 

You want to be sure it produces the signal types that you need for your tests 

without introducing unwanted jitters, noise, harmonic distortions, or signal flaws. 

Introducing unwanted signal flaws inadvertently causes false test rejects due to 

your function generator. It is a common mistake to purchase the least expensive 

one you can find from your local store or distributor. Function generators are not 

built the same. Most generate the same basic waveforms and some advance 

waveforms such as modulated waveforms and some burst waveforms. However, 

the difference is visible in the subtle details of waveform distortions, jitter or phase 

noise, and signal integrity over a broad range of frequencies.  

Keysight’s Trueform 
Technology versus 
Direct Digital Synthesis 
(DDS)

Find out more about the 
differences between DDS 
and Trueform waveform 
generators and how 
those differences affect 
your testing by down-
loading this literature, 
Direct Digital Synthesis 
(DDS) Generators versus 
Trueform Waveform 
Generators.

http://literature.cdn.keysight.com/litweb/pdf/5991-0852EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-0852EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-0852EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5991-0852EN.pdf
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Quality Makes a Difference Even in The Most Common 
Generated Waveforms 
Function generators have been in the industry for many decades. The most common 

waveforms since the analog function generator days are the sine wave, square wave, 

ramp wave, and triangle wave.

1. Sine Wave

 

Figure 1: Sine wave in the time domain

Seeing a sine wave that looks like a sine wave does not mean it is a clean or pure 

sine wave in a test environment. The differentiation by a critical specification is 

measurable in the frequency domain, or total harmonic distortion (THD). Harmonic 

noise is present when the sine wave source generates from or passes through non-

linear components. A function generator needs non-linear components such as 

amplifiers to create higher voltages or currents. Therefore, the imperfect sine wave 

output. Harmonic distortions have detrimental effects on electrical systems causing 

increasing inefficiencies in power systems, interference in communication systems, 

and overall noise to any system.

Figure 2: Harmonic distortion of a sine wave in the frequency domain
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2.  Square Wave

 

Figure 3: Square wave in the time domain

A square wave is a periodic waveform with symmetrical positive and negative 

pulses in each cycle. This is generally known as a 50 percent duty cycle. For 

example, you can vary the duty cycle to 10 percent; you get very narrow periodic 

pulses that are usable for many applications:

• Modulate burst signals

• Trigger circuitry

• Communication signaling

Square waves and pulse waves have standardized terminology and specifications 

currently in use by many industries. A reliable function generator has solid signal 

integrity across the whole frequency range. As an example, a pulse rise time 

characteristic that remains within acceptable specification across the entire 

frequency range. 

Figure 4 shows the pulse characterization that is typically used by many 

industries. Rise time describes the time it takes for the signal to rise from 10 

percent of its amplitude to 90 percent of its amplitude, while fall time is the 

opposite. This is the time it takes for the waveform to drop from 90 percent of the 

amplitude to 10 percent of its amplitude. Pulse width measures the length of time 

between rise and fall time, using the 50 percent amplitude marks as it’s boundary. 

The period is how long it takes a signal to go through one cycle of its full pattern.
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Figure 4: Pulse characterization method used across many industries
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Again, function generators are not created equal. Some function generators standout 

regarding the rise and fall time specifications due to its signal integrity across the 

whole frequency range. These rise and fall time specifications become very important 

especially with applications for high-speed digital communication.

Another critical specification, especially for square and pulse waves, is jitter. Jitter 

is the deviation from the true periodicity of a periodic signal. It is specified in the 

time domain as period jitter and in the frequency domain as phase noise. Many high-

speed digital communication transmission applications need low jitter waveforms. As 

new applications and technologies push for higher bandwidth and transmission rates, 

there is a greater need to start with clean, low jitter waveforms. Higher transmission 

speeds mean less room for error. Lower jitter waveforms indicate low test signal 

uncertainties. You can find jitter specifications in most function generator datasheets.

Figure 5: Jitter measurements in oscilloscope output; both outputs are in time domain
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3. Ramp Wave and Triangle Wave 

Figure 6. Ramp wave and triangle wave, both in time domain

Ramp wave and triangle wave are in the same family for function generators. They 

have an up slope and down slope symmetry setting. To generate an up-ramp wave, 

you need to set your up-slope to be 100 percent. To create a triangle wave, you 

need to set your up-slope at 50 percent as shown in Figure 7.

Figure 7. Ramp or triangle symmetry setting using a 33600A Trueform function generator

The critical specification for ramp wave and triangle wave is the linearity. The 

high-frequency range for ramp and triangle wave usually are lower than sine or 

other waveforms because of the need to control the linearity. So, there is a trade-

off between linearity specifications and the frequency range in a typical function 

generator. Again, some function generators have better specifications than others.
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Conclusion
If a function generator cannot generate the basic waveforms well enough, it becomes a 

wasted investment.

This white paper has explained how to understand the differences in key critical 

specifications by just comparing basic waveforms. Not all function generators are built the 

same; consider your key requirements the next time you purchase a function generator.

Keysight Technologies offers 33500B and 33600A series Trueform function generators that 

will be worth your investment. Keysight’s Trueform function generators have better signal 

integrity, reduced jitter, and lower distortion when compared to other function generators.

Signal integrity improvements of Trueform technology over DDS
DDS: 
Traditional 
25 MHz 
waveform 
generator

Trueform: 
Keysight 
20 MHz and 
30 MHz 
waveform 
generators

DDS: 
Traditional 
100 MHz 
waveform 
generator

Trueform: 
Keysight 
80 MHz and 
120 MHz 
waveform 
generators

Improvements

Edge jitter < 500 ps < 40 ps < 200 ps < 1 ps 12x to 200x 
better 

Custom 
waveform 
replication 

Skips 
waveform 
points 

100% point 
coverage 

Skips 
waveform 
points 

100% point 
coverage 

Exact waveform 
replication 

Total harmonic 
distortion 

0.2% 0.04% 0.2% 0.03% Up to 5x better 

Anti-alias 
filtering 

Must provide 
externally 

Always 
anti-aliased 

Must provide 
externally 

Always anti-
aliased 

No anti-aliasing 
artifacts 

Sequenced arb Not possible Standard Not possible Standard Easy creation 
of complex 
waveform 
sequences 
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Learn more at: www.keysight.com

For more information on Keysight Technologies’ products, applications or services, 

please contact your local Keysight office. The complete list is available at:       

www.keysight.com/find/contactus

Find out more about Keysight’s Trueform function generator specifications by clicking here.

To learn more about Keysight’s Trueform function generators, please go to: 

http://www.keysight.com/find/function-generators

http://www.keysight.com
https://literature.cdn.keysight.com/litweb/pdf/5992-2572EN.pdf?id=2937598
http://www.keysight.com/find/function-generators



