
GLOSSARY

Arbitrary Waveform Generator



Accuracy 

DC amplitude and offset accuracy will be listed in mV (milli 
volts). Delay and trigger will be listed in ps (pico seconds). 
Frequency will be listed in ppm (parts per million). 

Amplitude 

The output peak-to-peak voltage limit of the AWG. The value 
is listed in Vp-p or mVp-p (volts peak-to-peak or millivolt 
peak-to-peak).

Amplitude Flatness 

The flatness in power of the output over a specified 
frequency range. The value is listed in dB (decibels).

AM Modulation 

A type of modulation commonly known for being used in 
audio radio transmission and called amplitude modulation. 
AM works by using the steady frequency of a carrier wave 
and adjusting the amplitude according to the audio signal 
that is transmitted.

Arbitrary Waveform Generator

The arbitrary waveform generator is the swiss army knife 
of signal generators. It can perform the functions of simple 
signal generators, pulse generators, pattern generators, and 
function generators. Basically, an AWG can generate any 
waveform that you can define in software. An AWG is also the 
ideal tool for creating degraded or stressed signals to verify 
product performance limits.

Armed 

ASK Modulation 

A type of digital modulation technique used to convey 
data over a waveform by making small modifications, or 
modulations, in the wave. ASK (amplitude-shift keying) is 
used to send digital data through a waveform by adjusting 
the amplitude of the wave.

Attenuation 

The natural or artificial decrease in the strength of an 
electronic signal.

Bandwidth 

The analog outputs of AWGs are limited to a specific upper 
end output frequency. The bandwidth of the AWG is the range 
of frequency outputs that it can reliably provide and is listed 
in GHz (giga hertz).

Bit = 0 

An unconditional jump to the next step upon completion of 
the waveform loops.

Bit = 1 

A directive to dwell on the current step and wait for an event 
to jump to the next step.

Bits of Resolution 

Describes the number of possible output levels that an AWG’s 
DAC can output. For example, a 4-bit AWG can output 24 = 
16 different voltage levels. The value is listed in “bits” and is 
an ideal value. 

Channel Count 

Describes how many output channels an AWG has. 

Continuous Signal

A waveform that is generated continuously.

DC Offset 

The magnitude of a generated waveform. Typically, this 
waveform magnitude is measured in Vp-p (volts peak to 
peak), or Vrms (volts root mean square)

Distortion 

The measurement of the departure of a waveform from 
a perfect signal, usually used with sine waves. It is often 
referred to as THD (total harmonic distortion).

ENOB 

The effective number of bits (ENOB) of resolution that is 
derived from the AWG‘s bits of resolution. ENOB tells you 
the number of bits of resolution once the noise and AWG 
imperfections are factored in. It is a lesser value than the 
DAC bits due to impacts of harmonics, spurious signals, and 
the AWG noise floor.
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Fall Time 

The measurement of time in which a pulse, square wave or 
similar signal will fall from 90 percent to 10 percent of its 
height. While these are the standard percentages to use for 
measuring fall time, other percentages may also be used.

FM Modulation 

A type of modulation commonly known for being used in 
audio radio transmission (frequency modulation). As amplitude 
changes, the frequency of the waveform also changes. 

Frequency 

Refers to the measurement of the speed at which a repetitive 
signal will repeat during a certain period of time. This is most 
frequently measured in Hz (Hertz).

Frequency Resolution 

The minimum available frequency change for a signal.

Function Generator 

A type of signal generator that can produce several types of 
waveforms and is primarily used for the testing or repair of 
other electronic devices. 

Gaussian Noise 

The interference of a wave or electrical signal created by 
electrical fluctuations in the carrier. In audio communications, 
gaussian noise produces a static noise often confused with 
white noise. In video communications, gaussian noise may 
produce specks, blurs or other artifacts.

Harmonic Distortion 

The harmonic signals that are created along with the selected 
frequency. These harmonics are listed in relation to the power 
level of the selected frequency. The value is listed in dBc 
(decibels relative to the carrier amplitude).

Idle Waveform 

Defines the state of the output waveform before an event 
(enable, trigger, or gate) initiates a waveform.

Jitter 

A slight irregular movement, variation, or unsteadiness of an 
electrical signal or electronic device. There can be many types 
of jitter riding on a waveform. This instability is listed in ps or 
fs (pico seconds of femto seconds).

Jump Flag 

Marks a step in a sequence as either “wait for an event to 
jump” or “unconditional jump”.

Jump Signal 

Defines the entry port for a signal to cause a jump.

Memory Size 

The amount of memory available for storing long strings of 
user-defined waveforms. The value is listed in GSa (giga 
samples).

Modulation Bandwidth 

When the phase, frequency or amplitude of the output of a 
waveform generator is modulated with another signal, the 
modulation bandwidth is the maximum rate possible when 
using its control voltage.

Phase Noise 

The undesired and invalid signals that occur on the output of 
the arbitrary waveform generator and be classified as pink, 
white or Gaussian noise.

Pink Noise 

A specific measure of spectral density or power distribution 
in wave frequency. The amplitude of pink noise drops at a 
specific octave rate.

Pseudorandom Binary Sequence 

PRBS (Pseudorandom Binary Sequence) refers to a pattern 
sequence comprised of random bits of one and zero. It is 
used as a pattern for testing the functionality of various 
transmitters and similar equipment. 

Noise 

The representation of rapid, short-term, random fluctuations in 
the phase of the output waveform caused by instabilities such 
as jitter. The value is listed in dBc (decibels relative to the carrier 
amplitude).

Noise Floor

The composite level of noise created from all sources within 
a system.
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Play Time 

Also known as “time before repeating,” it is the length of time the 
AWG can output unique data before stopping or repeating. It is 
dependent on both memory size and sample rate and is listed in 
seconds.

PWM Modulation 

PWM (pulse width modulation) produces a waveform with 
pulses of a varying, specified width. 

PSK Modulation 

A type of digital modulation technique used to convey data 
over a waveform by making small phase modulations in the 
wave (phase-key shifting). 

Rise Time 

The measurement of time in which a pulse, square wave or 
similar signal will rise from 10 percent to 90 percent of its 
height. While these are the standard percentages to use for 
measuring rise time, others can also be used.

Return to Zero 

Refers to a line of code in which a signal rapidly decreases 
back to zero between each pulse of the signal. The return 
to zero action will occur even in situations in which multiple 
zeroes or ones appear simultaneously in the signal. Because 
the signal is self-clocking, the need for separate circuits and 
extra logic are eliminated. 

Sample Rate 

The number of samples the DAC can take in a given time 
interval. The value is listed in GSa/s (giga samples per 
second).

Sequential Loops 

Defines how many times the sequence and sequenced 
sequences repeat after a valid initiate signal.

SFDR 

Spurious Free Dynamic Range is the dynamic range of the 
signal from the desired output to the highest spur. The value is 
listed in dBc (decibels relative to the carrier amplitude).

Signal Generator 

A signal generator is a testing instrument that produces and 
transmits electrical signals with selected frequencies and 
amplitudes. A variety of signal generators are available on 
the market, ranging from radio to microwave frequencies. 
In the past, only analog signal generators were available. In 
recent years, vector, or digital signal generators are more 
commonplace, producing digital waveforms.

Skew 

The amount of phase shift between AWG outputs. The value is 
listed in ps (pico seconds).

Spectral Purity 

The monochromaticity of a sample, with the purest possible 
value occurring with very low levels of phase noise, spurs and 
harmonics.

Sweep Rate 

The number of sweeps that occur in any given amount of time.

Transition Time 

Also called “rise/fall time,” it is the time it takes the signal to 
transition between 20 to 80% of the rise or fall time. The value 
is listed in ps (pico seconds).

Trigger 

A valid signal at the trigger input initiates a waveform or a 
sequence within the AWG.

Wave Loops 

Defines how many times a waveform repeats after a valid 
initiate signal.

To learn more about Keysight’s AWGs,  

click here.
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