
GLOSSARY

Bit Error Ratio Tester



Bit Error Rate  

The bit error ratio multiplied by the bit rate; or, the bit error 
divided by a time window. If your pattern generator sends 
data at a rate of 10 bits/second, and the error detector sees 
one error every ten bits, the bit error rate would be the bit 
error ratio × bit rate = 1 bit/second.

Bit Error Ratio   

A unitless measure of the number of errors seen at the error 
detector, divided by the number of bits transmitted from the 
pattern generator. For example, if your pattern generator 
sends ten bits to the receiver, and the error detector sees one 
error, the bit error ratio is 0.1. 

Bounded Uncorrelated Jitter 

Similar to random jitter with a Gaussian distribution, this 
distribution is cut (bounded) at both sides. This kind of jitter 
can be caused, for example, by crosstalk on a parallel bus 
or by intersymbol interference of random, or long pseudo 
random binary bit sequences. 

Channel Count 

The number of channels in a bit error ratio tester (BERT). 
Many BERTs provide more than one signal at a time. One, 
two, and four channel BERTs are common.

Clock Output Amplitude

The single-ended output voltage range, its value is listed in V 
p-p (volts peak-to-peak).

Clock Output Frequency Accuracy 

Refers to how close the output frequency can get to the 
selected value. The value is listed in + ppm (parts per 
million).

Clock Output Frequency Range  

The adjustable range of the clock output frequency, its value 
is listed in MHz to GHz (megahertz to giga hertz).

Clock Output Frequency Resolution  

The stepped amount that the output frequency can change. 
The value is listed in Hz (hertz).

Clock Output Frequency Transition Times  

The signal transition time from 20 to 80% of the rising edge. 
The value is listed in ps (pico seconds).

Clock Output Intrinsic Random Jitter  

Also called Gaussian jitter, it is unpredictable electronic 
timing noise and follows a gaussian distribution or Normal 
distribution. The value is listed in fs rms (femto seconds root 
mean squared).

Clock Output SSB (Single Side Band) Phase Noise  

The phase noise that is measured in a given offset from the 
carrier.

Clock Recovery 

High-speed communications do not make use of a 
transmitted clock signal and rely on the creation of an 
approximate clock from the transmitted data stream known 
as either clock recovery or CDR (clock and data recovery). 

Clock Source 

The clock source is an external or external supplied clock 
used synchronize the pattern generator and the error 
detector. 

Cross Talk  

 An unwanted transfer of signals between communication 
channels.

Data Output Accuracy  

The accuracy relative to the output amplitude setting. The 
value is listed in % + mV (percent plus or minus millivolts).

Data Output Amplitude  

The output voltage range, which can be specified for single-
ended or differential outputs. The value is listed in Vp-p (volts 
peak-to-peak).

Data Output Transition Time  

The signal transition time from 20 to 80% of the rising edge. 
The value is listed in ps (pico seconds).
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Data Rate  

The number of bits processed in a unit of time, each bit 
refers to each pulse width. It is also called bit rate or data 
transfer rate. The value is listed in Gb/s (bits per second).

De-emphasis Circuitry 

De-emphasis is a digital pre-distortion of the signal to 
compensate for the frequency-dependent losses of the 
transmission channel. 

Equalization 

The main purpose of equalization is to correct for problems 
caused on the transmission channel. An equalization system 
provides a way to discern the original signal (the signal 
coming out of the transmitter) given a distorted signal at the 
error detector. Equalization corrects for the high-frequency 
component voltage levels resulting in a more open eye 
diagram.

Error Detection

This is often called loop-back mode. This BERT system 
counts the errors generated by the system and calculates 
the ratio of correct bits to incorrect bits.

Eye Diagram Mask

Bit sequences are often analyzed visually as diagrams 
based on several bit transmission measurements. These 
diagrams are known as eye diagrams and allow testers to 
isolate and solve data transfer errors. One tool used to help 
in analyzing and testing through eye diagrams is an eye 
diagram mask. Eye diagram masks are templates of the 
acceptable parameters for an eye diagram. An eye diagram 
mask is placed over an eye diagram display to show if the 
measurements of the eye diagram are within the acceptable 
limits.

Eye Diagram Pattern

This visual eye diagram or eye pattern image is created 
by measuring the data generated through bit transmission 
analysis. The data is then converted into a pattern that 
allows for the simplified analysis of signal quality. By 
analyzing an eye diagram pattern, bit error ratio testers can 
diagnose signal transmission or reception problems and 
isolate the source.

Forward Error Correction 

FEC (forward error correction), also called channel coding, 
is used for reducing errors in data transmissions due to 
unreliable or noisy channels. 

Intrinsic Jitter 

The amount of jitter transmitted created using the internal 
timing of the measuring device.

ISI

In the real world, ISI is caused by bandwidth limitations 
of connectors, cables, and printed circuit board 
conductors. It cuts off higher frequencies and changes the 
symmetrical shape of the eye opening. Adding ISI allows 
for characterization and compliance testing of high-speed 
digital receivers. During receiver characterization and 
compliance test, this loss needs to be emulated. 

Jitter Clock Generator 

The jitter clock generator moves the sample point in fixed 
steps and detects whether the signal is above or below 
a threshold. Measuring thousands of edges builds a 
substantial sample used to determine the standard deviation 
and peak-to-peak changes in edge timing. Jitter clock 
generators provide both high and low frequency jitter. 

Jitter tolerance testing  

Validates a device or system’s ability to maintain 
communication with jitter present. This is characterized by 
the bit error ratio (BER). Compliance is the ability to maintain 
a certain BER level defined by standards bodies. 

Link Training 

When a transmitter and receiver systems are linked together, 
and they determine the maximum data rate that each can 
handle successfully.

Min/max Pattern 

This represents rapid sequence changes from low density to 
high density. 

NRZ

None Return to Zero (NRZ) is when one bit positive and one 
bit negative with no bits at a neutral state.
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Output Data Delay Range  

The delay of the data relative to the clock. The value is listed 
in % + ns (percent plus or minus nano seconds).

Output Deskew Accuracy  

The amount of frequency drift between channels. The value 
is listed in + ps (pico seconds).

Output Intrinsic Random Jitter  

This is also called Gaussian jitter. It is unpredictable 
electronic timing noise and follows a Gaussian Distribution 
or Normal distribution. The value is listed in fs rms (femto 
seconds root mean squared).

Output Intrinsic Total Jitter 

This is comprised of made up bounded and unbounded jitter. 
The value is listed in ps p-p (pico seconds peak-to-peak).

PAM4 

Pulse amplitude modulation where more bits are packed into 
the same serial channel using two eye patterns creating four 
different voltage levels.

Pattern Generator 

A pattern generator transmits a defined test pattern to the 
system under test. Pattern generators can source signals 
at many data rates, from kilo-baud rates to Gigabit rates. 
The pattern can also be a packet of data that will be 
compared to what was received at the error detector. The 
pattern generator creates this test pattern together with a 
separate clock signal at the selected data rate and sends 
it to the device under test. Higher-end pattern generators 
(multi-gigabit) also provide the clock source, de-emphasis 
capability, and jitter injection.

Periodic Jitter (PJ) 

This is generally picked up from other periodic sources that 
can modulate transmitted edges causing signal distortion.

Phase Margin  

The period of time where the bit error rate is lower than the 
BER threshold.

PRBS Pattern  

A pseudorandom binary sequencer of N Bits. These pattern 
sequences are used to emulate the worst case of a real-world 
pattern stream with a denied max number of consecutive 0s 
and 1s.

Random jitter (RJ)  

An always-present noise that impacts transmitters and 
receivers and is generated by resistors, transistors, and other 
components. Random jitter has a Gaussian distribution over 
time.

Sinusoidal Jitter  

This type of jitter can be picked up from any adjacent signal 
or clock. A sinusoidal jitter histogram has a U-shape.

Spread-Spectrum Clocking  

When the oscillator clock circuitry tone is varied so that the 
signal varies continuously around the desired frequency to 
meet FCC interference standards.

Termination 

Terminating the End of a transmission line with a device that 
matches the characteristic of the line.

To learn more about Keysight’s BERT, 

click here.
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