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FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60748-4-3 has been prepared by subcommittee 47A: Integrated 
circuits, of IEC technical committee 47: Semiconductor devices. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

47A/750/FDIS 47A/758/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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The list of all the parts of the IEC 60748 series, under the general title Semiconductor devices 
– Integrated circuits, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in 
the data related to the specific publication. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 



60748-4-3   IEC:2006(E) – 5 –  

INTRODUCTION 

The use of ADCs has increased significantly in the last few years with the large increase in 
the use of digital signal processing. The majority of the processing of analogue signals now 
takes place in the digital domain, and this requires high precision in the conversion of signals 
from the analogue to the digital form. Consequently, the characterization of ADCs is of great 
importance. 

IEC 60748-4 contains measuring methods for ADCs in which the test conditions are either 
static or change very slowly. However, some of the characteristics of an ADC can change to 
some degree with the rate of change of the input signal, and there are other characteristics 
that cannot be measured except under dynamic conditions. Consequently, a set of dynamic 
tests is required in order to obtain the response of an ADC when operated under dynamic 
conditions. 

The output of a dynamic test consists of the set of output code values obtained during the 
test. This record, being the sequence in time of a set of values, gives information in the “time-
domain”. The result of applying the Fourier Transform to the record is information that is in the 
“frequency domain”, and this contains the spectrum of the output over the range of 
frequencies of interest. In particular, distortion, noise and spurious output frequencies can 
then be evaluated.  

This International Standard introduces a set of dynamic methods, which are now coming into 
use in industry and which rely mostly on measurements made with sinusoidal input signals, 
and of which the results are suitable for analysis in the frequency domain. It also includes a 
further dynamic method that uses a wide-band input signal. For the reasons explained below, 
industry has shown great interest in this particular method. 

Linearity errors of an ADC are dependent on the amplitude of the input signal and its rate of 
change. Not so well known is that linearity errors also depend on the instantaneous amplitude 
distribution, i.e. amplitude probability density function (APDF) of the input signal. This source 
of error is usually a result of localized heating effects in the integrated circuit and is 
dependent on ADC architecture and internal circuit layout. 

Single-frequency signals have an APDF concentrated at the extremes and therefore 
exaggerate the effect of errors at the ends of the input range compared to those nearer the 
centre. Conversely, a wide-band signal has an APDF concentrated more around the centre of 
the input range. A wide-band signal is much closer to the typical input signal in the majority of 
ADC applications than a single-frequency signal. Therefore, measurements made with such a 
signal will give more realistic error estimates. 

A wide-band signal can be generated from a pseudo-random binary sequence. Although such 
a signal appears to be noisy, it contains only a set of defined frequencies and is therefore 
suitable for measuring errors. 
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Dynamic criteria for analogue-digital converters (ADC) 
 
 
 

1 Scope 

This part of IEC 60748 specifies a set of measuring methods and requirements for testing 
ADCs under dynamic conditions, together with associated terminology and characteristics. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60748-4:1997, Semiconductor devices – Integrated circuits – Part 4: Interface integrated 
circuits 

IEC 60268-10:1991, Sound system equipment – Part 10: Peak programme level meters 

3 Terms and definitions 

For the purposes of this document, the following definitions, in addition to those found in 
Chapter II, Clause 2, Terms for category II of IEC 60748-4:1997, apply. 

3.1  
coherent sampling 
process in which the output record contains samples taken from an integral number of input 
cycles of a repetitive waveform 

NOTE In general, this process is limited to the case where the number of input cycles and the number of samples 
in the record have no common factors. 

3.2  
equivalent-time sampling 
coherent sampling in which consecutive samples of a repetitive waveform, acquired from 
multiple repetitions of the waveform, are assembled and re-arranged to produce a single 
record of samples that represent a single repetition of the waveform 

NOTE This process is normally used only when the spectrum of the input waveform contains significant amounts 
of energy at frequencies above half the sampling frequency. It has the result that each frequency in the input 
appears in the output divided by the number of repetitions. For each successive input cycle, the set of samples is 
delayed (or advanced) relative to the previous set by a fixed amount. 

3.3  
(code) transition value 
boundary between two adjacent steps 

3.4  
signal-to-noise-and-distortion ratio 
for a pure sine-wave input, ratio of the r.m.s. amplitude of the output signal at the input 
frequency to the r.m.s. amplitude of all other signals in the output 




