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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Printed electronics - Part 203-2: Materials - Semiconductor ink -
Space charge limited mobility measurement
in printed organic semiconductive layers

FOREWORD

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 interna.’ onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd <d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re, orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s), Tueir
preparation is entrusted to technical committees; any IEC National Committee interested in the < 'bjec* deint with
may participate in this preparatory work. International, governmental and non-governmental orgarii. ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t /0 organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as noss..', an international
consensus of opinion on the relevant subjects since each technical committee has .=pres ntation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Commiiices .ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re nion< | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlicc**un shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inderenuent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Nctic> | Committees for any personal injury, property damage or
other damage of any nature whatsoever *hethr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.=nces cited in this publication. Use of the referenced publications is
indispensable for the correct app..2atic n of this publication.

IEC draws attention to the | osuibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no pc.itic * ccacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the ¢ ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to i me. * this document. However, implementers are cautioned that this may not represent
the latest informatio.  whih may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc ~civle for identifying any or all such patent rights.

IEC 62899-2(3-2 has been prepared by IEC technical committee 119: Printed Electronics. It is
an Internationa. Standard.

The i~xt of this International Standard is based on the following documents:

Draft Report on voting

119/541/FDIS 119/547/RVD

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

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62899 series, published under the general title Printed electronics,
can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.
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INTRODUCTION

The IEC 62899-20x series relates mainly to evaluation methods for materials of printed
electronics. The series also includes storage methods, packaging and marking, and
transportation conditions.

The IEC 62899-20x series is divided into parts according to each material. Each part is prepared
as a generic specification containing fundamental information for the area of printed electronics.

The IEC 62899-20x series consists of the following parts:

IEC 62899-201, Printed electronics — Part 201: Materials — Substrates

IEC 62899-202, Printed electronics — Part 202: Materials — Conductive ink
IEC 62899-203, Printed electronics — Part 203: Materials — Semiconductor ink

IEC 62899-204, Printed electronics — Part 204: Materials — Insulator irk - Measurement
methods of properties of insulator inks and printed insulating layers

Furthermore, sectional specifications, blank detail specifications, a1d Jetail specifications of
each material will follow these parts.

(Subsequent parts will be prepared for other materials.)

Published literature has demonstrated a significant \ack of i Cproducibility in the determination
of value of charge mobility in semiconductive materials vhen a standardised protocol for testing
and data analysis is not used, making benchriarking between semiconducting materials
challenging.[1]"

This document focuses on the determinziior. of charge mobility of semiconductive materials
used in printed electronics and contains'c.s.andardized protocol for the test conditions, the data
analysis method and the reporting proce.dure.

T Numbers in square brackets refer to the Bibliography.
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1 Scope

This part of IEC 62899 specifies a method to measure the values of effective charge carrier
mobility in printed semiconductive layers using space charge limited current (SCLC) mobility
technique. The method described is intended to be used as a benchmark test to allow
reproducible measurements at a given temperature of the apparent charge carrier mobility for
comparison with devices that use different materials, material formulations and fabrication
processes for a planar configuration. This document specifies the sample and equipment
requirements, and describes the measurement technique, the data analysis procedure and the
reporting protocol.

This document is suitable to test unipolar devices (i.e. hole-only or electron-only), where charge
injection is efficient and where series resistance does not dominate the current-voltage c:irve.
Therefore, it cannot be used for testing high-electron mobility devices where electron ii.iec.'on
can be problematic, for testing highly doped materials where space charge limited current 'oes
not exist, or to evaluate mobility in applications that require lateral charge transpoert, suc. as in
transistors.

2 Normative references

The following documents are referred to in the text in such a way that samc or all of their content
constitutes requirements of this document. For dated references, o.ly tr 2 edition cited applies.
For undated references, the latest edition of the referenced u>cument (including any
amendments) applies.

IEC 62899-203, Printed electronics — Part 203: Materials -- Semiconductor ink

3 Terms, definitions and abbreviated tern's

3.1 Terms and definitions

For the purposes of this document, the.teime and definitions given in IEC 62899-203 and the
following apply.

ISO and IEC maintain terminoingy databases for use in standardization at the following
addresses:

o |EC Electropedia: availc%1e/at https://www.electropedia.org/

e ISO Online browsing | 'atform: available at https://www.iso.org/obp

3.1.1
semiconducti. > mateilal
ingredient of ¢ priting or coating material, which itself is electrically semi-conductive

3.1.2

scmicanductor ink

iouid in which one or more of particles, small molecules or polymers are dissolved or dispersed,
ar.d whicn becomes an electrically semiconductive layer by solvent removal and/or post
~eaiment such as UV, photonic, or thermal processing

[SOURCE IEC 62899-101:2019 [2], 3.121]
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