)

IEC TS 62876-3-4:2025-12(en

IEC

®
®

IEC TS 62876-3-4

TECHNICAL
SPECIFICATION

Edition 1.0 2025-12

Nanomanufacturing - Reliability assessment -

Part 3-4: Linearity of output characteristics for metal contacted 2D

semiconductor devices

ICS 07.120

ISBN 978-2-8327-0928-3



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2025 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or
by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either
IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC copyright
or have an enquiry about obtaining additional rights to this publication, please contact the address below or your local
IEC member National Committee for further information.

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search -
webstore.iec.ch/advsearchform

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects,
replaced and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished
Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer
Service Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Discover our powerful search engine and read freely all the
publications previews, graphical symbols and the glossary.
With a subscription you will always have access to up to date
content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 500 terminological entries in English
and French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

Warning! Make sure that you obtained this publication from an authorized distributor.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC TS 62876-3-4:2025 © |EC 2025

CONTENTS
O T T I S 3
LN I 75 10 L@ 1 ] S 5
1 S T oo o 1= N 7
2 NOIrmMative refereNCEeS . ... e 7
3 Terms and definitioNs ... 7
3.1 General terms regarding the sample ..., 7
3.2 General terms regarding the sample test.........coooii i, 8
4 Recommended sample preparation . ... . ..o e 9
4.1 Device structure of the sample under test ..., 9
4.2 Sample preparation method ... 9
4.2.1 Sample Preparation ... 9
4.2.2 Fabrication Of FETS ... 9
4.2.3 Consideration on sample deSigN ........oiviiiiiiiiiii e 10
5  Measurement PrOCEAUIE ... o e e 11
5.1 Measurement eqQUIPMENT .. ..o 11
5.2 Calibration of measurement equipment ... ... 11
5.3 Measurement ProCEAUIE ... ..o.ie i e e ae e 11
6 Data analysis / interpretation of results ... ... 12
Annex A (informative) Worked example — Linearity of I-V curves for bottom-contacted
WS FETS .o 17
A1 BaCKGrOUNG ..ot e 17
A.2 Results to be reported..... ..o 18
Annex B (informative) Worked example — Linearity of /-V curves for edge-contacted
MOS 9 FETS .ottt 20
B.1 BaCKGrOUNG ..ot e e e e 20
B.2 Results t0 be reported........cooiiii 21
Annex C (informative) Worked example — Linearity of /-V curves for WSo FETs with
CUITENT SATUIATION oo e 23
C.1 BaCKGrOUNG ..ot 23
C.2 Results t0 be reported.......cooiiii 23
Bl O G AP Y e e 24
Figure 1 — Metal-semiconductor (SC) junctions and their respective band diagrams................ 6
Figure 2 — Schematic Of @ FET ... e 8
Figure 3 — Schematic output curves obtained from ohmic and non-ohmic contact ................. 12
Figure 4 — Schematic I-V conductance of output curves obtained from Ohmic contact
without and with current saturation ... 13
Figure 5 — Schematic /-7 conductance of output curves obtained from non-ohmic
contact without and with current saturation ... 14
Figure 6 — Schematic I-V output curves and linearities obtained from ohmic contact............. 15

Figure 7 — Schematic I-V output curves and linearities obtained from non-ohmic
LoTo] ] =T o SRR PPNt 16

Figure A.1 — Device fabrication processing steps to induce ohmic-like transport by
conducing Oy plasma treatment [3]...............o 17



IEC TS 62876-3-4:2025 © |EC 2025

Figure A.2 — (a), (b) Output curves and (c), (d) corresponding linearities collected from

pristine and plasma-treated WSeo FET at various Vg ..........ouuvviiiiiiiiiiiiiiiiiiiiiiiiiiiiii

Figure A.3 — Time dependent output curves and corresponding linearities collected

from pristine and plasma-treated WSey FETSs for various gate voltages applied.................

Figure B.1 — Cross-sectional view of edge-contact interface formed between MoS» and

metal that was used to induce ohmic-like contact.............ooiiiiii e

Figure B.2 — (a, b) Output curves and (c, d) corresponding linearities collected from Pd

and Sb edge-contacted MoSy FETs with various gate voltages applied .............................

Figure B.3 — (a-c) Time dependent output curves and (d) corresponding linearities

collected from pristine and aged Sb edge-contacted MoSy FETs for various Vg ................

Figure C.1 — (a, d) Output curve, (b, e) the first derivative curve (d/p/dVp) and (c, f)

linearity for devices with channel thicknesses of 2,1 nm and 7 nm, respectively................

Table 1 — Allowed channel lengths to apply this document when contact resistance is

limited Up t0 20 % aNd 50 Jb oeneenieeiie e



