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Abstract

In this work, a Ge/BN isotype electronic device that works as a selective microwave bandstop filter is

designed and characterized. The interface is designed using a 50-m thick p-type BN on a 0.2-m thick p-
type germanium thin film. The modeling of current-voltage characteristics of the Al/Ge/BN/C channel of

the device revealed that the current is dominated by thermionic emission and by the tunneling of
charged particles through energy barriers. The evaluation of the conduction parameters reflected a
resonant circuit with a peak-to-valley current ratio of (PVCR) of 63 at a peak (V-p) and valley (V-v)
voltages of 1.84 and 2.30V, respectively. The ac signal analysis of the Al/Ge/BN/C channel that was
carried out in the frequency range of 1.0-3.0GHz displayed a bandstop filter properties with notch
frequency (f(n)) of 2.04GHz and quality factor (Q) of 102. The replacement of the Al electrode by C
through the C/Ge/BN/C channel caused the disappearance of the PVCR and shifted f(n) and Q to
2.70GHz and 100, respectively. The features of the Ge/BN device are promising as they indicate the
applicability of these sensors in communication technology.

Keywords

Author Keywords: coating; dielectric properties; energy-band diagrams; Ge; boron nitride;
heterojunction devices; |-V characteristics; thin films

KeyWords Plus: DIODES; SIZE

Author Information
Reprint Address: Qasrawi, AF (reprint author)

Arab Amer Univ, Dept Phys, Jenin, Palestine.
Addresses:
+ [ 11]1King Abdulaziz Univ, Dept Phys, Sci Fac Girls, Jeddah 21413, Saudi Arabia
[ 2] Arab Amer Univ, Dept Phys, Jenin, Palestine
+ [ 31Atilim Univ, Grp Phys, Fac Engn, TR-06836 Ankara, Turkey
E-mail Addresses: atef.qasrawi@atilim.edu.tr
Funding
Funding Agency Grant Number
Deanship of Scientific Research (DSR), King Abdulaziz University, Jaddah  38/363/1434

DSR

View funding text

Publisher
WILEY-V C H VERLAG GMBH, POSTFACH 101161, 69451 WEINHEIM, GERMANY

Categories / Classification

Research Areas: Materials Science; Physics

Citation Network

3 Times Cited
21 Cited References
View Related Records

.‘ Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

3 in All Databases

3 in Web of Science Core Collection
0 in BIOSIS Citation Index

0 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count
Last 180 Days: 3
Since 2013: 15

Learn more

Most Recent Citation

Al Garni, S. E. Design and
Characterization of the Ge/Ga2S3
Heterojunction . JOURNAL OF
ELECTRONIC MATERIALS, AUG
2017.

View All

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality
of the data in this record, please
suggest a correction.

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQIZCVUpn&page=16...

12


https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Al%20Garni,%20SE&dais_id=1852225&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Qasrawi,%20AF&dais_id=67350885&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=coating&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=dielectric+properties&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=energy-band+diagrams&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=Ge&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=boron+nitride&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=heterojunction+devices&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=I-V+characteristics&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=thin+films&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=DIODES&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=SIZE&uncondQuotes=true
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
mailto:atef.qasrawi@atilim.edu.tr
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&REFID=493318015&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=151&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d151%26page%3d16&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000359382400031&search_mode=CitedRefList&SID=2EZEGtyVN7jQlZCVUpn&parentProduct=WOS&parentQid=2&parentDoc=151&recid=WOS:000359382400031&PREC_REFCOUNT=21&fromRightPanel=true
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d151%26page%3d16&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000359382400031&parentProduct=WOS&parentQid=2&search_mode=RelatedRecords&SID=2EZEGtyVN7jQlZCVUpn&parentDoc=151
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=2EZEGtyVN7jQlZCVUpn&component=pct&forwardTo=None&qid=2&doc=151&colName=WOS&num_cited=3');
https://apps.webofknowledge.com/CitingArticles.do?REFID=493318015&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=151&product=UA&betterCount=3&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
https://apps.webofknowledge.com/CitingArticles.do?REFID=493318015&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=151&product=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=WOS
javascript:;
https://apps.webofknowledge.com/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d151%26page%3d16&srcDesc=RET2WOS&SID=2EZEGtyVN7jQlZCVUpn&qid=67&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D67%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3D2EZEGtyVN7jQlZCVUpn%26colName%3DWOS%26recordID%3DWOS%3A000404530900020%26doc%3D1
https://apps.webofknowledge.com/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d151%26page%3d16&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=493318015&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=151&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=3
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
https://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=2EZEGtyVN7jQlZCVUpn&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=16&doc=150
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=16&doc=152
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=2EZEGtyVN7jQlZCVUpn&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&page=16

ARRRVAVAR Web of Science [v.5.25.1] - Web of Science Core Collection Full Record

Web of Science Categories: Materials Science, Multidisciplinary; Physics, Applied; Physics,
Condensed Matter

Document Information

Document Type: Article

Language: English

Accession Number: WO0S:000359382400031
ISSN: 1862-6300

elSSN: 1862-6319

Journal Information

Table of Contents: Current Contents Connect
Impact Factor: Journal Citation Reports

Other Information
IDS Number: CO7ZF
Cited References in Web of Science Core Collection: 21

Times Cited in Web of Science Core Collection: 3

151 of 449

© 2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY FEEDBACK

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQIZCVUpn&page=16...  2/2


https://toc.webofknowledge.com/ToC.cgi?locale=en_US;UT=000359382400031;SID=2EZEGtyVN7jQlZCVUpn;CCC_ReturnLink=https%3A%2F%2Fapps.webofknowledge.com%3A443%2F%2Ffull_record.do%3Fproduct%3DWOS%26search_mode%3DGeneralSearch%26qid%3D2%26SID%3D2EZEGtyVN7jQlZCVUpn%26page%3D16%26doc%3D151%26log_event%3Dno;Func=Links;CustomersID=CCCTOC;PointOfEntry=TOC;PublisherID=CCCTOC;ServiceName=TransferToWos;ServiceUser=Links;log_event=no;Product=WOS
javascript:;
https://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=2EZEGtyVN7jQlZCVUpn&colName=WOS&parentProduct=WOS&parentQid=2&parentDoc=151&recid=WOS:000359382400031&UT=WOS:000359382400031
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=2EZEGtyVN7jQlZCVUpn&parentProduct=WOS&parentQid=2&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=151&REFID=493318015&alldbColName=WOS&colName=WOS
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=16&doc=150
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=16&doc=152
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

