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Phosphorene: A New 2D Material with High Carrier Mobility
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Preceding the current interest in layered materials for electronic applications,
research in the 1960’s found that black phosphorus combines high carrier
mobility with a fundamental band gap.1 We introduce its counterpart, dubbed
few-layer phosphorene, as a new 2D p-type material. Same as graphene2’3 and
MoSz,4 phosphorene is flexible and can be mechanically exfoliated. We find
phosphorene to be stable and, unlike graphene, to have an inherent, direct and
appreciable band-gap that depends on the number of layers. Our transport
studies indicate a carrier mobility that reflects its structural anisotropy and is
superior to MoS,. At room temperature, our phosphorene field-effect transistors
with 1.0 pm channel length display a high on-current of 194 mA/mm, a high hole
field-effect mobility of 286 cm?/V's, and an on/off ratio up to 10°. We
demonstrate the possibility of phosphorene integration by constructing the first

2D CMOS inverter of phosphorene PMOS and MoS; NMOS transistors.

aS Juw) Aseaid U.J| a; 1960 aa> > @S.ug»S' gSL@)yﬂS Gr 8= 6|y Sl aV >|9.o 4 sled adMe uung'
oiod ol @ Guliod il )5 .68 oo S, Solus BL GlsLw L 1) JB3U SVL Sy S)=i « olew a.ud
Blasil U a8 ¢ M0S2 g (91,3 3ilod oS (5w (89)20 A> P i Sasy 2 0slo Ulgic @ | ¢ a4V >
OM5 9 0591 51k Usewd aS pud> (o Vlin il 55 il v a8)9 A8y9 (sSwlSo bl 5l 9 0590 34
pll wledlao .5)ls sSicuw B Y slaei @ aS 3ol v (56ld 9 pudiwns (Gwgauxo 1L BIG shls 8,3
51 3 9 059 Gy lizbw 3,5 Luodl 51 (ulisb aS aids sw vlin |y Jolbs Spuiy S,=i Jleil g,y 0aui
Sy« SYL ub,> 1.0 JUKS Jgb L useud (solaws il Slajgiwujils «BG1 Slos s cauiol, oo M0S2

a4 &>l =l )y .uds o vlin 4-10 0> U Udgy Gwgo s/ g, s 9 286 0,8> (sulawe il SYL s,y
MoS2 NMoS sl ,giwu il 9 Uyewd PMOSSae; CMOS 2 55 00l dol vl U Usead ples| Ulssl

lasg

Al «a-jj\ML@J%\é Q‘\

PADD (SO D9

alé S L) (e o1 a5 b ol (il s 1B) 3y conp b o ok a7 e 4t (51,

lé (S ) azdy o) Ve L sdaliie (gl i

aioye Ol S5l oKy 3



http://iranarze.ir/Phosphorene+2D+Material+with+High+Carrier+Mobility
http://iranarze.ir/translation/nanotechnology/



