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Degradation Pattern of Black phosphorus Field Effect Transistor
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We investigate the degradation pattern of Black phosphorus (BP) field effect transistor (FETs) was
investigated by using an mechanically exfoliated BP that react O2 and water vapor in ambient condition,
degradation. The BP FETs was electricaly measured every 20 minutes (1cycle) in the air, the total cycle is
100. We show electrical changes with Mobhility, On/off ratio, Current and a significant positive shift in the
threshold voltage. We extracted the current level a Vgs-Vth = 0, -10, -20 and fitting with Swiss-cheese model.
This model suggested that Swiss-cheese model is well fitted with degradation pattern of BP FETSs.
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I o]FE(~10 cmVs), F& FAHLE W £ g 59 5A4Z A ASE RtEAle A anA
2, ¥ &3 9 1A= LCD Pandol] 235t A2 2 A &4 24 Mobile Panel 2 TFT-LCD Pandl 2] oF
Atol AEHI Qe 3% UHDH(4 K, 8 K)9] thE, L34 = Panelo] o] A-85 fJsfA= 30 cm2/Vs
o]4e] i o] g A= I A A A7 vjidel Aol wE At Ao JjAe] B astet Cus
A A AT vjA ArE GF Fitol AEEHIL Qo) Cu A5} ASHE WHEA 9] AW oA CudAt
o] gt 9 Cu-O 59 FAo 93t 22 54 Aste A7 ek & AFoA= I o]F =9 In
doped-ZTOA| AFgHeE WH=AE 7|¥te 2 A'gd 33} Cu source-Drain layere] #|Hof| 4 2] Cu eement®] 7
9 TFT &2 EATY] ARUAE 12sta, Aol J/dH Cu-O layero] sl =2 A4 A= E 2=
Ca dementE 7ol ogh TFT &2} B4 9] WstE #asgct & A-tolA= ol2fsh aut= QIgh 4%
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A2 A o) FFARS 7| tstgon, £A1 In doped-ZTO 29 9] Cu@} CuCa 2a% source-drain -3+ TFT E
EAQZ @5kt 1 A3, Cux Fied-effect mobility: ~17.67 cm2/Vs, Sub-threshold swing: 0.76 on
mV/decade W Vth:, 440 VO] Au}7} dojx o1 CuCa 2at%2] 7% Field-effect mobility: ~17.84 cm2/Vs, rol

Sub-threshold swing: 0.86 mV/decade ¥ Vth:, 574 Vo] ZAu}7} dojHct AXAIFA =Ho|AE Bias
Stresse] WH3EF AVthe] 7% Cu: 448 Vol t3l] CuCa 2at% : 2.81 VE AVth :1.67 V] 7JA = A=
A9t
= A .
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