J K I I C I Journal of the Korea Institute of Information and
Communication Engineering

st ™M E ELSHS| =&2X|(J. Korea Inst, Inf, Commun_ Eng ) Vol, 17, No, 9 : 2133~2138, Sep, 2013

TR0|M e Y YT C MuGFET2| 2Ei7¢} ol5lollAM

|
243 A2 71871 &4
ol5H - e

Steep subthreshold slope at elevated temperature in junctionless and
inversion-mode MuGFET

Seung-min Lee - Jong-tae Park’

Department of Electronics Engineering, Incheon National University, Incheon 406-772, Korea

2 o

A0 E 291 Yle Qtolo] n-2ld g (junctionless) X WHA X =(inversion mode) MUGFET of| 4] 814
& olste] 54 3] -2 7|7 (subthreshold slope) 7} -2 & of] whe} ¥ k= AL vl il £ 51t 27} 57 1ghof| u}
2} A Y PR aao] BElY ofdl 7871 Sleks A o2 U Hsich BE Y ok 7187] S7ke
NP R E AabRch R Aol A B e o 5 ISich 22ke] 9 Zo) Tk sape] e A of ) 7] &7]9] &
T &2 vttt AR WEE ok LAl 7 Ao mE FE A off 7279 2= oEY SH R
B 71 @] S71stol meh eI ofe] 7]87] sk 4lekx] obe A 0 2 TSItk 7] wo] o] S 9l
7kt & 543 MUGFET &A1& ©]8-510] 400K 2o A = £ A o) ofefl 7]-&717F 41mV/dec 0|513] 225 +
gt 5= o)k

ABSTRACT

In this paper, the variation of asteep subthreshold slope at €l evated temperature in nanowire n-channel junctionless
and inversion mode MuGFET s has been compared. It has been observed that the subthreshold slopes are increased with
theincrease of the operation temperature in junctionless and inversio-mode transistors. The variation of a subthreshold
slope with operation temperature is more significant in junctionless transistor than inversion-mode transistor. The
temperature dependence on the variation of a subthreshold slope for different fin widths shows a similar behavior
regardiess of fin width. From the temperature dependence on the variation of a subthreshold slope for different
substrate biases, it has been observed that the variation of a subthreshold dope is less significant when the substrate
bias was applied. It is worth noting that one can achieve a subthreshold slope of below 41mV/dec at elevated
temperature of 400K using the junctionless MuGFETs with a positive substrate bias.
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Fig. 1 3-dimensional schematic diagram of multiple-gate
junctionless MOSFET.
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Fig. 2 Subthreshold characteristics as a function of VDS
in JL (a) and IM transistor (b)
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Fig. 3 Subthreshold characteristics as a function of tem-
perature in JL (a) and IM transistor (b)
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