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Fig. S1 Band structure of monolayer (ML) a-GeTe using hybrid functionals and the GW method.
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Fig. S2 Transport current of the ML a-GeTe FeS-FET (up-state) along the armchair direction
with gate length L, = 5 nm and without underlap length under different n-type and p-type doping

concentrations.
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Fig. S3 Transport current of the ML a-GeTe FeS-FET (up-state) along the armchair and zigzag
direction with gate length L, = 5 nm and without underlap length under different p-type doping

concentrations.
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Fig. S4 Transport current of the ML a-GeTe FeS-FET (up-state and down-state) along the
armchair and zigzag direction with gate length L, = 5 nm and without underlap length under

5%10%° ¢cm doping concentration.
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Fig. S5 Transport current of the bottom gate (BG), top gate (TG), and double (DG) ML a-GeTe
FeS-FET (up-state and down-state) along the armchair direction with gate length L, = 5 nm and

without underlap length 5x10?° cm doping concentration.
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Fig. S6 The effective mass of (a) holes and (b) electrons for ML a-GeTe under compressive and

tensile stress along armchair and zigzag directions.

Tab. S1 Benchmark of the ballistic performance of the sub-5 nm L, ML a-GeTe FeS-FET with

up-state against the 2028 requirements of the ITRS 2013 for the HP applications.

L, Ly SS Logr I, Lol G 7(ps) PDP
(nm)  (nm) (mV/dec) (pA/pm)  (pA/pm) (fF/pum) (fJ/um)
p-type 5 0 312.47 0.1 0.34 3.4 0.35 655.71 0.14
HP 1 195.53 0.1 243.97 2.44x103 0.40 1.05 0.16
2 144.52 0.1 802.53 8.03x103 0.22 0.17 0.09
3 0 0.1 - -
1 0.1 - -
2 240.30 0.1 13.90 1.39x102 0.13 6.13 0.05
3 181.17 0.1 257.05 2.57x103 0.10 0.26 0.04
1 0 0.1 - -
1 0.1 - -
2 0.1 - -
3 0.1 - -
4 277.83 0.1 20.34 2.03x102 0.04 1.29 0.02
ITRS
HP 5.1 - - 0.1 900 9.00x103 0.6 0.423 0.24
2028
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Tab. S2 Comparison of the /,, and SS values of the sub-5 nm L, ML a-GeTe FeS-FET with up-

state for the HP application between with and without NC dielectric.

without NC with NC
L, Lur
(nm)  (nm) S Ion SS Ion G T (ps) PDP
(mV/dec)  (uLA/pm) (mV/dec)  (uA/pm) (fF/um) (fl/um)
0 312.47 0.34 224.75 0.34 0.60 1137.84 0.25
5 1 195.53 243.97 154.14 564.67 0.29 0.33 0.12
2 144.52 802.53 120.59 1933.52 0.17 0.06 0.07
0 - - - - - - -
1 - - - - - - -
Hp 3 2 240.30 13.90 216.14 247.99 0.13 0.34 0.05
3 181.17 257.05 167.95 257.05 0.11 0.28 0.05
0 - - - - - - -
1 - - - - - - -
1 2 - - - - - - -
3 - - - - - - -
4 277.83 20.34 267.38 42.22 0.04 0.62 0.02
ITRS 5.1 900 900 0.60 0.423 0.24
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