














Extended DataFig.7|Field effect curves of each transistorinthe vertical
4T-SRAM. Foratypical vertical 4T-SRAM device as shown in Fig. 4jin the main
text (orin Extended DataFig. 6d), we characterized each transistors thatare
inter-connected for the test of SRAM. The labels (i.e., Ty;,i=1,2;and T;;, j=1,2)
of each transistor follows the conventionindicated in Extended Data Fig. 6b.

Field effect curves of them are shown respectively: (a) the bottom MoS, n-FET
Ty, (b) the bottom CrOCI/MoS, p-FET Ty, (c) the top MoS, n-FET Ty,, and (d) the
top CrOCI/MoS, p-FET T;,. Alldata obtained at room temperature witha
source-drainvoltage V,=0.1V.
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Extended DataFig. 8| Transfer characteristics ofa typical MoS,/CrOCI
p-FET atdifferent temperatures. Transfer characteristics measured at (a)
V4=1Vand(c) V4 =0.1V, with their corresponding extracted field effect
mobility (bothestimated atafixed gate voltage of V,,,=-10 V) asafunction
oftemperature shownin (b) and (d), respectively. We have to admit that the
contactresistance of these p-FETs has not yet reached a well-defined Ohmic
contact,and there seemto still exist acontactbarrier. As canbe seen that while
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thedevice at high bias (V;,=1V) show metallic behavior (higher conductivity at
lower temperatures, at large-enough negative gate voltages) withincreasing
hole mobility upon cooling (Extended Data Fig. 8a-b), its hole mobility at low
bias (V4 =0.1V)significantly decreases at temperatures below 200K (Extended
DataFig.8c-d). Thereis stillroom for further optimizationin the future
development of Ohmic contacts at low temperatures for the p-FETs devices
based onthetechniquereportedinthiswork.
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Extended Data Fig. 9 | Estimation of contactresistance R inatypical

MoSe,/CrOCldevice. We performed contact resistance examinations in vdW

polarity-engineered MoSe, p-FET at room temperature using the TLM method.
(a) shows the transfer curves of atypical TLM structure with the channel length
L. ranging from2 pmto 500 nm. Inset shows the false-colored SEM image of the
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device. (b) The contactresistance canbe estimated by reading the intercept
with the y-axis extrapolated from the two-terminal resistance of different
channellengthat carrier densities of 5.0 x 10> cm™ (red solid square), 4.5 x

102 cm?(greensolidsquare), and 3.7 x 102 cm™ (blue solid square), respectively.

R.inthecurrentca

seistherefore estimated tobe about 8.8 kQum.





