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Abstract

Characteristics of NMOS transistors with phosphorus source/drain junctions formed by two-
step rapid thermal diffusion (RTD) process usinga solid diffusion source have been investigated.
Phasphorus profiles after RTD were measured by SIMS analysis.In the case of 1100° C, 10sec RTD
of, P, the specific contact resistance of n* Si-Al was 2.4x1077 2-cm? , which is 1/5 of the As
junction The comparison of P junction devices formed by RTD and conventional As junction
devices shows that both short channel effect and hot carrier effect of P junction devices are smaller
than those of As junction devices when the devices have same junction depths. P junction device
had maximum of 0.4 times lower ISUB/ID than As junction device. Characteristics of P junctions
formed by several different RTD conditions have been compared and 1000°C RTD sample had the
smallest hot carrier generation. Also, it has been shown that the hot carrier generation can be
futher reduced by forming the P junctions by 3-step RTD which has RTO-drive-in process
additionally.
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