1999% 58 EFTSEHRTE #£36% DE H5% 21

#WX99-36D-5-3

Hot-Carrier ¢< &< M2¢ 72| A7|-348% ESD
MOSFET®] &4

(Analysis of a Novel Self-Aligned ESD MOSFET having
Reduced Hot-Carrier Effects)

S R M R BR MY O E
(Kyung-Whan Kim, Min-Woo Jang, and Woo-Young Choi)

2 o

Deep Submicron 4%eli 2-7=le 3% 2424 A7-A¥Y ESD(Elevated Source/Drain) &
¥ MOSFET% Alcksigic). Ak ESD =& Uub¥4l LDD(Lightly-Doped Drain) TR 99 &
el £0x/=dql o] 23] Hxjo] Wasie), A4 Azt wrye ALsl AdY FE Yolg 2AY 5
e TEE e =3 AR A g ave HE Astet Fe] 34 o)Al Aez]l Ahd o)
511 A% vke= 2 9481 hot-carrier VA AR, ulAE Azt 3-8 Agsle 7R
ESD 2ol #AAE 4 e A|-HEe FA1E sh@sidel A Edgo)d Ash, Ade) e ol ¥
299 yolg AYoeM $70]28H8(Isun/lp) ¥ DIBL(Drain Induced Barrier Lowering) ¥4-&
AHHog AR 5 Az, FEAD Aoldl wat slolr} glort e A 292 A ggozy
hot-carrier ¥4Jo] 1" 4 9le-& Falsigc) :

Abstract

A new method of making high speed self-aligned ESD (Elevated Source/Drain) MOSFET is
proposed. Different from the conventional LDD (Lightly-Doped Drain) structure, the proposed ESD
structure needs only one ion implantation step for the source/drain junctions, and makes it possible
to modify the depth of the recessed channel by use of dry etching process. This structure alleviates
hot-carrier stress by use of removable nitride sidewall spacers as a mask for selective channel ion
implantation before deposition of the final sidewall spacers. Furthermore, the inverted sidewall
spacers are used as a self-aligning mask to solve the self-align problem. Simulation results show
that the impact ionization rate (Isus/Ip) is reduced and DIBL (Drain Induced Barrier Lowering)
characteristics are improved by proper design of the structure parameters such as channel depth and
sidewall spacer width. In addition, the use of removable nitride sidewall spacers also enhances
hot~carrier characteristics by reducing the peak lateral electric field in the channel.
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Fig. 1. Fabrication steps for proposed ESD(Elevated
Source/Drain) structure.
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