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%1 i PMOSFET S ERTEMERFEATSEENTS
(Vdrain = —0.1V, Noub, = Nepannel = 5.0 X 101%cm™3)

RESEE (cm™*/eV) [ Vi, (V) T S-sub(mV/dec) | S-lin(pA/(pm-V))
1.0 x 10™° —0.6670 74.07 29.966
8.0 x 10" (N.ACC) | —0.6652 72.75 29.721
1.6 x 10"*(N.ACC) | —0.6642 71.40 29.488
1.6 x 10'*(N.ACC)C | —0.6626 70.91 29.466
8.0 x 10"*(N.ACC) | —0.6644 69.49 29.364
8.0 x 10" (P.ACC) | —0.7329 78.67 28.902
1.6 x 10"*(P.ACC) | —0.8728 85.56 31.075
1.6 x 16'*(P.ACC)C | —0.8724 85.61 31.103

%2 ¥E PMOSFET @ ERTBANERTHERESEENES
(Vdrain = =0.1V, Noub, = Nepannel = 5.0 X 10%%cm™2)

ARESHEE (cm °/eV) | Vi (V) | S-sub(mV/dec) | S-lin(pA/pm-V)
1.0 x 10™° —0.5583 72.11 44.308
8.0 x 10" (N.ACC) | —0.5724 72.49 47.005
1.6 x 10"7(N.ACC) | —0.5580 72.81 44.314
8.0 x 10"°(N.ACC) | —0.5569 74.17 44.091
8.0 x 10"1(P.ACC) | —0.5758 73.39 41.711
1.6 x 10'*(P.ACC) | —0.6536 76.79 45.740

#3 i PMOSFET @fRERTEMERTHEADSEENRS
(Virain = —0-1V, Ngub = Nepannel = 7.0 x 10'7cm™?)

RESHEE (cm™*/eV) | Vi (V) | S-sub(mV/dec) | S-lin(pA/pm-V)
1.0 x 10™° —~1.007 80.24 27.649
8.0 x 10" (N.ACC) -1.002 80.79 27.019
1.6 x 10"*(N.ACC) | —0.9969 80.85 26.318
8.0 x 10"¥(N.ACC) [ —0.9966 81.07 25.831
8.0 x 10" (P.ACC) —1.100 86.73 26.480
1.6 x 1077(P.ACQ) —-1.251 95.65 26.548
1.6 x 107(P.ACC)C | -1.250 95.68 26.574

%4 Y@ PMOSFET @EsERTBMAERFER BSEENFES
(‘/Iirain = —0.1V, Nsub = Nchannel =7.0x 1017Cm_3)

REAEE (cm™ 7 /eV) | Vi (V) | S-sub(mV/dec) | S-lin(pA/um-V)
1.0 x 1077 —0.8861 73.61 56.976
8.0 x 10" (N.ACC) | —0.8915 72.86 60.860
1.6 x 1072(N.ACC) | —0.8870 73.78 57.141
8.0 x 1072(N.ACC) | —0.8870 74.38 57.235
8.0 x 10"(P.ACC) | —0.8933 74.30 55.910
1.6 x 10"2(P.ACC) | -0.9176 73.85 54.358
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STUDY ON THE DEGRADATION INDUCED BY ACCEPTOR
INTERFACE STATE FOR DEEP-SUB-MICRON
GROOVED-GATE PMOSFET's

Ren Hongxia Hao Yue

(Institute of Microelectronics, Xidian University, Xi’an 710071, China)

Abstract The degradation induced by interface state is one main reason for failure occurs
il deep-sub-micron MOS devices. Based on the hydrodynamics energy transport model, the
degradation induced by acceptor interface state is analyzed for deep-sub-micron grooved-gate
and conventional planar PMOSFET with different channel doping density. The simulation
results show that the degradation induced by the same interface state density in grooved-gate
PMOSFET is larger than that in planar PMOSFET and in both structure devices, the impact
of P type acceptor interface state on device performance is far larger than that of N type. It
also manifests that the degradation is different for the device with different channel doping
density.

Key words Grooved-gate PMOSFET, Interface state density, Threshold voltage, Drain cur-
rent driving capability, Performance degradation
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