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ABSTRACT

In this paper, hump characteristics of short-channel nMOSFETS induced by moistures of the ILD(inter-layer dielectric) layer in the shallow
trench isolation (STT) process are investigated and the method for hump suppression is proposed . Using nMOSFETs with various types of the
gate and a measurement of TDS-APIMS (Thermal Desorption System-Atmospheric Pressure lonization Mass Spectrometry), hump
characteristics were systematically analyzed and the systemic analysis based hump model was presented, the ILD layer over poly-Si gate of
nMOSFET generates moistures, but they can’t diffuse out of the ILD layer due to the upper SiN layer. Consequently, they diffuses into the
edge between the gate and STI and induces short-channel hump. In order to eliminate moisture in the ILD layer by out-gassing method, the
annealing process prior to the deposition of the SiN layer was carried out. As the result, short-channel humps of the nMOSFETs were
successfully suppressed.

IIHE

nMOSFET, Hump, STI, Short-channel, ILD

I.M 2 71 0] 441¢] scalabilityt} ¥ & & (planar topology) 29

A Fog 7|E2 AHEH o 3 o [1]. 23} STI

HHE A Aztel A7\7t FA 8] Zadh uhg, BteA]  71ed STI 7P A e (edge)oll M o) g Al o3
22} A 2] (isolation) 7] %o 4] STI (shallow trench isolation) ~ turn-off Ajoll & MOSFET ] 7 (sub-threshold)7} 3.2 =

- SEHUYUSD AYWIENTE He2At He

IA}: 2006. 8. 11

e



Shallow Trench Isolation F % o A] 4=l 2] 3} nMOSFET¢] Hump E4

=

ump 53 o] VEh = w3 o] Q). wja}A o] 2 g hump
BE A2 H dr| A7 FHAFE Z7HA 7=

& op7) gl 2.
Q1 hump &4 & STI9] 3 Gl(recess)d A5 &
< 7HAe] A Al (fringing field) 7} %5 31, @
Alo) E Z 3t A} MOSFETS] um-on¥ o] A F7} 52
recess-hump”t 2 B 1551 9) 71 (3, 4], A 2 (source)/
2| 21(drain)e] As ©]-& £ F4 Fofl poly-Si Al o] E o}2)
of 71¥A 2 AN'dS A3t hump EA o] Ue]
T AHS] E=3 H2olE FEo|STI 28 0 7 3hata}
1, 7|0 E9} STI 7 Al ol 4] boron(B) 0] &-9] &) & <
3 hump E40] BausE (6,7 5 98 /1A o2
MOSFET ]| 4| hump &4 0] o}7] %] 31 ¢l 0.1 o] o] Y23}
AL fst e A7/ A 1 Uk

MOSFET|| 4| hump £41-& Vi(threshold voltage) 2k}
ARAQ 9FS T2 ol A MFL 32y A2
3ol AA1E o} ¥ A 3t} el MOSFETY) 4] hump &
el L 74 F7] S8l o2 7)) MOSFETS 93
sto st MOSFETE 73 € array 3 B} 7} A 2 Tk
[2]. 2ol o 3 hump A& A3 s AlolE
HEE 5o SiN 2hg Z3t3le] R0 Eae Ao
Z AIsHE Wy o] A= ATHS, 7.

2 ATAE dFS Helo £22F o) &8t o A
i (short channel) nMOSFET 9] hump E4-& A2 o2
A8t o] E g o R SR 9% hump RE-S A9
tol, € 34 o] 85t hump E4 < E#2 02 AX

bk

Exo
= L
244

il

qn
ELE

of

ol

Iz &

2.1. Hump €4} 824

2 ATl A Azt AHSE 2o A 2 D
HUFZRE 39 19 Yl A2 "wenchs CVD
(chamical vapor deposition) 4+3} 28 o] 23} o] x§9] =t}
70 Aol AlolE Majmta 20 89l ¥4 F, ILD
(inter-layer dielectric) 2to] LPCVD (low-pressure CVD) 8}
Mg o] &3t} Z2E 9tk CMP (chemical mechanical
planarization) F4 % % ILD u}o] %7+ 8000 Ao|t}.
MOSFET 4-7-2] 22} P4 oA A1zt =] vto 2 2485}
£ SiN =0} 300 A9) 22 =1} STI Y2 Ao E7} 23

ILD (8000A)

| Ex.:

=
Extension

J2! 1. nMOSFET?| 7H2tE(a) ¥ Hel =) (L:
HolEo Y Zo| w: Ho|EQ| x4 = 2|1
Ex: STl #{2| Ho[ELQ} dEtZo0|),

Fig. 1. Schematic diagram of the nMOSFET(a) and its
layout (b) {L: the gate length, W: the gate width, and
Ex.: the gate extension on the STI).
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