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Hot Hole-l nduced Device Degr adation Figure 3 shows gate current according to drainagalt
. . under the measurement conditions of Fig. 2 (a). Gaie
by Drain Junction Reverse Current current has a negative value, which means holes wer
injected to the gate undkyk stress of Fig. 1 (a).
K. S. Kinf® J. E. Sony D. H. Songand B. D. Chdi" Device degradation aftelnz stress was evaluated by
2Memory Division, Samsung Electronics Co. changes ofVyy and mobility. It is well known that the
b Sungkyunkwan University, Korea. decrease ofVqy is influenced by trapped holes, and the

decrease ofmobility is influenced by interface traps. As

Components of drain leakage currents in the otbstd ~ shown in Fig. 4, as stred4, increasedVy, and mobility
MOSFET are gate-induced drain-leakage (GIDL) araindr  decreased, which means that hole trapping andfacter
junction reverse currents. Device degradation pheemon  traps were generated (stress conditip=11.6 V, 100 s
and mechanism by GIDL have been well known, bus¢ho With Fig. 1 (a) condition). In addition, the presenof the
by drain junction reverse curreniipfz). have not. In this interface traps implies that drain off-leakage entr ()
paper, device degradation mechanisms by drain ipmct can increase. Figure 5 shows teincreased by interface
reverse current in the off-state were studied thholtV traps after stress.

curves VTH and m0b|||ty) and Charge pump|ng technique_ Device degl’adation phenomenonlb.yq is S|m|lar tOI that
by lgp.. Namely, holes generated in the drain junction
Experience & Result depletion region were injected into the gate aagged into

N-channel MOSFETs (N-MOSFETs) were fabricated, the gate oxide, reducingrn, and mobility fi«). However,
which were used as the high-voltage core circuifim$h  the location of charge injection is somewhat défer
memory chip. The gate oxide (S)Owas grown by betweenlgp. andlpr. In the case ofgp, electron-hole
oxidation to a thickness of 140 A. The nitride smalength ~ Pairs are generated in the gate-drain overlap negiothe
was 0.14um, and the gate width and length were 10 andcase oflps, however, electron-hole pairs are generated in
0.44 um, respectively. The overlapped length between thethe drain junction depletion region. Figure 6 shothe
gate and the drain was 0.031/%. lateral profile of trapped holes extracted from tierge

A variety of drain current measurement configumagio PuUmping method after streskf stress wad/p = 11.6 V
were shown in Fig. 1, and each measured drain mtsrre for 100 s under the conditions of Fig. 1 (a), 486 stress
from Fig. 1 were shown in Fig. 2. The drain curreatves ~ WasVp = 15 V for 100 s under the conditions of Fig. J).(c
of Fig. 2 (a) and (b) are laid on the same lina), g0 Here, the absolute value of number of trapped h(Ng3
pictured in Fig. 2 (c) occurs whér, > 13 V; its value is according to the stress type is not important beeatress
very small compared with the drain currents of Fga)  conditions were different betweeld,;r and lgp. stress.
and (b).In conclusion, it is possible to ignotgp, in cases  Electron-hole pairs birare most likely to generate at the
of which theV, is less than 13 V, and the drain currents of Metallurgical drain junction where the lateral ¢fieal field

Fig. 2 (a) and (b) are simply drain junction reeecsirrent IS greatest, and electron-hole pairs kyb. is likely to
(IpsR)- generate at the gate-drain overlap region. Theseftre

point at whichNy by Ipr stress increases is closer to the
channel than that d§p,, as shown in Fig. 6.
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Fig. 1. Drain current measurement  Fig. 2. Drain currents under Fig. 3. Gate current according to
configurations. measurement conditions depicted  drain voltage under the measurement
in Fig. 1. conditions of Fig. 2 (a)
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Fig. 4. Degradation of threshold Fig. 5. Degradation of drain off- Fig. 6. Later{:ll profile of trapped h_oles
voltage V1) and mobility fue) leakage current §) afterlp s stress  extracted using the charge pumping

afterlpy stress. method aftelp g stress.



