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Abstract

The electrical conduction mechanism of high dielectric (Ba,Sr)TiOs; (BST) thin film capacitor,
which is the promising cell capacitor for high density DRAM, was investigated in low field region
(<0.2MV/cm). It is known that the current in the low field region consists of dielectric relaxation
current and leakage current. The current-time (I-t) measurement technique under the constant
voltage was used for extracting successfully each current component. The conduction mechanism
of the BST capacitor was deduced from the dependency of the current on the measurement
temperature, strength of electric field, the polarity of applied electric field and post annealing process.
From these results, it was suggested that the dielectric relaxation current and the leakage current
are originated from the redistribution of internally trapped electron by hopping process and
Pool-Frenkel conduction mechanism, respectively. It was also concluded that traps causing these
two current components are due to oxygen vacancies within the BST film.
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Fig. 1. Current-voltage characteristics of BST thin
film capacitors.

(523)

45

azv}, = d49ael Region AAe] HEr)|
gt sfajo] ¥-E3 Algolrt ! 23], Region Adl
A, dA AAE 7RE F A7 o AjusiEs 2
Al B 29 29 7o) log-log scaledlr] A&+
4 g FeE Ude] Aedl, Ad¥are) A
FE 093 AR s, 3/ Ao et
v Akl wie} Zhasled Il 0] He AfFelw,
YA 7] B8 F s Y-S TuAFE sl
o), '8 Aot ehe) A7k Bt AFolg)
%, Region Al 323 Sl HFve ols) o] F
7H AEeleles Aolch A, ARF-At AL
3 A AA 299 T AFY Axr)Tol A
Asur)g gk

10
10° 10° 10* 10° 10° 10" 10 100 ¢

1 10*
Time [s]
28 2. BST e AAEY AF-A7t B4

Fig. 2. Current-time characteristics of BST thin
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