Abstract #2004, 224th ECS Meeting, © 2013 The Electrochemical Society

Effect of intermetal dielectric layer on the intelp
dielectric properties of nonvolatile memory devices

Jin-Yong Ryod?, Suk-Kang Surlg Yong-Sik Yint,
Jun-Eui Son§ Wang-Chul Shih Jai-Hyuk Sony
Du-Heon Sony Jeong-Hyuk Chdj and Yonghan Réh

'Flash PA Team, Samsung Electronics Co., Banwol-dong

Hwaseong-si, Gyeonggi-do, Republic of Korea.
?School of Information and Communication Engineering

Sungkyunkwan University, 2066, Seobu-ro, Jangan-gu,

Suwon-si, Gyeonggi-do, Republic of Korea.
"E-mail:jinyong.ryoo@samsung.com

ABSTRACT
This paper describes the influence of water-rdlate
species contained in intermetal dielectric layettan
interpoly dielectric properties of nonvolatile memyo
devices. P-TEOS layer used as an intermetal diglect
enhances degradation of interpoly dielectric ofundatile
memory devices due to the water-related components
contained in the layer.

INTRODUCTION

With the shrinkage of device dimensions, it becomes
difficult to fill the gap between the metal linegthout
void formation and planarize surface topology using
conventional silane-based plasma CVD SP-SiG). To
solve this problem, plasma CVD using tetraethyl
orthosilicate (P-TEOS) has been used because lnéfitsr
step coverage. However, such dielectric layers gathd
step coverage usually contain a large amount afrwat
related species and degrade the hot-carrier immohit
NMOSFETs[1-4]. The amount of interface traps
generated by hot carrier injection is proporticioathe
concentration of water-related species diffusimgrfr
intermetal oxides adjacent to Si/SiBterface [3]. It is
known that water-related minute impurities suctia®H
introduced into oxides create additional Si-H ar®8
bonds at the Si/SiQnterface [5]. In addition, it has been
investigated that the main species enhancing deticad
is H,O diffusion [3].

In the present work, we have evaluated the inflaesfc
the intermetal layer on the interpoly dielectrioperties
of nonvolatile memory devices.

EXPERIMENTS

Two type intermetal dielectric structures were uted
investigate the effect of intermetal layer. Thdetitric
films were deposited on the 1st-metal layer usintg®S.
The dielectric structures consisting of P-TEOS sn 1
metal are listed in Table I. Since the total amaint
water-related components is proportional to theird of
P-TEOS, the amount of water-related components
contained in the film was controlled by the thicksef
P-TEOS [1].

Table | Dielectric structures used in this study.

SAMPLE P-TEOS (nm)
A 400
B 800

The interpoly dielectric used in this study was 20n
oxide-nitride-oxide (ONO) multi-layered film of
nonvolatile memory cells. Conventional double-
polysilicon stacked-gate were deposited for intgrpo
dielectric formation. To evaluate the ONO film peofpes,
patterned poly-Si capacitor structure was used.

RESULTS AND DISCUSSION

Fig. 1 shows I-E characteristics and the trappifece
of ONO stacked film (sweep range: 3~15V’8h At the

2nd sweep measurement, leakage current of samigle B
smaller than that of sample A due to the largectede
trapping during the 1st sweep measurement. Theséise
show that amount of interface traps generated dogtrit
field is proportional to the concentration of watelated
species diffusing from intermetal oxides adjacent t
bottom oxide/SiNnterface of ONO film [6].
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Fig.1 I-E Characteristics for ONO film on patterraaly-
Si capacitor.

CONCLUSION
Intermetal dielectric layers such as P-TEOS which
contain a large amount of water degrade the bottom
oxide/SiN interface of interpoly dielectric duethe
water-related components diffusing from intermetal
oxides. Control of the amount of water contained in
intermetal dielectric layer is necessary to enhdhee
interpoly dielectric properties of nonvolatile memyo
devices.
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