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Interface defects and their roles in light-induced phenomena ina-Si:H/a-Si12xNx :H multilayers
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~Received 11 April 1996!

The interface defects in thea-Si:H/a-Si12xNx :H multilayer have been examined from photolumines-
cence ~PL! and optically detected magnetic resonance~ODMR! measurements, particularly for
a-Si:H/a-Si0.6N0.4:H multilayers fabricated by varying the interrupting interval of alternating two gases, i.e.,
SiH4 diluted to 10% in H2 and a mixture gas of SiH4 ~10% in H2) and pure NH3. The results of the PL and
ODMR measurements are discussed in terms of three kinds of interface defects, i.e., silicon dangling bonds,
T3

0, separateT3
1-N2

2 pair defects (E centers!, and closeT3
1-N2

2 pair defects (E* centers!, whereT3
1 and

N2
2 designate the positively charged threefold-coordinated silicon atom and negatively charged twofold-

coordinated nitrogen atom, respectively. The light-induced effect on PL and ODMR was also discussed in
terms of creation of the interface defects by prolonged illumination. These investigations allow us to elucidate
the nature of the interface defects in those multilayers.@S0163-1829~97!04204-5#
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I. INTRODUCTION

The multilayer films consisting ofa-Si:H as a well layer
anda-Si12xNx :H as a barrier layer are one of the artifici
semiconducting films receiving much attention from t
viewpoint of the quantum-size effect. This issue was d
cussed in a previous paper1 and also in more detail in a
separate paper2 on the basis of measurements of photolum
nescence~PL! and optically detected magnetic resonan
~ODMR! in a-Si:H/a-Si3N4 :H multilayers. One of the
shortcomings of this material is that it contains defects c
ated in its interface region. Such interface defects have b
examined by means of electron spin resonance3,4 ~ESR! and
photothermal deflection spectroscopy~PDS!.5

We fabricated multilayer films by varying the interv
time for deposition of each layer, t I , in
a-Si:H/a-Si0.6N0.4:H multilayers and optimizedt I to prepare
a-Si:H/a-Si0.6N0.4:H multilayers containing less defectiv
interfaces. We also prepareda-Si:H/a-Si3N4 :H multilayers
at an optimized condition. In a previous paper,2 we discussed
all aspects of PL and ODMR properties
a-Si:H/a-Si3N4 :H multilayer films in terms of the quantum
size effect. In those multilayer films, the interface defe
also play an important role in their PL and ODMR prope
ties, particularly in the multilayer films with thin well layers
In this paper, we examine the interface effects on the PL
ODMR properties for specially prepared films to enhance
creation of interface effects as mentioned above and also
light-soaked multilayer films in which interface defects a
created together with bulk defects. We present the result
PL and ODMR measurements as a function oft I and those of
light-induced effects on PL and ODMR for such multilay
films. These measurements serve to consider the inter
defects in the multilayer films and lead us to reach so
conclusions about the role of interface defects in recomb
tion processes.
550163-1829/97/55~4!/2378~6!/$10.00
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II. EXPERIMENT

a-Si:H/a-SiN:H multilayers were prepared by using the
glow discharge decomposition of two types of gas mixtur
During the interval between deposition of each layer,
system was evacuated and hence the rf plasma was i
rupted. Therefore, this interval timet I becomes one of the
very important factors in making a clear interface. We w
discuss the effect oft I on interface defects later. Samp
preparation techniques have already been described in m
detail in our previous paper.6 The characteristics of the
samples used in this study are listed in Table I.

PL experiments were carried out at 2–400 K, using
unfocused Ar ion laser light of 2.41 eV~514.5 nm! and/or
2.54 eV ~488 nm! and 0.2–500 mW (0.8–2000 mW/cm2)
for excitation chopped at about 80 Hz. The light intens
I ex of 500 mW was used for the light soaking. ODMR me
surements were carried out at 2 K. The detection system
PL measurements and the ODMR measurements were
scribed in detail in Ref. 7.

III. RESULTS AND DISCUSSION

In the following, we present the results of PL and ODM
measurements and discuss them in terms of three kind
defects, i.e., silicon dangling bonds,T3

0, separateT3
1-N2

2

pair defects (E centers!, and closeT3
1-N2

2 pair defects
(E* centers!, whereT3

1 , T3
2 , and N2

2 designate posi-
tively and negatively charged threefold-coordinated silic
and negatively charged twofold-coordinated nitrogen,
spectively. We pay particular attention to those defects c
ated in the interface region. However, these defects have
been either observed or suggested from the ODMR meas
ments in bulk films ofa-Si12xNx :H. Thus it is difficult to
separate the defects into those originated from the inter
and the bulk. So, samples were prepared by varying the
terrupting interval of two alternating gases to enhance
2378 © 1997 The American Physical Society
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55 2379INTERFACE DEFECTS AND THEIR ROLES IN LIGHT- . . .
creation of interface defects. Interface defects were also
ated by prolonged illumination. These procedures serve
highlight the interface defects affecting the PL and ODM
properties.

A. Effect of interrupting interval of alternating two gases
on interface defects

Amorphous multilayers are prepared by alternating t
gases in our deposition system, as described above. Th
fore, in order to achieve a sharp interface between each la
it is necessary that samples are fabricated using the lo
interrupting interval of the rf plasma,t I . In this section, the
effect of t I on interface properties is examined by PL a
ODMR measurements before and after light illumination.
reported in our previous paper,7 we have observed enhancin
(DI )ESR and quenching (2DI )ESR signals in ODMR mea-
surements. The intensity of the ODMR signal is proportio
to a change in the PL intensity at resonance,DI . The quan-
tity of DI devided by the PL intensityI is used to character
ize the spectral dependence of the ODMR signal, thus c
celing the spectral dependence of the detection system.

Figures 1~a! and 1~b! show PL spectra and spectral depe
dences of ODMR signals taken before~solid curves! and
after ~broken curves! illumination (I ex5500 mW of
514.5-nm light, 30 min! in a-Si:H and multilayers prepare
with various t I . Two emission bands, i.e., the low-energ
band ~LEL! and the high-energy band~HEL! can be ob-
served, peaked at about 0.9 and 1.4 eV, respectively. H
has been attributed to the radiative recombination of trap
electrons in the conduction-band tail with ether trapped ho
in theA centers~self-trapped holes in the valence-band ta!
for the well layer thicknessLW.10 Å or trapped holes in the

TABLE I. Characteristics of samples.LW , well-layer thick-
ness;LB , barrier-layer thickness;t I , interval time.

Sample LW ~Å! LB ~Å!
Number of
periods t I (s)

Optical
gap~eV!

a-Si:H/a-Si0.6N0.4:H multilayers
5005 20 40 205 1 1.90
5009 20 40 420 5 1.93
5010 20 40 420 10 1.94
5012 20 40 200 60 1.95

a-Si:H/a-Si3N4 :H multilayers
5103 6 25 350 5 2.36
5107 6 75 150 5
5109 12 25 300 5 2.09
5104 18 25 250 5 2.00
5106 18 75 135 5
5105 36 25 150 5 1.85
5112 72 25 100 5
5121 210 25 36 5

a-Si:H
1502 8400 '1.80

a-Si0.6N0.4:H
2504 9000 2.40
e-
to

o
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s
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valence-band tail forLW<10 Å.8 LEL has been identified as
due to radiative recombination of trapped electrons in defects
with trapped holes mentioned above. We characterize HEL
as the PL peak energy,Ep , the width at half maximum,
DE, and thePL intensity atEp ,I p . These values are plotted
as functions oft I in Fig. 2. Ep and I p rapidly increase and
show a maximum and then decrease with increasingt I from
t I51 s.DE shows a minimum att I55 s. Both the increase
of Ep and the decrease ofDE are closely correlated with the
decrease of the width of band-tail states. The decrease of
I p is indirectly related to the increase in the number of non-
radiative recombination centers in the gap. As the rf plasma
is not interrupted in alternating two gases in the case of
t151 s, the alloying effects occur. Therefore,t I55 s is used

FIG. 1. ~a! PL spectra and~b! spectral dependences of enhanc-
ing and quenching signals ina-Si:H prepared at 270 °C and
a-Si:H/a-Si0.6N0.4:H multilayers prepared with varioust I . Solid
curves and broken curves show the results before illumination and
after illumination~500 mW intensity! of 30 min, respectively. Sym-
bols on the curves represent ana-Si:H film for solid circle and
multilayer films prepared with differentt I ; triangle:t I51 s, square:
t I55 s, star:t I510 s, and open circle:t I560 s. Each value in the
ordinates is plotted in arbitrary units.

FIG. 2. Plots of PL peak energy,Ep ~solid circle!, the width at
half maximum,DE ~solid triangle!, and PL intensity atEp , I p
~open circle!, as a function oft I .
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2380 55MASAAKI YAMAGUCHI AND KAZUO MORIGAKI
in order to prepare the less defective multilayers in our de
sition system. As reported previously, the values ofI p of
a-Si:H films containing 400 homo-interfaces by switchin
the plasma on and off witht I55 and 30 s are almost th
same as that of ana-Si:H film deposited continuously with
out interfaces.9 These values are large and independent
t I within our experimental conditions, compared with tho
of multilayers. In such films, LEL cannot be clearly observ
at 7 K, compared with that for multilayers. These results
dicate that LEL is strongly correlated with defects created
the heterointerface betweena-Si:H and a-Si12xNx :H and
that chemical and physical conditions of the surface of
deposited film that acts as a substrate for the next layer
pend ont I in the case of the creation of the interface betwe
the a-Si:H well layer and thea-Si12xNx:H barrier layer.
Further details of the effect oft I for PL properties have bee
discussed in a previous paper.6

Next, we describe the results of ODMR measureme
The resonance at theA center enhances PL intensityI . The
magnitude of (DI /I )ESR at theA center increases with de
creasing the PL photon energy ina-Si:H before illumination,
as shown in Fig. 1~b!. Therefore, it is considered that th
observed enhancing signal in multilayers@see Fig. 1~b!# is
composed of two enhancing signals, i.e., theA center and
E center resonances peaked at the photon energyhn'0.8
and 1.08 eV, theA andE spectra, respectively. The enhan
ing signal in a multilayer witht I560 s ~open circle! is
mainly composed of theE spectrum. However, theA spec-
trum is mainly seen in a multilayer witht I55 s ~square!.
This shows that the characters of the well-layer mater
a-Si:H, are kept in a multilayer prepared usingt I55 s. The
value of (DI /I )ESR of the enhancing signal increases af
illumination over the wholehn. This is due to the light-
induced radiative center whose spectrum is peaked
hn'1.08 eV, as clearly shown in the figure. Therefore, it
considered that the nature of interface defects before illu
nation is similar to that of the defects created by illumin
tion. The value of (2DI /I )ESR of the quenching signal afte
illumination becomes slightly smaller or indicates almost
same value as that before illumination. However, the PL
tensity decreases after illumination in the wholehn in mul-
tilayers. Therefore, we need to introduce another new no
diative center in addition to the Si dangling bond, Si d
which acts as the nonradiative center, in order to interpret
above results. We name it theE* center. When considering
PL spectrum and the spectral dependence of ODMR sign
the defect-related PL is clearly correlated with the radiat
E center, which changes easily to the nonradiativeE* center
with increasing the number of Si db’s in the presence o
large amount of nitrogen and hydrogen atoms. It is sugge
that the existence of hydrogen atoms in the network of
lattice is closely associated with the lattice distortion, es
cially under and after illumination. The nature of theE and
E* centers is discussed in the next section.

B. Effect of LW dependence on interface defects

1. Spectral dependence ofODMR signals

Figures 3~a! and 3~b! show the PL spectra taken befo
~solid curves! and after ~broken curves! illumination
(I ex5500 mW of 514.5- or 488-nm light, 30 min! and the
-
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ODMR signals ina-Si:H films anda-Si:H/a-Si3N4 :H mul-
tilayers withLW536, 18, 12, and 6 Å, respectively. First, w
summarize the results observed ina-Si:H. The ratio of PL
intensity after illumination to that before illumination,I f , in
the low-energy region aroundhn50.8 eV increased by a
factor more than 2. As mentioned before, the resonanc
theA center enhancesI . The magnitude of (DI /I )ESR at the
A center resonance increases with decreasing the photon
ergy. The values of (DI /I )ESR of the enhancing signal take
after illumination become small in high-energy luminescen
and increase aroundhn50.9 eV, compared with those take
before illumination, while I f becomes large in the low
energy region. These phenomena are associated with the
ation of the new radiative recombination center in the g
region; i.e., the spectrum of (DI /I )ESR of the enhancing sig-
nal after illumination can be regarded as the superpositio
each spectrum of theA center and the newly created radi
tive center namedE center, although theE center has not
been identified ina-Si:H. In multilayers, we have observe
two peaks around 0.75–0.9 and 1.1–1.2 eV in the spec
dependences of the enhancing signal, (DI /I )ESR, and called
A and E spectra, respectively. TheA spectrum due to the
self-trapped hole (A center! has been observed ina-Si:H
films before illumination, as described above. TheE spec-
trum due to a trapped electron at aT3

1-N2
2 pair defect (E

centers! has been observed ina-Si12xNx:H films.10 The
spectrum of (DI /I )ESR in multilayers withLW536, 18, and
12 Å consists of theA andE spectra whenI ex of Ar

1 laser
light is less than 100 mW. WhenI ex is 500 mW, theE spec-
trum is clearly observed in multilayers withLW512 and 6 Å
with a g value (g52.0045–2.0046) whose spectral depe
dences are different from that of theA center, as shown in

FIG. 3. ~a! PL spectra and~b! spectral dependences of enhan
ing and quenching signals ina-Si:H/a-Si3N4 :H multilayers pre-
pared with variousLW . Solid curves and broken curves show th
results before illumination and after illumination~500 mW inten-
sity! of 30 min, respectively. Symbols on the curves repres
multilayer films prepared with differentLW ; circle: LW536 Å, tri-
angle: LW518 Å, square:LW512 Å, and star:LW56 Å. Each
value in the ordinate is plotted in arbitrary units.
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55 2381INTERFACE DEFECTS AND THEIR ROLES IN LIGHT- . . .
Fig. 4. We have not observed the anisotropy in theE center.
After prolonged illumination, (DI /I )ESR in multilayers with
LW536, 18, and 12 Å increased as shown in Fig. 3~b!, while
(DI /I )ESR in multilayers withLW56 Å decreased. This sug
gests the creation of both radiative and nonradiative cen
in the interface region. These centers are considered to
sist of the same kind of defects and whether they become
radiative or nonradiative centers depends upon the dista
between each defect, as discussed below.

The quenching signal, (2DI /I )ESR, due to Si db’s is ob-
served under a weakI ex. After illumination, the Si db signa
is enhanced ina-Si:H films and multilayers withLW512 and
6 Å, but its value is almost the same in those withLW536
and 18 Å.

These observations are interpreted in terms of a de
model described above as follows: As was previously d
cussed, when botha-Si:H anda-SiN:H layers come in con-
tact with each other, electrons flow from thea-SiN:H layer
into thea-Si:H layer because of the difference of the Fer
level of each layer material.11 As a result, some of the Si db
T3

0, in the a-Si:H layer becomesT3
2 ~positiveU), while

some of the Si db in thea-Si:H layer becomesT3
1 ~positive

U). Thus, as the twofold-coordinated nitrogen, N2
0, seems to

be present in thea-SiN:H layer, the coupled pairs
T3

1-N2
2 are considered to be formed in the interface regi

especially the barrier layer side. WhenT3
1 and N2

2 are
separated from each other, this pair defect (E center! con-
tributes to LEL and to the enhancing signal, while clo
T3

1-N2
2 pairs (E* centers! seem to us to contribute to non

radiative recombination in a similar way to the case
a-Si12xNx :H.

10 During prolonged illumination, light is al-
most absorbed in thea-Si:H layer because of the large opt
cal gap ofa-Si3N4 :H film, and the light-induced Si db is
created in thea-Si:H layer. As a result, the neutral Si d
becomesT3

2 in thea-Si:H layer, whileT3
1 is formed in the

a-SiN:H layer. Therefore, the number of separateT3
1-N2

2

pairs increases in thea-SiN:H layer near the interface. Thi
produces the increase in (DI /I )ESRof the enhancing signal in
multilayers withLW536–12 Å after illumination. Although
the value of (2DI /I )ESR of the quenching signal before an
after illumination in multilayers withLW536–18 Å are al-
most the same, the intensity of HEL decreases after illu

FIG. 4. Enhancing signals observed athn51.20, 1.08, and 0.94
eV, i.e.,Eobs51.20, 1.08, and 0.94 eV, fora-Si:H/a-Si3N4 :H mul-
tilayers withLW56 Å, usingI ex5500 mW.
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nation. This indicates that after illumination another non
diative recombination path being due to theE* centers near
the interface occurs along with Si db’s. (2DI /I )ESR of the
quenching signal in a multilayer withLW56 Å increased
after illumination. This result is accounted for in the follow
ing way: As has already been reported, the self-trapping
holes seems not to occur for multilayers withLW56 Å. Ac-
cording to a model for light-induced creation of Si db’s,12

self-trapping of holes in specific weak Si-Si bonds plays
important role in light-induced creation of Si db’s i
a-Si:H, so that Si db’s may not be created by prolong
illumination for multilayers withLW56 Å because of the
change from self-trapped holes to trapped holes in
valence-band tail with decreasingLW less thanLW510 Å.
After prolonged illumination at 2 K, however, some of th
trapped electrons atT3

1 ~positiveU) and trapped holes a
T3

2 ~positiveU) appear to remain stable, because the te
perature is kept at 2 K after illumination and electron-ho
recombination at Si db’s is suppressed for this multilay
owing to its two-dimensional nature. Such a stable Si
(T3

0) contributes to the quenching signal whose intens
increases by prolonged illumination, as shown in Fig. 3~b!.

2. Excitation intensity dependence of ODMR signals

The ODMR signal intensities in multilayers wit
LW536, 12, and 6 Å are shown as a function ofI ex in Figs.
5~a!–5~c!, respectively. Before illumination, with increasin
I ex.(DI /I )ESRof the enhancing signal atg'2.0 increases and
tends to saturate at strongI ex in the multilayer with
LW536 Å ~No. 5105!. However, we could observe the en
hancing signal only when we usedI ex5500 mW in multilay-
ers withLW512 and 6 Å~No. 5109 and No. 5103! and the
values of (DI /I )ESR of the enhancing signal a
I ex5500 mW are small, compared with those ina-Si:H and
multilayers with thickLW . From the point of view of a rate
equation model of ODMR signals,7 it is suggested that thes
different behaviors in the enhancing signal between multil
ers with thickLW such asLW536 Å and thinLW such as
LW512 and 6 Å are due to the difference of the radiati
recombination rate. Therefore, these can be attributed to
radiative recombination centers with different natures,
theA andE centers, respectively, as also suggested from
results of the spectral dependence of ODMR signals.

The (2DI /I )ESRof the quenching signal atg'2.0 exhib-
its a plateau with a limiting value at weakI ex and then de-
creases with increasingI ex. The values of (2DI /I )ESR in
multilayers withLW536–6 Å are almost the same and a
(5–7)31023, while those are increased ina-Si12xNx :H
films with increasing the N content;10 i.e., the values of
(2DI /I )ESR before illumination are 431023 to 131022 in
the films withx50 to 28 at %, respectively. The increase
the values with N content can be attributed to the increas
the number of Si db’s. The result of the magnitude
(2DI /I )ESR being almost independent ofLW may be due to
the fact that the nonradiative recombination rate is not p
portional toNs , but toNsLW , because its two-dimensiona
nature is dominated particularly for multilayers withLW of
less than 30 Å.2
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We have observed another quenching signal atg'4.0 in
multilayers, which is attributed to the triplet excito
resonance.13 Its details will be reported elsewhere.

3. Photoluminescence fatigue caused by prolonged illuminatio

We have observed the light-induced PL fatigue in mu
layers. The ratio ofI p after illumination~500 mW, 30 min!
to I p before illumination,FR , is shown as a function o

FIG. 5. ODMR signal intensities, (DI /I )ESR, taken before and
after illumination~500 mW intensity! as functions of excitation in-
tensity in a-Si:H/a-Si3N4 :H multilayers with ~a! LW536 Å, ~b!
LW512 Å, and~c! LW56 Å. Eobs is total PL.
-

LW in Fig. 6, where the ratio obtained in thea-Si:H sample
1502 is also shown for comparison. This value of 80%
larger than that shown in Fig. 1~a! where thea-Si:H sample
prepared at different conditions is used. This differen
comes from different experimental conditions for PL fatig
and also from different quality of the film, i.e., particular
hydrogen content and Si db density. The experimental c
dition for PL fatigue on sample 1502 was the same as th
for the multilayer films used for this experiment. The res
that the value ofFR decreases with decreasingLW as shown
in Fig. 6 is considered in terms of the model described ab
as follows: The PL fatigue occurs as a result of an enhan
ment of nonradiative recombination due to light-induced c
ation of Si db’s, i.e., principally neutral Si db and partial
E* centers. We consider mainly neutral Si db’s as nonra
ative centers. We take a bond-breaking model,12,14,15 in
which a weak Si-Si bond adjacent to a Si-H bond is brok
through nonradiative recombination of an electron with
self-trapped hole in this weak Si-Si bond and then two
db’s are separated through the Si-H bond switching and h
ping and/or tunneling of hydrogen coupled with furth
weak-bond breaking. Thus, self-trapping of holes becom
one of the important key processes for the PL fatigue.
multilayers, the ODMR measurement suggests that s
trapping of holes hardly occurs forLW,10 Å. This means
that PL fatigue does not occur for multilayers wi
LW56 Å. This is obviously inconsistent with the result th
the PL fatigue is enhanced for this film compared to tho
with thicker LW , as seen in Fig. 6. Hence, for this film
another mechanism seems to operate for light-induced
ation of Si db’s. Capture of electrons and holes created un
illumination by positive-U, T3

1 and T3
2 centers, respec

tively, results in creation of neutral Si db’s being stable
low temperatures such as 2 K even after illumination
turned off. It should be noted that illumination was done
2 K. This is consistent with the observation that the quen
ing ODMR signal intensity, (2DI /I )ESR, greatly increased
after prolonged illumination at 2 K for this film compared
those withLW512–36 Å. Charged Si db’s are thought to b
more dominantly created in multilayers with thinLW , i.e.,
multilayers containing a number of interfaces. In the bon
breaking model, the nonradiative recombination rate at w
Si-Si bonds is also one of the important key factors for lig
induced creation of Si db’s. For multilayers with thinLW ,
two-dimensional character is enhanced for recombina
processes, as has been mentioned in our previous pape1,2

FIG. 6. Plot of the ratio of PL intensity atEp after illumination,
(I p)A , to that before illumination, (I p)B , as a function ofLW .
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55 2383INTERFACE DEFECTS AND THEIR ROLES IN LIGHT- . . .
This results in a decrease in the recombination rate. H
ever, when the well-layer thickness becomes small,
electron-hole confinement effect is enhanced and this res
in an increase in the recombination rate. Thus, the above
effects compete with each other. The experimental re
shown in Fig. 6 suggests that the latter effect predomina
over the former one within the framework of the bon
breaking model. The electron-hole confinement effect a
enhances the capture rate of electrons and holes by theT3

1

andT3
2 centers, which is essential for light-induced creati

of neutral dangling bonds for a multilayer withLW56 Å.
In the following, we consider light-induced effects on th

quenching ODMR signal due to neutral dangling bonds a
the enhancing ODMR signals. As mentioned above,
quenching signal intensity, (2DI /I )ESR, greatly increases
after prolonged illumination for a multilayer withLW56 Å.
On the other hand, its increase for a multilayer w
LW512 Å is small, and it is not so much increased for tho
with LW518 and 36 Å as seen in those withLW56 and
12 Å. This is related to the weakness of the electron-h
confinement effect with increasingLW and also to creation o
E andE* centers by illumination. Even for multilayers wit
LW518 and 36 Å, we can see the PL fatigue, as shown
Fig. 6. This seems inconsistent with the behavior of
quenching signal as mentioned above, but it should
pointed out that the PL fatigue also occurs by nonradia
recombination atE* centers. So, the situation of the PL f
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tigue is rather complicated compared toa-Si:H bulk films.
The above discussion is only of qualitative nature. Quant
tive discussions are not so easy at present.

In a-Si:H bulk films, the magnitude of (DI /I )ESR at the
enhancing signal increases at the low photon energy re
after prolonged illumination, as shown in Fig. 1. This is a
sociated with enhancement of the low-energy PL by p
longed illumination.16 In contrast with this result, the en
hancing signal increases particularly around 1.1 eV
a-Si:H/a-Si3N4 :H multilayers withLW of less than 30 Å, as
shown in Fig. 3~b!. This may be due to creation ofE centers
by prolonged illumination, as mentioned above.

IV. CONCLUSIONS

In this paper, three kinds of interface defects, i.e., Si db
separateT3

1-N2
2 pair defects (E centers!, and close

T3
1-N2

2 pair defects (E* centers! are considered in the cor
relation of PL and ODMR properties ofa-Si:H/a-SiN:H
multilayers. The effect of interrupting the interval of alte
nating two gases on their PL and ODMR properties is exa
ined. Creation of interface defects by prolonged illuminati
is observed, which also affects the PL and ODMR propert
From these investigations, it is concluded that the interf
defects play an important role in PL and ODMR
a-Si:H/a-SiN:H multilayers.
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