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Fabrication and characterization of TiN/AlN/TiN tunnel junctions 

���� �>���� � �"� �� �> 5 �!#$ %& �>' 6 �

NICT
 1
, SIMIT

2
,  
(
Kazumasa Makise

1
, Rui Sun

2
, Hirotaka Terai

1
,  Zhen Wang

2
 

E-mail: makise@nict.go.jp 

 

*)+,-
./012347890:;.<=?@A
BC1D8EFGH4IJKLMNOP7Q
RS2TUVWXYZ[\I]^_`a83X
bcdefghi?IjkXlmn+oipq
rX7890:;.<=?@stuvwx0
4ABC1D8EFXyzd{,ghi?Ij
|}X~0`�QRMgO���Xstuvw
x0NbN/AlN/NbNABC1D8EF<��@
7�8�/8�JKLMNOP7<��o@
[1]j��QSNbN+MgOQR�N�3�P�
d 5�6���oS���X��[\I�NV
WdABC1D8EF�����<���k
+ ¡¢ghIj £kQ|}RS\¤&¥¦
4ABC1D8EFX§¨<,eoS©@[
TiN <=?@ABC1D8EFXyz<�ª
o@jTiN+MgOQR�N�3�P�d 0.7�
+ NbN+«¬oi 1®¯°g±SVWX²
³[´4?ABC1D8EF<µ¶Q·I¸
¹�dºIj»¼S|}R TiN½XJKL��
+ AlN <7890:;.+o@ TiN/AlN/TiN

7890EFX¾¿qÀ[Á?iÂÃ<ÄÅj 
§Æ�Ç 

TiNÈ½É\ÊTiN/AlN/TiN7890EFRË
Ì�DC3ÍPuÇ[\¤MgO(100)���[
Z½o@j TiNXZ½RSTi u`ÎP7<=
?SAr+NXÏÐ«S:Ñ.3ÒÓS��Ô¯
<ÕÖiZ½ÒÓX×ØÙ<Ä�@jXRDÉ
\ÊRHEED<=?i½X�ÚlÛ<Ä?SÜ
ÝÞÔ¯��ßGHJKL��<¾¿o@j 

qÀ 

à 1[��Ô¯ 800¯[áâS:Ñ.3ÒÓ
É\Ê Ar:N2ÏÐ«<×ØÒÓQSZ½o@ã
X½ä 150nmX TiNÈ½XÜÝåXÔ¯æ�
�<ç�jqÀS10K QXÜÝå+ RRR(è
ρ(300K) /ρ(10K))R£héhρ(10K)=3.4µΩcmS
RRR=4.9 Qº¤SgH[JKLêëÔ¯+ê
ëìR£héh Tc = 5.33 KS∆T=0.06 KQºIj 
à 2[ TiN/AlN/TiNíî½X XRD[\I�
Ú l Û X q À < ç � j « ¬ + o i
NbN/AlN/NbN íî½XqÀ ïã[ç�jð
âHXíî½Q  200 t`ñX�dòógh

iÉ¤S�ôõö÷Qstuvwx0Zøoi
?Ik+dÏGIjgH[ TiN íî½X�d
MgO��[S\¤�NùFoiÉ¤SNbNí
î½\¤�NúùF[\IVWd´4?k+
dçûghIjüýà[ 4 mþXÔ¯ 4.2KQ
óÿo@ JC�13kA/cm

2X TiN/AlN/TiN 789
0EFX I-V��<ç�jAlN:;.îX×Ø
Ùdú�Ï4@�SRsg(1mV)/Rn(5mV)R 1.8+
4¤S;`ñõ�d�·?EF��dòógh
@j»�S7890:;.XZ½ÒÓß<��
oS\¤&¥¦47890EFX§¨<,e�j 

 

36 38 40 42 44

M
g
O

T
iN

/A
lN

/T
iN

N
b

N
/A

lN
/N

b
N

2θ(deg)

In
te

n
s
it
y
 (

a
rb

. 
u
n
it
s
.)

-4 -2 0 2 4

-0.5

0

0.5

V(mV)

I(
m

A
)

 
Fig. 2 XRD scans from epitaxial NbN and TiN trilayers. 

Inset: I-V characteristics of a TiN/AlN/TiN tunnel 

junction at 4.2 K. 
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Fig. 1 Temperature dependence of resistivity for a TiN thin 

film. 
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