Supporting information for

Decomposition and Phase Transformation of Ti,AIN MAX

Thin Film Upon Annealing in Ultra-high-vacuum

Zheng ZHANG, ' Hongmei JIN, *+ Jianwei CHAI,” Lu SHEN, " Hwee Leng SENG, ' Jisheng PAN, " Lai
Mun WONG, " Michael B. SULLIVAN* and Shi Jie WANG'**

" Institute of Materials Research and Engineering, A'STAR (Agency for Science, Technology and
Research), 3 Research Link, Singapore, 117602.

* Institute of High Performance Computing, A*STAR (Agency for Science, Technology and Research), 1
Fusionopolis Way, Connexis, 138632, Singapore.

* **Corresponding author.

*Tel.: +65-64191332 **Tel.: +65-68748184
*Fax: +65-64632536 **Fax: +65-67744657
*E-mail address: jinhm@ihpc.a-star.edu.sg **E-mail address: sj-wang @imre.a-tar.edu.sg




(e

=)
_—— N
o W O
o O O
—_—— N
wm O W O
o O O O

5 p—

o T
Intensity
(counts/s)

Intensity
(counts/s)

Intensity

(counts/s
15/5)
(e}

(]
=)
W
(=)

=)
=)

=)

0 - P ) e Ry { 20-18-16-14-12-10 -8 -6 4 2
Binding energy (eV) : Binding energy (eV)

2 20 -18-16-14-12-10 8 6 4 2
Binding energy (eV)

100 F
80|
60 F
40F
20F

O N B~ O
T

P 3

60|
40
20

<

=

|, I

B ettt o’ i

50
40 F
30F
20 F
10F
a"r==1=r- 0. r— T~ I Tr——T Tt r==1-c il il riball nihrSaih dhadnd Fadies b
20-18-16-14-12-10 -8 6 4 2 0 2 20-18-16-14-12-10 -8 6 -4 2 0 2 20-18-16-14-12-10 -8 -6 -4 2 0 2
E-E_(eV) E-E_(eV) E-E_(eV)

A~ 0O N
Al

Density of States (states/unit cell)
Density of States (states/unit cell)
Density of States (states/unit cell)
N
o

S = N W
T
)
)
)
)
L]
o

| o rwll il S R

y s el

(a) (b) (©)
Figure S1. Partial density of states (PDOS) and total density of states (TDOS) calculated by density function theory (DFT) from (a) a
perfect 1 x 1 x 1 TiN structure, (b) TiNy ¢ represented by removing three N atoms from 2 x 2 x 2 TiN and (c) TiNy 75 represented by
removing one N atom from 1 x 1 x 1 TiN supercell structure.



