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Good performances of a-IGZO
-Large field effect mobility
-Superior uniformity
-Fabrication at RT

-High transparency
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Sample preparation
a-IGZ0O films for physical analyses

[

Si-sub. or glass-sub.

]

8

|

Deposition condition of a-IGZO films by DC sputtering
-Target: InGaZnO,
-Sputter gas: Ar
-Sputtering pressure: 1 mTorr

ERMICERRIGZE

RERRELT=.

-as-deposited

350°C, Air, 1h
500°C, Air, 1h
700°C, Air, 1h

-Anneal treatment

a-IGZO film

500nm \

:

Quartz-sub. or Si-sub.
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Evaluation

Local structural analysis
-X-ray absorption fine
structure analysis (XAFS)

Metal(In, Ga, Zn)-O®M

AR, SPring-8 BL14B2

MREML AT S Fluorescence mode

BL14B2 —E/m RSy || N-K edge

(2012A1759. 2012B1882) Ga-K edge

[S TR . Zn-K edge E

-

Physical analysis
- X-ray diffraction (XRD)
-X-ray photoelectron

spectroscopy (XPS)
\-Absorption spectroscopy
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Sample preparation

a-IGZO film for physical analysis Bottom gate a-IGZO TFT

Si_su b' or glass-sub' Si-Sl.Ib. with thermal Sio_z

i i i !

Deposition condition of a-IGZO films by DC sputtering
Target: InGaZznO,
Sputter gas: mixtured Ar and O,
-Sputtering pressure: 0.25 ~ 10 mTorr

i 1

Anneal treatment
350 °C, 1h, H,0 (Wet)

i 1

Anneal treatment
350°C, 1h, H,0 (Wet)

BEE O 585 % .
= a- 11m —
&H*Téﬁﬁﬁgﬁ 50 or 100nm [ml\:o(.S/D) deposition ]
> o a-IGZ0 ¢ 1119 | S/D Mo
(/NIVOEIE) Z JERR IR (S0nm) —___ i | (100mm)
—Gs #ﬂlzﬂzﬁlﬁﬁfﬁ'& Glass-sub. or Si-sub. Thermal SiO, (200nm)
n** Si
/ -l Evaluatfion l, -
~ A
HAXPESIz&Y ( Physical analysis TFT Chara_ctf:rlzatlon
a-1Gz0o 02 /N )l/]ﬁau X-ray diffraction (XRD) "h—\:i gl\}aracterlstlcs
[2H T HHEEIRE, < -Hard X-ray photoelectron spectroscopy Vg :-30 ~ 30V
ik %-ﬁ.—,-O)Jj(‘ﬁ"é\Ea_}' X ((HAXPES) SPring-8 BL47XU Temperature : RT
= -High resolution elastic recoil -Light and negative bias stress
RGERCE el e Al ) LED : 400nm wavelength LED
BLA7XU | .::ltcggg;ave photoconductivity method (Intensity: 0.1.W/cm2)
EREXVA/ARIESE -Secondary ion mass spectrometry (SIMS) Stress Bias : - 20V (Gate)
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Fig. 6. Id-Vg characteristics before & after photo —GBT tests.
(stress conditions: R1. photo (36k Ix). Vg=-6 V. 1h)
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Substrate

Growing film

A
\| 87

Sputtering Target

Kevin Meyer equation

H’%\ttering

N7

HAEKRTFEEDAH=X L
ANYRRFOEHIRILF—

S5 Ve
Bombardment.
Ar
@
\,

Accelerating in
cathode voltage

E. =(E, —kgT, )exp[ Nln(%)} +KkgTg

E, : Energy of the sputtered particles

as it leaves the traget

T : Sputtering gas temperature
E/E; : Ratio of the energies before

and after a collision
N : Number of collisions

KT T/ V1 I FFEE 2014.3.14

w
T

Sputter particle of IGZO
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