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Figure 1. Schematic diagram of temperature gradient combinatorial approach to generate various
growth conditions simultaneously at different sample locations.

Y (cm)

0-40-30-20-10 0.0 10 20 30 40 50

Y (em)

Temperature

|

7

5.

X{cm)

(a)

Gas flow

Grain Size Mapping

%5.0-4.03020-1.0 0.0 1.0 Z0 30 40 5.0

AT T TR
2

N

X (em)

(e)

Gas flow

‘©5.0-4.0-30-20-10 0.0 10 20 30 40 50

°Cc

225.0

220.0

215.0

210.0

205.0

200.0

nm

16.00

10.00

Y {em)
50-1.0-30-20-1.0 00 10 20 3.0 40 50

Y (em)

50.40-30-20.10 00 10 20 30 40 50

Thickness

T

\

Gas flow

X {cm)

(b)

Resistivity

'50-4.0-30-20-10 0.0 1.0 20 30 40 50

5.0 40302010 00 10 20 30 40 50

X (em)

®

Gas flow

XRD Mapping (002 intensity

¥ 4500 2 AT T TR 2000
- P
a i - B
4400 3 1600
]
A
-2 1200
400 = -
s 2
4200 T2 800.0
o
o
4100 = 400.0
&
Al
40.00 o m 0.000
250-40-30-20-10 0.0 1.0 20 3.0 40 50
X (em)
Gas flow
(c)
fem Carrier Density P
o
0.01900 w [ 10.00
< =
2 .
001800  © S 8.200
o
] 7
0.01700 = 2 6.400
S 3
0.01600 > = . 4.600
o N0 A
3 .
0.01500 = Iz.noo
°
hi
m 001400 o 1.000
‘%5040-30-20-10 00 10 20 30 40 50
X100

X (em)

Gas flow

(g)

Y (cm)
0-40-30-20-10 0.0 1.0 20 30 40 50

Y (cm)
0-40-30-20-10 00 10 20 30 40 50

Figure 2. 4-inch Wafer-scale mapping of various properties of ALD ZnO.
of (a) calibrated temperature, (b) physical thickness, (c) (002) peak intensity of XRD, (d) ratio of
E> and A1 peaks in Raman spectroscopy, (e) calculated ZnO grain size based on Scherrer

equation. Hall measurement extracted electrical properties of (f) resistivity, (g) carrier
concentration, and (h) Hall mobility are also mapped.
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