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[Fig. 2A]

| J

1 [Measure pressure (Popen) inside buffer tank 13
:

52 | Open third valve 15, supply sublimation gas
'

$3-1 [Close third valve 15, stop supply of sublimation gas

'

$3.2 Measure pressure (Pgjose) inside buffer
tank 13 when third valve 15 was closed

'

$3-3 { Calculate first differential pressure AP

*
$3-4 | Calculate consumption amount (Consumption_1)
of sublimation gas fed from buffer tank 13
*
3.5 | Obtain first residual quantity W1 of solid material
from consumption amount in buffer tank 13
'
Open second valve 10, refill buffer tank 13 with |
54-1 | sublimation gas from first solid material vessel 1A |

Pressure $4-3
measured by second pressure
measuring means 11>first threshold

Th?

« Close second valve 10

Yes

No

55-1

Has pressure inside first solid
material vessel 1A not decreased from pressure
when second valve 10 was open? Or pressure value inside
first solid material vessel 1A>second
threshold Thy?

. Abnormality in
second valve 10

No

/”L‘\\ .2

<= Latestfirst residual quantity (Wi)<third Abnormality in first branch

S threshold Th3? -\ valve 2A

‘\\ %
Yes

57 { Switch solid material vessel
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[Fig. 2B]

'

$101

Measure pressure (Pclose_1) inside buffer
tank 13 with third valve 15 in closed state

v

s102

Open second valve 10, refill with sublimation gas

.

S103

Pressure inside buffer tank 13 reaches first
threshold Th

S104

Measure pressure P_sy by means of second
pressure measuring means 11

5105

Calculate second differential pressure AP» ]

!

5106

Calculate consumption amount (Consumption_»)
of sublimation gas

v

$107

Obtain second residual quantity Wi of solid
material from amount of movement to buffer tank 13

v

5108

Close second valve 10, supply sublimation gas

from buffer tank 13 to subsequent process

$109-1

Supply to process stopped?

$108-2

Close third valve 15

1

5200

S204

vessel 1A not decreased from pressure when second
valve 10 was open? Or pressure value inside first solid

Has pressure inside first solid material

material vessel 1A>second threshold Th2?

Latest first residual quantity (Wr1)<third
threshold Th3?

Switch solid material vessel

Yes

sS201

Abnormality in second
valve 10

5203

'~ Abnormality in first branch
valve 2A




[Fig. 3]
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Atomic Layer Deposition Apparatus

Chamber

—r4 Other Material Supply System

26

Purge Line for Oxidizing or
Reducing Agent

Oxidizing or Reducing Agent

Purge Line for Precursor
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'

Open third valve 15, supply sublimation gas

'

Measure pressure (Popen) inside buffer tank 13

'

Close third valve 15, stop supply of sublimation gas

'

Measure pressure (Pgjose) inside buffer tank 13
when third valve 15 was closed

*

Calculate first differential pressure AP

*

Calculate consumption amount (Consumption_4)
of sublimation gas fed from buffer tank 13

L2

Obtain first residual quantity W4 of solid material
inside first solid material vessel 1A from consumption
amount in buffer tank 13

v

Open second valve 10, refill buffer tank 13 with
sublimation gas from first solid material vessel 1A

Pressure measured by second pressure
measuring means 11>first threshold Th¢?

Has pressure inside first solid material
vessel 1A not decreased from pressure when

second valve 10 was open? Or pressure value inside first solid

material vessel 1A>second threshold Thy?

Switch solid material vessel

54-3

Close second valve 10

55-2

Abnormality in second valve 10
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]

51 [ Measure pressure (Popen) inside buffer tank 13A I
¥
52 I Open third valve 15A, supply subimation gas I

€31 Chse third valve 15A, stop supply of sublimation gas I
*

Measure pressure (Pg.) inside buffer tank 13A
32 when third valve 15A was closed

533 I Caleulate first differential pressure AP ¢ I

sublimation gas fed from buffer tank 13A
4

35 Obtain first residual quantity W, of solid material
from consumption amount in buffer tank 13A

o4 l Calculate consumption amount (Consumption_+) of ]

Open second valve 10A, refill buffer tank 13A with

o sublimation gas from first solid material vessel 1A

Pressure measured by second
pressure measuring means 11A>first
threshold Th1?

551
Has pressure inside first solid material

vessel 1A not decreased from pressure when
second valve 10A was open? Or pressure value
inside first solid material vessel 1A>second
threshold Th,?

11 [ Measure pressure (Popen) inside buffer tank 13B ]

s12 I Open third vave 15B, supply subimation gas ]
E

$13-1 [ Close third vave 15B, stop supply of subiimation gas |
+

Measure pressure (Pcise) inside buffer tank 138

§13-2 when third valve 15B was closed
'y
5133 Calulate first differ:mial pressure AP 1 l

Calculate consumption amount (Consumption_+)

e of sublimation gas fed from buffer tank 138
=
135 Obtain first residual quantity W, of solid material
from consumption amount in buffer tank 138
4+
1841 Open second valve 10A, refill buffer tank 13B with
subiimation gas from first solid material vessel 1A
5142

Pressure measured by
second pressure measuring
means 11B>first threshold Th1?

$351

Has pressure inside first solid material
vessel 1A not decreased from pressure when second
valve 10B was open? Or pressure value inside first
solid material vessel 1A>second threshold Th,?

561

Latest first residual quantity (W;)<third
threshold Th3?

No

s7 Switch solid material vessel ]

No

Abnormality in first branch
vale 2A

Close second valve 10B

§152

Abnormaiity in second
valve 10B
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[Fig. 10]
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[Fig. 11]
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[Fig. 12]

1201 [ Open third valve 15, supply sublimation gas

Pressure measured by second
pressure measuring means 11B>first

—— threshold?

51203 Open third valve 15A

$1204

Pressure measured by second
pressure measuring means 11B>first

threshold? No

§1205 Close third valve 15A for first
buffer tank 13A
.
Open second valve 10, refill first buffer
tank 13A with sublimation gas from first
$1206 solid material vessel 1A
51207

Pressure measured by second
pressure measuring means 11A>first
threshold?

51208

Has pressure inside first solid material
vessel 1A not decreased from pressure when
second valve 10 was open? Or pressure value inside
first solid material vessel 1A>second
threshold Thy?

$1209

Latest first residual quantity (W4)<third

threshold Th3? No

$1210

Switch solid material vessel

Yes

$1204-1
Stop

$1207-1

Close second valve 10

51208-1

-

Abnormality in
second valve 10

|

S1209-1

Abnormality in first branch
valve 2A




