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University of Arizona - Bay 1
Micro/Nano Fabrication Center

Coliege of Engineering

Tucson, AZ 85721

Project ID: UAZ121127
Technician(s): Chris Calendo
Date(s): 11/28/12

PARTICLE COUNT TEST RESULTS

“— ppy —> Area Map: Not to Scale
PCA PC2 ISO 14644 Test Results
Sample Mean = 3.00 ft* 105.95 m?
pCa P4 Sampling Mode Static (At-Rest)
Sample Size = 0.3 um
T Sample Volume 1.0 ft2 28.3 liters.
31.00 - reg Sample Rate 1.0 cfm 28.3 lpm
l Class Limit 300 ft? 10200 m?
PCT pCE Area Meets Class 5 Pass
PCY PC10 /@"/ﬂ M
Qb_,-"l = P~

4+— Cleanroom Corridor —#

Particle Counting Test Data

Temperature = 73° F
Relative Humidity = 25%
PC = Particle Count Sample Location

PC Location PC1 PC2 PC3 PC4 PC5
Sample 1 26 ] 1 0 1 £
Sample 2 6 21 0 0 B
Average 0 15 1 0 4
PC Location PC§ PCT7 PC8 PC9 PC10
Sample 1 2 4 2 0 3
aﬁ_m . Test Instrument(s)
Sample 2 3 2 1 10
Average 0 3 2 0 7 Make Model! Senal Calibration Due

Met One  A2408
TSI 8386

94289756C
2050182

August-13
September-13

Comments:

(1) Temperature and Relative Humidity measured in center of room.

(2) Statistical calcutations not required for > 9 sample locations.

CEM - UAZ Nano Fab CER Bay 1 PC DCF
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University of Arizona - Bay 1

Micro/Nano Fabrication Center Project ID: UAZ121127
College of Engineering Technician(s): Chris Calendo
Tucson, AZ 85721 Date(s): 11/28/12

AIR VELOCITY / AIRFLOW TEST RESULTS

Area Map: Not to Scale
*—— o0 »

X 113

X 80 Air Velocity/ Airflow Test Results

X 133
126 141 Average Velocity = 141.9 fpm
1861 141
153 143 Total Filter Face Area = 108.2 ft*
134 129
143 142 Room Valume = 2976.0 ft*
154 131

T 166 122 Total Airflow = 165348.2 cfm
166 163
3.0 187 149 Air Exchange Rate = 309.4 per Hr
Hood Dugt ———» %
¢ {Obstruction) 129 Final Test Result Pass
198 54
132 138
:;f :gg Test Instrument(s)
142 142 Make Model Serial Calibration Due
160 144
148 149 Shortridge Velgrid M11418 February-13
121 145
128 5
Cleanroom Corridor l

145
145 =

Test Notes [/ Conditions

Area of Room = 372 ft?
Room Veolume = 2978.0 ft°
Density Correction for Air Velogity = NA

Comments:

(1) Area for Filters = Left Side: 56.83 ft* (31.0' x 22"), Right Side: 51.33 ft* (28.0' x 22").

(2) Shortridge Velgrid used to measure air velocities. No density correction factor applied to readings.

{3) x represents a furne hood blocking access to the HEPA filters.

CEM - UAZ Nano Fab CER Bay 1 VP DCF
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University of Arizona - Bay 2

Micro/Nano Fabrication Center Project ID: UAZ121127
College of Engineering Technician(s): Chris Calendo
Tucson, AZ 85721 Date(s): 11/28/12

PARTICLE COUNT TEST RESULTS

D S 120 —> Area Map: Not to Scale
PC1 pC2 ISO 14644 Test Results
Sample Mean = 16.70 ft* 589.76 m?
pea pC4 Sampling Mode Static (At-Rest)
Sample Size 2 0.3 ym
T Sample Volume 1.0 f7 28.3 liters
PCs P
26.5' s c Sample Rate 1.0 cfm 28.3 Ipm
l Class Limit 300 fi 10200 m?
pCT PC8 Area Meets Class 5 Pass
PC9 PC10

<4— Cleanroom Corridor —

Particle Counting Test Data
PC Location PC1 PC2 PC3 PC4 PC5

Sample 1 0 30 3 35 13
Sample 2 1 23 0 18 15
Average 0 27 2 27 14
PC Location PC6 PC7 PC8 PCS PC10
Sample 1 13 7 5 58 e
s _ Test Instrument(s)
Sample 2 11 0 4 49 28
Average 0 4 5 54 36 Make Madel Serial Calibration Due
Met One  A2408  94299755C August-13
Temperature = 73° F T8l 8386 2050182 September-13

Relative Humidity = 25%

PC = Particle Count Sample Location

Comments:

(1) Temperature and Relative Humidity measured in center of room.

(2) Statistical calculations not reguired for > 9 sample locations.

CEM - UAZ Nano Fab CER Bay 2 PC DCF
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University of Arizona - Bay 2

Micro/Nano Fabrication Center Project ID: UAZ121127
College of Engineering Technician(s): Chris Calendo
Tucson, AZ 85721 Date(s): 11/28/12

AIR VELOCITY / AIRFLOW TEST RESULTS

Area Map. Not to Scaie
< fop —*

179 ey
196 & Air Velocity/ Airflow Test Results
o
7]
238 £ Average Velocity = 168.4 fpm
285 ‘c’n;
235 - Total Filter Face Area = 78.8 ft?
265 &
238 %‘ Room Volume = 25440 ft*
225 =
T 181 132 Total Airflow = 12484.7 cfm
141 115
265 | 172 T 121 Air Exchange Rate = 294.5 per Hr
Jv 1% 125 Final Test Result Pass
150 120
154 16.5' 121
189 111
119 114 Test Instrument(s)
129 119 Make Modei Serial Calibration Due
139 139
118 110 Shortridge  Velgrid M04210 February-13
108 116
Cleanroom Corridor l
I-‘(r‘_\l‘"‘_""" 0 -
<&,
cha-"}"’
Test Notes / Conditions cf
( : ?I
(1 1 J =
Area of Room = 372 ft? C\ ¢
Room Volume = 2976.0 ft* \C.
¥ § ()
Density Correction for Air Velocity = NA s N )

Comments

(1) Area for Filters = Left Side: 48.58 f? (26 5" x 22"), Right Side: 30.25 ft* (16.5' x 22").

(2) Shertridge Velgrid used to measure air velocities. No density correction factor applied to readings.

CEM - UAZ Nano Fab CER Bay 2 VP DCF
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University of Arizona - Bay 3
Micro/Nano Fabrication Center

College of Engineering

Tucson, AZ 85721

Project ID: UAZ121127
Technician(s): Chris Calendo
Date(s): 11/27/12

PARTICLE COUNT TEST RESULTS

+“— gy —» Area Map: Not to Scale
ISO 14644 Test Results
PC1 PC PC3
¢ g2 Sample Mean = 0.03 f* 1.18 m?
Sampling Mode Siatic (At-Rest)
Sample Size =2 0.3 uym
PC4 PC5 PCé
T Sample Velume 1.0 ft? 28.3 liters
16.75' Sample Rate 1.0 cfm 28.3 Ipm
pC7 PC8 PCY Class Limit 300 ft 10200 m
Area Meets Class 5 Pass
PC10 PC11 PC12 "
PC13 PC14 PC15
*— Cleanroom Corridor ——%
Particle Counting Test Data
PC Location PC1 PC2 PC3 PC4 PC5 PC6 PCT
i i Test Instrument(s)
Sample 1 0 0 0 6] a 0 0
Sample 2 0 0 0 0 0 1 0 Make Mode! Serial Calibration Due
Average 0.0 0.0 0.0 0.0 0.0 0.5 0.0 Met One: 82403 94299756C August-13
TSI 8386 2050182 September-13
PC8 PCS PC10 PC11 PC12 PC13 PC14 PC15
o 0 [0} 0} 0 0 0 0 PC = Particle Count Sample Location
0 0 0 0 0 0 0 0 Temperature = 70° F
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Relative Humidity = 20%
Comments:
(1) Temperature and Relative Humidity measured in center of room.
(2) Statistical calculations not required for > 9 sample locations.
(3) Particle counter sampling probe staged around equipment in area.

CEM - UAZ Nano Fab CER Bay 3 PC DCF
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University of Arizona - Bay 3

Micro/Nano Fabrication Center Project ID: UAZ121127
College of Engineering Technician(s). Chris Calendo
Tucson, AZ 85721 Date(s): 11/28/12

AIR VELOCITY / AIRFLOW TEST RESULTS

< 12' > Area Map: Not fo Scale

A B A B A
106 104 101 120 118 Air Velocity/ Airflow Test Results
112 116 105 110 108 Average Velocity = 114.0 fpm
118 112 116 101 121 Tital Avea = 254.0 f2
114 116 13 115 122 Room Volume = 2847 .1 ft*

C D C D c _
113 101 89 g7 85 Total Airflow = 36930.6 cfm
80 %6 99 100 82 Alr Exchange Rate = 837.3 per Hr
80 94 8 104 83 Final Test Result Pass

T A B A B A

27 116 108 116 104 115 Test Insrument(s)

i 110 96 106 111 111 Make  Model  Serial Calibration Due
124 116 107 97 112 Shortridge  Velgrid  M04210 February-13
104 95 109 95 96

c D C D c
96 143 128 144 145 ey,
{j}-/_'..‘ ——d
121 132 145 125 121 d7 r
135 131 128 122 112 gy ©
A B A B A { i
151 135 122 118 117 \
145 127 111 128 125 SN
153 113 124 125 122 P
127 124 115 132 120
= Cleanroom Corridor >
Comments _
(1) Velocities measured with Shortridge Velgrid.
(A) Filter Area = 22 5"x70.5" (11.02 ft?) (2) Room has 25 quantity HEPA filters.
(B) Filter Area = 28,5"%70.5" (13.95 f?)
(C) Filter Area = 22.5"x46.5" (7.27 f?)
(D) Filter Area = 28.5"x46.5" (9.20 ft*)

CEM - UAZ Nano Fab CER Bay 3 VP DCF
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University of Arizona - Bay 4A

Micro/Nano Fabrication Center
Coliege of Engineering
Tueson, AZ 85721

Project ID: UAZ121127
Technician(s): Chris Calendo
Date(s): 11/27112

PARTICLE COUNT TEST RESULTS

Area Map: Not to Scale
— 120 —*
ISO 14644 Test Results
C1 (=] C3
2 = i Sample Mean = 0.00 ft* 0.00 m*
Sampling Mode Static (At-Rest)
Sample Size = 0.3 ym
PC4 PC5 PC6
T Sample Volume 1.0 f 28.3 liters
16.75' Sample Rate 1.0 cfm 28.3 Ipm
| y -
507 pCs PCY Class Limit 300 ft 10200 m
Area Meets Class 5 Pass
e —
AONMen, N
PC10 PC11 PC12 b(;,(\/ .
=
4‘-?/&'?." i pe
&f -
- Cleanroom Corridor — i
(B! f
( r
Particie Counting Test Data \&
P
PC Location PC1 PC2 PC3 PC4 PC5 PC6 (e, -
Sample 1 0 0 0 0 0 -—
Sample 2 0 0 0 6] 0 0
Average 0 0 0 0 0
PCLocation PC7 PC8 PCS PC10 PC11 PC12 Test instrument(s)
Sample 1 0 0 0 0 0 0 Make Modetl Serial Calibration Due
Sample 2 0 0 0 0 a 1] Met One A2408 $4299756C August-13
Average 0 0 0 0 0 0 TSI 8386 2060182 September-13
PC = Particle Count Sample Location PC = Particle Count Sample Location
Area of Room = 201 ft? Temperature = 72° F
Room Volume = 1674.3 f? Relative Humidity = 19%
Comments.
(1) Temperature and Relative Humidity measured in center of room.
(2) Statistical calculations not required for > @ sample locations.
(3) Particle counter sampling probe staged around equipment in area.

CEM - UAZ Nano Fab CER Bay 4A PC DCF
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University of Arizona - Bay 4A

Micro/Nano Fabrication Center Project ID: UAZ121127
College of Engineering Technician(s): James Rawls
Tucson, AZ 85721 Date(s): 11/27112

AIR VELOCITY / AIRFLOW TEST RESULTS

Area Map: Not tg Scale
= oy —

99 ¥ e % oa Air Velocity/ Airflow Test Results
108 Ta e 9 o Average Velocity = 110.0 fpm
110 110 107 101 100 Tetal Area = 201.0 f2
1o o0 194 198 Hlk Reom Volume = 1674.3 ft*
T " 49 e 118 Tas Total Airflow = 22102.7 cfm
16.75' n7 108 L¢ 105 =g Air Exchange Rate = 792.1 per Hr
l 99 98 L e W Final Test Result Pass
106 126 121 107 107
114 133 112 95 110 Test Instrument(s)
119 117 117 107 05 Make Mode! Serial Calibration Due
109 107 110 105 102 Shertridge Velgrid MO4210 February-13

Cleanroom Corridor

(A) Filter Area= 22.5"%70.5" (11.02 ft?)
(B) Filter Area = 28.5"x70.5" (13.95 %)
(C) Filter Area = 22.5"x46.5" (7.27 ft?)
(D) Filter Area = 28.5"x46.6" (9.20 ft?)

A B A B A Filter Grid

/

Comments:

(1) Air velocities measured with Shoriridge Velgrid device.

(2) Ceiling equipped with 4 different sizes of HEPA filters as listed above as A.B.C and D.

CEM - UAZ Nano Fab CER Bay 4A VP DCF
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University of Arizona - Bay 4B

Micro/Nano Fabrication Center
College of Engineering
Tucson, AZ 85721

Project |D: UAZ121127

Technician(s): Chris Calendo

Date(s): 11/27/12

PARTICLE COUNT TEST RESULTS

Area Map: Not fo Scale
= 11.0' ’
ISO 14644 Test Results
PC1 P >3
= G2 R Sample Mean = 0.17 8 589 m*
Sampling Mode Static (At-Rest)
Sample Size > 0.3 um
PC4 PC5 PCB
T Sample Volume 1.0 ft* 28.3 liters
13.0° Sample Rate 1.0 €fm 28.3 Ipm
l PC7 PC8 PCY Class Limit 300 ft* 10200 m*
Area Meets Class 5 Pass
PC10 PC11 PC12 e
+“—— Cleanroom Corridor —»
Particie Counting Test Data
PC Location PC1 PC2 PC3 PC4 PC5 PC8
Sample 1 0 0 4 0 0 a
Sample 2 6] (0] (6] 0 0 0
Average 0 0 2 0 0 0
i ; c1 P
PC Location PC7 PC8 PC9 PC10 PC11 c12 Test Instrument(s)
Sample 1 0 0 0 e} 0 6]
Sample 2 0 0 (o] 0 0 0 Make Mode! Serial  Calibration Due
Average 0 0 0 0 0 0 Met One A2408  94299756C August-13
TSI 8386 2050182 September-13
PC = Particle Count Sample Location PC = Particle Count Sample Location
Area of Room = 143 fi* Temperature = 72° F
Raoom Velume = 1156.0 fi® Relative Humidity = 19%
Camments.
(1) Temperature and Relative Humidity measured in center of room.
(2) Statistical calculations not required for > 9 sample locations.
{3) Particle counter samipling probe staged around equipment in area,

CEM - UAZ Nano Fab CER Bay 4B PC DCF
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University of Arizona - Bay 4B

Micro/N
College

ano Fabrication Center
of Engineering

Tucson, AZ 85721

Project 1D: UAZ121127
Technician(s): James Rawls
Date(s): 1127112

AIR VELOCITY / AIRFLOW TEST RESULTS

Area Map: Not to Scale

16.75'

< 120 —*
% 108 99 115 101 Air Velocity/ Airflow Test Results
100 93 103 62 105 Average Velocity = 112.9 fpm
Total Area = 105.5 ft*
1oe 1<t 142 a 136 Room Volume = 878.4 ft*
2 e e Total Airflow = 118023 cfm
100 *Light 130 *Light 113 Air Exchange Rate = 813.0 per Hr
o8 125 118 Final Test Result Pass
150 132 167 108 158
_ Test Instrument(s)
110 m 111 108 92 Make Model Serial  Calibration Due
136 113 135 104 105 Shertridge  Velgrid =~ M04210 February-13
Cleanroom Corridor
(A) Filter Area = 22"x48" (7.03 %)
(B) Filter Area = 22"x46" (7.03 1?) -
*Light Fixture - Air Readings Obstructed ; m\:?nmm hp
&7 et
L] .
AlTAIA]lA|A Filter Grid rf [
/ L‘ I‘\
Q)
AlB|A|B]|A © P
\‘T'E"a.\-m
'\O._'__ :

Comments:

(1) Air velocities measured with Shortridge Velgrid device.

(2) Ceiling equipped with 2 different sizes of HEPA filters as listed above as A and B,

CEM - UAZ Nano Fab CER Bay 4B VP DCF
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University of Arizona - Bay 5
Micro/Nano Fabrication Center

College of Engineering

Tucson, AZ 85721

Project I1D: UAZ121127
Technician(s): Chris Calendo
Date(s): 11/28/12

PARTICLE COUNT TEST RESULTS

Area Map: Net to Scale

— 120 —®
ISO 14644 Test Results
PCA1 PC2 PC3 -
& Sample Mean = 0.07 it 2.35 m?
Sampling Mode Static (At-Rest)
Sample Size 20.3 um
PC4 PC5 PC6
T Sample Volume 1.0 ft? 28.3 liters
16.75' Sample Rate 1.0 efm 28.3 Ipm
PC7 PC8 PCY Class Limit 300 ft 10200 m
Area Meets Class 5 Pass
/"Fh_‘--‘ e
Jonmen,
PC10 PC11 PC12 N
PC13 PC14 PC15
.\‘-.“
- Cleanroom Corridor —® Oy —
Particle Counting Test Data
PC Location PCt1 PC2 PC3 PC4 PCS PC8 PC7
) Test Instrument(s)
Sample 1 0 (6] 0 1 0 G 0
Sample 2 i 0 0 0 0 0 6] Make Mode| Serial Calibration Dug
Average 0.0 00 0.0 0.5 0.0 0.0 0.0 Met One  A2408  94299756C August-13
TS1 8386 2050182 Septem bar-13
PC8 PCS PC10 PC11 PC12 PC13 PC14 PC15
0 0 i} 0 0 0 0 0 PC = Particie Count Sample Location
1 a 0 0 6] 0 0 G Temperature = 73° F
0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Relative Humidity = 22%
Comments:

(1) Temperature and Relative Humidity measured in center of room.

(2) Statistical caiculations not required for > 9 sample locations.

(3) Particle counter sampling probe staged around equipment in area.

CEM - UAZ Nano Fab CER Bay 5 PC DCF
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University of Arizona - Bay 5

Micro/Nano Fabrication Center Project ID:; UAZ121127
College of Engineering Technician(s): James Rawls
Tugcson, AZ 85721 Date(s). 1112712

AIR VELOCITY / AIRFLOW TEST RESULTS

< 12! i Area Map: Not to Scale
A B A B A
9 161 86 104 100 Air Velocity! Airflow Test Results
89 129 90 95 101 Average Velocity = 105.3 fom
& s o 185 B2 Total Area = 324.0 f2
84 9 N 108 8¢ Room Volume = 2647.1 f°
G D C D C
86 %0 111 93 103 Total Airflow = 34120.8 cfm
95 83 110 116 121 Air Exchange Rate = 773.4 per Hr
2 83 110 — 112 Final Test Result Pass

T A B A B A

27 125 120 120 107 122 Test Insrument(s)

l 125 113 123 113 120 Make  Model  Serial Calibration Due
123 128 = s L Shortridge  Velgrid Mo4210 February-13
120 115 100 110 120
C D c D c
101 98 95 118 g5 N s N

Q(\-aj,_c,’_"'.-'_”?ﬁf:r 5 %
< v . g 2
92 92 95 106 90 7
S/ M
99 101 85 96 99 2
| =y
ol
A B A B A 3
111 121 110 115 99 Q
118 126 112 125 100 %, N\
._‘Lf)_. . = —
115 109 107 109 o7 Nl
113 120 107 115 93
Cleanroom Corridor o S
(1) Velocities measured with Shortridge Velgrid.
(A) Filter Area = 22.5"x70.5" (11.02 %) (2) Room has 25 guantity HEPA filters.
(B) Filter Area = 28.5"x70.5" (13.95 %)
(C) Filter Area = 22 5"x46.5" (7.27 ft?)
(D) Filter Area = 28.5"x46.5" (9.20 f*)

CEM - UAZ Nano Fab CER Bay 5 VP DCF
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University of Arizona - Bay 6

Micra/Nano Fabrication Center Project ID: UAZ121127
College of Engineering Technician(s): Chris Calendo
Tucsan, AZ 85721 Date(s): 11/27/12

PARTICLE COUNT TEST RESULTS

Gl 12.5' > Area Map: Not to Scale
PC1 PC2
ISO 14644 Test Results
- = 73 : El
PC3 PC4 Sample Mean 0.35 #t 12.51T m
Sampling Mode Static (At-Rest)
PC5 PCE Sample Size 20.3 ym
Sample Volume 1.0 2 28.3 liters
PC7 PC8
' Sample Rate 1.0 cfm 283 Ipm
Class Limit 300 f# 10200 m?
PCY PC10 Area Meets Class 5 Pass
T PC11 PC12 Test Instruments
48.0' Make Model Serial Calibration Due
MetOne  A2408 94299756C August-13
PCi3 PC14 TS 8386 2050182 September-13
Particle Counting Test Data
PE1S PC16 PC Location PC1 PC2 PC3 PC4 PC5 PCs
Sample 1 0 1 5 0 0 0
Sample 2 0 0 0 Q 8] g
Average 0 1 0 o 0
PC18 PC Location PC7 PC8 PC8 PC10 PC11 PC12
. Sample 1 0 3 0 2 0 0
Sample 2 0 0 0 0 g 0
_ Average 0 2 0 1 0 0
PC20
PC Location PC13 PC14 PC15 PC16 PC17 PC18
B Sample 1 0 0 0 0 0 0
e Sample 2 0 0 1 0 0 0
PC2 - PC22
& \\ Ex in Average 0 0 1 0 0 0
%O \‘\.__‘ 3
N, gt PC Location PC13 PC20 PC21 PC22 PC23 PC24
. gron Sample 1 5} 0 0 0 0 5
2z 2
PORS Fead Sample 2 0 0 0 5 0 4
Average 0 0 0 3 0 0
S — . — Temperature = 70" F Area = 600 ft?
Cleanroom Corridor Relative Humidity = 20% Room Volume = 4998 f*

CEM - UAZ Nano Fab CER Bay 6 PC DCF




University of Arizona - Bay 6

Micro/Nano Fabrication Center Project |D: UAZ121127
College of Engineering Technician(s): Chris Calendo / James Rawls
Tucson, AZ 85721 Date(s): 11/27/12, 11/28/12

AIR VELOCITY / AIRFLOW TEST RESULTS

4+— 425 —> Area Map: Not to Scale
89 98 | 107 G986 101 105|104 101 Air Velocity! Airflow Test Results
M fe|ise 98 bl L Average Velocity = 951.0 fpm
96 89 | 90 99 97 118|108 100 Total Area = 600.0 A2
83 96| 94 78 84 91|97 o9 Room Volume = 4998.0 f°
8a 85| 87 97 87 78 | 81 88 Total Airflow = 392445 cfm
50 93| 94 74 88 64| 78 55 Air Exchange Rate = 471.1 per Hr
Final Test Result Pass
85 68|80 78 92 108|101 79
Test Insrument(s)
T 85 78| 74 79 124 93| 99 96 MaKS el SeNEl icalisien i
g0 |2 92|79 74 e 97| 10e 18 Shortridge  Velgrid ~ M04210  February-13
| |8 83|89 73 93 107 99 80
92 89|90 79 82 94 115 77 N\
72 77| 75 87 80 88| 83 82
86 96| 91 83 73 96 | 110 115
88 88| 71 86 107 104101 96
80 82|83 84 95 95112 99 S N—
93 90 | 1068 85 89 105|112 76 .
101 97 | 85 92 87 88| 73 90 - —
N R
87 85|89 o2 69 81| 89 79 fan powered HEPA filters.
101 118|110 114 111 111 98 102
-— Cleanroom Corridor —»

CEM - UAZ Nano Fab CER Bay 6 VP DCF




University of Arizona - Bay 7
Micro/Nano Fabrication Center

College of Engineering

Tucson, AZ 85721

PARTICLE COUNT TEST

Project ID: UAZ121127

Technician(s): Chris Calendo

Date(s): 12/03/12
RESULTS

Area Map: Not to Scaie

0.0 0.0 0.0 0.0 0.0 0.0 1.0 2.0

— 120 —*
ISO 146844 Test Results
PC1 PC2 PC3
Sample Mean = 0.23 f 8.24 m?
Sampling Mode: Static (At-Rest)
Sample Size > 0.3 ym
FPC4 PC5 PC6
T Sample Volume 2.0 ft? 56.6 liters
240 Sample Rate 1.0 cfm 28.3 Ipm
| il : 3
PC7 PCS PCY Class Limit 30f 1020 m
Area Meets Class 4 Pass
-o"“-‘-‘-‘--_
| PSP
PC10 PC11 PC12 G NS\
(/ -".-{_\/" == =1 .
PC13 PC14 PC15 \
< Cleanroom Corridor —
Particle Counting Test Data
PC Location PC1 PC2 PC3 PC4 PCS PC& PCY
Test Instrument(s)
Sample 1 2 0 0 0 0 (6] 0
Sample 2 0 v) 0 0 1 0 0 Make Model Serial  Calibration Due
Average 0.0 0.0 0.0 0.0 0.5 0.0 0.0 Met One A2408 84298756C August-13
TSI 8386 2050182 September-13
PC8 PCY9 PC10 PC11 PC12 PC13 PC14 PC15
0 0 4 a 0 0 0 4 PC = Particle Count Sample Location
0 &} 0 0 &} o] 2 4] Temperature = 72° F

Relative Humidity = 22%

Comments:

(1) Temperature and Relative Humidity measured in center of room.

(2) Statistical calculations not required for > 9 sample locations,

(3) Particle counter sampling probe staged around equipment in area.

CEM - UAZ Nano Fab CER Bay 7 PC DCF
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University of Arizona - Bay 7
Micro/Nano Fabrication Center

College of Engineering

Tucson, AZ 85721

Project I1D: UAZ121127

Technician(s): Chris Calendo

Date(s): 12/03/12

AIR VELOCITY / AIRFLOW TEST RESULTS

24

N 2 —r

123 5 e 134 118 | 133 149 Air Velocity/ Airflow Test Results
137 141 134 Average Velocity = 119.8 fpm

128 111 118 119
131 199 126 Total Area = 288.0 ft*

- Room Volume = 2016.0 it®
158 107 129 112 101 | 113 118
Total Airflow = 34488.0 cfm
85 91 87 124 137 | 118 127 Air Exchange Rate = 1026.4 per Hr
83 87 77 Final Test Result Pass
80 61 79 1685 127 | 124 117
Test Insrument(s)

80 62 72 Make Model  Serial Calibration Due

137 114 | 118 137

Sheriridge  Velgrid  M04210 February-13

119 134 118

129 103 | 152 113
126 117 125
118 124 125 132 132 | 119 132
132 115 133

139 124 | 149 118 ¥
121 143 | 140 \\

_ 130 124 | 115 123
108 130 134
120 a5 120 111 121 | 127 122
108 102 112 126 147 | 141 162
Comments

Entrance Door

Gowning Room / Ante Area

Area Map: Not to Scale

(1) Velocities measured with Shortridge Velgrid.

(2) Room has 24 quantity HEPA filters.

CEM - UAZ Nano Fab CER Bay 7 VP DCF




University of Arizona - Bay 8
Micro/Nano Fabrication Center

College of Engineering

Tucson, AZ 85721

Project ID: UAZ121127
Technician(s). Chris Calendo
Date(s): 12/03/12

PARTICLE COUNT TEST RESULTS

Area Map. Not to Scale

I1SO 14644 Test Results

Sample Mean = 083 ft* 2043 m’

TSI 8386 20560182

September-13

PC = Particle Count Sample Location
Area of Reom = 81 ft?
Room Volume = 646 ft*

PE1 PC2 Standard Deviation 204 2 7209 m?
95% UCL 2.50 ft* B88.29 m?
Sampling Mode Static (At-Rest)
8.5' Sample Size 20.3 pm
l Sample Volume. 1.0 f2 28.3 liters
PC4 PC5
Sample Rate 1.0 cfm 28.3 Ipm
Class Limit 300 ft* 10200 m?
PC Location PC1 PC2 PC3 PC4 PCB Area Meets Class 5 Pass
Sample 1 0 0 0 0 2] 10
Sample 2 0 o] 0 o] 2} 9
Average 0 0 0 0 0 5
-#-—--b‘.\
onMms
Test Instrument(s) Q,f&'"‘f“‘ nf" . \\\
Make Model Serial  Calibration Due Rl L
Met One AZA408 94299756C August-13

Temperature = 70° F
Relative Humidity = 27%

Comments:

(1) Temperature and Relative Humidity measured in center of room.

CEM - UAZ Nano Fab CER Bay 8 PC DCF

D




University of Arizona - Bay 8

Micro/Nano Fabrication Center Project |D: UAZ121127
College of Engineering Technician(s). Chris Calendo
Tucson, AZ 85721 Date(s): 12/03/12

AIR VELOCITY / AIRFLOW TEST RESULTS

Area Map: Not to Scale
* 9 5 »

Air Velocity! Airflow Test Results
99 g7 95 98 g3 91 Average Velocity = 95.7 fpm
Total Area = 422 ft*
Room Volume = 6460 ft°
t | Total Airflow = 40376 cfm
98 115 86 1086 101 94
8.5 Air Exchange Rate = 375.0 per Hr
l Final Test Result Pass
84 84 92 95 105 90
Test Instrument(s)
Make Medel Serial  Calibration Due
Shortridge  Velgrid ~ M04210 February-13

————
-

” \

/ ONMes,
"r, 0\5\ —— J,{r
/ e~<f’//: By N \

@, W P
58,

Comments:

(1) Air velocities measured with Shoriridge Velgrid device.

(2) Ceiling equipped with 6 HEPA filters as represented in diagram.

CEM - UAZ Nano Fab CER Bay 8 VP DCF
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University of Arizona -

Micro/Nano Fabrication Center
College of Engineering
Tucson, AZ 85721

Corridor
Project ID:
Technician(s):
Date(s).

PARTICLE COUNT TEST RESULTS

UAZ121127

Chris Calendo, James Rawls

11/27/12

+— 51" —> Area Map: Not to Scale
e ISO 14644 Test Results
Sample Mean = 11.56 fi*  408.08 m?
PC2 Sampling Mode Static (At-Rest)
Sample Size = 0.3 pm
Sample Volume 1.0 28.3 liters
PC3
Sample Rate 1.0 cfm 28.3 lpm
Class Limit 300 ft° 10200 m*
PC4
Area Meets Class 5 Pass
. PCS5
66.0'
l PGS Particle Counting Test Data
PC7 PC Location PC1 PC2 PC3 PC4 PC5 PC6
o Sample 1 0 0 0 0 0 36
_.f’:b » m‘:\ ~ Sample2 0 0 0 0 0 3
7 {{/(\‘i\ —--'-"-HQ’L As N\ PC8 Average 0 0 0 0 0 20
& Fg— NSy
/39} pp PC Location PC7 PC8 PC9 PC10 PC11 PCA2
£l - PCY Sample 1 0 0 0 7 4 27
E" (= Sample 2 0 0 0 4 31 3
o \\ Average 0 0 0 6 33 29
\o> N RC10
\ ' y N PC Location PC13 PC14 PC15
O Sample 1 2 11 23
N, PC11 Sample 2 7 7 21
Average 0 9 22
FOIR Test Instruments
Make Model Serial Calibration Due
Met One AZ2408  94299756C August-13
p 1
PC13 C14 PC15 TS 8386 2050182  September-13
. l Temperature = 747 F Area = 392 ft*
Gowning Room Relative Humidity = 19% Room Volume = 3203 #°

CEM - UAZ Nano Fab CER Corridor PC DCF




University of Arizona - Corridor

Micro/Nano Fabrication Center Project 1D: UAZ121127
College of Engineering Technician(s); Chris Calendo
Tucson, AZ 85721 Date(s): 11/28/12

AIR VELOCITY / AIRFLOW TEST RESULTS

.—— 51" > Area Map. Net to Scale
7 86 82 Air Velocity/ Airflow Test Results
i3 57 71
73 75 97 Average Velocity = 89.0 fpm
79 80 58 Total Area = 384.0 ft*
70 75 89 Room Volume = 32026 &
112 107 92 Total Airflow = 341943 cfm
125 117 94 Air Exchange Rate = 640.6 per Hr
131 122 98 Final Test Result Pass
137 110 109 Test Insrument(s)
? 98 110 100 _ Make Model  Serial Calibration Due
66.0' 111 104 108 Shortridge  Velgrig ~ M04210 February-13
i 105 100 99 —
115 108 108 4 4 :y‘;a{_\‘r\ rﬁ(““\, ;h“"“-_
Ve el
103 94 97 / 57
. f _::-QJ [ X = §
111 112 118 S/ W=
105 114 112 113 S| e
91 114 121 125 © i\ C
128 128 148 125 "% \, E i
93 100 115 111 &, N g
108 116 116 111 “-'-fr-'3£,1. B
89 96 a8 104
118 113 112 98
a8 113 124 100 NEBB Stamp for CPT Supervisor
64 66 61 64
75 683 70 77 Comments
62 62 65 60 (1) Velocities measured with Shortridge Velgrid.
60 66 70 68 (2) Corridor equipped with 30 HEPA filters of
122 0 0 0 different sizes
115 0 0 0 (3) Multiple HEPA filter zones found to have
no airflow, Facilities to activate fans in future.
116 0 0 0 (4) Corridor area located near Gowning Room

Gowning Room l has 3 ceiling side mount filters.

CEM - UAZ Nano Fab CER Corridor VP DCF




ParTticLE SERVICE, INC.

PO Box 1647
Campheil, CA 95009

CEerTIFICATE OF CALIBRATION

Numbe TaE0A
Telephone: 4(8-378-0100 umber e
Toll Free: B88-3T7H-4858 Cafipration Date 14 Aug 2012
www. paricleservice.com
Recalibration Date 31 Aug 2013
r ?“""ﬂ} A 7 '
Calibration Interval 12 Months
Company Cortrolled Envranment Managemen! - ) )
Unit Recelved  |n Tolerance
Ltcaticit Unit Returned  |n Tolerance
Manutagturer Met One Asset # NG
Madel # A24na ‘Cal # MiA
Serial # 442947560 1D, # NIA

Particke Service, Int certifies that the above hsted nstrument meels or exceeds all published  specificalions and has been calibrsted using stendards dmd
instnaments whose accuracy is traceable to the National Institute of Standards and Technolagy (NIST). The procedures of | Particle Service, Inc. comply with
IS0 17025 and ANSI Z540, Supporting documentation relative to Irac_aa_bm;-‘y is avallable for review by appointment. This dooument shall not be reproduced,
expept in full, without the writer approval of Particie Service, In¢

Standards
Standard ID Type Description Expiration Date Test Methodolagy
0127 Oscilloscone TDS30128 33112013 150 215014
0142 Dizital Multimeter A0 10/31/2012 IEST-RP-CC014.2
0138 Temuerature [ RH M170 I HMPTS 413012013 Fattory Procedure
G120 Pulze Analvser MCA-B000A 12/31/2012
0141 Flawmeter 4043 9ra0/2012 Flow test uncertainty ratio - 2.5:1
0121 Flowmeter 4043 8/30/2012 Size test uncertainty - 7.8 %
(1152 Stoowateh, Vo103 HA02014 TUR 4.1 (where acolicable)
126 Barometne Pressure DPI 740 4/3002014 ) ) o
2023 Particle Size Standard 256 nm + B nm 5/3172014 Refarence particle traceability NIST SRM -
2024 Partivie Size Standard 488 rim = 9 pim 513112014 1690, 1691, 1692 1960 1961, 1963
2021 Farticle Size Standard 1024 nm + 15 nm 10312013
2018 |Particle Size Standard S003 nm + 40 nm 12282013
Test Results
Parameter Tolerance Units Received Returned Dalta % Comments
r lobsolete system - advise phase out
low Rate 325 At \ .3 Bi
Flow Re BIx50% SR - - 0.0% unit delecting but not resalving 0. 3um particles
Time Base 6000+ 1.0 % sec 60.03 6003 0.0% aptiinize - channel # 2
Genser Noige < Channei 1 v peak 6.4 5.4 00%
Referarce Voltage L TE | Vde 1.02 1.02 0.0%
Laser Current Reference Value mvide 1335 1335 0.0%
False Count Rite < 5110 min ‘ counts 0 0 0.0%
|
300 nm + 100 % | m\tde 211 211 0% Environmental Conditions
540 nm + 100 % mvide 432 398 B.5%
1000 Am +100% | mvde 15 15 0.0% Temperature 224 °C - Acceptable range 12 - 28 °C
5080 nm + 100 % mvi: 18351 18351 0.0% Relative Humidity %18 % . Acceptable rangs 10 - 75 %
i Barometric Pressure: 10034 kPa - Acceptable range 96.0 - 106.0 kPa
|
|
Affirmation
| The undersigned cerifies thal the infarmation contamed in this
| dacument is troe ana“-z:’a‘rrec.‘.
1
‘ Engineer / L
| % ,./ P Bradley Bin
PSING DOC #1602-009 DATE 02162010  PAGE 1 OF 1 A7 A



AIRDATA FLOWMETER CERTIFICATE OF RECALIBRATION

Customer |ID:__ 016123 SIN: MD4210

Cusiomer CONTROLLED ENVIRONMENT MANAGEMENT City: CILBERT State: AZ

As-Received Model #  ADM-860C Converted to Model #: i 4 § b Y Order#_R122487
. F e ¥

This instrument has been calibrated using Calibration Standards which are traceable to NIST (National Institute of Standards and Technology).
Quality Assurance Program and calibration procedures meet the reguirements for ANSI/NCSL 7540-1-1994, IS0 17025, MIL-5TD 4568624 and
manufacturers specifications.

Calibration accuracy is cerified when meters are used with properly functioning accessories enly. Test Accuracy Ratio is 2:1 for air flow
calibration. All specified uncertainties are expressed in expanded terms (twice the calculated uncertainty).

This report shall not be reproduced, except in full, without the written approval of Shortridge Instruments, Inc. Results ratate only to the item
calibrated.

Procedure used for air flow: Procedure for Recalibration of AirData Multimeters on a FlowHood SIP-CP08 Revision: 12 Dated: 06/20/05

Limitations on use: See Shortridge Instruments, Inc. Instruction Manuals for the use of AirData Multimeters and FlowMeters

AIR FLOW TEST (cfm)
TEST METER TOLERANCE: + 3.0% of reading £ 7 cfm

Calibration Equipment: FlowHood Startd Calibration Transfer Standard AirData Multimeter Model ADM-870, Serial Number MOS083 or M88543
and FlowHood Calibration Stand S/N 7401 calibrated as a system. Manufactured by Shortridge Instruments, Inc. System Calibration Date:
06/22/12-068/27/12 System Calibration Due Date: 06/2013

Rated acecuracy of system is + 1.5% of reading £ 3.5 cfm. Resolution. 0.1 Unceriainty of system is as stated al each Set Point.

All readings are compensated for the density effects of barometric pressure and temperature.
AS-RECEIVED TEST CONDITIONS FINAL TEST CONDITIONS
Transfer Standard: M99083 ./ M98543 Transfer Standard: M99083 MO8543 1~

Relative Humidity: 5L % Relative Humidity: 50 %
Ambient Temperature: 74 °F Ambient Temperature: 74 cF
Barometric Pressure: 2544 in Hyg Barometric Pressure: 28, 38 in Hg

Calibrated By:

Calibrated By: ,Q & .‘(TUL{L-»-LO‘(.&"L(‘-{
p8/0% [20132 Calibrated Date : 0¥ /0§ [ 2cid

Within Spec: (Yes) No NA See Notes

Calibration Date

Flow Testing performed using: Customer's FlowHood 1~ Shortridge Instruments, Inc. In-House FlowHood [

Calibration Approved by q JLE L gy pgd Title, (i) Wy Date: (e 5/ >
AS-RECEIVED TEST FINAL TEST
Approximate: Set Point Standard Test Meter Standard Test Meter
Set Point Uncertainty CFM CFM Difterence CFM CFEM Difference
100 <50% 1ol 103 2 (0] 103 J
500 <15% 500 498 -2 501 500 | -1
1000 <1.5% D0 € Joo T 1 100 | 945 & —ly
1500 <1.25 % 1505 1513 5 [5077 151 4
2000 <1.25% R60Y 2625 25 OO 2026 24
Notes;

Shortridge Instruments, Inc.+ 7855 East Redfield Road Scottsdale, Arizona 85260 « (480) 991-6744 « Fax (480) 443-1267 + www shortridge. com

Flowheter Recalibration 850-860-870 Rev07/03/2112

1of1
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CERTIFICATE OF CALIBRATION AND TESTIN
ST Incorporated, 300 Cardigan Boad, Shoveview, NN 551 ]
Feln [-S00-874-2811 1-631-490-281 1 bax: I—b_,s.l--:{‘lllﬁ.‘&iﬂﬁ Lty

o

[
-

Monei.

WIS COim

EMVIROMNMENT CONDITION

8386

[EMPERATURE 68T 204 | (70

RELATTSE HUMIBITY is ity

02050182

SERAE NUMBER

B RONE T PRESSEIRE 2882 (976 0) [ty (1)

E s T an
D\ I Gk | R RN

& As Leer
I as Fris

—CALIBRATION VERIFICATION RESIH

Unit: °F{ °C )
ALLOWABLE RANGE

138 S~ 14008 (59,760, 3)

Sysrenm T-119
STANDARD
(R IERARSRIEH D}

TUMPERATURE VERIFICATION
S STANDARD MEASURED ! ALLOWABLE RANGE i ]
L) ) |

MEASURED

Felian anth i

I 315 38 0s 00

= T
1] 1200000 |

SystEnM N=LI0
SN

Unir: ft/amin ( ms
VLLOWARLE RANGE

VELOCITY VERIFICATION
MEASURED

i STANDAKRD VELOW AL Rastr MEASURED

|

(0 0

0. 00)

32002y

fedtdp 430y 4 s {3 20y

GAN=O6E {3 203 440)

-

33 10:18)

STy
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Lt gt 54

WAt

PERS (81 aiM 00 32

250000 12.75) 2390 1280)

A0 &1y

VO3S (0 T805 8y

AR 22,81)

AIS-DIH3 (2 37-13 13
SRFA6TS (32 ) 235 40)

LS008

332 (1.68)

¥
AT 23015 4
B

~Z4 0 1 0= T TROR 63 RO T a3y TEE=H2381394)~4].85

oL Tl

PRESSURE VERIFICATION SYRUEM V-T10 Uniizinll 0 ( Pa )

MiEASURED ALLOWABLE JRANGE Al OSTANDARD MEAST RED ALLOWABLE RANGE

—d]. {524 =T A~ =3 483
(= 1200 (=D -=U0T 7}

H STANBARD.

-3 (125
103 )

RUODLI00T 40 | SOGR 12008 9% | 79768 10811986 1 -2028 bl

39314323
{36RU~3541 5)

1077
| 25032

I3 074
{A3A)

20796517 2078051749 20532105 (511.2-3524

Unit: "RH
VLLOW VL RANGE

SYRTEN H-102
AL LW ARLE JLANGE # SUANDARD AMEAastRED
TE=122 L) HR 3

HEsmrey VERIFICATION
STANDAKRD MEASURED
Lt YR
Wil 2R2 27K 8

Sl b | 178

7 5 LITAN WU s

1
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