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GERBIG

CLEANROOMS

www.gerbig.com

NEBB CLEANROOM PERFORMANCE
TEST AND CERTIFICATION

Certification Date: January 23, 2017
Previous Certification: January 23, 2016

Example Company
123 Fake Street
St. Paul, MN 55102

CLEANROOM DESCRIPTION ROOM STATUS CLASS
Cleanroom 1 Operational ISO 7/Class 10,000

The data presented in this report is a record of cleanroom and system performance and was obtained in
accordance with the current edition of the NEBB Procedural Standards for the Certified Testing of Cleanrooms.
Any variances from design, specified, or agreed to criteria are noted in the cleanroom report project summary.

The results shown and information given in this report are certified to be accurate and complete to the extent
possible by equipment and procedures used on this date.

Gerbig Cleanrooms warrants that the equipment or system listed above and / or identified In this report is operating
at the specified levels in accordance with 1ISO 14644-1:2015, ISO 14644-3:2005, IEST-RP-CC006:2004, IEST-RP-
CC034:3:2010, and/or the National Environmental Balancing Bureau Procedural Standards for Certified Testing of
Cleanrooms at and only at this time, and makes no other warranties, stated or implied, concerning the continued
performance, operation, or safety in use of this equipment past this time.

Submitted by:

John Smith Date
Cleanroom Certifiaction

Reviewed and Certified by:

James Butler Date
President
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SUMMARY OF TEST RESULTS
Example Company Inc.
Cleanroom Certification Testing

January 23, 2017

On January 23, 2017 Gerbig Cleanrooms performed certification testing for the ISO 14644-1
class 7 Cleanroom 1 located at Example Company Inc. in St. Paul, MN. Testing included room
particle counting, HEPA filter leak testing, HEPA filter airflow velocity measurements,
and room pressure differential measurements.

Particle Counts and Locations

The Cleanroom met the requirements for certification as ISO 14644-1 class 7 (209E class
10,000). The room was certified in the operational mode and sampled at 42 inches above the
floor. See the attached sample location drawing and calculation sheets for particle count
locations, data, and analysis.

HEPA Filter Integrity (leak) Testing

All HEPA filters were checked for leakage through the filter and bypass leakage around the
edges using a Tec Services aerosol photometer. All filters tested free of leaks, either initially or
following repair or replacement. See the attached drawing for HEPA filter locations and leak
status.

HEPA Filter Velocity Measurements

HEPA filter velocities were measured using a Shortridge ADM 870 airdata multimeter with
Velgrid attachment. See the attached data sheets and drawing for filter velocity data and filter
locations.

Relative standard deviation was calculated for each room, IEST RP-CC-006.3 recommends a
relative standard deviation of less than 15%, or as agreed upon between customer and testing
agency. Cleanroom 1 met this recommendation at the time of testing.

Room Pressure Differentials and Airflows

Room pressure differential measurements, using a Shortridge ADM 870 airdata multimeter,
determined that airflows were of the desired strength and direction. Air flowed from the
Cleanroom to the corridor. The attached drawing describes room pressure differentials and
airflow directions.

Equipment Calibration

All applicable test instrumentation is calibrated to NIST-traceable standards. Calibration
certificates are included at the end of this report.

Page 1 of 1
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Example Compnay Inc.
123 Fake Street
St. Paul, MN 55102
ISO 14644-1 CALCULATION FOR CLEANLINESS LEVEL

CLEAN ZONE TESTED: Cleanroom 1

Airflow Type: (Unidirectional) Test mode was: Operational

X (Non-unidirectional)  Sample Locations: 4
Room Size square feet: 40 Particle Size: 20.5
Cleanliness Class: 7

Clean Zone Cleanroom 1 Meets
ISO 14644-1 Class 7 Requirements
(Federal Standard 209E Class 10,000)
At 20.5 Micron For Data Collected on January 23, 2017

Statistical Classification Criteria

per ft° per m®
Mean of the Averages: 109 3,831
Standard Deviation: 11 398
Standard Error: 6 199

Acceptance Criteria

per ft° per m>
Highest Average at a Location: 124 4,378
Highest Average Allowed: 10,000 352,000

Optional Information

Average Temperature (°F): N/A
Average Humidity (RH): N/A

Technician(s): John Smith

G E R B I G Instrument(s): GEC-095

CLEANROOMS




Example Compnay Inc.

123 Fake Street

St. Paul, MN 55102

RAW DATA AND AVERAGES FOR ISO 14644-1 CALCULATION

Clean Zone Tested: Cleanroom 1 Sample Locations: 4
Test Mode: Operational Particle Size: 20.5 ym
Particle Counts Sampled On January 23, 2017
Average Average Optional
Location | Reading 1 [ Reading 2 | Reading 3 | Reading 4 | Reading 5| Total per ft* per m® Data
1 125 93 N/A N/A N/A 218 109 3848.8 N/A
2 75 131 N/A N/A N/A 206 103 3636.9 N/A
3 144 104 N/A N/A N/A 248 124 4378.4 N/A
4 94 102 N/A N/A N/A 196 98 3460.4 N/A
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Example Company Inc.
123 Fake Street
St. Paul, MN 55102

HEPA Filter Velocity and Volume Report

CLEAN ZONE TESTED: Cleanroom 1 TEST DATE: January 23, 2017
Air System Number: N/A
Specified Air Flow to Room: N/A
Suggested Allowable Bound: 10% (of customer identified specification)
Number of Filters: 2

SUMMARY OF COLLECTED DATA
Uniformity Test Based on Collected Data and Resulting Averages

Average Air Velocity: 64.5 LFM
Number of Filters: 2
Standard Deviation of Average Velocity: 2.8 LFM
Relative Standard Deviation (Std.Dev./Avg.Velocity): 4.4%

Comparison To Specified Data

Specified Airflow: N/A
Total Measured Airflow from Raw Data: 937 CFM
Percent of Specified Airflow: N/A
Number of Filters Below Limit: 0
Within Limit: 2
Above Limit: 0
Percent within Allowable Bound: 100 %

Room Air Changes Per Hour

Volume of Room (ft’): 400
Volume of Air into Room per Minute (CFM): 937
Air Changes Per Hour: 141

Technician(s): John Smith
G E R B l B Instrument(s): GEC-012

CLEANROCMS




HEPA FILTER VELOCITY DATA, UNIFORMITY, AND RESULTING AVERAGES

Example Company Inc.
123 Fake Street

St. Paul, MN 55102

Specified Airflow to Room: N/A

Specified Lin Velocity: N/A Average Volume: 469 CFM
Mean of Average Measured Velocity: 64.5 LFM No. of Filters: 2
Lower Velocity Bound: N/A High Counts: 0
Upper Velocity Bound: N/A Low Counts: 0
Blank Space Data Points: 0 % Within Range: 100.0%

Standard Deviation of Average Measured Velocities: 2.8 Name of Zone: Cleanroom 1
Relative Standard Deviation: 4.4% Date of Test: 23-Jan-17
Filter No. Reading 1 | Reading 2 | Reading 3 | Reading 4 | Reading 5 | Reading 6 | Reading 7 | Reading 8 | Filter Avg LFM | Filter CFM
1 4 80 N/A N/A NA | NA | NA ~ NA 63 | 454 |
2 65 68 N/A \ N/A | N/A N/A [ N/A N/A 67 | 483




Drawings
(Particle Count Location Guide, HEPA Integrity and

Location Guide, and Room Pressure Differentials)

Section

5



C¢OLSS NN “Invd IS
133Y1LS 3Mvd ¢2L
I WOOJNVITO

DNCANVIRGS TV

‘L4 'NJ T = JWNIOA ITdWYS
37vY3S 01 10N ONIMVIT

'‘@3LVIIONI 3ISTMY3IHLO SSITINN 30074
3HL 3A08Y .2 LV NIXVYL S3TdWYS

S3NTYA INNOJ ¥04 LIFHSAYIALS 33S
FION

INNOJ 37011avd 40
J3GWNN NOILYIOT=

aNgoTT

©

G60—039 :(S)INIWNYLSNI
HLINS NHOPr :(S)NVIOINHO3L

L10Z ‘€T AYVANVF :Q31S3L 3lva

L

44IN9 NOILVOOT INNOD

310114V d

SHOOYNYETD

d[EhER




C¢OLSS NN “nvd IS
13341S 3IxNVd ¢€TL
L WOOJNV3ITO

ONTANVINOD Tidvxa

NOILYJLNIINOD
JINITTYHI= 1/6np2
AN3IWIAIVIIS J3ILAV JIVHIY 314V
ONNO4 SHV3IT ON=%3v 4N ONND4 SXV3T ON= V4N
a37IV4 33LI4="1vd UNND4 SXY3T ON= 47N
AV3IT CIVH3Y= @ AITWNAN y3LI4= <
MIT= X JILTNS Vd3IH= ]
aNToT1

SWODENY3T2

d[ENER

4 IN

Z
“ |y/eier Vg |
-

e
7/6rgr Z_||
Ij

|

34INS NOILYOOT dNV
1S31 (Mv3T) ALIIOIINT Vd3H




20LSS NW “Invd IS
13341S 3INV4 €Z1L SWOOUNY3ITD
DNANVIROS TRV : O'M . VIIN3Y¥344I0
_”Ezm NHOP A.mvzso_zxouh JANSSIUd= £O°
L10T ‘€T AYVNNVF :Q31S3L 31va o —

60

SMO 144V NV STVIINIYISJIT FINSSTId WOOY




Test Equipment Calibration Documents

Section

6



Example Company Inc.
123 Fake Street
St. Paul, MN 55102

Calibration Information for Equipment Used

January 23, 2017

ZONE TESTED: Cleanroom 1

| t

nstrIquen Serial Number Equipment Description Calibration Date | Calibration Due
GEC-095 150605006 Lighthouse Particle Counter 14-Jun-2017 14-Jun-2018
GEC-012 M96938 Shortride Airdata Multimeter 09-Jan-2017 09-Jan-2018
GEC-081 1518 TEC Aerosol Photometer 26-Sep-2017 26-Sep-2018

ADDITIONAL INFORMATION:

certificate(s) are included with this certification report.

All applicable test instrumentation is calibrated to NIST-traceable standards. Calibration

GERBIG

CLEANROOMS




GEC-095
Manufacturer's Calibration Certificate

§ LIGHTHOUSE ISO 21501-4

WORLDWIDE SOLUTIONS

REPORT OF CALIBRATION o
Model: $1100LD
Serial Number: 150605006 LWS Location: 1221 Disk Dr, Medford, OR 97501
Sensor ID: 150605-008

Size calibration of the Instrument has been accomplished by the method defined In ISO 21501-4 for channel threshold
voltages listed 2.8. The first channel threshold voltage has been callbrated using a proprietary method defined by
Lighthouse Worldwide Solutions. The counting efficiency has been verified uslng the methed defined in ISO 21501-4.

The accuracy of the standards and equipment used In the callbration are traceable to the National Institute of Standards
and Technology or have been derived from acceptabie values of natural and physical constants. All record of work
performed Is maintained by Lighthouse Worldwide Solutions.

All work performed Ie in accordance with Lighthouse Worldwide Solutions, Quality Manual P/N 714252800-1.
Reproduction of this cerlificate and accompanying documentation is prohibited without the expressed written parmission of

Lighthouse Worldwide Solutions.

Test Equipment:

Flow Meter 1705011 Calibration Due: 2/28/2018
DMM 85810018 Calibration Due; 5/18/2018
MCA 445 Calibration Due: 10/25/2017
CcPC 154004 Calibration Due: 111/2018

Calibration was performed under the following controlled conditions:

Reference Temp: 72.0 F Reference RH: 34.0 %
Threshold Voltage Setfings:
Size: 0.10 um Channel 1 Threshold Veitage: 28 mv

Particle Size: 0.15 um Lot# 44893 Channel 2 Threshold Voliage: 1052 mv
Particle Size: 0.20 um Lot# 168310 Channel 3 Threshold Voltage: 2540 mv
Particle Size: 0.25 um Lot# 179881 Channel 4 Threshold Voltage: 3442 mv
Particle Size: 0.30 um Lot# 174664 Channel 5 Thweshoid Voltage: 4292 mv
Particle Size: 0.50 um Lot# 177807 Channel 6 Threshold Voitage: 5237 mv
Particle Size: 1.00 ym Lot# 174235 Channel 7 Threshold Volitage: 5959 mv
Particle Size: 500 um  Lot# 164510 Channél 8 Threshold Voltage: 7208 mv

Flow Rate: Observed Flow: 1.02 CFM  (limit +5% of nominal)

False Count Rate: Observed Cts: om

Counting Efficiency: Size 0.107 um; 47.7% (limit 30% - 70%) Lot# B1261

Counting Efficiency: Size 0.200 um: 101.9% (limit 80% - 110%) Lot# 168310

Size Resolution: 0.20um Channel 6.30% (limit 15%)

~"" " Certification Date:  June 14, 2017
Alex Skrove
Cal Tech Cal Due Date: ne 14, 2018

422348911-1 RB4
LIGHTHOUSE WORLDWIDE SOLUTIONS

47300 Kato Road . Fremont, CA . 84538 (510) 438-0500 / (510} 438-3840 fax



Martin Calibration __“Your Partner in Quaility”

. Certificate of Calibration Cortifemers 18965
A Calibration Performed By: For: F!HE’
pd MARTIN CALIBRATION, INC. GERBIG ENGINEERING CO. Eﬁ

11965 12TH AVENUE SOUTH 1198 E, CLIFF ROAD
BURNSVILLE, MN 55337 BURNSVILLE, MN 55337
Serial Number:  M96538 Gage LD.: GEC-012
Description: AIRDATA MULTIMETER
Meanufacturer: SHORTRIDGE INSTRUMENTS Performed By: PAUL ROBERTSON
Modet: ADM-870 Procedure: SCP-130-0004 & 1700004
Range: MULTIPLE RANGES Cal Date: 09 Jan 2018
Temp R H; 0 FIR% Due Date: 09 Jan 2019
Actual Measured Vaiuves Found to Be:
WITHIN NOMINAL TOLERANCE
Comments:  Air Velocity is not Accredited.
Differential Pressure performed at 20.0° C reference tempetature,
- Dagacigple ¥ Nowigsl  Tolwrmor- Tolwames+  AsFavmd. « , Pl Uit
Air Velocity - Airfoil 50 41 59 52 52 R/min
100 20 110 101 to1 f/min
200 187 213 202 202 f/min
500 478 522 508 508 ft/min
1000 963 1037 1025 1025 ft/min
2000 1933 2067 2015 2015 ft/min
4000 3873 4127 4079 4079 ft/min
5000 4843 5157 5088 5088 firmin
Temperature 350 345 35s 3530 3530 °F
95.0 94.5 95.5 95.20 95.20 °F
155.0 154.5 155.5 155.20 155.20 °F
Differential Pressure 0.100 0.097 0.103 0.0979 0.0979 inH20
0.500 0.489 0.511 0.5049 0.5049 inH20
1.000 0.979 1.021 0.990 0.990 inH20
5.000 4.899 5.101 4,987 4.987 inH20
10.000 9.799 10.201 9.97 9.97 inH20
-50.000 48.999 51.001 50.11 50.11 inFH20
Standards Used To Calibrate Equipment:
Serial Number Gage ID Manufacturer Model Last Calibration  Duwe for Calibration
214 MI-170-013 TSI 8390 01 Aug 2017 01 Feb 2018
69930 MI-130-051 FLUKE 7250LP 10 Dec 2017 10 Dec 2018
970430 MI-120-301  BURNS ENGINEERING 56138 22 Dec 2017 22 Dec 2018
A61429 MI-120-094  HART SCIENTIFIC 1521 24 Oct 2017 24 0ct 2018

Page 1 0f2
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<" Martin Calibration ouraein Quaity"

Certificate of Calibration Cortilextiy: 180

(-14.7 to 300) psi: 65ppsi/psi + 6e-4 in H20

(300 to 1000) psi: 65 upsi/psi

(1000 to 10000) psi: 0.12% of reading

Uncertainty in Temperature measurement:

(-200 to -20) °C: 0.0062 °C

(=20 to 120) °C: 0.0017 °C

(120 to 200) °C: 0.023 °C

(200 to 300) °C: 0.023 °C

(300 t0 600) °C: 0.024 °C

The above instrument was calibrated by standards traccable to the National Institute of Standards & Technology (NIST) per the guidelincs specified in
the lutest revisions of ANSI/NCSL Z540-1. All measurement uncertainties calenlated at a 95% Confidence Level (=2). The results indicated on this
certificate relato only to the items calibrated. This certificate shall not be reproduced, except in full, without the written approval of Martin Calibration.
Martin Calibration's responsibility shall in no event, nor for any cause whatsoever, exceed the purchase price of this certificate. 2

Quality Assurance Representative: o "’%
./

“Q‘\_/
D770

% A
"I'l uln\i‘\“

&
N

ACCREDITED

CALBRATION LABOAATORY
AC-1265

7
IX
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GEC-081

TEC Services, Inc.

25 Little Avenue

New Oxford, PA 17350

Phone: 717-624-3191

Fax: 717-624-3549 -
www.tecservicesinc.com

Controlled Environment Products
Calibration & Services

EQUIPMENT CALIBRATION REPORT

Date Received:  9/22/17 Date Shipped: 9/26/17
Customer: Gerbig Engineering Contact: Jamie
Address: 1198 E. Cliff RD Phone #: 612-720-6135
Burnsvifle MN 55337 Customer PO #: Verbal
Manufacturer: TEC Services Model # PH-4
Instrument Type: Aerosof Photometer Serial #: 1518
INSTRUMENT DATA

As Found Final Mfg. Tolerances
Straylight (N/A) 1.15% 801% Not Applicable
Sample Flow (1) 29.0 29.0 28.3+2.8 SLPM
V1 (1) 515 515 5,15V +.05V / -.00V
V2 (1) 1227 12.27 120V + 1V
V3 (1) -12.07 -12.07 -12.0V £ .5V
V4 (1) 24.12 24.12 24.0V % .5V
us (1) 5.001 5.001 5.000 £ .010V
U12 (1) 5.000 5.000 5.000 £ .010V

(2) Out of Tolerance  (3) No effect on instrument operation (N/A) Not Applicable

Received in Tolerance: [X] Yes [] No [J Not Operable
[ Not Applicable - NEW INSTRUMENT

Temperature: 21.0 °C

(1) In Tolerance

Calibrated for: PAO Relative Humidity: 37.0 %

MAINTENANCE PERFORMED

Realign Optics K Flush Hoses

(X Clean / Rebuild Chamber

Check Wiring & Hardware [J Replace Gaskets [ Update Software Version
[ Not Applicable - NEW INSTRUMENT
Notes:

FINAL VERIFICATION PERFORMED
Test Scanning Probe
Performance Test

Leak Test Sampling System [ Perform Voltage Check

Verify Max 3ain Stability

NIST TRACEABLE EQUIPMENT USED

Description Model Serial # Certificate # Cal Date Due Date
Digital Multimeter Fluke 87-V 89910058 1237019 25 AUG 17 25 AUG 18
Thermohygrometer Oakton 35700-00 CP69900 1237017 25 AUG 17 25 AUG 18
Flowmeter DWYER VFB-69-BV 22400 1237016 28 AUG 17 28 AUG 18

Calibrated per Procedure:

Xl TECO01

[] TEC002 TEC003

1 TECO06 [XI TEC007 [XI TEC008

[ TECODO04 TEC005
TEC009 [ TEC010

CALIBRATION BY: Z%’ ) 4?@ . DATE:

9/26/17

DUE DATE: 9/26/18




