. - CALIBRATION
ernationalLight CERTIFICATE

~ TECHNOLOGIES

ELECTRICAL INSTRUMENTATION CALIBRATION REPORT
DUE DATE: 26-May-11

This document states that the instrument described below meets or exceeds all manufaciurer specifications and has been
compared to standards which are directly traceable to the National Institute of Standards and Technology and whose
procedures are in accordance with the requiremients of ANSINCSL Z540-1-1994, [SO 1001 2-1:1992(E) and ISOVIED

170252008,
Date:  26-May-10 Certificate #: 1005260905E SO 133326 -
Temp: 20 degrees C Homdity; 47 9 Procedure: TP-0080-REVR

Rendered To:  Instrumatic Espanola, S.A.

InstrumentModel-S/N: 11700 #330

Calibration/Repair Remarks: None

Parts (If Needed): None

As Found As Found As Found Applied As Left As Left
Felcrance Readings | Permissible Current Readings Tolerance
In Qut Error
v [3 9.980E-4 +/- 0.5% 1.000E-3 1.000E-3 +/- 0.2%
v O 1.000E-4 +/-0.5% 1.000E-4 1.002E-4 +/- 0.2%
v Ll 9.990E-6 +/-0.7% 1.000E5 | 1.000E-5 +/- 0.2%
C v 9.790E-7 +/-1.0% 1.000E-6 LOOOE6 | +/-02%
E& v | 9.760E-8 +/-1.0% 1.0D0E-7 | 9.970E-8 +/-0.5% |
ji v 9.790E-9 +-1.0% 1.000E-08 1.000E-8 +-0.5%
D v 9.790E-10 +/-1.0% 1.000E-09 1.001E-9 +/- 0.5%
fis v 9.700E-11 +/-1.5% 1.000E-10 LO0DE-10 | +/- 1.0%
Taoterance after repair andior calibration: Cut: in X

COMBINED NIST AMD KEITHLEY TRANSFER UNCERTAINTY |5 AS FOLLOWS: ImA=+-0.025%,
100uA=+/-0.025%, 10uA=+0.025%, TuA=+-0.025%, 100nA=+-0.025%. 10nA=+-0.065%, 1TnA=+-0.085%,
100pA=+-0.25%

The above Instrument was comparsd to the Keithley Current Calibrator/Source Model 263 S/N 0730831 as

of 23-Mar-10 W is 1rzble E NIST and whose calibration is dus: 23.Mar-11

"For authcrized copies of this certificate please contact Intemational Light, Ing.”

Calibrated By;

Form F-084 Rev A
263 5/M 0730631

Imernational Light Technologies, Inc, S
10 Technaiogy Drive, Peabody, MA 01580 USA InternationalLight
SH-HTE-618D [/ OTB-818-6181 fax

intl-lighttech.cam Gﬂwa_y

Techracad Lam




CALIBRATION
CERTIFICATE

ternationalLight

TECHNOLOGIES

ELECTRICAL INSTRUMENTATION CALIBRATION REPORT
DUE DATE: 26-May-11

This document states that the instrument described below mieets ar exceeds all manufacturer specifications and has been
compared 1o standards which are directly traceable o the National Institute of Standards and Technelogy and whose
procedures are in accordance with the requirements of ANSINCSL Z530-1-1994, [SO 10012-1:1992(Eyand ISOYTED
1702522005,

Date: 26-May-10 Cerlificate #:  1005260904E SO#: 133326

Temp: 200 degrees ¢ Procedure: TP-DOS0-REVE

Humidity: 47 %

Fendered To:  Instrumatic Espanala, S.A.

L1700 #2338

Calibration/Repair Remarks: None

Parts (If Needed); None

%EE—L:IE; hs Fr:::_,lnd Pgﬁégﬁﬁ Applied fs Lgft As Left
!'I; = e Readings Errnt ' Current Readings Tolerance
L | 5.990E-4 ~ +/-0.5% 1.000E-3 1.000E-3 +f- 0.2%
w1 | 100084 | +/05% | 1.000E4 1.001E4 +-0.2%
v | 1.000E-5 +/-0.7% 1.000E-5 1.0D00E-5 +/-0.2%
v O 9.940E-7 | +/-1.0% 1.000E-5 1.000E-6 +/- 0.2%
v S.910E-8 +/-1.0% 1.000E-7 S.970E-8 +/-0.5%
v [ 9.SE0E-9 +{-1.0% 1.00DE-08 1.C00E-8 +/-0.5%
= 9.990E-10 +/-1.0% 1.000E-09 1.003E-9 +/- 0.5%
v [ 9.920E-11 +/-1.5% 1.000E-10 1.000E-10 +- 1.0%
Tolarance after repair and/or calibration: Qut: I

COMBINED MIST AND KEITHLEY TRANSFER UNCERTAINTY 15 AS FOLLOWS: 1mA=+-0.025%,
100uA=+/-0.025%, 100ub=+-0025%, TuA=+-0.025%, 100nA=+-0.0356%, 10nA=+/-0.065%, TnA=+-0.065%,
100pA=+0.25%

The above Instrument was caompared to the Keithley Curent Calibrator/Source Model 263 5/M 0730837 as
of Z3-Mar-10 iz frapdpble B NIST and whose calibration s dus 23-Mar-11
Calivraled By: - J HE T,

"For Buthorized copies of this certificate pleaze contact international Light, Ing,”

Form F-024 Rav &
263 S/N 0730631

national Light Technologies, Inc,
shnoiogy Drive, Peabody, MA 01380 USA
THATH0 [/ ST8-BIB-BTE fax

ghttech com

Jnt@rnm




CALIBRATION
InternationalLight CERTIFICATE

TECHNOLOGIES

International Light Technologics certifies that the instrument described Below has been compared with the laboratory working standards
whose calibrations are traceable to the 115, National Institule of Standards and Technology and whose procedures are in accordance with
the requirements off ANSINCSL Z540-1-1994, 150 10012-1:1992(E).

Rendered-to:  INSTRUMATIC ESPANOLA S.A.
Dretector; SEDROZE #1386 Ioput Ohptic: K #172
Filler: Y #5485 Mise MIA

spectral Response (half power points):
(YLS) PHOTOPIC LUMINANCE RESPONSE SENSITIVITY FACTOR AS CALIBHATED ON: 27-Mav-2010
6.06E-10 {ANML-1) assuming 3215 K Color Temperature

L F69E-10 (ANm2)ed-1)assuming 3215 K Color Temperature

4.5% *Change In Sensitivity From Previous Calibration Dated: 07-Mar-200%

Iolemnce As Found:  1In L £t lolerance As Left:  In v Ot

Limit will read dircetly in foot-Lamberss when used with an 111700 Calibrated with 111700 #330,

CALIBRATED WITH ILTIT00 +5V BlAS: ON (T

REFEREMCE PLANE: Average Field of Vizion +/-0,75 ]:'Fry‘;:u-;

*difference includes intrinsic detector change, NIST recentification updates, lab experimental error or modifications to the hardware
adjustments,

PRIMARY STANDARD: 115, National Institute of Standards and Technology Detector Response
SEDDIIHAS28/YHI6218/RE204 - December 14, 2005 - NIST Test No, 844/272571-05/3

M5 hncertainn: 1:3%

T Transfer Uneertainty 1o Customer — +~ 4.3 % plos NIST uncertainty ahove.

LIGHT SOURCE: 15 1000W QTH/Reflectance Tablet LAMP OUTPUT: 205 A1
INSTRUMENTATION:  #64007Y PROCEDURE:  YLSIS
MEMPERATURE, 23 degrees O HUMIDITY: 46 % | |
CALIBRATED BY: \\Qﬂ_x\ CHECKED BY: \

Calibration Technician (A Munagu:ll“. Calibrations

FOR AUTHORIZED COPIES OF THIS CERTIFICATE OR OTHER INFORMATION PLEASE REFER TO THESE NUMBERS. THIS CERTIFICATE SHAL L NOT
BE REPRODUCED EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF INTERNATIONAL LIGHT TECHNOLOGIES

Calibrition Date: 27-May-110 Certificate Mo 005270104 FehSales Order #£: 133324

ILT RECOMMENDS AN AMNUAL CALIBRATION CONFIRMATION INTERVAL INTERVALS OF CONFIRMATION MAY NEED TO BE ADJUSTED
DEPENDING ON RESULTS OF PRECEDING CALIBRATIONS

Intemational Light Technologies, Inc.
10 Technology Drive, Paabody, MA 07960 USA
SFE-RIB-61R0 ¢ 9VA-RTA-RIAY  fax

3 . -
Internationallight
Form F-074 (Rev C)

inthighttch zom Gilw

Technical Lampy




CALIBRATION
InternationalLight CERTIFICATE

TECHNOLOGIES

International Light Teehnologics certifies that the instrument describied Below has hees compared with the laboratory working standards
whaose calibrations-are traceable (o the U5, National Institute of Standards anf 7 cehnology and whose procedures are in accordance with
the requirements of ANSINCSL Z540-1-1994. 150 [O0T 211992

Rendered-to:  INSTRUMATIC ESPANOLA 8.4

[hetect SEDO3R 21386 Input Chptic:. W #3728

Filter:- Y #5485 Mise.: MIA

Spewtrul Response (half power points):
(Y15) PHOTOPIC ILLUMINANCE RESPONSE SENSITIVITY FAC FOR AS CALIBRATED ON: 27-Muay-2010

O9E-E (ANA2)(Im-1) assuming 3215 K Color Temperature
VAZBE-09 (A lux-1) assuming 3215 K Color Temperature

1% *Change ln Sensitivity From Previous Calibration Dated: 07-Mar-200%

Iolerance As Found:  In [V Ol Tolerance As Lefi:  In \ Ol

Uit will read directly in lumens per square foot {footcandles) or lux when used with an [L1700 Calibrated with 1L170H) 8330,

CALIBRATED WITH ILTI700 +3V BIAS; ON OFF

REFERENCE PLANE, Groove ONI formed by filler or diffuser elements and next element. counted from front surface of assembly,

"difference includes intrinsic detector change, MIST recerification updates, lab experimental error or modifications to the hardware
adjustments.

PRIMARY STANDAREY: L 5. Mational Institute of standards and ]'L-.;_'hn“tng}. Detéecior Rﬁspang{“
SEDO3I #4528 Y #16218 - December X, 2005 - NIST Fest Moo R4452T257 10511

MNLST. Uncertainty:  0.50%

[T Transfer Uneertainty 1o Customer b= 43 % plus NIST uncertainty ahavy
d p &

LIGHT SOURCE: 15 1000w QTH LAMP QUTPUT: 205 Imffit2
INSTRUMENTATION: #6400y PROCEDURE: YIRS
[EMPERATURE: 23 degrees & HUMINTY: 16 % g
Y \\ l p
CALIBRATED BY: \ __ CHECEED 1Y i
Calibration Technician QA Manager, Calibrations

FOR AUTHORIZED COPIES OF THIS CERTIFICATE OR OTHER INFORMAT ION PLEASE REFER TO THESE NUMBERS. THIS CERTIFICATE SHALL NOT
BE REFRODUCED EXCEPT IN FULL, WITHOUT THE WRITTEN APFROMAI OF INTERNATIOMAL LIGHT TECHNOLOGIES

Calibration Diate: 27-Max-10  Cenificate No 003270103 Feksales Order #: 133326

ILT RECOMMENDS AN ANMUAL CALIBRATION CONFIRMATION INTERWAL INTERVALS OF CONFIRMATION MAY NEED TO BE ADJUSTED
DEPENDING ON RESULTS OF PRECEDING CALIBRATIONS

Intzrmational Light Technologies, Inc.
10 Technology Orive, Pasbiody, MA 01860 LiSA
Me18-6180 [/ 97B-B18-181 fa

T
InternationalLight
Form F-074 (Rev C)

mi-fghitech com Gilw

Tiecknlcal Lamp




CALIBRATION
tternationalLight CERTIFICATE

TECHNOLOGIES

bermational Light Technologies centifics that the instrument described below has been compared with the labwratory working standards
whase calibrations are traceable o the LS, National Institute of Standards and Technology and whose procedures are in accordance with
the requirements of ANSIINCSL Z540-1-1994, [SO 10012-1:1992(15

Hendered-to: [INSTRUMATIC ESPANOGLA S A

Fretector: SEIMEI #4776 Input Opric: W #5599

Filter: F #6702 Mise. WA

spectmd Response (half power podnls);
(PIR} PEAK I[RERAINANCE RESPONSE SENSITIVITY FACTOR AS CALIBRATED 0N 26-May-20111

LI3TE=2 (AN em2)(W-1) assuming monochromatic irradiance at 600nm

0, 7% *Change In Sensitivity From Frevieus Calibration Dated: 07-Mar-200%

o .
lolerance As Found:  In il Toderance As Lefl: In y Ot

Unil will read dircetly in wails per square centimeter when used with an 111700 Calibrated with 11700 #2138,

CALIBRATED WITH ILTITO0 +5V BIAS; ON OFF

REFERENCE PLANE: Groove ONE formed by filter or diffuser elements and next element, counted from front surface of assembly,

*difference includes intrinsic detector change, NIST recerlification updates, lab experimental error or modifcations to the hardware
adjustiments

PRIMARY STANDARD: 115 National Institute of Standards and Technology Detector Response
219 - November 2005 « NIST Test No, B44/272321-05 ¢ 11023 - January 1997 - NIST Test No. 844/257423-96/2 - 1204 -
January 1997 - NIST Test Mo, 844/257423-96/1

MNLST, Uncertainty:  200-2300m 5%6:250-400nm= 0% 400-900nm=10.3 1% 900 1000nm=0_5 8% 1000-1 100mm =7 93%,
INTERMATIONAL LIGHT TECHNOLOGIES PRIMARY TRANSFER STANDARDS:
IL#O #0235 81398 149000522 HE2T FAN 2008 - JTAN 2018

ILT Transfer Uncerdiinty to Customer H- 300 % plus NEST unceriainty above.

LIGHT SOQURCE: TS 1MW QTH LAMP OUTPUT; 2.85E-35 Wicm2
INSTRUMENTATION: #5400 . PROCEDURE;  PIRIS
TEMPERATURE: 23 degrees ?1 I HUMIDITY 46 M -I‘ )
CALIBRATED BY \\ \ CHECKELD BY: ILH

Calibration Technician ™ QA Manager, Calibrations

FOR AUTHORIZED COPIES OF THIS CERTIFICATE DR OTHER INFORMATION PLEASE REFER TO THESE NUMBERS. THIS CERTIFICATE SHALL NOT
BE REPRODUCED EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF INTERNATIONAL LIGHT TECHNOLOGIES

Calibration Dater 26-May-10 Certificate No.: 005270102 FO/Sales Order #: 133326

ILT RECOMMENDS AN ANNUAL CALIBRATION CONFIRMATION INTERVAL INTERVALS OF CONFIRMATION MAY NEED TO BE ADM USTED
DEPENDING ON RESULTS OF PRECEDING CALIBRATIONS.

ational Light Technologies, Inc. Iy oy "‘-1u ht
chrology Deive, Peabody, MA 01960 LISA Form F-074 (Rev C) nternationailig
d18-5100 / 978-8TE-B187 fax

IghTteEh com G“Wﬂry

Techrécal Lam




CALIBRATION
ternationalLight CERTIFICATE

TECHNOLOGIES

International Light Technologies certifies that the instrument described helow has been comparned with the laboratory working standards
whose calibrations are traceable to the 1.5, National Institute of Standards and Technology and whose procedures are in aceordance with
the reguirements of ANSLINCSL Z540-1-19%94, 150 10012-1:1992(E).

Rendercd-to: INSTRUMATIC ESPANGLA S.A.

[etector: SEDN33 #4776 Inpnt Odptic: B #415

Filter: ¥ #16702 Misc.: M

Spectral Responss (half power poings):
(PRE) PEAK RADIANCE RESPONSE SENSTTIVITY FACTOR AN CALIBRATED ON: 26-Mav-2010

E86E-4  (AWem2Nsr)(W-1) assuming monochromatic radiance at 600nm

-3.7% *Change In Sensitivity From Previeos Calibration Dated:  07-Mar-2008

Toelerance As Found:  In ¥ [t Tolerance AslLeft:  In v [

Linat will read directly in walls per square cenfimeter per steradian when used with an [L 1700 Calibrated with 1L 1700 #2338

CALIBEATED WITILHILTI700 3% BIASN: ON QOFF

REFERENCE PLANE: Average Ficld of Vision +-0.75 Degrees
=Jifference includes mirinsic detector change, NIST recertilication updates, lab experimental emor or modiBeations to the hardware
adjustments.
PRIMARY STANDARD: LS. National Institute of Standards and Technology Detector Besponss
[219 - November 2005 - NIST Test Mo, 844/2725321-05 0 U023 - January 1997 - NIST Test No. 844/257423-95/2 & [ -
January 1997 - WIST Test No. 844/257423-96/]
LS Uncemainge:  200-230nm=5%:250-4000m=1.0%: 400-9000m=003 1% 800- 1 000nm=10. 38%; HH0- 1 100nm=2.%3%
INTERNATIONAL LIGHT TECHNOQLOGIES PRIMARY TRANSFER STANDARDS!
L. #0 #0ZH32TS 139 8149005221 62T JAN 2008 - JTAN 1R

ILT Transfer Uncertainty 1o Cuostomer H- 3.0 % plus NIST uncertainty above.

LIGHT SQURCE: 15 1000W QTH/Relectance Tablel LAMP OUTPUT: &20E-6 W/cmisr
INSTRUMENTATION: #6400 PROCEDURE:  PRRIS
ITEMPERATURE: 23 dugrscsfﬁ "\ HUMIDITY: 46 %
CALIBRATED BY: LY i N CHECKED BY: llLf:I!'.LJ

Calibration Technitian (A Munager, Calibrations

FOR AUTHORIZED COPIES OF THIS CERTIFICATE OR OTHER INFORMATION PLEASE REFER TO THESE NUMBERS. THIS CERTIFICATE SHALL NOT
BE REFRODUCED EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF INTERNATIONAL LIGHT TECHNOLOGIES

Calibrution Pate; 26-May-10 Certificate No., 003270101 FOSales Order #; 133326
ILT RECOMMENDS AN ANNUAL CALIBRATION CONFIRMATION INTERVAL INTERVALS OF CONFIRMATION MAY NEED TO BE ADJUSTED
DEFPENDIMG ON RESULTS OF PRECEDING CALIBRATIONS.

srnational Light Technologies, Inc.
chrology Diive, Peabody, M4 01960 USA
-ATE-G180 ) S7E-B18-B181 fax

I
InternationalLight

Form F-074 (Rev )

lighttach.com ﬁﬂ!"’."‘.m}}’




