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1.0 TEST SUMMARY

1.1  Product Description

The unit under test (UUT) was the Lithiumate Pro. The model number tested was 2CNOOOOE
and the serial number tested was D16. It is manufactured by Elithion located in Boulder,
Colorado. This product is a battery management system controller that monitors and protects
lithium-ion cells in a battery pack. The product was continually exercised during testing, as
documented in the “configuration” field of the test data sheet.

Additional information regarding this product may be found in the Product Data Sheet, located
in Appendix B of this report.

1.2 Purpose

This report documents the test efforts performed on the Lithiumate Pro to verify compliance to
the Class A limits of FCC Part 15 and ICES-003. This was a formal qualification test and was
conducted on 17 May 2012.

1.3 Test Standards Used

The emission limits applied to the product tested are defined in the Code of Federal Regulations,
Title 47, FCC Part 15, which is the electromagnetic emissions standard for digital devices. The
UUT was set up as specified in ANSI C63.4: 2003.

The normative references of this standard define the test methods used for the emissions testing.
These standards are contained in Table 1-1.

Table 1-1

CFR Title 47 FCC Part 15 ICES-003, Issue 4, February 7, 2004
ANSI C63.4: 2003

1.4 Test Results

The UUT complied with the Class A emission requirements defined in Table 1-1. Test data is
contained in the appropriate appendices of this report.

1.5  Modifications Required for Compliance

None.
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20 TEST ENVIRONMENT

2.1 Radiated Emissions Test Site

Radiated emissions testing was performed at a distance of 10-meters in a semi-anechoic 10-
meter chamber. This chamber is calibrated annually and meets the volumetric site attenuation
requirements of ANSI C63.4: 2003. For measurements from 30 MHz to 1 GHz, a biconilog
antenna is used in conjunction with a high-gain, low-noise preamplifier. This is connected to an
HP 8566B spectrum analyzer with an HP 85650A Quasi-Peak (QP) Adapter, via an HP 85685
RF Preselector.

Radiated emissions testing is broken into two parts: pre-scan and QP/maximization. Pre-
scanning a product from 30 MHz to 1 GHz consists of measuring peak emissions from eight
radials (every 45 degrees), at four antenna heights (1 m, 2 m, 3 m and 4 m) for both antenna
polarities. Data is recorded in a graph showing amplitude vs. frequency of the emissions, and
frequencies for QP/maximization are chosen based on this graph. The procedure for maximizing
emissions is as follows:

1. The analyzer is tuned to the frequency associated with the emissions having the least
margin.

2. The turntable and antenna mast are moved to the location where the maximum emission

was measured during the pre-scan.

Both are then oriented such that the maximum emission is obtained.

Cables on the UUT are manually manipulated to achieve the maximum emission.

The turntable and antenna mast are then re-adjusted to ensure a maximum reading.

If the signal in question is less than 1 GHz, quasi-peak detection is performed on the

signal for a minimum of 10 seconds. For signals greater than 1 GHz, video averaging is

performed.

7. Turntable/antenna mast maximization and QP detection are performed on all other
signals within 6 dB of the limit. In the event that there are not six signals within 6 dB of
the limit, the highest six signals are maximized. This ensures that a minimum of six
signals are maximized and appear in the final data table.

o U hA~w

2.2 Measurement Uncertainty

The measurement uncertainty for EMC Integrity’s emissions test facility complies with the
requirements defined in CISPR 16. The complete calculations of EMC Integrity’s measurement
uncertainty is contained in an EMCI memo, which is available upon request. However, a
summary of EMCI’s measurement uncertainty is given in Table 2-1.
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Table 2-1
Test Requirement Actual
Conducted Emissions 3.60 dB 3.04 dB
Radiated Emissions — Horizontal Polarity 5.20 dB 4.67 dB
Radiated Emissions — Vertical Polarity 5.20 dB 5.01 dB
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3.0 Radiated Emissions

3.1  Summary of Test Results

Radiated electric field emissions were measured on the UUT over the frequency range from 30
MHz to 1 GHz. The UUT was configured in its normal operating mode, and exercised
continually during testing. Cables were oriented such that the maximum emission was achieved

and quasi-peak detection was performed all signals (minimum of six) used in the final data table.

Test result: Compliant
Margin: 1.64 dB @ 160.018 MHz

3.2 Test Setup

The UUT was set up in accordance with ANSI C63.4: 2003 and tested to the Class A limits
specified by the applicable standards.

3.3 Special Configurations

Not applicable.

3.4  Deviations from Test Procedures
Not applicable.

3.5 Test Data

See APPENDIX A for all test data sheets, test setup pictures and test equipment used.
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APPENDIX A

Radiated Emissions Test Data
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Radiated Emissions, FCC Part 15

Manufacturer:  Elithion Project Number: B20526
Customer Representative:  Davide Andrea Test Area: 10 Meter #1
Model: Lithiumate Pro (2CNOOOOE) SIN: D16
Standard Referenced: FCC Part 15 Date: May 17,2012
Temperature: 22°C Humidity: 32% Pressure: 832 mb
Input Voltage:  Battery Powered (19Vdc)
Configuration of Unit:  Normal operating mode
Test Engineer:  T. Wittig
B20526-22-RE.doc FR0100
Type Frequency Level Transducer | Gain/ Loss Final Azm(deg)/Pol/Hgt(m) Margin: FCC Class A QP
(MHz2) (dBuv) (dB/m) (dB) (dBuv/m) (dB)
QP 70.008 51.7 8.2 -28.9 31.0 293/H-Pole/4.00 8.07
QP 80.008 53.0 7.7 -28.9 31.9 280/H-Pole/4.00 7.25
QP 85.008 52.7 7.4 -28.9 31.2 273/H-Pole/4.00 7.87
QP 160.018 58.1 12.3 -28.5 41.9 301/H-Pole/3.43 1.64
QP 170.017 51.1 11.9 -28.5 34.5 277/H-Pole/3.64 9.03
QP 180.019 53.8 11.4 -28.5 36.7 276/H-Pole/3.67 6.81
QP 200.024 50.0 13.0 -28.4 34.6 313/H-Pole/3.93 8.90
QP 210.024 50.7 10.4 -28.4 32.7 93/H-Pole/3.98 10.82
QP 460.052 40.3 16.7 -27.8 29.2 63/H-Pole/2.01 17.21

The highest emission measured was at 160.018 MHz, which was 1.64 dB below the limit.

>

“Type” refers to the type of measurement performed. The type of measurement made is based on the requirements of
the particular standard:

=  PK = Peak Measurement: RBW is 120kHz, VBW is 3 MHz
= QP = Quasi-Peak Measurement: RBW is 120kHz, VBW is 3 MHz, and QP Detection is ENABLED
= AV =Video Average Measurement: RBW is 1 MHz, VBW is 10 Hz

The “Final” emissions level is attained by taking the “Level” and adding the “Transducer” factor and the
“Gain/Loss” factor. Final measurements are made with the Azimuth, Polarity, Height, and EUT Cables positioned for
maximum radiation. If applicable, cables positions are noted in the test log. (Sample Calculation: 49.6 dBuV + 11.4
dB/m — 28.8 dB = 32.2 dBuV/m. Important Note: This is a sample calculation only for the purpose of
demonstration, and does not reflect data in this report.)

The “Azm/Pol/Hgt” indicates the turn-table azimuth, the antenna polarity, and the antenna height where the
maximum emissions level was measured.

The “Margin” is with reference to the emissions limit. A positive number indicates that the emission measurement is
below the limit. A negative number indicates that the emission measurement exceeds the limit.

The PRESCAN is a peak measurement and is performed with the RBW set to 120 kHz, VBW set to 3 MHz (30 MHz
to 1 GHz), and the RBW set to 1 MHz, VBW set to 100 kHz (> 1 GHz)
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Radiated Emissions, FCC Part 15

Manufacturer:  Elithion Project Number:  B20526
Customer Representative:  Davide Andrea Test Area: 10 Meter #1
Model:  Lithiumate Pro (2CNOOQOOE) SIN: D16
Standard Referenced: FCC Part 15 Date: May 17, 2012
B20526-22-RE.doc FR0100

Project B20526  TestMumber:1  Date: 05-17-2012
Elithion . Model# Lithiumate Pro (2CNO000E), Serial¥: D16
‘Power. Battery Powered (19%dc)

Motes: Normal operating mode

Figure Al: Radiated Emissions Prescan, 30MHz to 1000MHz, Peak Measurements at 10m
Distance
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Radiated Emissions, FCC Part 15

Manufacturer:  Elithion Project Number:  B20526
Customer Representative:  Davide Andrea Test Area: 10 Meter #1
Model:  Lithiumate Pro (2CNOOOOE) SIN: D16
Standard Referenced: FCC Part 15 Date: May 17, 2012
B20526-22-RE.doc FR0100

Figure A2: Radiated Emissions Test Setup — Front Side
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Radiated Emissions, FCC Part 15

Manufacturer:  Elithion Project Number:  B20526
Customer Representative:  Davide Andrea Test Area: 10 Meter #1
Model:  Lithiumate Pro (2CNOOOOE) SIN: D16
Standard Referenced: FCC Part 15 Date: May 17, 2012
B20526-22-RE.doc FR0100

Figure A3: Radiated Emissions Test Setup — Right Side
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Radiated Emissions, FCC Part 15

Manufacturer:  Elithion Project Number:  B20526
Customer Representative:  Davide Andrea Test Area: 10 Meter #1
Model:  Lithiumate Pro (2CNOOOOE) SIN: D16
Standard Referenced: FCC Part 15 Date: May 17, 2012
B20526-22-RE.doc FR0100

Figure A4: Radiated Emissions Test Setup — Back Side
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Radiated Emissions, FCC Part 15

Manufacturer:  Elithion Project Number:  B20526
Customer Representative:  Davide Andrea Test Area: 10 Meter #1
Model:  Lithiumate Pro (2CNOOOOE) SIN: D16
Standard Referenced: FCC Part 15 Date: May 17, 2012
B20526-22-RE.doc FR0100

Figure A5: Radiated Emissions Test Setup — Left Side
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Radiated Emissions, FCC Part 15

Manufacturer:  Elithion Project Number:  B20526
Customer Representative:  Davide Andrea Test Area: 10 Meter #1
Model:  Lithiumate Pro (2CNOOQOOE) SIN: D16
Standard Referenced: FCC Part 15 Date: May 17, 2012
B20526-22-RE.doc FR0100
Test Equipment List
ID Manufacturer Model # Serial # Description Cal Date Cal Due
Number
1219 Mini-Circuits ZKL-2 062905 Preamp, 10 - 2000 MHz, 30 dB 02/15/2012 | 02/15/2013
1232 Sunol Sciences JB1 A071605-2 Bilog Antenna, 30 MHz to 2.0 09/01/2011 | 09/01/2012
GHz
1233 Sunol Sciences SC104V 110305-1 Positioning Controller NA NA
1234 CIR 10m Chamber 001 10m Chamber with 2.5m 04/03/2011 | 06/03/2012
Enterprises turntable
1238 Sunol Sciences TWR95-4 110305-3 Antenna Mast NA NA
1239 Sunol Sciences FM2522VS 110305-2 Turn Table, 2.5m Diameter NA NA
1342 Hewlett 85650A 2412A00392 Quasi-Peak Adapter 04/27/2012 | 04/27/2013
Packard
1343 Hewlett 8566B 2403A08410 Spectrum Analyzer Display 04/24/2012 | 04/24/2013
Packard
1344 Hewlett 8566B 2611A02676 Spectrum Analyzer with 04/24/2012 | 04/24/2013
Packard 2403A08410
1345 Hewlett 85685A 2901A0865 RF Preselector 04/27/2012 | 04/27/2013
Packard
1406 EXTECH 445715 N/A Hygro-Thermometer 08/17/2011 | 08/17/2012
Instruments
Rev. - 15 Total Pages: 36
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1.0 Client Information

EMC INTEGRITY, INC.
Test Report # ETRB20526

]
| I www.emcintegrity.com

1736 Vista View Drive | Longmont, CO 80504 | tel: 303.776.7249 | fax: 303.776.7314 | info@emcintegrity.com

Client Information

Manufacturer Name Elithion

Address 3393 Iris Ave. suite 110
City Boulder

State CO

Zip Code 80301

Client Representative Steven Van Buskirk
Title Customer Support
Phone 720-466-7006 x2

Fax

Email steven@elithion.com

2.0 Product Information - General

Product Information

Product Name (as it should appear on test report)

Lithiumate Pro

Model Number

2CNOOQOOE

Functional description of product(Detailed)

A battery management system controller that monitors
and protects lithium-ion cells in a battery pack
http://products.elithion.com/lithiumate-lite.php

Product type (IT, Medical, Scientific, Industrial, etc.)

IT

Is the product an intentional radiator no
Product Dimensions 6x2x4
Product Weight 11lb
Will fork lift be required no

Applicable Standards, if known

FCC part 15 class A

Describe all environment(s) where product will be
used

Solely in electric vehicles

Does product consist of multiple components? (If yes,

Yes, master controller, current sensor, cell boards,

please describe each system component) cabling
Cycle time > 3 seconds? (If yes, How long?) No, 1 second
Highest internally generated frequency 20 MHz
Product Set-up Time 30 minutes
Boot up time in the event of an unintentional power 3 seconds

down

Identify all 1/O Connections as well as maximum associated cable lengths below

Model No. Description Shielded? | Length Quantity
Generic 24 AWG WI RE, Red No 3ft 15
Generic Cell board Comm. cable Yes 1.5 ft
Generic RS232 Yes 25 ft
Generic Current Sensor Y 3ft

Rev. - 17 Total Pages: 36
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3.0 Power
Power Requirements

Input Voltage Rating as it appears on unit, 19Vdc Battery
power supply, or power brick
Input Current (specify @ 230 Vac/50 Hz) 130 ma Consumption.
Single or Multi-Phase NA

(If multi-phase, specify delta or wye)
Is input power connector two-prong (Hot & NA
Neutral) or 3-prong (H, N, Ground)
Does UUT have more than 1 power cord? (If | NA
yes, explain.)

4.0 Unit Under Test (UUT) — Detailed Information
UUT Hardware

Condition New
Con_flguratlon Default settings. All 1/0 connectors connected
During Test
Input Power 19Vdc
UUT Components
Name Model No. Serial No. Description
Lithiumate 2CNOOOOE D16 A battery management system controller that monitors
Pro and protects lithium-ion cells in a battery pack

I/0 Cabling
See Section 2.0 for details
UUT Software/Firmware
Name Version/Revision Functionality
Controller 1.29 Standard

UUT Operating Conditions

List all frequencies the product 20 MHz crystal clock
generates/uses
How will product be exercised during test? | Cells will be monitored
ggg will product be monitored during Via a RS232 cable to a laptop GUI
What are the product’s critical parameters? | None during emissions

Specify tolerance of all critical parameters. | NA
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5.0 Support Equipment (SE) — Detailed Information

Support Equipment (SE)

Name Model No. Serial No. Description
Toshiba | Satellite series 88624794Q Windows Computer

SE 1/0O Cabling

Model No. Description Shielded? Length Quantity

SE Software/Firmware

Name Version/Revision Functionality

6.0 Block Diagram

Current
SAENSOr
-
Call Lion
hoard (il
12¥d; ——» ! !
i I
Cell I 1 lon
board Caall
P E— 3
'y
LIsHE#0
Y
P
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EMI Test Log

Manufacturer:  Elithion Project Number:  B20526
Model: Lithiumate Pro (2CNOOOOE) S/N: D16
Customer Representative:  Davide Andrea
Standard Referenced: FCC Part 15
FR0105
10m Emissions
Test | Test Date Event Time Result Initials
Code (hrs)
RE 1312 | May 17,2012 | Performed pre-test using HP Vee, OK to proceed and --- Pass TW
0800 client setup up UUT in 10 meter chamber
0830 Test #1, 8 rads, 4 heights, 3 second dwell, ref level 80 --- Pass TW
dBuV, 10 meter spacing
Radiated Emissions, 30 MHz - 1 GHz
UUT is battery power, not 120Vac/60Hz
At 160 MHz, UUT had a margin of 3.76 dB, after 2.0 Pass TW
maximizing the 160 MHz, margin dropped to 1.67 dB
Note: Quote was for 120Vac and UUT was battery --- TW
powered, therefore no need to perform conducted
emissions, there will be no charge for CE, will bill client
for the 2 hours only.
Regular hours: | 2.0
Overtime/Prem hours:
Total hours: | 2.0
Rev. - 21 Total Pages: 36
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Nemko Laboratory
Authorization

Authorization: ELA 215

EMC Laboratory: EMC Integrity, Inc.
1736 Vista View Drive
Longmont, Colorado 80504

usAa
Scope of All CENELEC standards [ENs] for EMC that are listed on the
Authorization: accompanying page, and all of the corresponding CISPR,

IEC and ISO EMC standards that are listed on the
accompanying page.

Nemko has assessed the quality assurance system, the testing facilities, qualifications and
testing practices of the relevant parts of the organization. The quality assurance system of
the Laboratory has been validated against ISO/IEC 17025 or equivalent. The laboratory
also fulfils the conditions described in Nemko Document NLA -10. During the visit by the
Nemko representative it was found that the Laboratory is capable of performing tests
within the Scope of the Authorisation.

Accordingly, Nemko will normally accept test results from the laboratory on a partial or
complete basis for certification of the products.

In order to maintain the Authorisation, the information given in the pertinent NLA-10 must
be carefully followed. Nemko is to be promptly notified about any changes in the situation
at the Laboratory, which may affect the basis for this Authorisation. The Authorisation may
be withdrawn at any time if the conditions are no longer considered to be fulfilled.

The Authorisation is valid through June 30, 2012.

Dallas, Texas, USA.
For and on behalf of Nemko AS:

T.B. Ketterling, a

Nemko ELA Co-ordinator
Region: North America

Nemka AS  Goustadalléen 30 P.O.Box 73 Blindern MN-0314 Oslo Norway T +47 229603 30 F +47 22 96 05 50 Enterprise number NO$74404532
1(2) NLA 3 ED3
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Nemko Laboratory
Authorization

Authorization: ELA 215

SCOPE OF AUTHORIZATION

Capability to perform a basic test implies also that any product (family) standard calling up this basic test is also
within the scope if mentioned below or not,

Generic & Product —Family Standards

EN 55011 :1998+A1 :1989
+A2 :2002

EN 55011:2007 +A2:2007
CISPR 11:1997 (Modified) +
A1:1980 + A2:2002

CISPR 11 Ed. 4.1

EN 55014-1:2006

EN 55014-1:2000 + A1:2001 +
A2:2002

CISPR 14-1:2000 + A1:2001 +
A2:2002

CISPR 14-1 Ed. 5.0

EN 55014-2:1897 + A1:2001
CISPR 14-2:1997 + A1:2001
CISPR 14-2Ed. 1.2

EN 55022: 1998+ A1:2000,
+A2:2003

CISPR 22: 2003+ A1:2004
CISPR 22:2005 (Modified)

ENS5022:2006

CISPR 22 Ed. 5.2
EN 55022 +A1: 2007

EN 55024: 1998 +A1:2001,
+A2:2003

CISPR 24: 1997 +A1:2001,
+A2:2002

CISPR 24 Ed. 1.0

EN 61000-6-1 :2007
IEC 61000-6-1 Ed. 2.0
EN 61000-6-1: 2001

EN 61000-8-2:2005
|IEC 61000-8-2 Ed. 2.0

EN 61000-6-3 :2007
IEC 61000-6-3 Ed. 2.0
EN 61000-6-3: 2001 + A1 :2004

IEC 61000-6-2 Ed. 2.0
EN 61000-6-2: 2005
IEC 61000-6-2: 2005
EN 61000-6-2: 2001

EN 61326:1097 +A1:1998 +
A2:2001 +A3:2003

IEC 61326:1997 + A1:1998 +
A2:2000

EN 61326-1 Ed. 1.0
|EC 61326:2008

EN 60601-1-2:2001 + A1:2006
IEC 60601-1-2:2001

EN 60601-1-2:2006
IEC 60601-1-2 Ed. 3.0

EN 55103-1:1986
EN 55103-2 :1996

EN 55103-1:2005
EN 55103-2:2005

EN 300 386 V.1.3.1
EN 300 385 V.1.3.3
EN 300 386 V.1.4.1

EN 61000-3-3: 1995, +A1:2001
+A2:2005

IEC 61000-3-3: 1994, +A1:2001
+A2:2005

EN 61000-3-3:2008

EN 61000-3-2: 2000 +A2 :2005
IEC 61000-3-2: 2000 (Modified)
+A1:2001 +A2:2004

EN 61000-3-2:2006

EN 50130-4: 1995 + A1:1998 +
A2:2002

EN 61000-4-2:1995, +A1:1998,
+A2:2000

IEC 61000-4-2:1805, +A1:1998,
+A2:2000

IEC 61000-4-2 : 2009

ETSI EM 301 489 V1.8.1

Basic Standards
EN 61000-4-3:2002, +A1:2002
IEC 61000-4-3:2002, +A1:2002
EN 61000-4-3 :2006 +A1 :2008
+A2 : 2006
IEC 61000-4-3 Ed. 3.0

ETSI EN 300 339 Ed. 1

EN 61000-4-4:1995, +A1:2002,
+A2:2002

IEC 61000-4-4:1985, +A1:2000,
+A2:2001

EN 61000-4-4:2004

IEC 61000-4-4 Ed. 2.0

EN 61000-4-5:1995, +A1:2001
IEC 61000-4-5:1895, +A1:2000
EN 61000-4-5 :2006

IEC §1000-4-5 Ed. 2.0

EN 61000-4-6:1996, +A1:2001
IEC 61000-4-6:1996, +A1:2000
EN 61000-4-6 : 2009

IEC 61000-4-6 Ed. 2.2

EN 61000-4-8:1994,+A1:2001
IEC 61000-4-8:1994, +A1:2001
IEC 61000-4-8 Ed. 1.1

EN 61000-4-11:2004

IEC 61000-4-11 Ed. 2.0

EN 61000-4-11:1994, +A1:2000
|IEC 61000-4-11:1994, +A1:2000

BILA T

[

ILAN

[

May 1, 2009

T.B. Ketterling, Nemko ELA Co-ordinator

2(2)
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EMC Integrity, Inc,
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Mr. Vincent W, Greh
Phone: 303-T76-7249  Fux: 303-776-73 14
be-Mail: vincegedemcinteprity.com
LIRL: htlpafAwww.emeintegrily.com

FLECTROMAGNETIC COMPATIBILITY

NVLAPF LABR CODE 200737-0
AND TELECOMMUNICATIONS

seope Revised: 2002-03-16
NVEAP Code  Designation / Description
Fmissions Test Methods
[ 00003 EC G TO00-6-3 (1996), EN 6 1000-6-3 (2001 ), AT (2004 Electronagnetic o ‘ompatibibiy

(MO ) - Part 67 Generie stmdards - Section 30 Emission standard Tor residential,
commercial, wd Tehe-industrial covironments,

12/CIST L ANMRAS CISPROTT 002 Industeial, seientific and medical (1SM) edio Treguency
equipment - Flectomagnetic disturbance chiracteristics - Limits and methods of
meisurement

12008 g FECACISPI T B AT C2004-06): Industrial, scientific amd medical (1SM) radio. frequency
cipuipient - Llectromagnetic distorbance charneteristios - Limits and melhods of
sl s

PRCIS TN ASMNS CISPR T (20040 Industrial, scientilic and medical (1SM ) radio frequency
eaipment - Blectromagnetic distorbance charncteristios - Limits and methods of
measurenend

1201511

TECAOTSPR T Ed, A0 (2004-06) 1 ATC2004 ) Industrial, seientitic and medieal (IS8 prclio
Frequency equipnient - Electromagnetic disturbance chiracteristics - Limits and methods ol
s urement

20110701 through 2012-06-30 VY | 77 Molvirman

Effective dales For the Nalional Instifle of Standards and Techaology

Page 1ol 10
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| ~" National Voluntary
NW&@;&J] Laboratory Accreditation Program

|7,],_F:(."!'H()‘I\'I.-‘n(-'N|':J‘l(.' COMPATIBILITY NVLAP LAB CODFE 200737-0

NVLAP Code  Designation / Deseription

12001811 ENSSOTT 1998+ AT999), A2(2002) Industrial, scientilic and medical (15M) mdio
frequeney cquipment - Electromagnetic disturbance charaeleristics - Limits and methods of
measuremend

[ 20081 1Tk TECACTSIR T 2003 boEN S50 (1998), A2(20020: Limits and Methods of Measurement ol
Flectromagnetic Disturbance Charaeteristics of Industrial, Scientific, and Medical
Radio-Frequency Eguipment

(TS m2 BN SSOTT (2009) + AT (2000% Industrial. seientific and medical (15M) radio-Trequency
equipment = Blectromagnetic disturbance charaeteristios - Limits and metheds of

measurament

1 220181 ||} TECYOTSPER T Bl 502000205 Industrial. scientilic andd medical L'L|||i|||||L-|]|
Radio-frequency disturbanee characteristics - Limits and methods ol neasurement
2 TS 1A ASINAS CISPR F=1 20008 Electromagnetic Compatibility - Requirements Tor househokd

applinees, electric wools and similar apparatos - Part 1 Emission

L 2CIS | dx TECACTSPR FA-T R A (2008 Electromagnetic Compatibility - Regquirements Tor
houschold appliances, eleetric wols and similar apparatos - Pare 1 Bnission
|- 2/C1522 (ECAOISPR 22 (1997) & EN SS022 (1998) 1+ A {20000 Limits and methods ol measurement

ol radio disturbanee characteristics of information teehnology equipment

| 28220 TECHCISTIR 22 01993 ) and BN 55022 (19943 Limits and metheds of measurement of rdice
disturbines charmeteristics o information technology equipment, Amendment | (1995 ) and
Amendment 2 {10960

120182204 IGCACISPR 2201993 ) & EN S3022 (1994000 A 119955, A2019973: Limits and methods of

measurenent of radio disturbance characteristics ol information wehnology equipment

12/C1S221 CNS TREE (1997 ) Limits and Methods of Measurement of Radio Interlerence

Characteristies o Infarmation Technology Equipment

200 1-07-01 through 201 2-06-30 ﬁ: 5 H A

Effective dales For the National lnshiuie of Standards and T-t;r.'f.'.rir)."crgy

Page 2 of 10 NVLAP-D1S (REV. 2005.05-19)
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EMC INTEGRITY, INC.
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ELECTROMAGNETIC COMPATIBILITY NYLAP LAB CODE 200737-0

AND TELECOMMUNICATIONS

NVLAP Cerle

|2/CT822¢

12/C1822¢ |

20C1822¢c3

OIS 2ed

2ICIS220

UIS22

[2H015220

1241821252

[ 27N

127003 D

12/1MO3 g

Page 3 ol 10

Rev. -

2001-07-01 through 2012-06-30

seope Revised: 2002-03-10

Destiznation 7 Description

TECICISPR 220 Fourth Ladition (2003-04) & IN 55022 (1998 Informution technolopy

equipment - Radio disturhinee chareteristics - Limits and methods of measurement

IECATSPR 220 Edition 5 (2005) and EN 55022 (1998): Information technology cquipment

Kadhie disturbance charaeteristics - Limits and methods ol measorement

RIS 22, Edition 5 2005) 1 A 2005k Information teelmeloey cquipment - Radio

disturbance charpcteristics - Limits and methods of measurement

BN SA022 (1908 - A 20000 = A202003): Information feehnulagy equipment - Kadio

disturbance characteristics - Limits and methods of measurement

CNS TR3E (20060 1. hmits and Methods of Measurement of Radio Interlerence

Characteristics of Information Technology Eguipment

FNSH022 (2000 Information weehnolapy equipment = Radio disturbance characteristics

Famits and methods of measarement

ENCSSI2E (2006) 1 AL (2007): Information teehnology cquipment - Radio disturbanee

chiaraeternsties < Limits and methods of measueement

BN S022 20000 Information technalogy equipment. Rudio disturbance charneteristics,

Limits and methods ol measurement

HECE GO0 322 Fdivion 2.2 (200411 I:I!'l'-ll';l‘FI'I;I_l_',llL'lli' 1,'nl|]||:||'||+i|ill\; (EMC) - Part 3-2;
Limits - Liimits for harmonic coreent emissions (equipment input current 6 A por phase)
[EC OI000-3-3, Edition 2002030 & EN 6100033 A 1001 EMC - Part 33 Limits
Limitations of voltage changes, voltage Oueuations and flicker, in public low-vollage
supply-systems, for equipment with rated current <=16 A per phase and not subject 1o

candilional connections

TEC O 1000-3-3. Bdition 11020030 CA2 (20050 EMC Part 3-3: Limits - Limitations of
voltape changes. voltage Huctuations and Micker in public low-voliage supply systems, for

cguipment with rated current <= 16 A per phase and nat subjeet e conditional connections

Effertive dates Far tie Nafonal .rnse.fk-'ée-ﬁf Standards and lechrology

MYLAP-015 (REV. 2005 05-19)
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. " National Voluntary
NW&@%] Laboratory Accreditation Program

e of

ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODE 200737-1)
AND TELECOMMIUNICATIONS Qe teodds 20107
Scope Revised: 2012-03-16

NVLAP Code  Designation / Deseription

| 218 FLC OSTMP-S (1T9R0): FOC Muethods of Measurement ol Radio Noise Emissions for 150
Fquipment (eited in FCC Method 47 CFR Part 18 - Industrial. Scientilic, and Medical
Faguipment)

[2/FCC 1 5h ANMSECO3A (2003) with 1CC Method 47 CFR Part 15, Subpart B Unintentiona) Radiators
12N KMEE (Ammex 31 with KRA Announce 200811 (Dec, 16, 2008): Conlormity Asscssment
Procedure Tor Electromagnetic Interference; With KN T {Annes 3)

2N Kooren RIGA Motiee No, 200811 (1ee, 16, 2008): onformity Assessment Procedures
Flectromagnetic Inferference using KN To-1-1, KN o120 KN 10-1-3, KN 1601, KN
lo-1-5, KN 16-2-1, KN [6-2-2, KN 16-2-3, KN 16-2-4 (2008-1015)

| A2 KW22 with RIVL MNotiee Na, 20005-82 {5ept, 29, 2005 REL Notice Mo, 2005-82 Technical
Requirements for Flectromagnetic Interlerence Annex § (KN-22) RR1 Notice No,
2005-131: Conlormity Assessment Procedures Tor Blectromagnctic Interference

|22 e KN2202008-5) with REL Matice Mo, 2008 FOMay 20, 20081 Conformity Assessment

Procedore Tor Flecteomagnetic Interlerence: With KN 22

| 2 N2 KNZ2 {Annex 51 with RRA Announee 2000-5 (Dee 24, 2010y Conformity Assessment

Procedure for Elecimamagnetic Inferlerence: With KN 22 {(Annes 5)

IHRRALNS FRIA Announce 2000-5, K only (December 24, 20010) Conlormity Assessment Procedure
lor Hleetromagnetie Tnterference (K only)

| 2ZFRRATTTN IIA Pabilic Maotifieation 200 1- 18, K only f.[LI|.\' 5,200 1% Teehnical |{<_'l|||'i|i,'||||_'||l_l,' fo
Electrmmagnetic Interference (k onlv)

12015 ASINAS CISPR 22 (2002 ) and AS/NZS 3548 (19973 Llectromagnetic lnterlerence - 1imits
and Methads of Measurement of Tnlormation Technology Fouipment

12 CCla VOCT Agreement of Voluntary Control Couneil for Interfercnce by Information
Fechnelogy Eyuipment - Technical Reguirements: V37200504

200 1-07-01 through 2012-06-30 y ' H 2 MWW‘\
T ' Elffectve dafes For the National fnstituie of Standards and Technology
Page 4 of 10 NVLAP-01S (REY. 2005-05-19)
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NV@I@T@ Laboratory Accreditation Program

ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODLE 200737-0
AND TELECOMMUNICATIONS

Scope Revised: 2012-03-16

NVLAP Code  Desiznation / Description

12/ CCIh Apgreement of VOCT V-3 (2000,04): Avreement of Yolumary Control Council v
Inlerference by Information Teehnology Equipment - Technical Reguirements; V-3/2006.04

[20VCCle Agrecment o VOCT V-3 (2007.04): Agreement of Voluntary Control Couneil for

Interference by Information Technology Equipment - Technieal Requirements: V3200704

12 Agreement of VOCT V-3 (2008.04): Agreement of Volumary Control Council Tor

Interterence by Information Technology Byguipment - Teehnienl Requirements: V-3/2008 04

12VECle Adrecment ol VOO V-3 (A0 ) Apreement ol "."'L\|||||!.'1|'_\.' Condrod Counetl T

Interference by Information Technology Lquipment - Technienl Requirements: V-3/2000.04

froacited disturbance above 16l 12}
12V CCTy Agrecment ol VECT V2001040 Agreement of VOCT Couneil - Technical
Requirements: V=3200 104 (ineluding radinted disturbance ahove | Gz
Immunity Test Methods

1200 OO0 O G 1000-6- 1, 2nd edition (200503 |fIn-IH||||;1!'_||L'Iil' L'u||||,|:||||}i|i|_~.' (MO = Part 6
Grenerie standards - Seetion 1 lmmunity for residential, commercial and light-industrial

i‘-l“'il'LlIlII'IL‘IH.!\.'

2O 06 IECT 6 1000-6-2 Edition 2.0 {2005-01 ) Flectromagnetiv compatibiliy (EMC) = Pa 6.2

Lienerie standards - ity Tor industrial environments

12/C1IS24dp CISPI 2 ed 0 C2OT0-08): Information technology cyuipmen! limmunity chareteristics -
Limits and methods of measurement

I IS 240 LN CSE02 (20000 Information technology equipment. Immunity characteristics. Limils and
methods of measurement

|2/ IO O TUORA-2 (2001 ), BN 6 1000-4-2 (2001 ), AZ (2001 ): Eleetrostatic Discharpe lmmunity
Test

2N T-07-01 through 2012-06-30 ‘ﬁ:‘ ,'H A MW-\

Elfective n'n,rt;.c; R Fn."rh:;d National liigtitute éf Standards arnl T'La.;.f.mum-g?

Page 5ol [0 NVLAP-01S (REV. 2005-05-19)
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ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODE 200737-0

AND TELECOMMUNICATIONS Scope Revised: 2012-03-16

NVLAP Code  Designation / Description

12710 e EN GLOD0-A-2 FAL(T998) = AZ2001 ) Blectrostatic Discharge Immunicy T est

12710 d EC G TO00-4-2, Fad. 2.0 (2008-12): Eleetromagnetic compatibility (EMC) - Part 4-2; l'esting
and measurement techniques - Electrostalic discharpe HILLY lest

1200 N GIO00-4-2 (200905} Electromagnetic compatibility (EMC) — Part 4.2 21 esting and

measurement techniques — Fleetrostatic discharge immunity (est

12102k IECAEN GROD0-4-3, B, 21 (2002), AL {2002) EN 61000-1-3: Radiawed, rdio-frequency.

electromagnetic field immunity st

| 202 N GEOO0=4-3 (20023 + A1 20027 0 1SH2004y Radinted. radio [requency, electromagnetic

feld immuniry test

]| EENCGEOO0-4-3 (20021 = AN2002): Radiated, rchio-Trequency, electromaenetic Tield
TNy test

[V RITTTT RC 6 H000-0-3, B, 3.002006-02) 1 AT (2007) + A2 (22010): Electiromagnetic compatibility
(MO - Parl 45, Festing measuremenl 1:.'L‘||||il|||d.‘:.- Wadiated, radio lrequency,

electromagnetic leld mmunity fest

R [ERAAT I BN OTOO00-4-3 (2006) A1 (2008) + A2 (2010% Dlectromagnetic campatibility (MY
Festing and measurement technigues. Radiated, radio- | requeney, cleetromagnetic fickl

H'I1I11|II|IEI\ Tesl

YR TEC G HI00A-4, Fd, 2.0 (200407 Blectromagnetic compatibility (EMOCY - Pagt 424 lesting

and meisurement wehniques - Electrical fast transient!/hurs) ity test

1 2703 LM d OG- (2000 : Electromagnetic compatibility (EMC) - Part =4 Testing and

measurement teehmigues - Electrical fast transicnt/buest immunity fest

1200904 HEC 6 1000-4-5, 14l 2.0 (2005-11) EN 6 1000-9-5: ¥ IL'l'lI'I.'II]LLl,‘_'IIq_']i\,‘ { 'L,\1|r]1:|i||1|1ii_\' (MO -

Part 452 Testing and measurement teehnigques - Surge immunity fest

2011-07-01 through 2012-06-30 f S WA,IWW,_\

 Effective dafes For the National lnstitute of Standards and fr—r{.-f;'-m.log;

Page 6 of 10 MWLAP-01S (REV. 2005-05-14)
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ﬂ,@ [m@ National Voluntary
NV ? ~ Laboratory Accreditation Program

ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODE 200737-0
AND TELECOMMUNICATIONS

Seope Revised: 20012-03-16
NVLAP Code  Designation / Deseription
124040 TEC O T000-4-5 (200 1), AN2000); EN 6LO00-4-5( 2001, A 1(2000): Suege ity Test

[ 2708hA el BS BN 61000-4-5 (2006); Electramagnetic eompatibility (EMC), Testing and measurement
techniques, Surae immuniry test

205d TRCT G HO00-A-6, L, 201 (20045 BN 61 000 -1 Electromagnetic compatibility (EMC) - Pan
00 Testing md measurement technigues Immunity 1o conducted disturbances, induced Iy

cacio-frequeney elds

205 EN GLI0-4-6 (1996) + A1 (2001 fmunity to Conducted Disiurbances, Indueed by Radio

Frequency Fields

[RETIRIY! TEC 0 T000-1-6 Fad, 3.0H{2008): Electromagnetic compatibility (EMC) = Part 4-6: Testing aml
mesureiment |1‘|.'F1l|it|1h'4- !IH:IIIIIIIil_\r' o comdueted disturbanees, induced Iy 1','1q|i|1.|'|'L‘L|IIi.'-llt')'
Ieleds

| 2105 EN G TO00-4-0 1 2000): Electomagnetic compatibitity (EMC) = Par 4260 Testing and
mesirement teehmgues = ity to condoeted disturbances, induced by radio-lrequeney
(AR

| 2060 TEC G IO00A-8 (2000 ), ATE2000Y EN 61 000-4 B (2000 0, A 20009 Power | regueny
Magnetie Field Bty Test

e LN O TO00-A-8 (19930 + AL {2001 Power Frequency Magnetic Field Tnumunity Test

| 206 TEC 6 1000-1-8 (2004 lectromagnetic compatibility (EMO) = Part 4-8: Testing and
measurement wehnigues - Power frequency magnetic lield mnnity fes

| 2061 N o 1000-4-8: 20100 Electromagnetic campatibility (EMO), Testing and measurement
technigques. Power lrequency magnetic fGeld immunity rest

1 2/107F¢ TEC OIO00-4-11, B 2 (2004-00) & EN 6 1000-4-1 |- Llectromagnetic compatibility (EMC)
Part d-11: Testing and measorement technigues - Voltage dips, short interruptions and
vollage variations immunily lests

2011-07-01 through 2012-06-30 i ; % i

Effective dalos - For the National Instituta of Slariandds and J'{.‘-T.'TI]D;'IJ!;}‘

Page 7ol [0 MVLAP-1S (REV. 2005-05-15
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ELECTROMAGNETIC COMPATIBILITY
AND TELECOMMUNICATIONS

NVLAP Code

| 2A07¢

M0

2N Ta

RN

PN T

| 2N 2A

WRN2Ad

IR

12/ N2a

[2/KN2e

2/ N2

Page 8ot [0

200 1-07-01 through 2012-06-30

NVLAP LAB CODIE 2007370
Scope Revised: 2002-03-160

Desienation / Description

ENOTOOG-A- 1T (1994 AT (2001 Voltage Paps, Short Interruptions and Vollage
Vartations lnmunity Tests

ENGTOO0-A- 11 20064 Voltage Dips, Short Inerruplions and WViltage Variations lmunity

l'ests

SNCO 0011 with RRL Notice No. 2005-130 (Dec 27, 2005): Voltage Dips, Short
Interrptions and Yoltage Variations linmunity Tests

ISIN O O00-4=1 1 (20085 R Notice Mo, 2008-4 (May 20, 2008): Vallaee Dips, Short
Intermptions and Yoltage Varations ity Tests

KN GTO00-4- 1T (Annex 17 RRA Announce 200064 Dee 24, 20007 Conlarmity
Assessment Provedure Tor EMS (Voliage Dips, Shoet litereuptions and Voltaee Variations
Linnunity lests)

RN December 2005) with RRL Notice No, 2005-83: Information Technolopy Lquipment

immuanity charaferistics = limits and methods of measurements

BN (20085 ) with RRL Notice No, 2008-4 (May 20, 2008) nformation Technology

| !|Ili|ll1!l'l1| '|IIIIIIIIIIil_\' clurateristics - limits ad methods of measurements

KN 24 (A nnex 5) with RRA Announee 2000-6 ( Dee. 24, 20009: ¢ onformity Assessiment
Procedure Toe BEMS (Information technology cquipment — Tmmunity chareteristios — 1imits

and methods ol measurement y

KN G1000-4-2 with RRL Motice No, 2005130 (Dec, 27, 2005 Electrostatic Diseha e
Tty Test

EONGLODI-A-2 {2008-5); RRL Notice No. 2008-4 ( May 20, 2008y Electrostatic | Jischarpe
Immunity Test

(KN OIO00-4-2 (Annex 1-1) RRA Announce 2010-6 (Dee. 24, 20103 Conformity
Assesanent Procedure for EMS (Fleetrostatic Discharpe Tvmunity Test)

Lawid P Medsrnman

For the Nahonal Institute of Standads and Technology

Effective dales

NVLAP-D1S (REV. 2005-05-19)
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ELECTROMAGNETIC COMPATIBILITY NVLAP LAR CODE 200737-0

AND TELECOMMUNICATIONS

NVLAP Code

1 K N3a

12/ N

2K NG

[ 2K N a

12K Nde

| K N

| 2 M50
[ KN Se

[ KNG

1 2N ba

[ 27K M

Page Yol 10

Rev. -

201 1-07-01 through 2012-06-30

Seope Revised: 2012-03-16

Desigration £ Deseription

KN 6T000-4-3 with RRL Natice No, 2005-1 30 (Dec, 27, 20051 Radiated, radio-lreguency,

electronmapnetic leld immunity test

KN 61000-4-3 (2008-5): RRL Notice No. 20084 (May 20, 2008): Radiated,
radio-frequency, electromagnetic field immunity test
KN OT000-4-3 {Annex 1-2) RRA Announce 2010-6 (Dee. 24, 20100 Radiated,

radio-lrequeney, electramagnetic licld Iy 1est

KM O TO00-4-4 with RIRL Notiee No, 2005130 (Dee, 2 LAY | IL'i'll'L‘IJI-'I:‘_'II.\'Iil'
compalibility (EMC ) Testing and measurement techniques - Fleetrical Fast Transient/Burst
T

M GEODO=0-4 (2008-5% BRI, Natice Mo, 2008 Z-‘lM.'I.\. 200, R I'-lL'l'||I1|1|;|]_‘_Ju_'|il'
compatibility (MO Testing and measurement teehnigues - Blectrieal Fast Uransient/Burst
[imvmniey Test

KN O L0004 { Annex 1-3) RRA Announce 2000-6 (e, 249, 20107 Flectromugenetic
compatibility (EMC ) Testing and measurement techngues - Bleetrical Fast Trmsient?/Burs)
Lty Test

KN GIO0G-4-5 with RRL, Notice Mo, 2005150 (Dee, 27, 2008): Surge Tty Test
IO TO00=A-5 (2008-5); RILL Notice Ma, 20008. l1|\’|,'|l\-' 20, 2008 ) Surpe vty Test

KN O I000-5-5 (Annes 1-4) RRA Announce 2000-6 {Dee. 24, 20100 Conlormity
Assessinent Procedure Tor EMS (Surpe Tnmunity Test)

SN O TO00-0-6 with RIRL Notice NMa, 20051 30 (Dec. 27, 20058 Flectromuaenelic
campatibility (EMO): Testing and measurement technigues - Tmmunity 1o conduered
disturbances,

KN OT000-4-6 (2008-5) RRL Notice No, 2008-4 (May 20, 2008): Flectromagnetic
compatibility (EMC): Testing and measurement technigues Tmmnily o conducted

chisturbances, mduced by radio-frequency Helds

 Dawid F Mdsnaman

" Effective dales

Far the National Instiftule of Standards and Technology

MWLAP-01S (REV, 2005.05-19)
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ELECTROMAGNETIC COMPATIBILITY NVLADP LAB CODE Z00737-0
AND TELECOMMUNICATIONS Scope Revised: 2012-03-16
NVLAP Code  Designation 7 Description
| 27 Nhe SN G TO00-1-0 (Annex =533 RRA Annaonce 2000-6(Dee, 24, 2010); Flectromapgnetic
campatihility (EMO): Testing and measurement fechniques - Tmmunity 1o conducted
disturbances, induced by radio-requency felds
| 2/KNBa ENOTOO0-4-8 with RRL Notice Ne, 2005-130 (Dee, 27, 2005): Power Frequency Magnetic
Field Tmmunity Tes
|2/ KN 8y M G IOO04-8 (2008-53): BRI, Notice No, 2008 { My 20, 2008): Power Freguency
Magmetic Field lmmuanity Tes)
T RN R BN O HO00-A-8 CAnnex [-6) RRA Annaunce 2000-6 (Dec. 24, 20000 Conlormity
Assessment Procedure for EMS (Power Fregueney Magnetic Field lmmuonity Test)
[RRA TG RRA Public Natification 20006, December 24, 2000 (K only): Contormity Assessment

Prowdure For Electromagneite Susceptibility (K only)

[2IRRATITT REA Pablic Notitication 200 <17, K only (July 5020010 Teehnicnl Regquirements Tor
Electromagnetic Susceptibility, 1< only

Froduet Safety Test Methods

[ 276060 Fak TGO T T2, 3.0 2007y Medieal electrical equipment - Parl 1-2: Genersl
veguirements for salety - Collateral standard: Electromagnetic compatibility - Requircments
anil fests

| 20060 A T G061 -2 2008-5) RIRL Natice Mo, 2008-4 { Wy 200, 20087 Medical electrical
cauipment - Parl 1-2: peneral requirements
lor satety - collateral standard: clectromagnetic compatibility -
regurenients and tests

2/6060 11 ENGOGOT-1-2 (20071 Medical electrical cquipment - Part 1-2: General requirements for

safety - Collateral standard: EMC - Requirements and lests

2011-07-01 through 2012-06-30 VY T Ml

Etiective dales Far the National lnstiuie of Standards and Tachnology

Page ol 10 MYLAP-01S {REY, 2005-05-19)
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