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Remarks: This report details the results of the testing carried out on one sample, the results contained in this test report do not relate to other
samples of the same product. The manufacturer should ensure that all products in series production are in conformity with the product sample

detailed in this report.

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/Terms-and-
Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and
within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification
of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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1 References

1) FCC CFR Part 1 (1.1307 & 1.1310), Part 2 (2.1091 & 2.1093)

2) RSS-102: Issueb clause 2.5.2

3) ICNIRP Guidelines for limiting exposure to time-varying electric, magnetic and electromagnetic
fields (up to 300 GHz)

4) Council Recommendation 1999/519/EC of 12 July 1999 on the limitations of exposure of general
public to electromagnetic fields

5) Council Recommendation 2004/40/EC of 29 April 2004 on the limitations of exposure of workers
to electromagnetic fields

6) AS/NZS 2772.1 Radiofrequency fields, Part 1: Maximum exposure limits - 3 kHz to 300 GHz

1.1 Modifications Required for Compliance
None
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2 General Information

2.1 Client Information

Name: Sanmina Corporation
Address: 13000 S. memorial Parkway
City, State, Zip, Country: Huntsville, AL 35803, USA

2.2 General Information of EUT

Product: LoRaWan
Model: 1006010
Frequency: 902 —915 MHz
Power to antenna: 20 dBm
Antenna gain: 1.0 dBi
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3 RF Exposure

3.1 Introduction

This generic standard applies to low power electronic and electrical apparatus for which no dedicated
product — or product family standard regarding human exposure to electromagnetic fields applies.
The frequency range covered is 10 MHz to 300 GHz.

The object of this standard is to demonstrate the compliance of such apparatus with the basic restrictions
on exposure of the general public to electric, magnetic and electromagnetic fields and contact current.

All electromagnetic fields

If the average power emitted by the apparatus operating in the frequency range 10 MHz to 300 GHz is
less than or equal top 20 mW the apparatus is deemed to comply with the basic restrictions without
testing.

Averaging time is 6 minutes in the frequency range 10 MHz to 10 GHz. The average time is equal to
68/f1.05 minutes (where f is in GHz) in the frequency range 10 GHz to 300 GHz.

If the total supply power or the input power to the circuitry producing the greatest emissions in the device
is less than or equal to 20 mW then it is assumed that the emitted power is less that 20 mW.

Pulse modulated electromagnetic fields with pulse duration less than 30 micro seconds For pulse of
duration less than 30 microseconds at frequencies between 300 MHz and 10 GHz, there is also a basic
restriction on SA. This is 2mJ kg? in any 10g of tissue in the head. For most pulses, the SAR restriction
will be more stringent, but for pulses with a repetition frequency of less than 100 Hz, the SA restriction
will predominate. For devices producing pulses with repetition rates below 100 Hz, the average power
should be less that 20 x prf mW (prf in Hz).

Calculations are made using the following equation:

_ l:)t Gt
q =
41tr2
Where
Pa4 = Power Density (W/m?)
Pt = Power Transmitted (W)
Gt = Gain of Transmitting antenna
r = Distance from Antenna (meters)
SGS North America Inc. Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
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3.2 Reference Levels
CFR 47 Part 1.1310
TasLe 1—Livits For Maxivun PermissieLe Exposure (MPE)
Frequencyrange |Electric field strength Magnetic field strength Power density |ayeraging time
(MHz) v/m) (A/m) (mW/cm?2) (minutes)
(A) Limits for Occupational/Contreolled Exposure
0.3-3.0 614 1.63 *100 B
3.0-30 1842/ 4,25/ *OO0/F2 B
30-300 1.4 0163 1.0 B
300-1,500 fr3o0 B
1,500-100,000 5 B
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 100 30
1.34-30 824/f] 2.19/ 180,72 30
30-300 27.5 0.073 0.2 30
300-1,500 f/1500 20
1,500-100,000 1.0 30

f=freauency in MHz * = Plane-wave eauivalent nower density

RSS-102:issue 5, 2.5.2 Exemption Limits for Routine Evaluation — RF Exposure Evaluation

RF exposure evaluation is required if the separation distance between the user and/or bystander and the
device’s radiating element is greater than 20 cm, except when the device operates as follows:

Below 20 MHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to or
less than 1 W(adjusted for tune-up tolerance);

at or above 20 MHz and below 48 MHz and the source-based, time-averaged maximum e.i.r.p. of
the device is equal to or less than 22.48/f0.5 W (adjusted for tune-up tolerance), where f is in MHz;

at or above 48 MHz and below 300 MHz and the source-based, time-averaged maximum e.i.r.p. of
the device is equal to or less than 0.6 W (adjusted for tune-up tolerance);

at or above 300 MHz and below 6 GHz and the source-based, time-averaged maximum e.i.r.p. of
the device is equal to or less than 1.31 x 10-2 x f0.6834 W (adjusted for tune-up tolerance), where f
is in MHz;

at or above 6 GHz and the source-based, time-averaged maximum e.i.r.p. of the device is equal to
or less than 5 W(adjusted for tune-up tolerance).

In these cases, the information contained in the RF exposure technical brief may be limited to information
that demonstrates how the e.i.r.p. was derived.
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3.3 Exposure calculations

As per the report 4286765 EMCO02, the power of the EUT are below,
Frequency Peak Output Peak Output ISED Power Conclusion
MHz Power (dBm) Power (mW) Limit (W)
902.3 19.83 96.2 1.371 Pass
908.5 19.82 95.9 1.377 Pass
914.9 19.72 93.8 1.384 Pass

Limit = 1.31 x 10-2 f0.6834 W

The limit of the range as per table 1 and the calculated Power Density is:
Frequency

Calculated Power Density

FCC Power

(MHz) (MW/cm?) Limit (mw/cm?) ~ conclusion
902.3 0.02408 0.602 Pass
908.5 0.02403 0.606 Pass
914.9 0.02348 0.610 Pass
Limit = f/1500 mW/cm”2, Antenna Gain is 1.0 dBi , 1.26
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4 Revision History

Revision . .
=Si0 Description of changes Revision Date
Level
0 Initial release 30 Apr 2018
SGS North America Inc. Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com

[ Member of the SGS Group (SGS SA)



		2018-05-16T15:43:47+0000
	Geneva
	SGS officially issued document




