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Section 1
GENERAL INFORMATION

Manufacturer: Nivis, LLC

1000 Circle 75 Pkwy.

Third Floor

Atlanta, GA 30339
Manufacturer representative: Mr. Ed Castro
Equipment covered by this report: Model no. NIV04
Options covered by this report: None
Equipment serial no. Prototype
Test specifications: To determine compliance with:

FCC, Part 15, Subpart B and C,
Rules and Regulations, Class A.

Test report number: 08-252A

Test commenced: July 1, 2008

Test completed: July 11, 2008

Test engineer: Edward Barnes

Test Facility: The test facility used to perform these tests is on file
with the FCC under registration number 637500 and
located at:

EMC Testing Laboratories, Inc.
2100 Brandon Trail

Suite 101

Alpharetta, GA 30004
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Section 2

PRODUCT DESCRIPTION AND TEST SUMMARY

Product description:
The radio, model no. NIV04 is a 2.4 GHz spread spectrum transceiver. The radio is
intended to be used within Nevis’s product, model no. Acuity Edge Router ER-550.

The integral antenna is manufactured by Nearson, model no. S151AH-2450 with a 5 dBi
gain. The connector is a reverse threaded SMA.

The product, model no. Acuity Edge Router ER-550 encloses the following component
judged as critical:

1- An Access Node USB, printed wiring board manufacturer by Nivin, part no.
51000078-001, rev. no. C. See circuit schematics, Section 17.

2- A Com Board, printed wiring, manufacturer by Nivin, part no. 51000086-001, rev
B. See circuit schematics, Section 18.

3- A power supply, manufactured by Bear Power Supplies, model no. BP41015120.

4- A radio manufactured by L S Research, LLC. model no. NIVV04, rev. no. B. with a
radio printed wiring board, no. 51000082, rev. no. B. See trace layout drawing,
Section.

The test results apply only to the products identified on the test report.

Test configuration:

The equipment under test (EUT) was set-up and configured as specified by the manufacturer
as follows:

1- The product was connected to the following support peripherals:

A. A laptop.

Product Description and Test Summary ...
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2- The EUT utilized the following cables and were connected as indicated below:
A- An Ethernet cable between the product and laptop.
B- Power cable.

Worst case transmit duty Cycle:
The duty cycle factor used in the calculation of average radiated limits (15.209 (d)) is
described below.

Maximum transmit time On equals 10mS over a 125 mS period.
The Duty Cycle is calculated as follows:

(10/125) 100% = 8%
In terms of voltage dB: 20 log (10/125) = -21.9 dB

Modifications:
The following modifications were required to comply with the radiated emission limits:

1- None

Engineering Statement:

All measurement data of this test report was taken in accordance with the FCC, Subpart C,
Part 15.247, Class A Rules and Regulations and ANSI C63.4-(03) by EMC Testing
Laboratories, Inc. located in Alpharetta, Georgia. Although this data is taken under stringent
laboratory conditions and to the best of our knowledge, represents accurate data, it must be
recognized that emissions from or immunity to this type equipment may be greatly affected
by the final installation of the equipment. Therefore, EMC Testing Laboratories, Inc., while
supporting the accuracy of the data in this report, takes no responsibility for use of equipment
based on these tests. The manufacturer of this equipment must take full responsibility for
any field problems which may arise, and agrees that EMC Testing Laboratories, Inc., in
performing its functions in accordance with its objectives and purposes, does not assume or
undertake to discharge any responsibility of the manufacturer to any other party or parties.

Product Description and Test Summary ...
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Conclusion:

With the above-indicated modifications, the product covered by this report has been tested
and found to comply with the above-indicated standards.

Tested by: Edward Barnes, RF Engineer

Approved by:
Gene Bailey, Engineering Manager,
EMC Testing Laboratories, Inc.
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Section 3

STANDARD REFERENCE

The following primary standards were used for this test:

1- ANSI C63.4-2003: Method of Measurements of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the 9 Khz to 40 Ghz.

2- US Code of Federal Regulations (CFR) (03): Title 47, Part 15, Radio Frequency
Devices, Subpart C, Intentional Radiators.

Note: Applicable amendments were applied to all standards.
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Section 4

CONDUCTED OUTPUT POWER AT ANTENNA TERMINALS

Test Results

Output in FCC

Frequency (MHz) dBm Limits
2405 18.85 dBm 30 dBm
2440 19.55 dBm 30 dBm
2475 19.40 dBm 30 dBm




Page 9 of 101

Test report no 08-252A

EMC Testing Lab. (770) 475-8819

E 407
8JOW

8 V
aoed]

vV NV

vV M3IA

v d70H
XVK

V 31I"dM
HY313

Jasuw @g°@ge dMS ZHW T MBA# ZHW @°T M8 S3dH#

ZHW @@P°S NVdS ZH9 @PPSEY "2 H3ILN3D
HHOO
94 9S8
gsS VA

wgp S8 87

ZH9 E9ESHY 'S

Moz Lod Lo @ va._m<_)_ ;
R | /8p
: grv
B N 9071
1o 1 i I Mv3d
wgp S8°87 gp gy 1V wgp @g-e2 <434
ZH9 EQEGHY "2 HMNW a

Bgge ‘8@ nr @@ ‘v 87



Page 10 of 101

Test report no 08-252A

EMC Testing Lab. (770) 475-8819

c 30 T
2Jon

1437
Ad LX3N

1H9IH
Ad LX3N

AvV3d
LX3N

v
HINHVI

49 «
HaXHVI

Jasu @g-ge dMS ZHWN T MBA#
ZHW @@@°S NVdS

ZHW @°7 M8 S3d#
ZH9 @PPPvYy "2 "H3LN3D

ard

ZH9 @PgPvrYy°c

(a0 H3LNZD/

Hd0J
J4 3JS
gs VA

~
.\\ )
N

/8p
g

9071
AvV3d

wgp G5 67 gp gy L1V

ZH9 B8BE@VY°"C HMW

wgp @g-ee d43d

a4y

8gge ‘8@ TINr BE LT 8T



Page 11 of 101

Test report no 08-252A

EMC Testing Lab. (770) 475-8819

dJasuw g ge dMs ZHWN T MBA# ZHW @°'7 M8 S3dH#

nuapy
ME8 TIW3

440 NO
AV 4IA

OIlvH
Mad/MaA

NVW 0LNV
M8 dIA

NYW 0LNv

ZHW @@@°S NVdS ZH9 @@ES/y 2 H3LN3D

HHOO

dd 3S
g5 VA

ZHW @°7

Ny, ([ 204100 .

/8p

e 9071
—— T ol =

ugp gy -7 gp gv 1V wgp g'ec 43d
ZH9 BBESG/ZV "2 HMW a2/
B@@ge ‘88 TN SE @2 BT



EMC Testing Lab. (770) 475-8819
Test report no 08-252A
Page 12 of 101

Section 5

Antenna Conducted Spurious Emissions
15.247(c) Low
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Section 6

Antenna Conducted Spurious Emissions
15.247(c) Mid
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Section 7

Antenna Conducted Spurious Emissions
15.247(c) Hi
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Section 8

OUT OF BAND CONDUCTED EMISSIONS

Frequency (MHz) Level below Carrier (dBc)
11.184 -35.91
10.81 -39.71
163.5 -43.60
10.74 -40.94

NOTE: No other out of band conducted emissions within 50 dBc of the
fundamental transmit frequency.
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Section 9

CONDUCTED EMISSIONS
Low
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Section 10

CONDUCTED EMISSIONS
Mid
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Section 11

ANTENNA CONDUCTED EMISSIONS
Hi
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Section 12
TRANSMITTER RADIATED EMISSIONS
IN RESTRICTED BANDS
Radiated emissions were performed from 30 MHz to 24000 MHz.
For radiated emissions tests, the analyzer setting was as follows:
RES BW VID BW
Frequency <1 GHz 100 kHz 100 kHz
Frequency >1GHz 1 MHz 1 MHz (Peak Measurements)
1 MHz 10 Hz (Average Measurements)

Transmitter was tested and scanned for emissions using the lowest frequency 2405 MHz,
the middle frequency 2440 MHz, and the highest frequency 2475 MHz.

Method

In any 100 kHz bandwidth outside the EUT passband, the RF power shall be at least 20 dB
below that of the maximum in-band 100 kHz emission.

Frequency (MHz) Polarity Level below carrier (dBc)
4880 MHz Horizontal -41.75 dBc
4880 MHz Vertical -40.89 dBc
4950 MHz Horizontal -37.64 dBc
4950 MHz Vertical -36.42 dBc
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Section 13

6 dB Bandwidth

Test Result
Frequency (MHz) 6 dB Bandwidth
2405 2.588 MHz
2440 2.625 MHz
2475 2.588 MHz
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RADIATED EMISSIONS MEASUREMENTS

Paragraphs: 15.209 (a)

Model number: Acuity Edge Router ER-550 Test date: July 2, 2008
Measurement | Corrected | FCC Minimum
Frequency, | Reading, Reading, Limit, Margin,
MHz dBuV/m dBuV/m dBuV/m dBuV/m

Horizontal - Horizontal

or Horizontal Antenna Polarization

There were no measurable radiated emissions within
12 dBuV/m from the limits in either the Vertical
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Section 15
AC LINE CONDUCTED EMISSIONS
Model number: Acuity Edge Router ER-550
Test voltage: 120V 60Hz Test date: July 7, 2008

Frequency | Reading | Frequency | Reading FCC Limit, Margin
MHz dBuv, L1 MHz dBuv, L2 dBuVv dB

There were no measurable emissions within 15 dBuV/m
from the FCC limits
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Conducted Emissions Measurements cont...

Section 8

CONFIGURATION

EUT Laptop

4—— Power cord
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Section 16

TRACE LAYOUT and CIRCUIT SCHEMATICS
Radio, Model no. NIVO
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Section 17

CIRCUIT SCHEMATICS
Access Node
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Section 18

CIRCUIT SCHEMATICS
Communication Board
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PHOTOGRAPHS
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Photographs cont...

Illustrates Complete Product




EMC Testing Lab. (770) 475-8819
Test report no 08-252A
Page 87 of 101

Photographs cont...

Radiated Emissions Measurements
Product
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Photographs cont...

Radiated Emissions Measurements
Product
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Photographs cont...

Conducted Emissions Measurements
Product
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Photographs cont...

Main Board with Radio Board, Utilizing Cover
Showing Grounding Straps
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e AN

WNPOW ®18Q 120

Photographs cont...



EMC Testing Lab. (770) 475-8819
Test report no 08-252A
Page 91 of 101

Other View of Main Board with Radio
Showing Grounding Straps

(24 Data Module
- - BN

Wrmmmon B

Photographs cont...
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Radio Board

Photographs cont...
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Radio Board with Cover Removed
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FCC LABEL
Product
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REVISIONS
REVSION ;! DESCRIPTION ¥ DATE APPROVED
1 RELEASED 02/19/08 CENE

SPECIFICATION
CONTROL

1. MATERIAL: .002" THICK POLYESTER WITH 3M #400 OR #7921 ACRYLIC ADHESIVE
a. BACKING: SILICONE RELEASE LINER
b. FACE COLOR: WHITE WITH BLACK INK
2. ENVIRONMENTAL:
a. TEMPERATURE RANGE: -40°C TO +85C
b. ADHESIVE, MATERIAL AND INK SHALL BE RESISTANCE TO UV DEGRADATION
¢. LIGHT AND HUMIDITY AS SPECIFIED IN UL 969 — OUTDOOR EXPOSURE TEST
3. FONT: MODEL ID AND FCC ID ARIAL 9 BOLD AND TEXT ARIAL 8
4. LABEL SIZE: 1.50" WIDE X 1.10" HIGH

FE

FCC ID: SQB-NIVISAN0100
IC: 6546A-NIVISAN0100

THIS DEVICE COMPLIES WITH PART 15 OF THE FCC
RULES. OPERATION IS SUBJECT TO THE FOLLOWING
TWO CONDITIONS.

(1) THIS DEVICE MAY NOT CAUSE HARMFUL
INTERFERENCE, AND (2) THIS DEVICE MUST ACCEPT
ANY INTERFERENCE RECEIVED, INCLUDING
INTERFERENCE THAT MAY CAUSE UNDESIRED

OPERATION.

DRAWN BY: C.ENE DATE: 02/19/08 NIVIS LLC.
|APPROVALS . ATLANTA , GEORGIA
DOC CONTROL: DATE: TITLE:
_PURCH’G: DATE: Product Label, FCC
DEV ENG: DATE:
QUAL ASSR: DATE: EDGE ROUTER

g ; SIZE |FCSMNO. DWG. NO. REV.
MFG ENG: RATE: A _ 90000545 -~ A
PRODUCT MGR: DATE: SCALE: NONE SHEET: 1
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FCC LABEL
Radio
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REVISIONS
REVSION DESCRIPTION E)ﬁ_\TE APPROVED
s RELEASED 2/19/08 CENE i

SPECIFICATION
CONTROL

1. MATERIAL: .002" THICK POLYESTER WITH 3M #400 OR #7921 ACRYLIC ADHESIVE
a. BACKING: SILICONE RELEASE LINER
b. FACE COLOR: WHITE WITH BLACK INK
2. ENVIRONMENTAL:
a. TEMPERATURE RANGE: 40'C TO +85°C
b. ADHESIVE, MATERIAL AND INK SHALL BE RESISTANCE TO UV DEGRADATION
c.  LIGHT AND HUMIDITY AS SPECIFIED IN UL 969 — OUTDOOR EXPOSURE TEST
3. FONT: ARIAL APPROXIMATELY AS SHOWN
a, HEIGHT: .050" BOLD, .035 REGULAR

4. LABEL SIZE: 0.75" WIDE X .40" HIGH

FCC ID: SQB-NIVISANO100
IC: 6546A-NIVISANO100

DRAWN BY: C.ENE DATE: 02/19/08 NIVIS LLC.

APPROVALS ATLANTA , GEORGIA
DOC CONTROL: DATE: aoox

PURCH'G: DATE: Shield LABEL, FCC

DEV ENG: DATE: Edge Router

QUAL ASSR: DATE:

[t ; ) SIZE |FCSM NO. DWG.NO. | REV.
MFG ENG: DATE: A il ;

PRODUCT MGR: DATE: SCALE: NONE SHEET: 1
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FCC INFORMATION
Manual
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8. RF and Compliance
8.1 RF Exposure Limits WARNING

To comply with FCC’s RF exposure limits for general population / uncontrolled
exposure, the antenna(s) used for this transmitter must be installed to provide a
separation distance of at least 20cm from all persons and must not be collocated or
operating in conjunction with any other antenna or transmitter.

8.2 Compliance Statement (Part 15.19)

This Device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:
e This device may not cause harmful interference.
e This device must accept any interference received, including interference that
may cause undesired operation.

8.3 Information to the user (Part 15.105)

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

e Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

e Connect the equipment into an outlet on a circuit different from that to which the

receiver is connected.
e Consult the dealer or an experienced radio/TV technician for help.

8.4 WARNING (Part 15.21)

Changes or modifications not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.

Propristary & Confidential — NIVIS LLC
Page 14 - V1.0
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Test Equipment Model No. Cal. Due
Spectrum Analyzer HP 8565E Oct.08
Spectrum Analyzer HP 8591A Jan 09
Spectrum Analyzer 8592L Jan 09
Signal Generator 83640L Oct 08
Signal Generator 8644A
Signal Generator 8648A Jan 09
LISN 94641-1 Jun 09
LISN 3825/2 Aug 09
LISN LI-210 Jul 09
Preamplifier QB-820 Jan 09
Preamplifier 8449B Jan 09
Preamplifier PA-840 Oct 08

Page 100 of 101

Antennas Freguency Span
Biconical 20 - 200 MHz
Log Periodic 200 - 1000 MHz
Dipoles 20 - 1000 MHz
Horn 1-18 GHz

Horn (2) 18 - 40 GHz

All antennas are calibrated annually
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