Application for Certification
For a RF Transmitter

ConectiSys Corp.
24730 Ave Tibbitts, Suite 130
Vaencia, CA 91355

Wireless Power Usage Monitoring System
M/N: HNET 5.0-BS8

FCC ID: SNKHNETS50BS8

REPORT # RV 68012A-001

This report was prepared in accordance with the requirements of the FCC Rules and Regulations
Part 2, Subpart J, 2.1033, Part 15.247, and other applicable sections of the rules asindicated
herein.

Prepared By:

DNB Engineering, Inc.
5969 Robinson Avenue
Riverside, CA 92503

12 Dec 2005



TABLE OF CONTENTS

Paragraph numbersin this report follow the application section numbers found in the FEDERAL
COMMUNICATIONS COMMISSION Rules and Regulations, Part 2, Subpart J for
Certification of eectronic equipment.

TABLE OF CONTENTS ...ttt bbbttt bbbt 2
1.0  ADMINISTRATIVE DATA .ottt sttt st s sne e 3
1.1  Certifications and QUalITICALIONS .........ccceeveiiiiiriieieree e e 3
1.2  Measurement Repeatability INfOrmation .........cccocveeiieieccee s 3
2.1033 (b) (1) Application for CertifiCatioN ..........cccceeeereeieriere e 4
2.1033 (D) (2) FCC IABNLITIEN ..iiviieieiieeeiesiesie ettt bbbt 5
2.1033 (b) (3) Installation and Operating INSIFUCLIONS ........cccvveeveeirciere e 6
2.1033 (b) (4) Brief Description of Circuit FUNCLION ........cccoveieeiieiece e 13
(0 C N (o) I () 1 =] Lo Te: Q= - o S 14
2.1033 (b) (6) RepOrt Of MEaSUIEMENTS .......ccvveiereesieeieseesieeeesree e eee et eae e sse e e e sneeneeeneenns 15
15.207 Conducted Emissions (General ProvViSIONS) .......cccccevceeveriennieesessenseeneens 16
15.209 Radiated Emissions (General ProviSiONS) ......ccccceceveeveeieeseesieseeseeeeenn 20
15.205 Transmitter Radiated Spurious - Restricted Bands ..........cccccoccvveevenenee. 26
15.247 (a,1) Channel SEParalion .........cccceeeeeeereeieseeseesesseeseese e e e see e sseeneesnes 46
15.247 (b,2) Maximum Peak Output Power (Conducted) ........cccocerererieninneeniereeee 60
15.247 (c) Conducted Band Edge Measurements and Out of Band Emissions ........ 64
2.1033 (b) (7) Equipment PhotOgraphs .........ccveieiieieeie et 69
15.247 (2,b,5) RF EXPOSUre REQUITEMENLS ......c.ceiveeierieesieeieeeesieeeesreeseeaeseesseeeesseesseeneesneensens 86
[0 0 = oo SRS 87

Page 2 of 87



1.0 ADMINISTRATIVE DATA
1.1  Certifications and Qualifications

| certify that DNB Engineering, Inc conducted the tests performed in order to obtain the
technical data presented in this application. Also, based on the results of the enclosed data, |
have concluded that the equipment tested meets or exceeds the requirements of the Rules and
Regulations governing this application.

1.2  Measurement Repeatability Information

The test data presented in this report has been acquired using the guidelines set forth in FCC Part
2.1031 through 2.1057, Part 15. The test results presented in this document are valid only for the
equipment identified herein under the test conditions described. Repeatability of these test results
will only be achieved with identical measurement conditions. These conditions include: The
same test distance, EUT Height, Measurement Site Characteristics, and the same EUT System
Components. The system must have the same Interconnecting Cables arranged in identical
placement to that in the test set-up, with the system and/or EUT functioning in the identical
mode of operation (i.e. software and so on) as on the date of the test. Any deviation from the test
conditions and the environment on the date of the test may result in measurement repeatability
difficulties.

All changes made to the EUT during the course of testing as identified in this test report must be
incorporated into the EUT or identical models to ensure compliance with the FCC regulations.

Gfoml)

C. L. Paynelll (Para 1.1)
Sr Engineering Manager
Riverside Facility.

DNB Engineering, Inc.
Tel. (951) 637-2630

FAX (951) 637-2704
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2.1033 (b) (1) Application for Certification

Name of Applicant:

FRN Number:

Applicant is: X
Vendor

Licensee

Prospective Licensee

Other

Name of Manufacturer
Description:

Part Number:

Anticipated Production Quantity:

Frequency Band:
Rated Power:
Type of Signal:
Hopping Channels:

Max Data Rate:

ConectiSys Corp.

24730 Ave Tibbitts, Suite 130
Valencia, CA 91355
0009559063

M anufacturer

ConectiSys Corp.

Wireless Power Usage Monitoring System
HNET 5.0-BS8

Multiple Units

902.62-927.77 MHz

332mW (25.21dBm)

FHSS

64 minimum

9.2 kbps
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2.1033 (b) (2) FCC Identifier

FCC ID: SNKHNET50BS8

ConectiSys Corp.

Model: H-NET™ 5.0-BS8
FCC ID: SNKHNET50BSS8
S/N: 000000

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.

Figure 1 - Label
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2.1033 (b) (3) Installation and Operating Instructions

: ? Applied Innovative Sciences, Inc.

ConectiSys H-Net™ 5.0 8Ch Basestation
Installation and Operations Manual

Sections:
. FCC Warning, Compliance and Radio Frequency Exposure Statements
Il. Introduction and Basestation Description
lll. Basestation Mounting and Wiring.
IV. Basestation Software Configuration.
V. Reference Figures.

I.  FCC Warning, Compliance and Radio Frequency Exposure Statements

FCC Warning

The users manual or instruction manual for an intentional or unintentional
radiator shall caution the user that changes or modifications not expressly
approved by the party responsible for compliance (ConectiSys) could void the
user's authority to operate the equipment.

FCC Compliance Statement

This device complies with Part 15 of the FCC Rules. Operation is subjected 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.

FCC Radio Frequency Exposure Statement

The H-Net™ 5.0 8Ch Base Station has been evaluated under FCC Bulletin OET
65 and found compliant to the requirements as set forth in CFR 47 Sections
2.1091, 2.1093, and 15.247 (b) (4) addressing RF Exposure from radio frequency
devices. The radiated output power of the H-Net™ 5.0 8Ch Base Station is well
below the FCC radio frequency exposure limits. Nevertheless, this device should
be installed in such a manner that the potential for human contact during normal
operation is minimized. To ensure RF exposure compliance, in order to comply
with RF exposure limits established in the ANSI C95.1 standards, the distance
between the antenna and the user should not be less than 20 cm.

Page 1 of 7
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Applied Innovative Sciences, Inc.

Il. Introduction and Basestation Description

Introduction: The H-Net™ radio system has been developed by ConectiSys
Corp. as an Automatic Meter Reading (AMR) solution for residential and
commercial energy markets. H-Net™ utilizes a proprietary protocol for two-way
communication using a wireless, tower-less network. The H-Net™ 5.0 Eight
Channel Basestation is a controlling hub for an H-Net™ 5.0 radio system
network. The basestation provides a central point for data collection from
individual meter units, synchronizing and communicating with individual meters in
a TDMA scheme. The eight channel basestation is designed to receive data
from up to eight meter units simultaneously time in the basestation’s receive
sequence. The design provides a solid foundation for future iterations of
basestations that will integrate additional receivers.

The basestation consists of a PC/104 computer, Compact Flash drive,
AC/DC converter, DC/DC converter, battery back-up system, surge protectors
and 8 H-Net™ 5.0 radios (one of which has been modified to be the transmitter
unit, while the other seven will only receive). The power system is comprised of
a 120VAC to 12VDC converter with a 12VDC-battery backup and a 12VDC to
5VDC/3.3VDC converter to power the PC/104 and radios respectively. The radio
system is composed of eight radios, each composed of two PCB assemblies
(controller module and RF module), a multiplexing board and an omnidirectional
vertically mounted, horizontally polarized antenna. The controller and RF
modules interface together via PCB mounted headers. The controllers are
interfaced to the PC/104 via RS232 serial lines. The antenna is weather sealed
and mounted on the top of the basestation. The basestation is housed within an
environmentally sealed enclosure meeting the following standards:

UL 508 Type 3R, 4, 12 and 13

CSA Type 3R, 4, 12 and 13 Complies with

e NEMA Type 3R, 4, 12 and 13
e JIC EGP-1-1967 unless marked®
e |EC 529, IP66

Page 2 of 7
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Applied Innovative Sciences, Inc.

1. Installation and wiring:

WARNING: Failure to wire as instructed may cause damage to device or

connected equipment or personal injury. To be installed or checked by an

electrician or qualified person only.

Note:

e Before basestation installation has begun, the basestation should checked to
ensure the AC circuit breaker and battery backup switches are in the off
position. (See Figures 1 and 5).

e All wiring devices must be installed and used in accordance with applicable
listings, ratings, and codes. References to National Electrical Code are
applicable to installations in the United States only.

1. Basestation Mounting:

a. The H-Net™ Eight-channel basestation comes configured to be
mounted on a vertical 2 % inch diameter pole.

b. Mounting pole must be sturdy enough to support 50 pounds against
maximum local wind conditions.

c. Basestation mounting height will be determined by a qualified
technician after a local site survey has been conducted.

d. Basestation is mounted to pole by two 360° Clamping U-Bolts.
(See Figure 2).

2. Basestation Wiring

a. 120VAC and modem wiring are to be run through 2 inch flexible
metallic conduit designed for such applications.

b. Conduit is connected to bottom of basestation through two Liqua-
Seal connectors. (See Figure 3).

c. Modem cable should be run through left conduit and 120VAC
through the right.

d. Modem cable should be a standard RJ-11 telephone cord
connected to a direct telephone line.

e. Modem cable is plugged into topside of telephone line surge
protector (See Figure 4).

f.  120VAC wiring is connected circuit breaker and ground block.
Wiring should be white wire (neutral) connected to circuit breaker
left terminal, black wire (hot) connected to circuit breaker right
terminal and green wire (ground) connected to the green and
yellow DIN rail grounding block (See Figure 4).

Page 3 of 7
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Applied Innovative Sciences, Inc.

IV.  Software Configuration:

H-Net™ 5.0 Eight Channel Basestation software needs to be configured for each
installation.

1. After the basestation has been properly installed connect a PS/2 mouse
and keyboard to the indicated connectors in the basestation.

2. Connect a standard VGA PC monitor to the DB15 monitor connector. (See
Figure 5).

3. Power up monitor.

4. Power up basestation by flipping the battery back up and circuit breaker
switches to the on position.

5. After Windows has finished loading, the H-Net™ software will launch
automatically. Close this program by clicking exit.

6. Open hnetbase.ini (configuration file) for editing (See Figure 6).

7. Change “phone = ##HHHHHHH# and “mirror = #HEHEEHEERAE to dial-up
numbers for desired ConectiSys server.

8. Ensure “make_call = 1.

9. “combase = #" should be set for the ComPort number of the radio module

set for transmitting, this should be set to 2 in most cases.

10.“count = #” should be set to the number of radios that will be used in the
basestation, this should be set to 8 in most cases.

11.Save and exit file.

12.Reboot basestation by shutting down Windows and turning off circuit
breaker and battery back up switches, then turning switches back on
again.

13.Basestation will dial up and connect to ConectiSys server after reboot.

Page 4 of 7
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Applied Innovative Sciences, Inc.

V. Reference Figures:

Figure 1 — Circuit Breaker and Battery Backup Switches

Figure 2 — Basestation Pole Mounting
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Applied Innovative Sciences, Inc.

Figure 3 — Liqua-Seal Connector’s with Conduit

Figure 4 Modem cable and AC wiring

B R
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Applied Innovative Sciences, Inc.

Figure 5 — Monitor, Mouse and Keyboard Connections

Figure 6 — Software Configuration File

File Edit Format View Help

[MODEM]

phone = 13109736844
mirror = 16612576487
make_call = 1

[SERIAL]
combase = 2
count = 8
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2.1033 (b) (4) Brief Description of Circuit Function

Introduction: The H-Net™ radio system has been devel oped by ConectiSys Corp.
as an Automatic Meter Reading (AMR) solution for residential and commercia
energy markets. H-Net™ utilizes a proprietary protocol for two-way
communication using a wireless, tower-less network. The H-Net™ 5.0 Eight
Channel Basestation is a controlling hub for an H-Net™ 5.0 radio system
network. The basestation provides a central point for data collection from
individual meter units, synchronizing and communicating with individual meters
inaTDMA scheme. The eight channel basestation is designed to receive data
from up to eight meter units simultaneously time in the basestation's receive
sequence. The design provides a solid foundation for future iterations of
basestations that will integrate additional receivers.

The basestation consists of a PC/104 computer, Compact Flash drive, AC/DC
converter, DC/DC converter, battery back-up system, surge protectors and 8 H-
Net™ 5.0 radios (one of which has been modified to be the transmitter unit, while
the other seven will only receive). The power system is comprised of a120VAC
to 12V DC converter with a 12V DC-battery backup and a 12VDC to
5VDC/3.3VDC converter to power the PC/104 and radios respectively. Theradio
system is composed of eight radios, each composed of two PCB assemblies
(controller module and RF module), a multiplexing board and an omnidirectional
vertically mounted, horizontally polarized antenna. The controller and RF
modules interface together via PCB mounted headers. The controllers are
interfaced to the PC/104 via RS232 serial lines. The antennais weather sealed and
mounted on the top of the basestation. The basestation is housed within an
environmentally sealed enclosure meeting the following standards:

UL 508 Type 3R, 4, 12 and 13

CSA Type 3R, 4, 12 and 13 Complies with
NEMA Type 3R, 4, 12 and 13
JIC EGP-1-1967 unless marked'
IEC 529, P66
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2.1033 (b) (5) Block Diagram

Supplied separately for confidentiality.
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