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1. Purpose and Scope of Document

The purpose of this document is to provide the user with instructions on how to properly
operate the RepNode.

2. Overview of the RepNode
The RepNode is a 900MHz frequency-hopping self-contained deployment tool which
provides a link between a device running specially designed software and the mesh

network. The RepNode uses a 10 Farad Super Capacitor to provide operating power
during AC power outages.

2.0 Block diagram

Below you will find the block diagram for the main functions of this device.
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2.1 General presentation of the board and enclosure

Below is a picture of RepNode circuit board

C I BT R T

On the top side of the board (pictured above) you will find the RF components,
(underneath the RF shield), the power supply section, transformer and the PCB
antenna. The opposite side of the board contains the microcontroller and digital section
as can be seen in the picture below.
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External view of RepNode enclosure
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View of RepNode circuit board mounted inside enclosure

The JTAG connector is located above and to the right of the RF shield on the front side
of the circuit board. This is used for development purposes, loading firmware etc. A
typical adapter cable schematic is shown bellow:
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The RS232 interface uses a ISL4221EIR level converter chip, U107 which translates
the logic levels from the microcontrollers 3.3V to RS232 levels. This is an option and is
not normally populated. The zero ohm resistors, R133 and R134 bypass the signals
when the option is not used.

2.1.2 Super Cap Charger block
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The RepNode is available as a 115 VAC unit or as a 230 VAC unit. This is determined
at the time of manufacture by selecting either the 115 V or the 230 V transformer, T101.
The RepNode uses an LT1769 battery charger, U105 which charges two parallel
connected five Farad super capacitors, a total of 10 Farads. This design allows up to
200 mA charge current drawn from the transformer, which is rated at 2.3 VA. The
charge current is programmed by the value of resistor R114. Op-Amps U104 and U106

keep the cells balanced by providing a low resistance return path between the cells at
exactly ¥z the charge voltage.

Refer to the schematic above. The input AC line is connected to terminal block J106.
The transformer is protected from over voltage transients by varistor RV101 and
resetable fuse F101. The voltage at the secondary of transformer T101 is rectified by
bridge rectifier D107 and filtered by capacitor C110. The filtered DC voltage is further
protected from damaging voltage spikes by varistor RV102. There is an optional

connection for a solar panel input at J105. This voltage is ORed with the transformer
voltage by diode D102.

2.1.3 Buck / Boost Regulator block
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The power supply block uses a switch-mode regulator circuit shown below which
operates as a buck / boost regulator. This design maintains high efficiency due to a built
in power switch and burst-mode control. The radio current demands can be as high a
500mA in the transmit mode. During receive, the radio typically requires 35mA. This
design allows firmware control of the switching mode via microcontroller port bit GPIO1.
A high selects burst mode operation and a low selects fixed frequency operation. Fixed
frequency is selected by default by R132. Burst mode may be selected by defining port
bit GPIO1 as an output bit and outputting a high. Refer to the drawing below.
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2.1.4 RF modem block
The radio modem consists of the following functional entities:

Digital section:
Processor - U1 MSP430F149IPM
EEPROMSs - U9 24LC512T-I/SM, U8 24LC08BT-I/OT

RF section:

Chipcon RF transceiver - U2 CC1020 and LNA U7 SGL-0163/SOT363

Power amplifier — U6 MAX2235 power amplifier

RF switch — U4 UPG2010TB-E3 is switching in between receiver and transmitter
according with network hopping protocol.

3. Operation of the RepNode

The Nivis NetLink (NetLink Application.exe) application was developed in order to
exercise the features of the Radio Modem via the RF link. The NetLink application is a
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PC software program containing a GUI that controls various features of the Radio
Modem which is an integral part of the RepNode.

3.1. Getting started; Using The NetLink Application

Install the NetLink application and connect an RF Sniffer to a PC USB port using a
standard USB to Mini-B cable. Depress the power button, the red LED should light.
When the Sniffer enumerates, Windows will assign the next available COM port number
to the Sniffer. This can be verified by opening the Windows Device Manager and
making a note of the new COM port number. The assigned COM port number can
change each time the Sniffer is connected to the PC. This is a Windows function and
the user has no control over COM port assignment.

Open the NetLink application GUI and select the newly assigned com port number.
Press the ‘Connect’ button. Type in the serial number of the RepNode you are testing in
the box ‘Device SN'. At this point you are ready to interrogate the RepNode, read
registers and execute commands. Refer to the NetLink application manual for more
information.

#l- MetLink Version 1.0.3

File Help

Transceiver Mo [Time | Sense|FaCh|[Tolevel[Ta [ From [ANID |Pow |CmdCode [ CitNo |J

Serial Port [COM3 |  Disconnect Settings ™ Use encruption ™ Use histary 0 14:3337 to DN o 127| FFFF | FO4B | FFFFFFFF 0 1aMR_CHD 24081
1] 14:33:38/ o AN | 255 0| FO4E | 0001| 00000000, 60| ACK 24081

Device 2 14:3339 o AN o 0/ FO4B | 0007 00000000 B0 laMRB_CHMD| 24081

Device I [3270 ~|  add | pel | Esp | imp | Erase| [ Leam 3[14:3341 o AN | 254 0/FO4E | 0001 00000000, 60| LAMR_CMD) 24081
4 14:3342 to AN 255 0/ FO4B | 0007 00000000 50/ laMRB_CHD| 24081

Command 5 143342 AN 1] 0 FO4E | 0001| 00000000,  60)lAMA_CHD) 24081

Command. Get Active Profile - Execute E 14:3343 toaN o 0 FO4B | 0007 00000000 49 laMB_CMD| 24081
7 14:3349 to DN 1] 127| FFFF | FO4E | FFFFFFFF 0 1aMR_CHD 24082

- 8 143349 AN | 255 0| FO4E | 0001| 00000000, 60| ACK 24082

[ Mo | Time | Sense|FaCh| Tolevel [To  [From [AN 1D |Pow | CmdCode | CrtNo a9 143351 |t AN | 355 0 FO4E | 0001| 00000000 59| 1AMA_CMD) 24082

| 16| 143610/ to AN | 255 0]FOS0 | 0001| 000000000 60 LAMA_CkD) 24086 10 14:3351 | ta AN i} 0/FO4E | 0001 00000000 48 lAMA_CMD| 24052

DigFrom: 00003C70 P 11 14:3352) to &N 255 0| FO4E | 00071 00000000 60| laMR_CHD)| 24082

Prmity 20 12 14:3354 AN | 295 0/FO4E | 0001 00000000 60| WAMR_CMD| 24082

Command tppe: Manitar ) 13 143354 | to &N 255 0 FO4B | 0007 00000000 B0 laMRB_CHD| 24082

AMR Command: _GEt active prafile 14 14:36:08 to DN 1] 127 FFFF  FO50 | FFFFFFFF 0] laMA_CHD) 24086

E:‘i’;ﬂﬁs;saga'd- D 15 143609 AN | 1 0/ FOS0 | 0001) 0000DO0D, 60| ACK. 24086

Bl 16 14361010 AN | 255 0/FO50| 0001) 00000000 60| IAMR_CHD| 24086

MoO0fScheduledT asks: 1 17 1436171 to AN 255 0] FOS0 | 0007 00000000 B0 laMB_CMD| 24086

MNoOfEvents: 34 18 143613 to &N o 0 FOS0 | 00071 00000000 49 1aMR_CHD| 24086

IR : 19 143613 waN | 0 0FOS0 | 0001) 00000000 60| lAMR_CMD| 24086

gD H5/08/2008 152800 20 143514[10AN | O 0/ FO50 | 0001] 00000000 60/ 1AMRA_CMD{ Z4088]

ConfigurationFlags: 00

TimeSpncT hresholds: 21

TimeSyncThresholdy: B3

TimeSyncThresholdZ: o

Outageiw aitvalue: B

Sendlnteryal: 3

TamperThreshold: 10

LPConfig: HumChannels: 1

LPConfig: ChannelSize: E

LPConfig; IntervalLength: 3600

LPConfig ChannelsScalar: 11

LPConfig: Registerd: O0E4

LFConfig: Table: 0017 v J

Ready

4. RF Exposure Limit Warning
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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 co-located or
operating in conjunction with any other antenna or transmitter.

5. Compliance Statement (Part 15.19)

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.
2. This device must accept any interference received, including interference that
may cause undesired operation.

6. Information to the User {Part 15.105(b)}

NOTE: 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 radiated 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:

--Reorient or relocate the receiving antenna.

--Increase the separation between the eugipment and receiver.

--Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

--Consult the dealer or an experienced ratio/TV technician for help.

7. 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.
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