MultiHop HB2 Data Radio Board Module

Features

Sure Cross® MultiHop embeddable board devices provide connecfivity where traditional wired connections are
not possible or are cost-prohibitiva.

= Wiralass industrial moduls with two PMP discrata inputs, two PNP discrata outputs, two 0 10 20 mA
analog inputs, and twa 0 1o 20 mA analog outputs

« Salaclabla transmit power kavals of 250 mW ar 500 mW far 900 MHz modeals and 85 mW for 2.4 GHz
madals

= 10 % DC to 30V DC powar inpul

= Séll-healing, auto-routing radio frequancy natwork with muliple hops extends the netwark’s range and
improvas radio link parformanca

= Sarial and 70 communication on a Modbus platform

= Massage routing improves link parfarmanca

= DIP switchas sakect oparational modas: cliant, repaatar, or sarvar

= Fraguancy Hopping Spread Spactum (FHSS) technalogy ensuras raliabla data dalivary

Models

Madal Antanna Camadtion Fraquency Vo
DXE0DRIM - B2 Ext. Reverss Palaity SMA, 50 900 MHz 15 Band
Ohms
OXa00R2MHE2 2.4 GHz I5M Band Inputs: Twa PHP dizorate, twa 0 8 20 ma analag
DX E0DRIMU-HES 00 MH z 150 Band Cufputs: Twa PHNF dsorate, fwo 0 0 20 md analog
UFL-R-SMT.001)
DMEa0DR2MU-HER 2.4 GHz I5M Band

Cnnﬁguratinn |nstructions

Set Up Your MultiHop Network

Tosatup and install your wiraless MulliHop natwork, follow thasa staps:

1. If your radios hava DIP switchas, configura tha DIP switcheas of all davicas.

2. Cannacltha sansars to the MultiHop radios if applicabla.

3. Apply powar to all davicas.

4. If your MultiHop radio has rotary dials, sal the MultiHop Radio 1D, | your MulliHop radio has no rotary dials, continua to tha naxi
stap.

5. Farm tha wirakss nalwork by binding tha sarvar and rapaatar radios to thea cliant radio. If tha binding instructions ara not includad in
this datasheat, rafar to tha quick star guide ar product manual.

4. Obsarva tha LED bahawior to wanfy tha davicas ara communicating with aach othar.
7. Canfigura any ¥0 points o usa the sansors conneclad to tha Sura Cross davicas,

B. Conducta site survay batwaan tha MultiHop radiaos. I the site survay instructions ara notl includad in this datasheaat, rafar to tha
praoduct manual.

9. Install your wirelass sansor natwark componants. If tha installation instructions are not included in this datashasat, rafar to the product
manual.

Far addiianal infarmation, refar to ana of tha following documants:
» MultiHop Data Radio Quick Start Guide: 152653
* MuluHop Data Radio Insruction Manual: 151317
* MultiHop Regster Guide: 155289

Configure the DIP Switches

Bafora changing DIP switch positions, disconnact tha puwer.“'

Aoy changes made 1o the DIP swikchas ara notl recognizad untl after power 5 cycled to the device. For parameatars nol setl using the DIP
switches, use the configuration software 10 make configuration changas. For parameaters sel using the DIP swiichas, the DIP switch positions
avarnda any changas madea using the configuration softwara.

‘1 For devicea powered by batieries integrated into the housing, Fiple-chck bution 2, hen double-chick button 2 to reset he device without removing the battery.

@'r: 155853 Ray. L

Owiginal Instrucions i) Banner Engineering Corp. All nghts reserved.
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DIP Switch Settings (MultiHop)

Switches
Device Satings 1 2 3 4 5 & L |
Sandal line baud mte 19200 OR U sar defined mosiver siofs OFF " OFF
Sedal line baud mte 38400 OR 32 receiver siis OFF ON
Sedal line baud mte 9800 OR 128 reaceiver siois O QOFF
Sedal line baud mte Custam OR 4 racaiver slats 0N ® O *
Panty: Mana OFF" OFF *
Panty: Evan QOFF |
Padty: Odd 0N OFF
Dhi=aklea :uri:!| {ow powe made ) and enable the moasver slols Ol 3 ON 3
salact far switches 1-2
Tran=mif pawer
900 MHz radias: 500 mW {27 dBm | OFF*

24 GHz rada=s 85 mW (18 dBm)and 60 ms Fama

Transmid pawear

900 MHz radias: 250 mW (24 dBm ) Ol
24 GHz radas: 85 mW (18 dBm)and 40 m=s Fama

Appication made: Madaus OFF!

Appicaton made: Tramsparant Lol

MuliHap radio safting: Repaatar QFF ' QFF '

MuliHap radio =afting: Client OFF OM

MuliHap radio ==fing: Server Ok 2 QFF *

MuliHap radio safting: Resarved [l O
" Dafaull configuration

? Dafault configuration for tha E housing modals anly

Application Mode

Tha MulliHop radio oparatas in aithar Modbus mode or transparant moda. Usa tha intarnal DIP switchas o salact tha moda of aparation. Al
MuliHap radios within a wiralass natwark must ba in the sama moda.

Modbus moda uses the Modbus protacal far routing packeats. In Modbus moda, a routing tabla is storad in each parant davica to aptimizea tha
radio traffic. This allows far point-to-paint communication in a multipla data radio natwork and acknowladgmantratry of radio packats. Tao
access a radia’s 10, tha radios must ba running in Madbus mada.

In transparant application mada, all incoming packats are storad, than broadeast to all connactad data radios. The data communicatian is
packal-basad and nol speacific 1o any protacol. The application layar is responsible for data intagnty. Far ona-to-ona data radios it is possibla
to anabla broadcast acknowladgmant of tha data packeals (o provida battar throughput. In transparant mada, thara is no accass to the radia’s
1o,

Baud Rate and Parity

Tha baud rata (bits per sacond) is the data fransmission rate batweaan tha davice and whalavar it is physically wired to. Sel tha parily 1o
match tha parily of the devica you are wirad to.

Disable Serial

Disabla an unusad kbeal sanal connaction to raduca tha powear consumplion of a data radio powarad fraom tha solar assambly or from
battarias. All radio communications remain oparational.

Receiver Slots

Tha numbear of racavear slots indicates tha numbar of imeas out of 128 slatsframas the radio can transmit to its parant radio. Satting a
sarvars racavear slots o four reduces the otal power consumplion by establishing that the server can only ransmi to s parent four timas
par 128 slals.

Transmit Power Levels/Frame Size

The 900 MHz data radios can be operated at 500 mwW (27 dBm) ar 250 mw (24 dBm). Far most modals, the delault transmil poswer i 500
miy,

gage 2 i 10 £ Banner Enginearing Cam . All rights resared. 01024



MuliHop HE2 Data Radw Board Module

Far 2.4 GHz radias, the transmit powar is fixed at 685 mW (18 dBm) and DIP switch 5is usad to =at tha frama timing. Tha dafault position
[OFF ) zats tha frame timing o 60 millisaconds. To incraasa throughput, sat the framea timing to 40 millisacands . For battery-powarad davicas,
incraasing the throughput decraasas battary lifa.

MultiHop HB2 Wiring Diagrams
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Set the MultiHop Radio ID

Tha Madbus DV is an danlifying numbar usad for davicas within a Modbus systam. Whan using mora than ane Modbus paripharal, assign
aach parnpharal davica auniquea 1D numbar.

For MuliHop radios with rotary dials, use the rotary dials 1o sel the device’s MuliBop Radio 1D, Thea ki dial seis the lef digit and the nght
dial sals tha right digit.

= Modbus D= 01 through 10—Reserved far sarvers directly connected to the host (local 150). Palling messages addressad to thasea
davicas ara not ralayad avear tha wiralass link.

= Modbus IDs 11 through 80—U=e for MuliHop client, repaatar, and sarver radios. Up to 50 devices (local servars and ramaote
sarvars) may be usad in this systam.

01-0ct-24 £l Banner Enginaaring Cam. All rights resareead. gage 3gi 10
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If wour MultiHop radio does not hawva rotary dials, you must use the cdiant radio to sat the Modbusz |D during tha binding procass.

Bind a MultiHop Radio (with Rotary Dials)

Tocraate your MuliHap natwaork, bind tha repaatar and sarvar radios to the dasignated chant radio.
Bafora binding your radia, varify you have usad the radio’s rotary dials to assign 8 unigqua sarvar | 1o tha radia.
1. Apply power o all MultiHop radios and place the MulliHop radios configurad as sarvars or repaalars at least two melars away from
tha cliant radia.
2. Put tha MultiHop cliant radio inta binding moda.
* Far two-button chant radios, tripk-click buttan 2.
* Far ona-button cliant radios, trpke-dclick tha button.

For the two LEDVbutlon modals, both LEDs flash red and the LCD shows *BIMDMNG and *diient For single LED/button madals, tha
LED flashas alternativaly rad and graan.
3. Pul tha MultiHop rapaatar ar sarvar radio into binding mada.
* For two-button radios, triple-click button 2.
* Far ona-button radios, tripke-dick tha button.

Tha child radio antars binding madea and searcheas for any clant radio in binding mada. While saarching for tha cliant radia, tha two
rad LED: flash altamataly. Whean tha child radio finds the cliant radio and is bound, both rad LEDs ara salid for four saconds, than
bathrad LEDs flash simultansously four imas. For M-GAGE Maodas, both colors of tha singke LED ara salid {looks aranga), than
flash. Aflar tha sarvar/rapaater racaivas tha binding code transmitlad by tha cliant, the sarvar and rapaatar radios automatically axit
binding mada.

4. Rapaal stap 3 for as many sarvar or rapaater radios as ara naadad far your natwork.

5. Whan all Multidop radios ara bound, axit binding madea an tha cliant
* For two-buttaon chant radios, double-click buttan 2.
* For ana-button cliant radios, doubla-click tha button.
Al radio davicas bagin 1o form tha natwork after tha dliant data radio exits binding moda.

Child Radios Synchronize fo tha Parant Radios

Tha synchronization procass anables a8 Sura Cross® radio to jpin a wiralass natwark farmead by a client radio. Aftar powar-up,
synchranization may take a faw minutas to complata. First, all radios within ranga of tha cliant data radio wirelassly synchranize to the chant
radio. Thasa radios may ba sarvar radios or rapaalar radios.

Aftar repaatar radios ara synchraonizad to the cliant radio, any radias that ara not in syne with tha cliant but can "haar” the repaater radio will
synchranize to the repeater radies. Each repeater "family” that forms a wireless netwark path creates another layer af synchranization
pracass. Tha table balow dealails tha pracass of synchronization with a parant. Whan testing the devices bafora installation, varify tha radio
davicas ara at kast two malars apar or tha communications may fail.

Server and Repeater LED Behavior

All bound radios sat to sarvar ar rapaater modeas fallow this LED bahawior aftar powaring up. Tha LED=: ara localad an tha DXM™s intarnal
ISK radia,

Twa BusanLED Modals Sngle BusanLED M odals
p;::: Respanse LED 1 LED 2 LED
1 Power & supplied & tha @dia. N Salid ambar {briefly} Sald ambear
2 The servarrapasior saachas far a parent dewics. Flasheas md B Flasheas md {1 par 3 sac)
3 A parent devics iz defeciad. The sarvedrepaater searchas for ofer parent Salid red B Sald md
radias within range.
4 The sarsarrapaaier alesk a suitable pamnl. N Sald ambar Sald ambear
5 Tha sarserfrapaatar Alampts 0 synchroniza a tha selectad parant. . Sald md Sald md
& Tha sarsarfrapsater iz synchmnized (a e parant. Flashaz graan E Flazhaz grean
7 The sarvarrapaaior anfas FUN maode. Salid green, hen Sald grean, then fashas graen
flashes gean
Sarial data packeis bagin ransmifing batwean fhe servarrapaater and is - Flashes ambar Flashas ambear
pamnt radia.
Process Steps Rezpanss LED
i Pawear iz supplied fa fhe madia. Sdid amber
2 The servarrapasiar seaches far a parent deasios. Flashas rad {1 par 3 sac)
3 A parent device is detecied . The serverrepeater searchas far aher pamnt radios within range. Salid rad

Canfinuead an page 5
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Confnuad fram page 4

Process Steps Rezpanss LED
4 Tha servarrepasiar salack a suitable pamnl Sdid ambar
5 The serverrepaater afempis o synchranize fa the seleced parent. Salid rad
5] The serverrepaater is synchronized o fe pareni. Flashes grean
7 The servarrapasier arfars BUN mada. Sdlid grean, than flashes gresn
Sadal data packaiz bagin ranzmifling batwasan fa sarsarrapasier and its parent radia. Flashaz ambear

Client LED Behavior

All bound radios sat to aparate as clients follow this LED bahavior aflar powearing up.

Twa BultanLED Madek Single Butan/LED Madel=
Proces=
Stepe Raszpansa LED 1 LED 2 LED
1 Peraar iz supplied fa e clent radia B Salid ambar Bald ambear
2 The diant radia enters RUN made. Flashes grean - Flazhesz graan
Serial data packeis bagin ransmiftng betwean the dient and it dchildran - Flashes amber Flashes= ambar

radias.

MultiHop Configuration Software
Uza Bannars MuliHop Configuration Software 1o wview your MultiHop radio nabwork and configure the radio and is 110,

MultiHop Confguralion Softvare Nebwork and Device Owerview screen
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Tha saftwara cannacls to a MultiHop dient radio using ana of four mathads.

= Sarial, usinga USE to RS-485 {for RS-485 radios) or a USE to R5-232 {for RS-232 radios) convartar cabla.
« Modbus TCP; using an Ethameat connaclion to an Etharnat radio dliant.

« Sarial DXM; using a USE cabla to a DXM Caontroller to access a MultiHop client radia.

= TCP DXM: using an Ethemeat connaction to a DXM Contrallar to accass a MultiHop cliant radio.

Bannar recommands using BWA-UCT-800, an R5-485 to USE adaptlar cabla with a wall plug that can powar your radio whila you canfigura
it. Tha adapter cabla is notl requirad whan connacting to a DXM Contrallar,

Download tha most racant software ravision from the Wiraless Refaranca Library on Bannar Enginearing”s weabsila:
www bannaranginaanng.com.

0140c2-24 & Banner Enginearing Com. All rights resarved. aage Sl 10
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MultiHop HB2 Modbus Register Table

Hiod Regater
T:g::; ingut &# ingut Type Unitz 10 Rangs RE::'E“ED" Pins
Min. Max. Min. {Dec. ) Max. (Dec)
1 1
2 2
3 3 Dimcrete N 3 - i) 1 1] 1 Pin 3
4 4 Dizcrete W 4 - i) i i} i Fin 4
5 5 Analog 1M 1 mé 0.0 200 i} 65535 Pin 1
& & Analog 1M 2 ma 0.0 200 i} 65535 Pin 2
Holding Regiater
T:g::; Ouput#  Oulput Type Units 10 Rangs FEBIE BRI Pins
Min. Max. Min. {Dec. ) Max. (Dec)
&l i Dimcrete OUT 1 - i) i i} i Fin &
502 2 Discrete OUT 2 - 0 1 i} 1 Pin 7
503 3 Analog OUT 1 ma 0.0 200 i} 65535 Pin &
50 4 Analog OUT 2 mé 0.0 20.0 i} 65535 Pin

Modbus Addressing Convention

All Modbus addrassas rafar to Modbus halding registars. Whan writing your own Modbus scripts, use the appropriate commands for
ntarfacing to holding ragistars. Paramatar description headings rafar to addrassas in tha ranga of 40000 as is customary with Modbus
convantion.

Modbus Register Configuration

Changa tha factory defaull sattings for tha inputs, outputs, and davica oparations using tha davica Modbus ragistars. Ta changa paramatars,
sat the data radio natwark 1o Modbus mode and assign the data radio a valid Maodbus 1D,

Ganaric input or output paramatars ara groupad tagethar basad on tha davica input ar autpul numbear: input 1, input 2, autput 1 ate.
Oparation typa specific paramatars (discrata, countar, analog 4 to 20 mA) are grouped togathear based an tha /0 typa numbear: analag 1,
analog 2, countar 1, ate. Mot all inputs ar autputs may ba availabla for all modalks. To detarmina which spacific 110 is available an your madal,
rafar to the Maodbus InputfOutput Registar Maps listad in tha davica's dalasheat. For maora information about registars, rafar to the MultiHap
Praduct Instruction Manual (p/n 151317).

Factory Default Configuration

Discrete Inputs (PNP)

Enatile Sample Boost Enshle  Boost Warmup  Boast Valtage E"""Fi":d'”""" NPNPNP Sample High Sarnple Low
N &0 ms OFF OFF OFF OF F PHP OFF OFF

Default Analog Inputs

Enable Sample Baas! Enable Baas! Warmup Boaast Valtage EIHI-IHT:dInml Analog Max Analag Min Enable Fullscak

oM 1 sec OFF OFF OFF OFF 20000 0 oM
Default Discrete Outputs
Enabla Flazh Enabla
oM OFF

gaged g 10 £ Banner Enginearing Cam . All rights resared. 01024
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Analog Outputs
Enakble Anaag Max Aralag Min Enable Fullcale Hald Lasi State Enable Drefaull Owpul State
OM 20000 i} OM OFF i
Specifications

HBZ2 Board Module Specifications

Radio Hange
A 2 dB antanna ships with this dawvica.

Transmil powar and ranga are subjact to many factors,
including antenna gain, installation methods, charactaristics of
the application, and anvironmeantal condilions.

Plaasza rafar o tha following documants for installation
instructions and high-gain antanna apbions.

Installing Your Sure Cross® Radios (151514

Conducting a Sila Survay {133602)

Sure Cross® Antenna Basics (132113)
Antanna Minimum Saparation Distanca

Q00 MHz radios transmitting at = 250 mWW: 2 m (& 1) wwith thea
supplied anfanna

Q00 MHz radios transmilling at = 500 mWw: 4.57 m (15 ) with
tha suppliad antanna

2.4 GHz radios transmitting at 65 mW: 0.3 m {1 ft) with tha
suppliad anfanna

Supply Voltagse
10 W DC o 30 VW DC Outsida tha USA: 12V DC o024 vDC, £

10%
Typical avarage consumplion: 25 mA
Maximum consumptlion: Lass than 100 mA at 24 v DC

Intarfaca
O nearadigraan LED
Ona push button
Antanna Conneaction
U.FL-R-5MT.{01)
Usza cable BWA-HW-030 (ULFL to RP-EMA) ar tha agquivalant

Discrata Inputs
Rating: 3 mA max currant at 30V DC
Sampla Rata: 40 milliseconds
OM Condibion: Graatarthan 8 W
OFF Condition: Lass than 5V
Discrata Output OFF Condition
Lass than 2 W
Discrate Output Rating (PMP)
100 mA max currant at 30V DC
O M-5tata Saturation: Less than 3V at 100 mA

OFF-state Leakage: Less than 10 pA
{1 For Ewropean applications, power this device from a Limbed Power
Sdweta 35 dehaad a BEr B0sE0-1.

Carifications
CEMUKCA appraval anly applias 1o 2.4 GHz maodals

Bannar Enginaaring BY
Park Lane, Culliganiaan 2F bus 3
1831 Diagam, BELGIUM

FCC Part 15 Class A for Intentional Radiators

Hadio Transmit Powar

Q00 MHz Conductad: 27 dBm (500 mW); EIRP with tha
suppliad antanna: < 36 dBm

2.4 GHz Conducted: = 18 dBm (65 mW); EIRP with tha
supplad antanna: < 20 dBm {100 mW\)

Spraad Spectrum Technalogy
FHSS (Fragquancy Hopping Spread Spactum)

800 MHz Complianca (EXTO23EXT Radio Madula)
Radio module is indicatad by tha product labal marking
Contains FCC |D: UE3SXTO23EXT
Contains I1C: TO44A-5XTO23EXT

24 GHz Compliance (5X243 Radio Modula)
Radia modulea is indicatad by tha product labal marking
Contains FCC |D: UE3S5X243
Radio Equipmant Diractiva (RED) 20714/53EU
Contains |C: TO044A-5X243

Discrata Output ON Condition
Supply minus 2V
Analog Inputs
Rating: 24 mA
Impadanca: Approximataly 100 Ohms; To vanfy the analog
input’s impadanca, usa an Ohm matar to maasura tha

rasistance batwaan tha analog inpul tarminal (Alx) and tha
ground {GMND) tarminal.

Sample RHala: 1 sacond
Accuracy: 0.1% offull scale +0.01% pear "C
Rasolution: 12-hit

Analog Qutputs
Rating: 24 mA
Update Rate: 125 milliseconds
Accuracy: 0.1% offull scake +0.01% pear "C
Rasalution: 12-bit

Oparating Enviranmani
—40 *C to +85 *C (—40 °F to +185 *F)#!
B5% maximum ralativa humidity {non-condansing)
Radiated Immunity: 10 Wim (EM 61000-4-3)

Z1 3 perating the devices at fhe maximum operating conditions for extended
pericd s can shoren hielife of the device.

l 'K Tumck Banner LTD Banham House
BleEnhaim Court

Wickiard, Eszax 5511 YT
GREAT BRITAIN

O ANATEL

Agwmta lnsanal A= lamrnmisscacnns {IEI]"EIT-EE—{M-{M-E

This aquipment fas baen tested and found o comply with e limts fora Class A digial devics, pursuant fa Part 15 af the FOC Rules. Thass imils are designed © proside reassonabie
proftecian agans! karmiul imederancs whan the aquipment i= operated N a commemal erdranment. This equipmeant generates, uses, and can radiate adio frequency enargy and., if nat

01-00t-24

D Bannar Enginearing Cam. All ights rezarsed.
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instalied and used in acoordance with the nstrucion manual, may causs farmiul interfemnce o pdo communicssans. Opemtion of iz equpmeant n a esden$al anea is likely 0 couse
Fammbul irfederance inwhich case e user wil ba required fa comact (he niefemnce o bis own apensa

(Fan 19 21) Ay changes gr modhcaons Ao, ety agamaed o ey mEgnie Moy comglanos eguld ved Ve e S oy i 0o s s SO menL.

Industry Canada Statement for Intentional Radiators

Tz dewes muens loeaes SasTiE. v TmasE ] e O] naL el wi Lameann, Soees gnd Ecgagme Oeustinges, Canada = hopaos seemgy 25515 Ogeaugn s seyeoun
fha fdlowing two condifions

1. This deios may nat causs nierfemnocs

2. This dewice must accept any intederances, incduyding imedferen ce e may cause undesired aparafion of fe dedos

CrLagaam s, des SMoLs S ErR ey s fanTae s de hopes pagimes 4la meme | g, Soeaces. s Oswsinpoemen scopmmges Canada. L eaginusan e iy o e g0
daus cand o suivares

1. L agnarel v doo gas gmdaes de oroollages.
2. Lalmasy de Lagaeesl dod aoosgs ipa pmeliage adggiensges . mems = R poalags sn sammgeids d g0 oomgromeu I gaoegaasmea,

ANATEL

Este aguipamanio nao tem dirsito 4 protegao contra intedaréncia prejudicial @ nao pode causarintarferéncia am sistemas devidamanta
autorizados. Para makres nformagbes, consulte o sie da ANATEL www.gov.brianalalpl-or!

O ANAJTEL

Ll e ter T aterhe

MultiHop Board Communication Specifications

Communication Hardwara (MultiHop Board Modals, RE-485) Radio Packal Siza (MulliHop)
Intarfacea: 2-wira half-duplax R5-485 Q00 MHz: 175 bylas (BS Modbus ragistars)
Baud ratas: 9.6k, 192k (default), or 38 4k via DIP switchas; 2.4 GHz: Tobytas (37 Modbus ragistars)
‘IE.'F";".{.'I{':'I‘:EE;JEIG. a7.6k, and 115.2k via tha MultiHop Configuration Radio Intarcharacter Timing (MultiHop)

Data format: 8 data bits, no parity, 1 stop bit 3.5 milseconcs

MultiHop M-HBx and Performance PBx Models Mounted on the Base

Most MulliHop M-HEx and Performance PBx models ship from the faciory mounied on & plashic base.

A4 mm - 20,4 mm .
[3.707] 4.5mm dig [1.C37

REY
I

£3 MM
[2.097]

ZEHmm
[1.0£7]

J

XK O IO

BE nim
[2.31

gaged gi 10 £ Banner Enginesring Cam . All rights ressred 01024



MuliHop HE2 Data Radw Board Module

Accessories for the Board Models

BWWAHW-034
DM rail dip, black plas§c

Warnings
WARNING:
s Danot ums s desios o persanna pmtecion
+  Using iz device for pemarmeal pratecian could resull in serous inury o death.
4 Thiz devica daas natinduda fha sall-chacking mdundant aroufry nece ssary i alow it usain paeamal safety applcations. A devics falure ar

malfuncion can cause aithar an energized jon} arde-enengized (off | outpal condifian.

BAPORTANT  *1mree dowiinad iie comgtees MuldHop HE2 Board Module wmcbacal doromeann . avalsae amoluge laguages. igm
W A e e g o Iy demads ga e groger o= Ao oA s, Warags, and vmalaeon vmrunns of v deaee,

BAPORTANT = or faumy derera gue demd e v anees e og s eenng oom voda 13 docame oo wonca de s Mul$Hop HEE Board Moduls, deponibles en
Mk ks Dgmas. g deaies de = adeouads. aotcann s, adum s, W s TR T e S O o lan g o s da s,

PP D RTAMNT: weadiez ulidcnage: La doromeaugn uecnngos cpmgie e des MuliHop HEZE Board Module zor Agre s v a0 e g 1oy g IO o Ins
deals = leur uulzaugn coroene . Ies Aakcann s, Ins apes de oS s les anconegn s de moauge.

=l and propedy ground a qualifed surge suppressar when nstaling aremobe anlema system. Semgue A8 ol Qo ;s o2 Aed wWinn Sorge S e aydhdars e
marufachrer's waranty. Keap e ground wire a3 shorf as possile and make all ground comeciians to a single-paint ground systen fo ensare ma ground bops are oeated. Mo surge

BUITERY £ AT A1 lginaag mekes: dg a wuen v Sen Somsi denes o gy mgegae. cotaeoed g v Sore S deves dovng avaede g,

E,-mrl_ﬂg Sups Crmzsl Raders, G QUL I'ulb_,' oty i all rngnal o e regul TS rl:g,;rl;‘png o I'rmu:n::,' TEROS. Cusfomers wha ward o re-apad fis product (o
a oountry alher than bt o which it sas sad must ersue fiededos = apoosed n Se destnaton coudry. Toe S O wemless groduns wees ooveloed e o e U es umemg
fha arferna that ships with e pmduc. Whan using ofer amennas, veify you ame nat ecceading S @remil poser lesak alowed by local goveming agences. Ths devics fas baen
demgaed w ooy s Wi s bRed ga Banry Egeeen g 5 wiimeen 7d e g A M eemon g oF 9d8m, Aaeeanas g esiaded s @ g a gan gemav g W JdSm
ara siclly prohbifed for use with $is devics. The required armema impedancs is 50abms. To reduce pateni@l mdio nterfemnce o o users, fe aftema ype and it gan shauld be =a
chaen such hat e equivalent isotmpically radiated pawear (EIRP) iz nat mare $an St pamified fo successiul communication. Carsul with Bamer Engineering Cam. if fhe desSnatan

SAUnTy s not an i izt

BAPOETAMNT:
+ Meveropemis aradiowithow comnecting an amanna
«  Operaing rados withau! an anferma comacled will damage e radio drouitey.
s To ampd damagag e radg crouwy, amme a3ty gawer g aSure SrossEl Sedgrmaaes o Sure Toss8 Muio) cadg weinoaan anenna
carrecied .

BPORTANT:
+ Hasmstatc dechama (ESD} sarsifve devics
+ ESD con darmage $he device. Damage fram imappropdate fanding & nof ooeemed by warranty.
+ U= pmpear handing proce dures ta prevent ESD damage . Pmper handing procedures ndude lering devices in far antestaiic packaging unl
resdy far use; waadng ani-sialic wrist straps; and assambling units on a graunded , stalic-disspaiee surfaos .

Banner Engineering Corp Limited Warranty

Barmer Engnaarng Com. warrans its pmducts 10 be fee from defecis in material and wokmanship for ane year following $e date of shipmeni. Banner Enginesring Corp. will repair ar
regplace, fee of dharge, any product afits manuiaciume which, at e fme it & etumed (o the Bcolary, is found (o have baen defecive dudng he warranfty perod. This warmanty daes nat
ooear damage ar lmbildy far mizuss, abusa, ar e impropar applicaion o instaBSon of e Bamer produst.

THIS LIITED WARRANTY |15 EXCLUSNE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIEED {NCLUDMNG, WITHOUT LIBITATION, ANY WARRANTY
OF MERCHANTABILITY OR FITHESS FOR A PARTICULAR PURPOSE], ANMD WHE THE R ARISING UNDER COURSE OF PERFORMANCE , COURSE OF DEAL NG OR TRADE

USAGE.

Thi= ‘Waranty is evcdusive and limied o mpar o, 21 He deoreion of Bammer Enginesring Comp ., mplacemant. I B0 EVENT SHALL BAKNNER ENGMEERING CORP.BE LIABLE TO
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANy EXTRA COSTS, EXPENSES, LOSSES LOSS OF PROFITS, OR ARNY INCIDENTAL , CONSEQUENTIAL OR SPECIAL
DABMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR MNABILITY TO USE THE PRODUCT, WHETHER ARISHG N CONTRACT OR 'WAREANTY,
STATUTE, TORT, STRICT LIABLITY, NEGLIGENCE, OR OTHERWISE.

Barmer Engneerng Camp. reservas fe right o dange, madfy ar mprave e design of e pmduct witau! assuming any dbigafions or iabilifes raling o any product previously
manuiaciured by Banner Enginesdng Corp. Ay misuss, abuss, or impmper applicafiion o instalafon of fis pmduc aruss of (he product for persomal protecion applicaians when the
produd is idenified 2 nat imendad for such purpases will vaid $he poduc warranty. Sy madfcations ta s product withaut prior espress aopprasal by Banner Engnesring Corp wil waid
e pmduct warranies. Al spacicaions published in s document are sulbject o dhange; Banner ressrsas B righl o madify producs specfications o update documertation 2 any Sme.
Specications and praduct nfarmation in English supersede that which is pmvided inamy ofer anguage. For e mas? recent serson of any doourmertation, redar a:

w2 e mgime aring. oom.

Far patent nformafian, See v b2 nenen gireering. oo oo e,

01-0ct-24 £l Banner Enginaaring Cam. All rights resareead. gage Igi 10



MuliHop HBEZ Data Radio Baard Madule

Notas Adicionales (con Antena)

nformacidn Médon: La operacdn de este aquipo @5 sujeta a bs siguiemes dos oondiciones: 1) es posible gue este squipa o deposiiva no causs interferenca perudical y 2] eshe
aquipa debe acapiar clguier imerferanca, induyenda la que pueda causar U ope@can na desaada.

Barmear & una marca rajisrada da Barmer Engnearng Com. y podrn sar uilizada s ds manara indisinta pam refadrss 3l Bbricars. "Este aquipa ha sda deafiada pam aperar con las
anfenas Bpa Omnidie odonal pam una gananca masma de antena de G dBd y Yag parauna gananca masima de amera 10 d8d que en ssquida se enlistan. Tambeén e induyen

aqualas oon apmbacdn ATEX tpo Omidirecaoral sempre que na eccadan una gananaa mamma de anena de GdBd. B uza con este aquipa de antenas naindudas an asta ista o que
fengan una gananca mayar que i did en tipo omnidieocdanal g 10 dBd en Spa Yagi, quedan prahibidas. La impedanca moguerida dela anfena as de 50 abms"

Appraead Armermas

EWVA-902-Comfrara, Omni 902-028 Mz, 2 dBd, junta de caucha, RP-SMA Macha
EWA-905-ComArmana, Omni 902928 MMz, 5dBd, junta da caucha, RP-50A Macha
EWA-90E8-A=-Antena, Omnl 90928 MMz, 6 dBd, fbra de vidda, 1800mm, N Hambm
EWW A9 10-Ae-Artera, Yagl, 900 MHz, 10dBd, N Hembra

Mexican Importer

Baney Engeiee g de féwr, 5. de 5L de C00 ] Dpad AVavg Sigueegs 103 mg 2 valle oo | 500 Pedig Gacea Garoa Momug Legn, O P B2
81 #8363 2714
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