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Datasheet

Sura Cross™® ATOSH Sarial Data Radios are compact, industrial, low-powar winalass communications devices
usad to axtand tha ranga of sarial communications natwarks. Tha Sarial Data Radios ara availabla in two
fraquancias, 900 MHz and 2 4(5Hz, and ara filiad with M12 guick disconnact connectars for fast daploymant.
RA5-485 sarial communication
Star or trea network topology configuration
DIP switchas salect oparational madas
Frequancy Hopping Spraad Spectrum (FHSE) technalogy ansures raliable data dalivary

«  Salf-haaling, autorouting radio fraguancy natwork with multipla hops to axtand tha natwork 's ranga
For additional infarmation, updated documantation, and a list of accessonas, refar to Bannar Enginaanng's
wabsita, www bannaranginaaning.com.

Models

Bladeds Fraquancy Tranzmi Power
A0SR 900 bz =M Band 1 ‘Wit

ATOSR2 MG 2.4 GHz IEM Band G5 rafV (100 mi EIRP)

Quick Start Guide

Setting Up Your Serial Data Badio Network
Ta sat up and install your wiraless Sanal Data Radio natwark, follow thasa staps:

1. Bafora installing your sanial data radios, first vanify that your sarial davicas work. Connact your sanial davicas using a sarial cabla. Nota tha
baud rata and parity of your sarial davicas so that you can usa tha DIP switchas to configura the sarial data radios to usa thasa paramatars.
Sat your sanial davicss to B data bits and 1 stop bit.

arfigure tha DIP switchas of all davicas.
Apply power to all devicas.
Farm tha wirakess netwaork by binding the rapaatar and slava radios to the mastar radia.
Obsarva tha LED bahaviar ta varfy tha davicas ara communicating with aach athar.
Install your wiralass sansor natwark componants. For mora datails about installing your radios, refar to thaSura Crass Installation Guida {pin
151514) downlaadabla from tha Wiralass Rafaranca Library at waww bannaranginaaring. cam.
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onurton Instructions

Buttorns and LEDs

Figura 1. Binding buitan, LED=, and NP st hes

onur the DIP Switches

Bafara changing DIP switch pasitions, disconnact tha power. Any changes mada ta tha DIP switchas ara not recognizsed until after powear is cyclad
ta tha davica.

For davicas powarad by battarias integrated inta the housing, tiple-click button 2, than double-click buttan 2 to resat tha davica withaut ramaving
thea battany.
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Sure Cras=®™ ATOSA Serial Dea Radia

For parametars not sat using tha DIP switcheas, usa tha configuration software to maka conhguration changes . For paramatears sat using the DIP
switchas, tha DIP switch positions ovamida any changas mada using tha conhguration softwara,

Open the Cover
Ifthe AT0SR isin the locked position, the armow on the cowvar is abova tha notch on the basa. Follow thasa staps to unlock and remova tha covear.

1. Raotata tha covear countar clockwisa 5o that tha notchas ara alignad togsathar.
2. Pull tha top covar off.

DIP Switch Settings

DHP Switchas
Denvica Setings

Serml baud rate (19200 Mo parity (=oiteam detault=ating
[Sermal baud rate 9500; Ma parity

[Fiouted mode imasier 10 sive; repes ter/slaee 1o master) (detault seting OFF
Fn:ud-z:‘l riade |
[Set his mda to be asave mda (detaut setting) (900 MMz ar 2.4 3Hz madak)

[Se e mda o ba a master radio

G900 MHz models: Sed 491 W (30 dBm) imnemil power
= 2.4 GHz rmodels: Trarsmil power remaires at 85 miy
[Set this mdo 10 be a repaxter radio @00 MHz o 2.4 G models) (]3] OFF

[Bet fim mada o be a masier radio

= Q00 MMz modas: Set to 250 i (24 dBm) ransmit power (a1 [ |
s 2.4 Gz modals: Trarmmil power remaire ot 685 mil

2 5| -

3
3

3
2

Baud Rate and Parity — Use the Baud Rate and Parity setting DIP switches to configure the radio's sarial port. Thase sattings must mateh the davice
wirad to tha radio’s sarial port. A fastar baud rata satting may improva systam rasponse tima. Changing tha baud rata doss MOT change the radio
transmission rata. Tha Saftwara dafault also pravidas tha ability to sat custom baud rate and timing paramatar sattings via AT commands. Far mara
infarmation, contact tha factary.

Rautad Moda—k=a routad meassaging whan using a point-to-point or point-to-paint-with-repaatar topalogy. Routing is mora robust and fastar than
broadcast massaging. In Routad mada, tha radios will routa sarial data packets only to a single davica. In ganaral, this moda is for fastar
communications. If tha Slava’Hapastars ars in Routed maoda, they will anly routs sanal data packats to tha Mastar and will anly listan for sarial data
packats coming fram tha Mastar, If the Mastar radio is in Routad mada, it will anly route sanal data packats ta tha first Slave radio that comes into
tha natwark. Tha Mastar Radio should anly ba in Routed mada if usaed in a Paint to Paint Natwark.

Broadcast Moda —Broadeast modsa allows for mora flexible radio layouts and is used in tha star and MultiHap trea topolagias. Thasa topalogies ars
much mare flexible but thay ara slowar. Whan using broadcast moda, a small parcantaga of data packats will not ba raach thair dastination.
Broadcast modea reguiras the application layvar to automatically retry packsts that timea out. In natwarks with multiple slaves, tha mastar radio must
usa broadeast modsa, but the slaves can ba sat to usa routing maoda to routa thair data packsts back to tha mastar radio. In Broadoast Mada, tha
radias will route sarial data packats to all davicas in tha natwark. In ganaral, this modsa will hava slowear communication spaeds but will allaw far
much mara systam flkexbiliy i tha Slave/Rapaatars ara in Broadcast mada, thay will route sanial data packats to all othar devices and will listan to
sarial data packets coming from all devices. I the Mastar radio is in Broadeast mada, it will route sarial data packeats to all Slave/Bapaatars and
listan to sanal data packats coming fram all davicas.

Tranzamit Powear Lavals—Tha 900 MHz radios transmit at 1 Watt {30 dBm) ar 250 mW {24 dBm). Tha 250 mW maoadea reduces tha radia's ranga but
improvas tha battary lifa in short rangs applications. For 2.4 GHz modals, this DIP switch i disablad. Tha transmit powar for 2.4 GHz i lixed at
about 85 mW EIRP {18 dBm).

Star Topalogy—To corfigure your radios as a star topalogy, sat ona radio to be tha mastar in broadcast mada (DIP switch 2 ON). Sat all the othar
radios ta ba slavas, alsoin broadcast mada.

Network Topologies

Cabla Raplacermsart anurtan far Pant to Pant Matworks
Fgura 2. Simple pani 1o pair neteark

LEL T she

In this simpla cable raplacamant application, tha radio systam knows all data anginating at ona and must ba transmittad to tha othar and. This allows
tha radia systam to automatically carract for transmission problams and it also providas the graatast throughput. This is tha fastast coniguration

o Mastar configuration route to slave: DIP switchas 2 OFF, 3 OFF, 4 ON
* Slave configuration routa to mastar: DIP switchas 2 OFF, 3 OFF, 4 OFF

Figure 4. Pant fo pard neteark with repester
4 oErE” RE‘FE-BIE’I"
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Sure Cros=® A705SA Sadal Dota Radio

In this simpla cable raplacamant application with repaatar, tha radio systam still knows all data ariginating at ona and must ba transmitted to tha
athar and. In this application, thera ara no sanal devices connacted to the rapaataris). Tha systam still comrects for transmission problams, but it
takes tima to rapaat the massaga. Tha natwark dalay is doubda that of a systam with no rapaatar.

= Mastar configuration route to slave: DIP switchas 2 OFF, 3 OFF, 4, ON

* Rapaater configuration DIF switchas 2 0N, 30N, 4 OFF
Slava conhguration routa to mastar: DIP switchas 2 OFF, 3 OFF, 4 OFF

Eroadcast Moda onunan
Fgura 4_ Star nateark:

S e
e Haskr e
L S

In this mora complax star tapology, tha mastar radio at tha cantar af the natwaork can communicata to many slave radios. A common example would
ba a PLC at tha canter communicating with marny ramata 170 systams. Tha star topology is slowear than a pointto-paint natwork, but fastar than a
traa natwark.

*  Master configur ation to broadcast to all devicas: DIF switchas 2 ON, 3 OFF, 4 ON

s Slave configuration to routs to mastar: DIP switches 2 OFF, 3 OFF, 4 OFF
Figure G, Tree network:

Haskr

s b
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A trea natwork using MultiHop radios is tha most powearful wiralass system possible; many rapaatars and slaveas can ba combinad to covar vast
araas and gat around hills or buildings. In tha athar natwarks, tha wiralass "hops® ae minimized. In this systam you can "hop® a8 much asyou naad

ta, but tha trads-off is spaed. This i tha slowast of tha natwark layouts.
Mastar conhgur ation to broadeast to all davicas: DIP switchas 2 OM, 3 OFF, 4 ON

Rapaatar configuration to broadcast ta all davicas: DIP switches 2 0N, 3 0N, 4 OFF
Slave configuration to broadcast to all devices: DIP switchas 2 ON, 3 OFF, 4 OFF

.if::? impartant: Star and tres topologies use a Broadcast radio techniqua. Broadeasting allows for many radios and large complax
systams but also introduces a small chance that a data packet can be kost. Thesa netwarks topologies require the contral
systam to avtomatically resand missing data packets. Mast contral protocols {like Modbus) will wark fing Other sarial stream

based protocols may not be as tolerant and should anly be used with point to point topalogies.

Appl}r Power
Tha RT05H Sarial Data Radio i fitled with a 5-pin M12 connactor for fast installations. Usa straight splittar cordsats to connect multipla davicas and
powar to tha RT0SAH Searial Radio. For a list of splittar and cordsat options, saa Accassanas an paga 6.
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Sure Cras=®™ ATOSA Serial Dea Radia

Fpin M12 Male Connaciar PFin WWire Colar Wirng Descipdan
1 Brovan (o 10 10 30V DC
1 2 Wit (wh) AS-485 /01 /B +
2 @" ) Bue (b) |BC camman (GND)
\ L4 4 B o () |ns-q&5mn.rm-
3 5
4 Gray (o) Hoconnaction

Bind the R70SR Serial Data Radio to Form a Networlk
To craata wour natwaork, bind tha ATOSA to the designated mastar radio.

Binding thea sarial data radios ansuras all radios within a natwark communicata anby with thae othar radios within tha sama natwark. Thea sarial data
radia mastar automatically ganarates a uniqua binding cada whan tha radio mastar anters binding moda. This code is transmittad to all radias within
ranga that aré also in binding modsa. Aftar a rapaatan'slave is bound, the repaatan'slave radio accapts data anly from tha mastar to which it is bound.
Tha binding coda defines tha natwark, and all radios within a netwark must usa the sama binding codsa.

1. Apply powar to all radios and placa tha R70SR radio at laast two matars away from the master radio.
2. Ramawva tha cover. Saa Opan the Covar an pags 2.
3. On tha mastar radia: Trpla-click tha binding buttan to put tha mastar radio inta binding mada.
Bath LED= flash rad.
4. Ontha ATOSR: Triple-click tha binding button to put the ATOSH into binding mada.
Tha radio antars binding moda and searches for amy mastar radio in binding modsa. While searching for tha mastar radia, tha two red LEDs
flash altarnataly. Whan the radio finds the mastar radio andis bound, both rad LEDs ara solid for four seconds, than both red LEDs flash
simultanaausly four timas.
5. He-install tha ATOSA's cowver.
6. Hapaat staps 3 through 5 for as many radios as are neadad for yvour natwark.
7. On tha mastar radia; After all radios are bound, doubke-click the binding buttan to axit binding mode on tha mastar,
Tha natwork bagins to form aftar the mastar data radio axits binding mada.

8. On tha master radia: Re-install tha covear to pratact tha button and radio board.

Child Radios Synchranize to the Parant Radios

Tha synchronization process anables a Sura Cross radio to join a wiralass natwork formed by a mastar radio. A simpla point-to-point netwark with
ana mastar radio and ona slava radio synchranizes quickly after power up; largar MuliHop netwarks may take a few minutes to synchroniza. First, all
radias within range of tha mastar data radio wiralassly synchroniza to tha master radia. Thasa radios may ba slave radios or rapaater radios.

Aftar repaatar radios ara synchronizad to the master radia, any radias that ara nat in sync with tha mastar but can "haar® tha rapaatar radio will
synchroniza to tha rapaater radios. Each rapaatar “family™ that forms a wiralass natwark path craates anothear layer of synchranization procass. Tha
tabla balow details the process of synchronization with a parant. Whan tasting tha davicas bafora installation, vearify the radio davicas ara at least two
matars apart ar the communications may fail.

Master LED Behavior
All bound sanal radios sat to oparata as mastars follow this LED bshavior aftar powaring up.

Prosass Sleps | Hesparsa LETH LED 2
1 A pply power o the maser radio - Salid armber
2 The master mdia enfers QUM mode. Fashes graean =
Searal data padesis begin iRremiting batwesn the master and its chidren mdios. = Fashes amber
Fnl:u'n:ling rmiada Fash e rad Fash s rad
Slave and Repeater LED Behavior
All bound radios sat to slave or rapaatar modas fallow this LED bahavior aftar powaring up.
Pmoass Steps | Fesponse LED 1 LEW 2
1 Apply power 10 e radia - Salid anbeer goeiy]
2 The shvafaneas for s grcha s for a parent desicea. [Fask e resd -
| A parert devics iz detected. The srvafrepearer saamches for other paren radicos within range. Sald red -
4 The shvafenanter salmcls a sufable parent - Salid armnber
5 The slavarapes far atienpts ta synchranze o e seleced paren. - Sald red
5] The s watepeateris synchronized 10 1he paren. Fashes gresn -
7 The siwatanas fararmars AUN made. Salid green, fien ames green
Sanal data packets begin ranzmiting betwasn the shvatrepeatarand it pamm radio. - FAashes armber
In binding rmade Fashes red Fashes red

Installing Your Sure CrossF Radios

Plassa rafar to ana of thasea instruction manuals to install your wirakes s network componants.

=  Parformanca Wiralass 10 Natwork Instruction Manual: 132607
* MultiHop Data Radio Instruction Manual: 151317
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Sure Cros=® A705SA Sadal Dota Radio

ptons

Radia Range
900 M, 1WWatt Up fo 32 krn 2 miles) with line of n_;h'l riermal adern
2.4 GHe, 65 mit: U 19 1000 m (2280 f1) wit ine of =gt (memal armean

Ardenra Mnmurm Ssparaton Distance
900 i, 150 miV and 250 mi: 2m (& i)
900 M, 1 'Watt 257 m {15 #1)
2.4 G, G5 i 03 mofl )
Radia Tranzmil Power
900 b, 1WWatt 30 dBm (1 W) canducted up o 36 dBm

EIRF
2.4 G, G5 i 18 difim (65 miW) conduc ted, e than o egual 1o 20 dB8rm (100 i)
ERP

Radia Packet Size (SAM-H and HL)
1500 brptes, masirmurm

Communcaian Hardware
Intefdace: 2-aira hall-duples B5-485
Baud rates: 9500, 19 2 (detaul
Dt farmat 8 data bis, 1 stop bit, no parily (dedault)

Supply Vallage
10% 0C 1230V D (Ouside fe USA: 12 W IDC o 24 VDE, + 10%) 0
Awerage Currer for 900 M Radios {1500 byte packet= a1 50 ms imervals)
blaster Mode: 012 Aat12 W, 0LO06 A 24
Slarem Mode: 0LO3 Aat 120, Q017 Aat24 W
Averaga Curet for 2.4 GHe Aadios (1500 byla packets ot 50 ms imMarvals
blaster Mode: 00354 a1 12002 A ot 24 W
Slorem Mode: 0LO2 & o 12 W 0S8 21 24 W
Inmeriace
Twa b-calar LED indicators
O buttan (under fie small round cover)
Canstructian
TED
Shaak and Vibratian
Al modak mest EC 50068-2-6 and Eﬂmtﬁﬁ-}iﬂmn%

Shock: 30G 11 me dumfan, hall sne wave per EC G058
Vibmtan: 10 Hz 1o 55 He, 05 mm pask- o-paak armplilude per IEC G0088-2 -8

U For Burcpaan spploibons, posar bhis deedoa frem a Limtad PosarSounss @ deimd in EM 8RS0,

P 224673 Aee. B

900 ke Complianoa
Radia rmodule i= ir dic fed s product label markd
Cartars FOC Ik UEIAM @23 FOC Part 15, Subpan ©, 15247
Corares |C: 70440 -7 023

2.4 G Complianos | S0243 Radio Madule)
Fadio rmadule i= indicated e product labal marking
Cartars FOC Ik UEIS24LY: FCC Pant 15.3me'1& 15.247
Py Ecpuiprnen i Directive (RIED) 201 453,80
Corares |C: 7044853243
ARATEL: 073 7-22-04042 Este acuipamara ndo fem direto & proiecho conim
niafderdnGa prjudcal & rda pade caussr imerlendnca am selemas davidarmen s
autarizadas. Para maioms irormagies, consulte o sta da ANATEL wema gov o
ara el pt-bed

Spread Spectrurn Tedmdagy
FHES (Fraquency Hopping Spread Spectrurm)

Aadia Data Transier Aata
900 MlEH - 300 kops
24 GHz 250 kbes

Operating Conditions
=0 40 4 485 "'ﬂ—dﬂ"‘l:m +185 “F)
95% rmaxirmurm reladve humidi énm-::lndu'm'ng:l
Radiaed Immunity: 1I'.'I'l.l'."rr||:ﬂ~r 1000-4-3
Cierafing the n:h'n:eu atihe manirmum apaaing candifons for exdended periods can
sharten fhalide of fe devica.

Enwrarrnermal Aaings
S

Far nstalation and wavr gronhig nsrucfons, 9o o weee. armere ngnesing oom and

serch far e complete nsrucion manual
wLhCags

Banner Eng nucn'l Eumpea Park (CEARCA apgroval anly
Lm-u.ﬂull B 3, 1831 appdes o 2.4 GHe
Diesgyesn, B rmadeds)

Tursk Barmar LTD Blanfesm
Hause | Blerharm Caurt, Wickdard,
E=nmew 5511 YT, Great Bridan

UK
CA
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Sura Croex ™ ATOSH Serml Dota Radia

Dimensions
All maasuramants ara listad in millimatars, unlass notad otharwizsa,

Figure &, Dimensions forthe A7OSA

M3agx1l

MiZx1

Accessories
5-Fin Thraaded M12 Cordeats — Doulble Ended
Syl Lenigih Style Dirmarsions Firaut liale) Friout (Fermalks)
la— O T
MODEC-50155 031 1.2 #) ; I
AL [
\ODEC-50355 091 m2aad) | Make Staight/ aLac=
Fernala Sraight
MODEC-S0655 183m (B899 smale Shagh .
MODEC-51255 ABEm 124G 3 1 = Brawn 4 = Ellack
WODEC-51555 5m (16419 i} %’_'H,'_: 3 = Gray
EC& L A5 1 *
MODEC-S3055 O 29540 .
MODEC-55055 18m (292 1%
5-Fin Thraaded b12 Sgpitter Comd=st with Fiat Juncfon—Double Bnded
Syl Trurd (e Hranches (F armnals) Firou Miake) Firaut (F ernale)
joSE 401 251 1250 03 e 00,98 #/) Fawr (na cable)
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Sura Cras=" HPISH Sadal Data Aadio

S5-Fin Threadad M12 Sgitter Cord=at with Fiat Juncfaon— Daublde Ended

Bl Trurs (dale) Branches (Fenals) Pirnout (Make) Piraut (F ernals)
1 = Brown
4 = Biadk
Lo 1l 2 = Whiite A
3 = Blus ¥
Fak Tk
[r==—1 1
S-Fin Thraadad M12 Spdtter Tes
Blacial Drecripdian Pirou (Fernale)

Farmnala trurik, 1 female branch, 1 rmalke
Branch

JCSE R 125080 250-T

4 = Hlack
5 = GreanYallos

Bracksts and Caovars

LAAEAOLP

= LOow geglhe
30 rem rmaun g hala
¢ 300 series sianiess s

WE-ATD Washdawn Covar
= FDA-grade silicana
* Fits ATD data radios
# |PET and IPGIK
ratad

Warnings

Install and proparty ground a gualified surge supprassor whan installing a remote antanna systam. Remata antenna configurations instalked without
surga supprassors invalidata tha manufacturar's warranty. Kaap tha ground wira as short as possibla and maka all ground cannactions ta a single-
paint ground systam to ansura no ground kaps are craated. Mo surgs supprassor can absorb all ightning strikes; do not touch tha Sure Cra
devica ar any equipmant connactad to tha Sure Cross devica during a thundearstorm.

Exporting Sura Cross® Radios. |t is ourintant to fully comply with all national and ragional regulations regarding radio frequancy amissions.
Customars who want to re-axpart this product to a country othar than that to which it was sold must ansura the device is appraved in tha
dastination country. Tha Sure Cross wiralass products wara carified for usa in thase countrias using tha antanna that ships with the praduct. Whan
using othar antannas, varify you are not axcesding tha transmit powar levals allowad by kocal govarning agancies. This davica has baan dasignad ta
aparate with tha antannas listad on Bannar Enginaaring's wabsite and having a mazimum gain of 9 dBm. Antannas not includad in this list or having
a gain graatar that 9 dBm ara sthcthy prohibitad for use with this davica. Tha required antanna impedancs is 50 ohms. To reduca potantial radia
intarfarancsa to othar usars, the antanna typs and its gain should ba 50 chasan such that the equivalant isatropically radiated powar [EIRP) s not
mara than that pamitted for succasshul communication. Consult with Bannar Enginsarning Carp. if tha dastination country is not an this list.

Important: Please download the complete Sura Cross® AT0SR Sarial Data Radio tachnical documantation, available in multipla
languagas, from www. bannaranginearing.com for datails on tha propar usa, applications, Wamings, and installation
instructions of this davica.

Important: Por favor descargue desde www bannarenginaaring.com toda la documeantacian técnica da los Sure Cross® RTOSR
Sarial Data Hadio, disponibles an multiplas idiomas, para deatallas dal uso adacuada, aplicacionas, advartancias, v las
instruccionas da instalacion da astos dispositivas.

Important: Veuillsz télécharger |a documantation technique compléate des Sure Cross® AT0SA Serial Data Radio sur notra site

wiww. bannaranginearing.cam pour las datails sur leur utilisation carmacta, les applications, ks notas da sacurita at kes
instructions da montaga.

WARNIMG:
=  [Danot usa this davica for parsonnal protaction
= | ksing this davica for parsonnal protaction could rasult in sanous injury aor daath.
s This davica doas nat includa tha salf-chacking redundant circuitry nacassany ta allow its usa in parsonnal safety
applications. A devicea fallura ar malfunction can causs aithar an anargizad {on) or de-anargizad (off] autput conditian.

B X %
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Sure Cras=®™ ATOSA Serial Dea Radia

iﬁ, Impaortant:
s  Meavar aparata a 1 Watt radio without connacting an antanna
* (Oparating 1 Watt radios without an antenna connacted will damage thea radio circuitry.
» Toavoid damaging tha radio circuitry, never apply power to a Sure Cross® Parformance ar Sure Cross MultiHop (1
Watt) radio without an antanna connactad.

?ﬁ' Important:
* Blactrostatic dis charga [ESD) sansitive davica
= ESD can damage the device. Damage from inappropriate handling is not covarad by wamanty .
= |lsa propar handling procedures to prevent ESD damage. Propar handling procadures includa laaving devices in thair
anti-static packaging until ready for usa; waanng anti-static wrist straps; and assambling units on a grounded, static-
dissipativa surfaca.

Banner Engineering Corp Limited Warranty

Bannar Enginsarnng Corp. warrants its products to ba fraa fram defacts in matarial and warkmanship for ona yaar following tha data of shipmant.
Bannar Enginsarning Corp. will rapair or raplaca, fraa of charga, any product of its manufactura which, at tha tima it is ratumed to tha factory, is found
to have bean dafactive during the warranty pariod. This warranty doses not covar damage or liability for misusa, abusa, ar tha impropar application or
installation of tha Bannar product.

THIS LIMITED WARRANTY 15 EXCLUSIWE AND IN LIELY OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED {INCLUDING, WITHOUT
LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITMESS FOR A PARTICULAR PURPOSE], AND WHETHER ARISING UMDER COURSE
OF PERFORMAMCE, COURSE OF DEALING OR TRADE LUSAGE.

This Waranty is axclusive and limitad to rapair ar, at tha discration of Bannar Enginaaring Conp., raplacamant. IN MO EVENT SHALL BAMMER
ErMGIMEERING CORP. BE LIABLE TO BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXPEMSES, LOSSES, LOSS OF
PROFITS, OR ANY INCIDEWMTAL, COMSEQUENTIAL OR SPECIAL DAMAGES RESULTING FROM ANY PRODULCT DEFECT OR FROM THE USEOQH
INABILITY TOUSE THE PRODUCT, WHETHER ARISING IM CONTRACT OR WARRANTY, STATUTE, TORT, STRICT LIABILITY, MEGLIGENCE, OR
OTHERWISE.

Bannar Enginsarnng Corp. rasarvas tha nght to changa, madify or improvea tha design of tha product without assuming any abligations or liabilitias
ralating to any product praviously manufacturad by Bannar Enginaaning Conp. Any misusa, abusa, o impropsr application or installation of this
product or usa of the product for parsonal protection applications whan the product is ientified as not intendad for such punposeas will void tha
praduct warranty . Amy modifications to this product without prior axprass approval by Bannar Enginsarnng Corp will waid the product wamranties. All
s pacihic ations published in this documant ara subject to changs, Bannar rasarvas tha right to modify product spechications or updata
documantation at any tima. peciications  and product information in English suparsede that which is provided in any othear languagsa. For tha most
racant varsion of any documantation, rafar ta: www. bannaranginesring. com.

For patant information, sea www. bannaranginaaring.com/patants.

FCC Part 15 Class A

This aquipmant has bean testad and found to comply with tha limits far a Class A digital devica, pursuant to part 15 of the FOC Huless. Thasa limits
ara dasignad to pravida reasonable prataction against harmful intarfaranca whaean tha equipmeant is oparated in a commearcial amdronmant. This
aquipmant ganaratas, usas, and can radiate radio frequancy anargy and, if not installed and usad in accordancea with tha instruction manual, may
causa harmful intarfaranca to radio communications. Opsaration of this aquipmant in a residantial araa is likaly to causa harmbul intarBranca inwhich
casa tha usar will ba raguirad to comact the interfarancea at his own axpansa.

Industry Canada
IC: 7044 A-AMTO23 and 1C: TO448-562 43 — This davica contains licance-axampt trans mitters(s)/ra caivan(s)] that comply with Innavatian, Scianca and
Economic Davalapmant Canada's icanca-axampt RSS(s). Oparation is subjact to tha following two conditions:

1. This davica may nat causa intarfaranca.

2. This devica must accapt any intarfaranca, including intardfarance that may cause undesired opearation af tha davica.
Cat apparail contiant des ameatteursirécapteurs axamptas de licenca conformeas a la norma Innovation, Sciancas, at Devaloppamant économiqua
Canada. L'axplait ation ast autonsas aux deux conditions suivantas:

1. L'apparsil na doit pas produira da brouillaga.

2. L'utilisateur da I'apparail doit accaptear tout brouillage radioalkactriqua subi, méama =i la brouillage ast suscaptibla d'an compromeatiea la

fanctionnamant.

AMNATEL
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