MultiHop H12 Data Radio

M-H12 Features

The Sure Cross® wireless system 5 a radio frequancy network with ntegrated 1’0 that operates in masi
anviranmants to aliminate tha naad for wiring runs. Wiraless MulliHop data radio natworks are formed around a
MuliHop mastar and oneé or mara slaves and axtand the range of a Modbus or othar sanal communication
natwark.

« Wiralass industrial /0 davica with two NPM discrate inputs, two NMOS discrata outputs, two 0 to 20 mA
analkog inputs, ona tharmistor input, two S01-12 inputs, and two swilch powar oulputs

« Salaclabla transmit power kevals of 250 mwW or 1 Watl for 800 MHz models and 65 mW for 2.4 GHz
madals

* FlexPowarE powar oplions allow for 10% DC to 30 Vv DC, solar, and batlary power sourcas for kow-
pawar applications.

= Seall-healng, auto-routing radio freaguancy natvork svith muliple hops extends the natwoark™s range and
impravas radio ink parformanca

= Sarial and ¥0 communication on a Madbus platform

= Massage routing improves link parfarmanca

= DIP switchas salect oparational modas: mastar, repaater, or slava

= Buill-in site survey mode enables rapid assessmant of a lbeation’s RF transmission proparias

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

M-H12 Models

Madal 15N Radio Band Supply Valtaga Haousing Inputs and Outputs

Inputs: Twao MPM discrata, twa 0ta 20
analog, ana tharmistar, and twa 501-12

10 ta 30 V DC ar Outputs: Twa NMOS discrata

DXBODRIM-H12E 900 MHz . IEC IPG5; NEMA 4X
ntegrated hettery Switch Powar: Two (far SDI-12)

Sanal interface: RS-485

Thea fallowing models are no kanger avaiable for arder but are covered by the contents of this document: DXBO0DRAOM-HLZ, DXBIDR2M-H12,
and DXEIDR2ZM-H12E

Cnnﬁguratinn |nstructions

Set Up Your MultiHop Network

Tosatup and install your wirekss MuliHop 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. Form tha wirakss natwork by binding the sarvar and rapaatar radios to the cliant radio. If tha binding instructions ara not includead in
this datasheaat, rafar fo tha quick star guide ar product manual.

4. Obsarva tha LED bahawior to wanfy tha davicas ara communicating with aach othar.

7. Canfigura any Y0 paints to usa the sansors connectad to tha Sure 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.

4. Install your wirakless seansor nalwork componants. If the installation instructions are not includad in this datasheeat, refar 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
* MuluHop Regmter Gude: 155289

Original Instructions i Bannar Enginaaring Carp. pin: 151365 Rav. Q
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MultiHop H12 Data Radio

Configure the DIP Switches

Bafare changing DIP switch positions, disconnact the power ', Any changes made o the DIP switches are not recognized until after power is
cyelad o tha devica. For paramatars nol sal using the DIP switchas, usa tha configurabon software 1o make conhiguration changes. For
paramatars sat using tha DIP switchas, tha DIP switch posiions ovamide any changas mada using the configuration softwara.

Access the Internal DIP Switches

Fallow thasea staps to accass tha intarnal DIP switchas.

1. Unscraw tha four scraws thalt mount the covar to the bottom housing.
2. Ramavea tha cover from the housing without damaging tha ribbon cabla or the pins tha cabla plugs inta.

3. Gantly unplug tha rbbon cablae from tha board mountad into the bottaom housing. Skip this stapif thare s na
ribban cable {intagrated battary modeals) or the ribbon cable i gluad down {for C housing modsals ).

4. Ramavea tha black cover plate fram tha bottom of tha davica's covar.
Tha DIP swilchas ara lbocated bahind tha rotary dials.

. Maka tha nacessary changas 1o tha DIP switchas.

. Placa the black cowar plate back into position and ganfly push inta placa.
. If nacaszsary, plug the ribban cabla in aftar vanfying that tha blockad hala linas up with tha missing pin.

M =1 & A

. Mount tha covear back anto tha housing.

DIP Switch Settings (MultiHop)

Switchas

Device Seiings 1 2 3 4 5 L] 7 §
Sedal line baud mte 19200 OR Usar defined moaiver siots OFF ' OFF '
Sedal line baud mte 38400 OR 32 receiver siois OFF ON
Sedal line baud mte 9800 OR 128 recaiver siois OM OFF
Sedal line baud mte Custam OR 4 recaiver slats On e O #
Panty: Mana OFF" QOFF '
Padty: Even OFF Ol
Panty: Odd 0N OFF

Dizable saral {ow power madea} and enable the moswvar slols o8y 2 ON 2
salact far swilchas 1-2
Transmid pawear
900 Mz radios=: 1.00 Was {30 dBm) QFF!
24 GHz radas: 0085 'Was= {18 dEm} and 860 m= fram a

Tran=mii power
900 MHz radias: 025 Wass (24 dBm) (8]
24 GHz radas: 0085 'Was= {18 dEm} and 40 m= fram a

Appicaton made: Madaus OFF!

Appication made: Transparant fal]

MuliHap radio safling: Repsater QFF ' QFF '

MuliHop radio safing: Maser QFF OM

MuliHap radio sating: Shwe O 2 QFF *

MuliHop radio safing: Resarsead oM OM
' Dafault configuration

? Dafault configuration far the E housing madals anly

Application Mode

Tha MulliHop radio oparatas in aeithar Modbus mode or transparant moda. Usa the intarnal DIP swilchas fo salect tha moda of oparation. All
MuliHop radios within a wiralass natwark must ba in the sama maoada.

Modbus modea useas tha Modbus protocol far routing packats. In Modbus moda, a routing tabla is storad in each parant davica o optimiza tha
radio fraffic. This alklows for point-to-point communication in a multipla data radio natwark and acknowledgmeant/ratry of radio packats. To
accass a radia’s 170, tha radios must ba running in Madbus maoda.

In transparant application mada, all incoming packats are storad, than broadcast to all connacted data radios. Tha data communication is
packat-basad and not specific to any protacol. Tha application layar is respansible for data intagnty. Far ona-to-one dala radios it is possibla

oF devioes & u] Eg, nZ, hen on 2 1o reset e device w redmon .
1 For dev powensd by batienss integrated into the howsng, Bok bation 2, then double-click bation 21 el hed it ot ing the batteny
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MuliHop H12 Data Radia

to anabla broadecast acknowladgmant of tha data packeals (o provida battar throughput. In transparant mada, thara is no accass to tha radia’s
1o,

Baud Kate 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 deavica you are wirad to.

Disable Serial

Disable an unusad local sanal connaction to reduca the power consumption of a data radio powarad from the solar assambly or from
battarias. All radio communicalions remain oparational.

Receiver Slots

Thea numbear af recener slots indicates the number of timas out af 128 slotsfframes the radio can transmit to its parent radw. Salting a slava’s
recaiar slots to four reduces tha tolal powear consumption by astablishing thal the slave can anly transmit 1o is parant four imas par 128
slots.

Transmit Power Levels/Frame Size

The 900 MHz data radios can be aperated at 1'Watl (30 dBm), 0.5 W (27 dBm), or 0.25 W (24 dBm). For mast models, the defaull transmi
powaris 1Wor 05 W.

Far 2.4 GHz radios, tha transmil powar is fized at 0065 W (18 dBm) and DIP swilch 5 s usad to set tha frama timing. Thea dafault position

{OFF ) sats tha frame timing o 60 miliseconds. To increasa throughput, set the framea timing to 40 millisacands . For battery -powearad davicas,
incraasing the throughput decreases battary lifa.

IMPORTAMNT: Priar to date coda 15341 and radio firmwara varsion 3.6, tha frama timing was 40 ms (OFF ) or 20 ms
{OM).

Wire Your Sure Cross Device

Usa tha following winng diagrams to first wire tha sansars and than apply power 1o the Sure CrossE davicas.

M-H12 Terminal Blocks and Wiring

Coamnacting powear to the communication pins will cause parmanant damage.

DR*M-HI ZE
SO0 CAR
AZ AR
A Al o Ax, Analog N x
Alt AX1. Notused S0, Geouad \DT 2aTITIo Coaaamic
G0 GO A2 Thermator M. S01. 50112 1MW
CAF. Motused. SFx. Switch Power provides vanable power
SP2 5P Olx. Dnaceana |0 x Toudoas for aaaraal desoes

[ ARET DOx. Dhsorere D UT

02 DO
Dz Dt

slskelslelelels
Hoooron

Hodooood
CCC00DOO

Discrete Input Wiring for PNP Discrele Input Wiking for NPN Discrede Qulput Wining (NPN or
Sensors Sensos MO 5
[] = LN-4
e = L [ - - |
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Continuad an paga 4
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MultiHop H12 Data Radio

Continuad fram paga 3

Analog Inpat Wiring (10-30 v The rmistor Input Imput Wirkng for S0I-12
O Power) Sensors
10V [ [ Al
arnd S 13 Dk
@ el L [ 13- oo 5y | terCmms
GHD j GHD joround Gl
[ corrmn
Do not excasd anakg input ratings for Wire the tharmistor for tha M-H12 modal ta
analag inputs. Only connect sansoroutputs  AX2 Wira the tharmistor far tha M-H12C
to analog inputs. madal to AX1.

Apply Power to the DXB0...E Radios

Connacting powar to tha communication ping will causa parmanant damaga. Tha intagrated battary DXB0.. E radios may also ba pawarad by
10 v DC ta 30 DC. The powar for tha sansars can ba suppliad by tha radio’s 5Px farminals ar from tha 10V DC to 30 VWV DC usad to powar
tha radin. Tha BAT connaction is alow voltaga connaction to tha intarnal balttary. Ramava tha intarnal battary if a low vollags sourcs is
connactad ta the BAT tarminal. Whan powearing tha davica fram tha intagrated battary, tha BAT connaction musl ramain apan.

InMagrated batery (RS-485) far P1E, M-H 1E, M- Integmited batery (RS-232) far P3E, P4E, M-H3E, and M-

H12E, and P16E Madal= HAE Madel=s
I 1 10% O ta 30 v DC {opSanal) 10% OC 8o 30 W DC {optonal)
. 2 RE-485/DM /B + RE-232 Tx
3 C camman {GSNDY G carmman (GM IO}
d RE-4A5/D0 ! &4 - R5-231 Rx

Set the MultiHop Radio ID

Tha Modbus IDis an idanlifying numbear usad for davicas within a Modbus system. Whan using mara than aona Madbus paripharal, assign
aach panpharal davice a unigua | numbar.

Far MuluHaop radios with rotary dials, use the rotary dials 1o sat the dewvice’s MuliBop Radio 1D, The kel dial sets the el digit and the nght
dial sats 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 nol rmlayad aver tha wiralass link.
= Modbus IDs 11 through 80—U=se for MultiHop cliant, repaatar, and sarver radios. Up to 50 devices (local servars and ramaote
sarvars) may ba usad in this systam.

If your MultiHop radio does nal hawva rotary dials, you must usa tha mastar radio to saltha Maodbus 1D during tha binding procaess.

MultiHop Configuration Software

Use Banners MuliHop Configuration Software 1o view your MultiHop radio network and configure the radw and is 10,

MultiHop Confguralion Softvare Nebwork and Device Owerview screen
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MuliHop H12 Data Radio

Tha softwara cannacts (o a MultiHop diant radio using ana of four mathads.
« Sarial; usinga USE to R5-485 (for RE-485 radios) or a USE to R5-232 (for R5-232 radios) convartar cabla,
« Moadbus TCP; using an Ethamat connaclion to an Etharnat radio cliant.
= Sarial DXM; using a USE cabla to a DXM Caontrollar to access a MultiHop client radia.
= TCP DXM: using an Ethemet connaction to a DXM Confrallar to access a MultiHop dlient radio.

Bannar recommands using BWA-UCT-900, an R5-485 to USE adaptar cabla with a wall plug that can powar your radio whila you configura
it. Tha adaptar cabla is nol required whan connacting to a DXM Cantrallar.

Downlaad tha most racant softwara ravision from the Wiraless Refaranca Library on Bannar Enginearings wabsita:
www .bannaranginaaring.com.

Configure the SDI-12 Inputs

Tha SD1-12 imarfaca an tha MultiHop radio can support up to five devicas with (12) 32-bit registar valuas aach. Tha radia’s SDI-12 intarfaca
can be configurad to increasa tha numbear of ragistars par device addrass for deavices with larga ragistar sats. Tha factory defaull enables ana
SD1-12 davica using davica addrass 1 with up 1o nina ragistars with a S01-12 command of "MT.

Coanfigura tha MultiHop devica by writing 1o nan-volatile Modbus ragistars with configuration parameatars. Haad or wiite tha davica
configuration parameatars using standard Modbus commands. For mara infarmation about manually configuring tha S0D1-12 intarfaca, rafar 1o
the MultiHop Ragistar Parameatar documant, p/n 155289,

Basic SDI-12 Interface Parameters

Up o five devicas/fcommands can ba accassad using the SD1-12 intarfaca. Thara ara thraa parametars for sach devica/command: Enablea,
Davica Addrass, Davica Command. For mara informatian, rafar to tha 501-12 Tachnical Notas.

Enabla. Instructs the MultiHop H12 davica to aclivate ar daactivata tha 5012 devica. Writa a 1 o anabla, and wrila a 0 1o disabla. Tha
factory default for davice 1 is anabled, davices 2 through & ara disablad.

Davica Addrass. Each SD1-12 davica must have aunique dawvica addrass. This paramalar s tha ASCI coda for the davice addrass . Walid
davica addrassas ara 8-9 and a-2 that map to ASCI codas 48-57 and 87 -122, raspaclivaly. The factory dafaull addrassas ara!

« S0-12 Davica 0 uses ASCI coda 48

« S0N-12 Davica 1 uses ASCI coda 48

« S0-12 Devica 2 usas ASCI coda 50

« S0-12 Devica 3 uses ASCI coda 51

« S0-12 Davice 4 uses ASCI coda 52

Dawvice Command The SDI-12 intarface supparts "M!” ar "C!I" commands. Usa tha Davica Command paramatar to dafina which command fo
usa for this davice. Tha factory defaull is "M!" commands for all davicas (valua aof 10 in tha Modbus ragistar).

Supported M! comm ands

S-12 Command Ragster Valus SDM-12 Cammand Reg=zter Value
=hy! Oarid =hi5! 15
=hi1! 11 =hiid! 16
= 12 =h7 17
=h 3 13 =hia! 18
=hid! 14 =hig! 19

Supported C! commands

S-12 Cammand Regster Value SD-12 Cammand Regster Value
=1 1ar2i =C5! 25
=11 21 =CiE! 26
=52l 22 =CT! =7
=531 23 =Ca! 28
=041 24 =C4a! et

Tha Maodbus configuration ragistars ara listed. All registars ara dafinad as Modbus halding ragistars. Tha factory dafault valuas ara shown in
paranthasas. All values ara in dacimal unlass notad atharwisa.

Registers D efaul Vale)

Davica! CMD Canfiguratian
Enabla Davica Address Drevica Cammand

SID12 Dewica ! WD 1751 {1} 11r_'|'_'|1.:4m':1| 11002 {10}
Canfinuead an page &

11 The default device addresses 48 through 52 are in ASCII.

February 13, 2024 D Bannar Enginearing Cam. All ights rezarsed. gage S



MultiHop H12 Data Radio

Davice! CMD Configuration

SDH12 Devica/CMD 2
S012 Devica/CMD 3
SD12 Devica/CMD 4

SD4-12 Devvica/CMD 5

Enakble
1701 {0}
1651 (0}
1601 {0}

1551 {0}

SDI-12 Device Result Registers

Tha rasult ragistars stora all information racaivad from tha 501-12 davicas.

Confnuad fram pagea 5

Regizters D efaull Vale)

Davica Address

11201 &9}
11401 {50}
11601 {51}

11801 {52}

Drevica Cammand

11202 {10}
11402 {10}
11@02 {10}

118012 {10}

Tha ragistars ara 16-bit ragistars and raquire two ragistars to stora a 32-bit valua. Tha factary default configuration dafinas tha result
registars as 32-bit registaers, floating point farmat, and tha first nine rasult registers ara anablad for usa. A host system reads the 501-12

davica data from thesa ragistars.

Result Regsias
S12 Devica!/CMD 1 Rezull Upper
SD4-12 Device!'CMD 1 Resull Lower
SD12 Devica!/CMD 2 Rezull Upper
SH-12 Devica!'CMD 2 Resull Lawear
SD12 Davica!/CMD 3 Resulk Uppear
SD-12 Davica/CMD 3 Fesull Lawer
S12 Davica!/CMD 4 Razul Upper
S0M-12 Device!'CMD 4 Resull Lower
S12 Devica!/CMD 5 Rezull Upper

SD12 Devica/CMD 5§ Resul Lower

Result Regsias
SN2 Devios/CMD 1 Re=ul Upper
SD4-12 Device!'CMD 1 Resull Lower
B2 Davica!/CMD 2 Re=zull Uppear
SH-12 Devica!'CMD 2 Resull Lawear
S12 Devica!/CMD 3 Rezull Upper
S0 2 Deavica!/CMD 3 Fesull Lawer
S12 Davica!/CMD 4 Razul Upper
S0M-12 Device!'CMD 4 Resull Lower
S12 Devica!/CMD 5 Rezull Upper

SD4-12 Devica/CMD 5 Rasul Lawar

SDI-12 Device Settings

Drevica | Cmd Configuratian

SD412 Dervica/CMD 1
SD4-12 Dervvica/CMD 2
SD412 Devica/CMD 3
S0H12 Devica/CMD 4

SD412 Devica/CMD 5

Erabla

1751 {1}
1701}
1651 {d}
1G01 {d}

1551 {0}

R egister 1
11101
11102
11301
11302
11501
11502
11701
11702
11901

114902

Register 7
11113
11114
11313
11314
11513
11514
11713
11714
11913

11914

Devica
Acdrazs

11001 {4841
11201 9}
11401 {50}
11601 {51}

11801 {52}

Register 2 Reg=siar 3
11103 11105
11104 11106
11303 11305
11304 11308
11503 11505
11504 11506
11703 11705
11704 11706
11903 11905
11904 11906

Register § Reg=iarg
11115 11117
11116 11118
11315 11317
11318 11318
11515 11517
11516 11518
11715 11717
11716 11718
11915 11917
11918 11918

Reg=ier 4 Regeler S Regsierd
11107 111049 11111
111048 11110 11112
11307 11309 1131
113048 11310 11312
11507 11509 11511
11508 11510 11512
11707 11709 1171
117048 11710 11712
11907 11909 11811
119048 11910 11912

Register 10 Regster 11 Registear 12
11119 11121 11123
11120 11122 11124
11319 1131 11323
11320 11322 11324
11519 11521 11523
11520 11522 11524
11719 11721 11723
11720 11722 11724
119149 11921 11923
11920 11922 11924

Registers {Defaul Valea)

Switch Pawear D wicom

Enakble Cammand Sampls H
1754 {4} 11002 {10} 1752 {1}
1704 {4} 11202 {10} 1702 {1}
1654 {4} 11402 {10} 1652 {1}
1604 (4} 11602 {10} 1602 {1}
11554 {4} 11802 (10} 1552 {1}

Thasa S01-12 probeas hava bean lasted and are functional with tha factory dafault satlings.

11 The default device addresses 48 through 52 are in ASCII.

nage
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Sample Low

1753 24464}
1703 24464}
1653 24464}
1603 24464}

1553 24464}

Warmup Time alage

1755 200} 1756 (148}

1705 200} 1706 {148}

1655 200} 1656 {148}

1605 @230} 1606 (148}

1555 200} 1556 (148}
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MuliHop H12 Data Radia

MFS Modek Teshnical M ote
MAodima SEMN-SDM (TDT SDH-12 Sail Maisiure San=ar) 5012 and fha Acdima TOT SD0-12 Sail Maisturs Prabe (p'n b_4182040)
Adoan Talametry HydraPraball
AquaChack Bub-zurface Prabea S0-12 and fa AquaCheack Sub-Suface Sail Maisture Prabadpi b_4182041 )

S50-12 and the Decagan STE Sail Maisture Prabe {ph b_4£182042)
Decagan MES32 MPS.-6 5TE TS1. TH 5012 and fha Dacagan G553 Sail Maisture Frabe|phn b_4182043)

5012 and fha Decagan MPS52 Sail Maisture Probeipihn b_4182044)
HETI HydraSsaut S0-12 and fa HydraScaut HETI Prabs pin B_4 182045}

Sarfak EnvraSCaM 5-12 and e Sentek EnviraScan Sail Maisture Prabeipihn b 4182048}

Inatalling Your Sure Cross® Radios

Please rafar to ana of thasa instruction manuals 1o install your wiraless natwork componants.
« DXBO Pardarmance Wirekss 10 Matwork Instruction Manual: 132607
s MultiHop Data Radio Instruction Manual: 151317

M-H12 Modbus Registers

Ragisier @@xxxx) Input # Imputs Units 10 fanas Holding Regsier Repma et Tﬂm._:':dEUd"
Bin. Value MMax. Valusa Min. {Dac.) Max. {Dac. )
1 1 Diimcrete B 1 . i 1 i} 1 o1
2 2 Dimcrete M 2 . i 1 i} 1 2
] 5 Anakg 1M1 * m 0.0 20.0 i} B5535 Al
i &
7 7 Analag 1IN 2 * m 010 20.0 i} B5535 A3
| g Tharmissar * *F -1638.3 1638.4 32768 AR2TET Al
9 9
10 110
1 1"
12 12 SH-12 Devwica'CMD 5 * k]|
13 13 SH-12 Devwica'CMD 4 * k]|
14 14 SH-12 Dewice'CMO 3 * £ |
15 15 S5H-12 Dewice!CMD 2 * ]|
16 16 EHH-12 Davica'CMD 1 B
* Tha factory dafault satling for SD1-12 devicas 2 through 5, anakag inputs 1 and 2, and tha tharmistor ara disablad.
'?:E:‘:: E— — Ut | 150 Range Hd.ding Ragetar Reprezaratan T-urrnL:'::EIIIEII:I-i.
Bir. Walues Max. Walue M. (D) Max. (D)

5 1 Drmorate OUT 1 . i} 1 i} 1 oo

502 2 Dmcrate OUT 2 . a 1 a 1 o2

503 3 Ewitch Pawer 1 M

S04 d Switch Power 2 5Pz

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.

1 Using AX2 for the M-H12 models and AX1 for e M-H12C models.
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MuliHop H12 Data Radia

Storage and Sleep Modes

Sloraga Modea [apphas (o batterypowerad madeals only }—While in storage mada, tha radio doas not oparata. To put any intagratad
battery Sura Cross® radio into storage modea, préss and hold buttan 1 for hive sacands. Toswake the devica, préss and hald button 1 far fiva
sacands. The radio is in sloraga moda when tha LEDs stop blinking, but in somea modals, the LCD ramains on for an additional minuta afler

the radio enbers storage modea. Albar a dewice has entered siorage mode, you must waill ang minuie bafore waking i.

Skeap Mode [applies to both battery and 10-30 V DC powered models)— Duning normal oparation, the Sure Cross radio devices enter slaap
mada after 15 minubes al aparabon. Tha radio continues to funcbon, but the LCD goes blank. To wake the device, prass any buttan.

Install or Replace the Battery on a DX80E Model

Fallow thesa staps to replaca tha lithium "D call battary ar battaras in any DXB0E madal.

1. Ramava tha four scraws mounting tha face plate to the housing and reamawva tha face plata. If thara is a radio covar on the facaplata,

do nol remave tha radio covar fram tha faceplata.
. If applicabla, ramawva the discharged battary ar battaras.
. Install tha naw baltary or battenas.

. Allaw up to 60 saconds for tha davice to powear up.

[ T B Y I X

. Warify tha pasitive and nagatve tarminals align to the positive and nagativa tarminals of the battary haldar mountad within tha casa.

. Proparly disposa of usad batleries according to lbocal regulations by laking it to a hazardous waste collaction sile, an a-wasta

dis posal cantar, ar athar facility qualifiad to accapt lithium battaras.

f CAUTION: Thara is a risk of axplosion if tha battary is raplacaed incarracty.

Far autsida ar high humidity anviranmants , dialectric greasa may ba applied 1o tha batlary tarminaks to preveant

maistura and carrasion buildup.

As with all battaries, thase ara a fira, axplosion, and saveara bum hazard. Do notburn or axpose them o high
temperaturas, Do not recharge, crush, disassamble, or exposa the contents o water.

For non-hazardous locations, the replaceament battery is modal BWA-BATT-011. For non-hazardous or hazardous
locatians, the replacemant battery is Xeno modal XL-205F, Banner madal BWA-BATT-001. For pricing and

avaiabiliy, comact Bannar Engineanng.

Specifications

Radio Specifications for 900 MHz MultiHop

Supplad Antanna
A 2 dB antanna ships with this davica. High-gain anlannas are
availabla, but tha transmit powear and range depands an tha
antanna gain, anvironmant, and line aof sight. Always varify
your wirakass natwork™s range by padarming a Silé Survay.
Radi Transmil Powear (900 MHz, 1'Wall radios)
Conducted: 30 dBm {1 W)
EIRP with tha supplad 2 dB antanna: = 36 dBm

Radio Ranga
Q00 MHz (in 1 Watlt moda): Up 10 9.6 km {§ milas ) with tha
supplied 2 dB antanna

Antanna Minimum Saparation Distanca

Q00 MHz (1 Watt): 4.57 m (15 ft) with the supplied 2 dB
antanna

Spread Spactrum Tachnalogy
FHSS (Fraquancy Hopping Spraad Spactrum)

Antanna Connaction
Ext. Ravarsa Polarity SMA, 50 Ohms

Max Tightaning Torquea: 0.45 M-m {4 lbf-in)

RS-485 Communication Specifications

Communicabion Hardwarae [MulliHop RS-485)
Intarfacea: 2-wira half-duplex RS-485

gage D Bannar Enginearing Cam. All ights rezarsed.

800 MHz Complianca (EXTO23EXT Radio Madula)
Radio modula is indicatad by tha product labal marking

Caontains FCC |D: UE3SXTO23EXT: FCC Part 15, Subpart &,
15.247

Contains |C: TO44A-SXTO2IEXT
200 MHz Compliance (RM1809 Radio Modula)
Radio module is indicatad by tha product labal marking

Contains FCC |D: UE3RMI809: FCC Par 15, Subpart .,
15.24T

Contains 1C: T044A-RM1B09
IFT: RCPBARM13-2283

—
0 Il
MNYCE

Radio Packeat Siza (MultiHop)
900 MHz: 175 bylas (B5 Modbus ragistars)

2.4 GHz: 75 bylas (3T Modbus ragistars)

Baud ratas: 9.6k, 19.2k (dafault), or 38 4k via DIP switchas;
1200 and 2400 via tha MultiHop Configuration Softwara

Data format: 8 data bits, no parity, 1 stap bit
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M-H12 Specifications

Supply Voltaga
"E" Housing Modals: 3.6 V DC (intarnal battary) or 10V DG to
Jowvpc

Powar Consumpfion
Masiar radio consumplion (900 MHz ): Maximum currant draw
15 = 100 mA and typical currant draw is < 30 mA at 24 vV DC.
{2.4 GHz consumptbion is kess )
Rapaaterislave radio cansumptlion (800 MHz): Maximum
curmantdraw is < 40 mA and typical cumantdraw is < 20 mA at
24 W DC. (2.4 GHz consumphon is lass.)

Wiring Accass
"E" Housing Modals: Two 1/2-inch NPT
Houszing
Palycarbonata housing and rotary dial cover; palyestear labals;

EDPM rubbear covar gaskat; nitrika rubbar, nan-sulphur curad
button covars

Waight: 0.26 kg (0.57 Ibs)
Mounting: #10 ar M5 [55 M5 hardwara includad)
Max. Tightaning Torque: 0.56 N-m (5 Ibf-in)
Intarfaca
Twa bi-cokor LED indicatars, Two buttons, 5ix character LCD

MuliHop H12 Data Radia

Analog Inputs
Rating: 24 mA
Impadanca: Approximataly 22 Ohms'"
Sampla Rata: 1 sacond
Accuracy: 0.1% offull scake +0.01% pear "C
Rasalution: 12-bit

Thamistor Input (MultiHap)

Modeal: Omega'’s 44006 or 44031 family of 10 kOhm
thamistors

Sampla Rata: 1 sacond
Accuracy: 0.4 5C (10 "C o 50 *C); Up ta 0.8 =C (*40 *C 10 85
'C)
Discrata Output
OM Condition: Less than 0.7 V
OFF Condition: Opean
Discrata Inputs
Rating: 3 mA max currantat 30 v DC
Sampla Rata: 40 millisaconds
OM Candition (MPM): Lass than 0.7
OFF Condition (NPN): Graatar than 2 V' or opan

Discrate Output Rating (MultiHop NMOE)
Lass than 1 A max currant at 30 vV DC

OM-5State Saturation: Less than 0.7 WV at 20 mA

11 To verify e analog inpufs impedance, use an Ohm meler to measure
e resiianos belwesn e analog input lerminal (Alx) and the ground
{GHD) terminal.

Environmental Specifications for the E Housing

Oparating Conditians
—40 *C 1o +85 *C [—40 °F to +185 *F) (Electranics); —20 *Cia
+80 *C (—4 “F o +176 *F) (LCD)

A5% maximum ralativa humidity (non-candansing)
Radiated Immunity: 10 Vim (EN §1000-4-3)

Shock and Vibration
All modals maeal IEC 60068-2-6 and |EC G00EE-2-27 tasting

critaria
Shock: 306G 11 ms duration, half sine wawvea par |EC
G0088-2-27
Vibration: 10 Hz to 55 Hz, 0.5 mm paak-to-paak ampliude par
IEC GD06E-2-6

Ervironmantal Ratings
IPES&

Reafar to the Sura Cross® DXB0 Performanca (pin 132607 or
the Sure Cross®E MuliHap (pfn 151317 ) instruction manual for
insallation and watarproofing instructions.

Oparating tha davices at tha maximum aparating condiions for extendad panods can shartan tha life of the davica.

FCC Part 15 Class A for Intentional Radiators

This aquipment fas been tested and found o comply with e limits fora Class A digital dedos, pursuant fao Part 15 af the FOC Rules. These imils are designed 50 proside res sona ble
prafeciian agans! kammiul imaderance whan tha squipment i= oparated n a commansal ewiranment. This aqupmant generastas, uses, and can radiate mdia frequency energy and, if not
instalied and used in acoordance with the nstrucian manual, may causs hamil interfersnce o Rdo communicssans. Opemton of iz equpmeant n a resdenal area is likaly 0 couse
Fammiul infe faranca inwhich caze e use will ba required 9 come st tha nterfamnce o s awn apan e,

(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

T = depwey COALANE oo ST VA TETWE L S| ey A E] Ea rmgly w i Laguann, Soees and Ecpgagme Oewsingme s Canads s hopnos semmgy 255(E] . Ogriannn s sieoan

e fallowing two condifions:

1. Thiz derica may nat causs nterfamnos.

2. This devics must accept any intedearanca, induding imederan ca hat may causs undesired aparafion of fa dedos.

CeLagaam| pres, des SMmaLs SYEreg ey S saamass de hoses magimes 4la memel aageaan. Soeaces. s Osvsinpnemen s mges Canada. Leaginusan s o ome g0

daux condions suivanies:

1L amesl o don gas gmchsce de ool

2. Lulsamy de lagaaesl dod aoreged ipaLpmeliage adosiensgee s meme = B youdmge en sasmgege d g1 oomaromes le lgaoegaasmea,
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MuliHop H12 Data Radia

Accessories

Included with the DXB0..E Models

Mounting hardware kit

« BWA-HW-003: PTFE tapa

= BWA-902-C (900 MHz) or BWA-202-C (24 GHz): Antanna, 2 dBd Omni, Rubbar Swival RP-5SMA Maka. (Mot included with Intamal
antanna modals)

« BWA-BATT-001: Raplacamant battary, 3.6 Valt, "D Lithium Call

= BWA-HW-032: Accass Hardware for "E” Housing (Ona aach of 172-inch plug, 1/2-inch gland)

* Productdatasheaetl and product family Quick Start Guidea { 128185 for DXB0 Gateways ar 152653 for MultiHap modals)

Thermistor Probes

EWA-THERMISTOR-PROBE-QT3

Tgmmrﬂl,urg RS WL e PE103G2

Bhemiy il ] 0-90%C: 3575

Bame e aroaracy of 0205

Coeraong Temaeawrs Sange: - 20 *C g +10% *C (.4 “Fig +221 *F)
s mom P Saeag: 30 mWo s 25 Y0 devad ug 1m0 125 T
Oimaavga Coamane 1 mWaWess

AlE maniess es s PvC iasalaengn

i e gl

[ T T T T

| I = : =
* -:— 20 mim _""I f‘amrrrr |.._J-irrrr_:_

Splitter Cordsets

G oA Trovmaded 12 Saleer Comdzm wn Sl Joacuga— Oguigie Eqded

Mode! Teank (Male] Branches (Female] Furgun, (dale) Pugu (Female)

CEELM1251M1250 0.3 muggng Fow (g i)

B} 1 = Bmwn -
2 = W ; _ 2‘:‘" h
4= Bl Bt
™y i
G = Tremaded A 12 Sotaver Tee
e Clmzrogugn S (k] Fngen (FRmale)
¢
=l e o
- Famale runk, 1 famale branch, 1 mala ) i
CEE-M 1250M1250-T aranch _@L
b ‘ 1 = Brownn _
Rt 2 = W i

G = Srmmy Vel
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MuliHop H12 Data Radia

Warnings

WARNING:
s Dot e s desios for persanng pmtection
+  Using Fiz device for pamarmal pratecian cauld resull in seous inury o death.
+  This device doas natindude fhe salichacking mdundant aroufry nece ssary 0 allow it uss in paeomsl safety appications. & devios falure or
malfincion can causs aither an enargioed jon) arde-energized (off | output condiion.

BAPORTANT: ®1mroe dowiinad vie comgiens Mulitiap H1 2 Data Fadio veonncd dagoomenuann, avadggie o makgie laguages. fmgm
N AT e O T Iy dmaads ga e roae e A A nTs. Wanags. sd sl cmeonn s of s deaee,

BAPORTANT:*or fasmy descacgue desd e v Qaneee s og s eenng om Loda 1a docamenangn wonca de s Mulithop W12 Oata Radio, dsponibles an
Mmdkges domas. gaca dewales de oz gdeoaady, agicacgres. v s, v s veeucogoe s de alangn de s s degrses.

BAPOETAMNT: Weadiez uliscnage: La docomeue g eechagues comgieer des MuliHop H12 Data Bado zas Ao s v 2300 sg o mmn g o m g es
derais =0 Ieur uulzaugn coreme . Ies kA s, Ins apes de oS gL les aReunegn s de moauge.

=l and propedy ground a qualifed sunge suppressar when nsaling aremofe antema system. Semoe s ol Que s o2 A d Winne Soge S0 s aydhdas e
marufachrer's waranty. Keap e ground wire a2 sharl a5 passile and make all ground comecians ta a single-pant ground Systen fo ensore ma ground bops are caeated. Mo surge

BUFITEY T AEFD 1 lgiang mekes:dg Ao wacn v Sen Oomsi deaes o ay mgegae, cotaeoed g e Sore CmssE deaes donng avaademo.

E,qmn,qg Bum Crmzsl Rades, b, G gae L g I'ulb_:.' oMy i Al ngnaal o ey cegu s rl:g"dqg o I'rmu:q:::r T ERS. Cusfarmers wha wand o re-axpad e product (o
a soun iy at e than Sl o which it sas sald must snsue Se dedos iz appmesd n fe destination coundry. Tom Sem Srpss wesless rgduns wes ooculoed gy oo 0 e couares g
fhe arerna that ships with e pmoduc. When using ofer amenmas, vedfy you are nat exce ading $e @mrsmil poser sk allowed by local govening agences. This device fas baen
demgied 1 oger e wihue s baed ga By Eagaeeng 5 weimes 97d hedog a masmom gan of ¥ddm. Aqumonas muoduded o haigengeng a gan gesaey va U dgm
are sriclly prohbifed for use with $is device. The required armema impedance is 50abms. To reduce patenial mdio nterfemnce o o users, fe aftema ype and its gan shauld be sa
chazen such hat e equivalent isatmpically radated pawear (EIRP) iz nat mare $an ol pamified fo successiul communication. Carsull with Bamer Engineearing Cam. if e destnatan

CoUnty is not an i list

BAPORTAMNT:
+ Meveropemie aradiowithow comnecting an amanna
« Operafing radios withaw! an amtarna comastad will damage e radia amuitry.

+ To amd damagag s radn orouwy, ameme a3ty gawe g aSure Srossll Sedgrmaaes o Sure Tos=E MuviHo) cadg wenoaan anenna
carrecied .

BAPOETANT:
+  Hecimsisic descham e (ESD) sersifve desios
+ ESD can darmage e device. Damage from inappropdate handing & not oovered by warranty.
+ Uz pmpar handing procedures & prevant ESD damage. Pmperhanding procsdures ndude leening devicss in $ar ant-etalic packaging ul
resdy far use; weaadng ani-siaic wrist straps; and assambling units an a graunded , stalic-disspaive surfacs.

Banner Engineering Corp Limited Warranty

Barmer Engnaarng Com. warrams it praducts 0 be free from defacts in material and wakmanship for ane year falowing $e date of shipment. Banner Enginesring Carp. will repair ar
replace, fee of dharge, any product af its manuiaciume which, at $e me it & etumed (o the Bclary, is found (o have baen defecive dudng e warranfty perod. This warmanty daes nat
ooear damage ar labildy far misuss, abuss, ar e improper applicaion o instalB@on of e Bamer product

THIS LIMITED WARRANTY |15 EXCLUSNE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED {NCLUDMNG, WITHOUT LIITATION, ANY WARRANTY
OF MERCHANTABILITY OF FITHESS FOR A PARTICULAR PURPOSE], AMD WHE THE R ARISING UNDER COURSE OF PERFORMANCE , COURSE OF DEAL NG OR TRADE
USAGE.

This 'Warranty is endusive and limied o epar o, 21 He dsoreion of Bammer Enginesring Com ., mplacemeant. I BO 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 ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL
DABMAGES RESULTING FROM ANY PRODUCT DEFECT OF FROM THE USE OR INABSILITY TO USE THE PRODUCT, WHETHER ARISHG N CONTRACT OR 'WARRANTY,
STATUTE, TORT, STRICT LIABLITY, NEGLIGENCE, OR OTHERWISE.

Barmer Engnearng Com. resarses faright o dhanga, madify or mprove e design of $he pmduct wihaut assuming any abligaions or liabiifes raliing o amy product presiously
marufaciured by Banner Enginesdng Carp. Ay misuss, abuss, o impmoper application o instalaton of fis pmduc aruse of the product for persomal protecion applicaians whean the
pradud is idenified a2 nat imandad for such purpases wil vaid $he poduc warrary. Ay madfcafons ta s produc withau prior espress aopraeal by Banner Enginesring Corp wil waid
e pmduct warraniies. Al specicaiions published in s document are sulbject o dhange; Banner reseroas e righl o madify producs specficatons o update documertafion at any Sme.
Specfcatons and praduct nfarmation in English supersede thal which is pmvided inamy ofer anguage. For fie mas? recent sarson of any doourmentafion, redar a:

waw hannera ngineering. oom.

For pateart niormafion, See www ban neren ginesning. oomipaben i,

Notas Adicionales (con Antena)

nformacdn Médoo: La operacdn de este aquipo a5t sujeta a bs siguemes dos condicanes: 1] es posible que este squipa o depasitva no causs interferancn perudical y 2] este
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"

Approead Armermas
BWA-90 2-Codirena, Omni SE2-928 MHz, 2 dBd, junta de caucha, RP-SMA Macha
BWA-90 5-CesArmena, Omni 902928 MHz, 5dBd, junta de caucha, RP-5MA Machao
BWA-S0E-A=Ankena, Ome Q02928 MHz, 8 dBd, fbra de widda, 1800mm, M Hamba
EWA9Y 10-Ae-Artema, Y agi, 900 MHz, 10dBd, N Hembra
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Mexican Importer
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Documant titke! Sure Cross® MuliHop M-H12 Data Radio Datasheast

Part numbsar: 151365
Rewigian: Q)
Ongmal Instruchons
151365

i@ Bannar Engingéring Carp. All nghtls rasarvad.
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