MultiHop H1 Data Radio

M-H1 Features

Thea Sure Cross® wireless sysiem s a radio frequancy natwaork with integrated 10 that operatas in mosi environmanis 1o eliminate the nead
for wiring runs. Wiralass MultiHop data radio networks ara formad around a MulliHop master and ane or mara slavas and axtend tha rangea of
a Maodbus or ather sarial communication natwork.

« Wiralass industrial /0 déavica with four sinking discrata inputs, two NMO S discrate outputs,
two analog (0—-20 mA) inpuls, one tharmistor mput, ana countar nput, and two swilch
powar outputs

« Salaclabla transmit power kevals of 250 mW or 1 Watl for 900 MHz modeals and 65 mW for
2.4 GHz madals

* FlaxPowarE powear aptions allow for 10% DC {0 30 vV DC, solar, and battery powear sourcas
far law-powar applications.

=« Sal-haaling, auto-routing radio fraquancy network with multple hops axtands tha
natwork’s range and improvas radio ink parformance

= 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 anables rapid assessmant ol a lbeation’s RF transmission
prapartias

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

900 MHZE Housing

MultiHop M-H1 Models

Madel Frequancy Power Hauwsing e
DXE0DRIM-H 1 10 8 30 W DC ar batery supply madule IEC IPEY: NEMMN B
900 MHz I5M Band Imputs: Faur sinking disorats, swa 0t 20 mi
DOXAIDRAMH 1E 10 8a 30 W DC ar integrated batery IPES, HEMS 24X anaiag, ane feamsiar, one snking counter
Oufpuis: Twa M MOS discmeia, twa switch pawear
DXE0DRZM-H 1 10 8a 30 W DC ar batery supply madule IEC 16T NEMM B
2.4 GHz IEM Band Saral interface: RE5-485
DHEIDR2ZM-H 1E 10 83 30 W DG ar integrated battery IPGES, MEMA 4X

DXB0...C {IP20; HNEMA 1) modals are also availabla. To ardear this modeal with an IP20 housing, add a C to tha
end of the model number: DXB0DREIM-HIC.

Ta arder an integrated battary modeal swthout the baltary, add a -MB 1o the modal number. I vou purchass a
madael without the battery, Banner Enginaenng recommands lithium D call battary BWA-BATT-001.

Cnnﬁguratinn |nstructions

Set Up Your MultiHop Network

Tosatup and install yvour wirakass MuliHop natwork, follow thasa staps:

1. If your radios hava DIP swilchas, canfigura tha DIP switchas of all davicas.

2. Connacttha sansars to the MultiHop radios if applicabla.

3. Apply power o all davicas.

4. If your MultiHap radio has rolary dials, sat tha MultiHop Radia 1D, F your MuliHop radio has no rofary dials, continua 1o tha naxt
slap.

5. Farm the wirakss natwork by binding the sarvear and rapaatar radios to the diant radio. If tha binding instructions are not included in
this datashaat, rafer fo the quick star guide or product manual.

6. Obsarva tha LED bahawior to warify tha davicas ara communicating with aach athar.

7. Configure any 1¥0 points 1o usa the sansors connaclad to tha Sure Cross davicas.

B. Coanducta sita survay batwaan tha MultiHop radios. If tha sita survay instructions ara not includad in this datasheat, rafar to tha
product manual.

4. Install your wireless sansor natwork componants. If tha installation instructions are not included in this datashasat, rafar to the product
manual.
Far addibanal infarmation, refar to ana af tha following documeants:
* MultiHop Data Radio Quick Start Guide: 152653
= MultiHop Data Radio Instruction Manual: 151317
= MultiHop Register Guide: 155289

Original Instructions i Bannar Enginaaring Carp. pin: 148847 Rav. O
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MultiHop H1 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

gage 2 D Bannar Enginearing Cam. All ights rezarsed. February 14, 2024



MuliHop H1 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-H1 Terminal Blocks and Wiring

Coanmnacting powear to tha communication pins will cause parmanant damage. For tha DX8x...C modals, PWR in the wiring diagram rafars 1o
W+ an tha wiring board and GMD in tha wiring diagram refars to V- on the wiring board. Do not excaad analog inpul ratings for anakg inputs.
Only connact sansor outputs 1o anakog inputs.

M-H1 M-H1C M-H1E

Ll ﬁ'
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EEEEL

B+. 36V DCtabsVDC(usa for
battary-powearad modalks anlky )

Rxi-. Sanal communication lina for tha

AXZ2. Tharmistor M. . canneaction
Clx. Disc I % tsakway. No connection for Nodea SPx. Switch Powear; providas varnabla
- Discrate TXi+. Sarial communication line for the ' P

DO, Discreta OUT = Galway: no connaction for Nodes pawer sources for external dewvicas

Alx or Ax . Anakog IN x
AX1. Countar IM.

GHND. Ground/DC common connaction
PWH. 10V DC to 30 V DC powar

Discrete Input Wiring for PNP Discrele Input Wiring for NPN Discrete Ouwipat Wiring (MPN or
Sensors Eensors MRS )
- HiVO [, lIl — aald ] -
el | el e |
|_L| Doy | —
™ aHn i -
[C-1 [T
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MultiHop H1 Data Radio

Confnuad fram page 3

Analog Input Wiking (4-20 mA,
Analog Inpuat Wiring (10-30 W Analog nput Wikng {d-20 ma, 2-WWire, Mﬂ:ﬂ’m&ﬂ
DC Power) 2-Wire, E stemnally-Powered Spnao)
1Y O FaR Sensors ) S
=] daning iH
. -f"'h:""n p—
) = v | - N
- e - ‘?
| GHD GHD - hE
T o cmren B comrmn
Only passible in mades with switch powear (SPx)
aufpute.
Thermistor Inpuis Counter Inpuls
Aya L
Counter
GND

Apply Power to the RS-485 FlexPower MultiHop Model

Coamnacting powear to tha communication pins will causa parmanant damaga. For FlaxPower devicas, do not apply mora than 5.5 V 1o tha
gray wira. The FlaxPowear MulliHop radios oparata aqually wall whan powarad from the brown ar gray wira; itis not necassary to supply bath.
Tha powear for the sansoars can be supplied by the radio™s SPx tarminals or from the 10V DC to 30 V DC usad to power tha radio.
Sepin M12 Male Quick Disconnect Canneciar Pn ‘Wire Calar ‘Wiring Descripfan
1 Bmwn fn} 10% DG 80 30 W DC

.1
. 2 White {wh) RS-485 /01 /B |+
2 \\
11\‘. ‘! 4 3 Blua fu} D¢ samman (GND |
3 \,,,__*#__,'f 5 4 Black {bk) RE-485/ D0 /A |-
5 Gy {gy ) JEN DO WSSV OO

Apply Power to the DX80...M-HxC Model

Connacting powar to tha communication pins will causa parmanant damaga. Far FlaxPowar davicas, do nat apply mara than 5.5 V to tha
gray wira. Tha FlaxPowar MultiHop radios aparate aqually wall whan pawéarad from the brown or gray wira; itis not necassary lo supply bath.
Tha power for the sansars can ba supplied by tha radias SPx tarminals or from the 10V DC to 30 W DC usad to pawar tha radio.

Tarrmiral Wiring Descripfan Tarmirsal Wiring Da=cripfian
L 10% DEC 0 30 W DC Rxt RE-4A5/ 00 /& /-
Tx'+ RE-L85/D1 /B /+ B+ JEV DCwSsSV Do
s DS carmman (GO}

Apply Power to the DX80...E Radios

Connacting powar to tha communication pins will causa parmanant damaga. Tha intagrated battary DXB0.. E radios may alsa ba powarad by
10 v DC ta 30 DC. The powear for tha sansors can ba suppliad by tha radio’s 5Px farminals or from tha 10V DC to 30 WV DC usad to powear

tha radio. Tha BAT connaction is alow vollage connaction to tha internal baltary. Remova the intarnal battery if a low volltaga sourca is
connactad to tha BAT tarminal. Whan powaring tha davica from tha intagratad battery, the BAT connaction must ramain apan.

IMagratad bastary (RS5-A85)far P1E, M-H 1E, M- Intagmted battary (R5-232) far PIE, P4E, M-H3E, and M-

H12E, and P16E Madal= H4E Madels
. 1 10% OC ta 30 v DG {optanal) 10 OC 8 30 W DC {optonal)
2 RE-4A5 /D1 /B + R5-21 Tx
3 C camman {GND) G carmman (GM 0}
4 RE-4A5/D0 ! &) - R5-21 Rx

Set the MultiHop Radio ID

Tha Modbus 1D is an idanlifying numbear used for davicas within a Modbus system. Whean using mara than ona Modbus paripharal, assign
aach panpharal davice a unigua I numbar.

gage 4 D Bannar Enginearing Cam. All ights rezarsed. February 14, 2024



MuliHop H1 Data Radio

For MuluiHaop radios with rotary dials, use the rolary dials 1o sel the device's MuliHop Radio [D. The kel dial sets the ket digit and the night
dial sals tha right digit.
» Modbus IDs 01 through 10—Reserved for servers directly connected to the host (local 110). Polling messages addressed to thesa
davicas ara not ralayad ovar the wiralass link.
* Modbus D= 11 through 60— U=se for MuliBop chant, repeatar, and sarver radios. Up 1o 50 devices (local servers and ramota
sarvars) may ba usad in this systam,

If your MultiHop radio does not hawva rotary dials, you must usa the master radio to sat the Modbus 1D during the binding procass.

MultiHop Configuration Software

Use Bannars MuliHop Canfiguration Software to view your MultiHap radio natwork and configure the radio and s 110,

MultiHop Confguralion Software Nebwork and Device Owerview screen
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Tha saftwara connacts to a MulliHop diant radio using ona of four mathods.

« Sarial; usinga USE to R5-485 (for RE-485 radios) or a USE to R5-232 (for R5-232 radios) convartar cabla.
* Modbus TCP; using an Ethamat connaclion to an Etharnat radio cliant.

« Sarial DXM; using a USE cabla to a DXM Caoantrollar to access a MultiHop chiant radia.

« TCP DXM: using an Ethemeat connaction to a DXM Confrallar to accass a MultiHop dliant radia.

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

Downlaad the most rmcant soflwara ravision from tha Wiralass Rafaranca Library on Bannar Enginsearing’s wabsita:
waww bannaranginaanng.cam.

Inﬁtalling Your Sure Cross® Radios

Please rafar to ana of thasa instruction manuals 1o install your wiraless natwork componants.

s DXB0 Performance Wireless /0 Netwark Instruction Manual: 132607
s MultiHop Data Radio Instruction Manual: 151317

Modbus Registera

Halding Register
Fagistar {4 x) Input # put Typa Unif= 6 Ramge R rasanision Tu":::;ghd"
Min. Yalue Max. Valuea Min. {Dac} Max. (Dwmc.}

1 1 Dizorete M 1 . 0 1 0 1 on
2 2 Dizcrete W 2 . i} 1 a 1 o2
a 3 Dimcrete W 3 . i} 1 a 1 M3
4 4 Dimcrete W 4 . i} 1 a 1 O
] 5 Amalag 1IN 1 mik 0a 20.0 a B5535 Al
i &

7 7 Amalag IN 3 mé 0 20.0 a G5535 Al3

Confinuad a1 paga &

February 14, 2024 D Bannar Enginearing Cam. All ights rezarsed. gage S



MuliHop H1 Data Radia

Register (4w} Input # npul Type Unifs
| A Tharmisiar F
9 msw 4
9 Countar M 1
10 LEw =l
Regeter (doox}  QOufputld Dutpul Type Units
501 1 Di=crtie OUT1
502 2 Dhimcraia OUT 2
503 3
504 4
505 ] Switch Pawear 3
506 [i] Switch Pawear 4

Modbus Addressing Convention

Confnuad fram pagea 5

D Range
Blir. v alue Bax. Valua
18383 +1838 4
Q B5535
4] B5535
M3 Ranga
Blir . W alue Bl o Walue
a 1
a 1

Haoding Registar

Raprazantafan
Min. {Dac) Max. {(Dac. )
-3 27648 32787
a G5535
0 G5535

Halding Registar

Repreazamaion

Min. Dac.) Max. {(Dac. )
a 1
i} 1

Tamminal Black
Labals

A2

AX1

Tamminal Black

Labal=

(el |

o2

S5P3

5P4

All Modbus addrassas rafar to Modbus halding registars. Whan writing your own Modbus scripts, use the appropriate commands for
intarfacing 1o holding registers. Paramatar dascription haadings refar to addrassas in tha ranga of 40000 as is customary with Madbus

canvantion.

Modbus Register Cﬂnﬁguratian

Changa tha factory defaull sattings for tha inputs, outputls, and davica oparations using tha davica Modbus ragistars. Ta changa paramatars,

sal the data radio natwaork to Modbus mode and assign the data radio a valid Modbus slava 1D,

Gananc input or output parameatars ara groupad togethar basad on tha davica inputl ar outpul numbear: input 1, input 2, output 1 ale.
Oparation typa specific paramatars (discrata, countar, analog 4 to 20 mA) areé grouped togather based an tha /0 typa numbear: anakog 1,
analog 2, counter 1, atc. Mot all inputs ar outputs may be available for all modalks. To delermina which speacific 110 is availabke on your madal,
rafar to the Modbus Input/Output Register Maps listed in tha davice's datashesat. For mora information about registars, rafar to the MulliHop

Product Instruction Manual {pin 151317).
Factory Default Configuration
Default Discrete Inputs (NPN)

Enabla Samplea Baasi Enable Baas Warmup
OM 40 m= OFF OFF
Default Analog Inputs
Enatblea Samplea Baast Enable Baast Warmup
OM 1 s OFF QFF

Default Thermistor Inputs

Boast Boost
Enable Sampla Baost Enabla Wasnup Vellage
[al] 1 s OFF OFF OFF

11 Most Significant Word
iZ] Least Significant Word

nage

BomstValtage  omea "M wemeNe Sample High | Sarmge Low
OFF OFF HPM OFF OFF
Boost Valtage &Hﬁ:dlnml Analag Max Analag Min Enable Fulls:ake
OFF OFF 20000 a O
Extandead . Enabile Enable Deag :
pul Read Anakog M ax Aralag Min Fullcale Temp Scaling
OFF I2TET -32TEH OFF DugF = 20

D Bannar Enginearing Cam. All ights rezarsed.
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MuliHop H1 Data Radia

Default Event Counter Inputs

Enabla Sampla Baazi Enabla Baoas! Wamup BaoaziValtage Extendad lhput Read  Frag ar Event Countar

Ol 1 mac OFF OFF OF F OFF Evenl

Default Discrete Qutputs

Enabla Flash Erabla

ON OFF

Default Switch Power

VD Graup Confinuaus Valtaga Default Output Valtage Hald Last Valtaga Enabla

Swilch Pawer {all} a i} QFF

Storage and Sleep Modes

Storaga Modea {apphes o battery-powared models only }—Whike in storage maoda, tha radio doas not oparata. To put any intagrated

battary Sura Cross® radio into storage mode, prass and hokd button 1 for ive seconds. Towake the device, press and hald button 1 far five
sacands. Tha radio is in storaga moda whan tha LEDs stop blinking, but in soma madals, tha LCD ramains an for an addiional minute aftar
the radio enters storaga mode. Alter a dewvice has antarad storage mode, you must wall ane minute betore waking i.

Skeap Mode (applies to both battery and 10-30 Vv DC poweaned models)— Dunng normal aparation, the Sure Cross radio devices anter slaap
mada after 15 minutes of aoperaton. The radio continuas to function, but the LCD goes blank. To wake the davice, press any button.

Install or Replace the Battery on a DX80E Model

Fallow thesea staps to raplaca tha lithium "D call battary or battaras in any DXB0E madal.

1.

o o & L R

: CAUTIOM: Thara is a risk of axplosion if tha battary is raplaced incarractly.

Far autsida or high humidily anvironmants, dialaclric greasa may ba appliad o tha ballery tarminaks to prevant
maisture and cormasion buikdup.

As with all batteries, thasa are a fira, axplosion, and saveara bum hazard. Do notburn or exposa tham o high
temperaturas. Do not recharge, crush, disassamble, or expose the contents o water,

Far non-hazardous kocations, the replacement battery i model BWA-BATT-011. For non-hazardous or hazardous
locations, the replacement battery is Xeno model ¥L-205F, Banner model BWA-BATT-001. For pricing and
availabiliy, contact Bannar Enginearing.

Ramove tha four screws mounting tha face plata to the housing and ramovea tha faca plata. If thara is a radio covar an tha facaplata,
da nat ramovea tha radio covar from the facaplata.

. It applicabla, ramova tha dischargad battery ar baltarias.

. Install tha naw balttary ar battanas.

. Warify tha poasilive and nagativa tarminals align to the positive and nagativa tarminalks of tha battary holdar mountad within tha casa.
. Allow up 1o 60 saconds for tha davica to powar up.

. Praparly disposa of usad batterias according 1o kocal regulations by taking it 1o a hazardous wasta collaction sita, an a-wasla

disposal cantar, ar athar facilily qualified to accapt lithium battanas.

Specifications

Radio Specifications for MultiHop

Supplied Antanna Radio Transmit Power (900 MHZ, 1 Watl radios)
A 2 dB antanna ships with this dawvica. High-gain anlannas ara Conducted: 30 dBm {1 W}
availabla, bul tha transmil powar and range dapands an tha EIRF with the supplied 2 dB antenna: < 36 dBm
antanna gain, anvironmant, and lina of sight. Akvays varily
your swiraless network"s rangea by parforming a Site Survay. Radio Transmit Power (2.4 GHz radios)

Conductad: = 18 dBm (65 mW)
EIRP with the suppliad 2 dB antanna: < 20 dBm {100 mW)

Fabruary 14, 2024 £ Banner Enginearing Cam . All rights resared. aage 7



MultiHop H1 Data Radio

Radio Ranga
Q00 MHz (in 1 Watlt moda): Up to9.6 km (& milas ) with tha
suppliad 2 dB antanna

2.4 GHz: Up 10 3.2 km {2 milas ) with tha suppliad 2 dB
antanna
Antanna Minimum Saparation Distanca

Q00 MHz (150 mW and 250 mW ). 2 m (& ft) with tha suppliad
2 dB anlanna

900 MHz (1 Watt): 4. 57 m {15 fi) with tha supplied 2 dB
antanna

Q00 MHz (500 mW): 4.57 m {15 i) with the supplied 2 dB
antanna

2.4 GHz {85 mWW): 0.3 m (1 ft) with tha supplied 2 dB antanna

Antanna Connection
Ext. Ravarsa Polarity SMA, 50 Ohms
Max Tightaning Torquea: 0.45 M-m {4 lbf-in)

Spraad Spactrum Tachnalogy
FHSS [Fragquancy Hopping Spraad Spactrum)
Radio Packat Size (MultiHop)
400 MHz: 175 bylas (B5 Modbus ragistars)
2.4 GHz: 75 bytas (37 Modbus ragistars)

900 MHz Complianca (SXTO23EXT Radio Madula)
Radio modula is indicatad by tha product labal marking
Contains FCC |D: UE3EXTO23EXT: FCC Part 15, Subpart C,
15.24T

Contains IC: TO44A-SXTO23EXT

RS-485 Communication Specifications

Communication Hardware [MulliHop RS-485)
Intarfacea: 2-wire halfduplex R5-485

M-H1 Specifications

Supply Valtaga
FlaxPowar maodals: 10 VW DC to 30V DC (Outsida tha US5A: 12
WDC to 24V DC, £10% ) on the brown wira, or 3.6 YV DC o
5.5V DC low pawer aption on tha gray wire "/
Intagrated battary models: 3.6 V DC (intamal battary) or 10 WV
DC to 30 v DC

Powar Consumpfion
Masiar radio consumplion (900 MHz ): Maximum currant draw
i< 100 mA and typical currant draw is < 30 mA at 24 V DC.
{2.4 GHz consumphon s less )
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.)

Housing
Palycarbonata housing and rotary dial cover; palyestear labals;
EDPM rubbar cover gaskat; nitrila rubbar, nan-sulphur cured
buttan covars
Waight: 0.26 kg (0.57 Ibs)
M-Hx and M-HxC modeals: Mountng: #10 ar M5 (55 M5
hardwara includad)
M-HxE modals: Mounting: 1/4-inch or MT (55 MT hardwara
includad)
Max. Tightaning Torque: 0.56 N-m (5 Ibf-in)
‘1 For European applications, power this device from a Limied Power
Sote 35 dahaad i B 500501,

gage D Bannar Enginearing Cam. All ights rezarsed.

800 MHz Complianca (RM180%9 Radio Madula)
Radio modula is indicatad by tha product labal marking

Caontains FCC |D: UE3RMIB09: FCC Par 15, Subpart .,
15.247

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

24 GHz Compliance {(DX80-2400 Radio Maodula)
Radiao modulea is indicatad by tha product labal marking

Contains FCC ID: UE300DXED-2400: FCC Part 15, Subpard
C, 15.247

Radio Equipment Diractive (RED) 2014/53EU
Cantains 1C: T044A-DXB024
ANATEL: 15966-21-04042

O ANATEL

CUEEL FEE O Ly TN LRty LT TN

= §

NYCE

24 GHz Compliancea (5X243 Radio Madula)
Radio modula is indicatad by tha product labal marking

Conlains FCC ID: UE35X243: FCC Part 15, Subpart C,
15.247

Radio Equipment Diractive (RED) 2014/53EU
ETSIVEN: EN 300 328 v2.2.2 (2019-07) [RED HarmStds]
Cantains 1C: T044A-5X 243

ANATEL: 03737-22-04042

O ANATEL

Saitoe frasa'ds iAHn T R IH

Baud rates: 9.6k, 192k (dafault), or 38 4k via DIP swilchas;
1200 and 2400 via tha MultiHop Configuration Softwara

Data format: 8 data bits, no parily, 1 stap bit

Intarfaca
Twa bi-color LED indicators, Two buttons, Sk character LCD
Wiring Accass
M-Hx modalks: Four PG-7, ana 1/2-inch NPT, ana S-pin M12
make quick-disconnact connactar
M-HxC madals: Extamal tarminals
M-HxE madals: Twa 1/2-inch NPT parts

Discrata Inputs

Rating: 3 mA max currantat 30V DC

Sampla Rata: 40 millisaconds

OM Condition (MWPM): Lass than 0.7 W

OFF Conditian {NPM): Graatar than 2 vV arapan
Counter Inputs

Evant countar: Input rating 1 Hz to 10 kHz {For battary-

powarad davicas, tha recommendad input rating is kass than 1
kHz)

Rala (fregquancy) countar: 1 Hz to 25 kHz
Thrashald: 1.7V

Fabruary 14, 2024



Analog Inputs
Rating: 24 mA
Impadanca: Approximataly 22 Ohms'"
Sample Hate: 1 sacond
Acouracy: 0.1% of full scale +0.01% par "C
Reasalution: 12-bit

Tharmistor Inpul (MultiHap)

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

Sampla Rata: 1 sacond
Aecuracy: 0.4 *C (10 *Cio 50 *C); Up 1o 0.8 *C (~40°C 1o 8BS
C)
Discratea Output Rating (MuliHop NMOS)
Las=ss than 1 A max currant at 30V DC
ON-State Saturation: Less than 0.7 W at 20 mA

Discrata Output ON Coandiion
Lass than 0.7 W
Dizcrate Oulpul OFF Candition
Cpan
Cearifications
{CE/UK CA appraval only applias to 2.4 GHz modals)

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

l ' K Turck BannerlTD Blenhaim Houss
Blanhaim Court

C n Wickiard, Essex 5511 8¥T
GREAT BRITARM

@

1 Toverify the analog input's impedance, use an Ohm meter o measure
the resistance betwesn the analog input terminal {Alz) and e ground

{GND ) terminal.

MuliHop H1 Data Radio

Requirad Ovarcurmrant Protaction

WARNIMG: Eleciical connactions must
ba madea by qualifiad parsonnal in
accordanca with kbeal and national

electrical codes and regulatons.

Cwarcurrant protaction is reguirad to ba providad by and
product application per the supplied table.

COwarcurrant protaction may ba provided with axtemal fusing
ar via Currant Limiting, Class 2 Powar Supply.
Supply wiring kads = 24 AWG shall notl be splicad.

For additional product support, ga
10 www . bannaranginsearing.com .

i}ﬁ::: Raguirad Owarcurmnt ?‘:::; Required Crarcumant
(ANG) PmtecSan (&) (AWG] Prateclion (&)

20 5.0 24 110

22 30 24 08

24 1.0 3 05

Environmental Specifications (IP67 Housing Models)

Oparating Conditians

—40°C to +85 *C (—40 °F io +185 °F) (Electronics); —20 *C io
+80 *°C (-4 *F ta +176 *F) (LCD)

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

Shoack and Vibratian
All madals masat IEC 60068-2-6 and |IEC 6D088-2-27 testing
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 G00&65-2-6

Ermviranmantal Ratings

IEC IPET, NEMA &

Far installation and watarprooafing instruchions, go 1o
wiww' bannaranginaarnng.com and saarch for tha complata
nstruction manual {p'n 151317)

Oparating the davicas at tha maximum aparating conditions for axtendad penods can shortan tha lifa of tha davica.

Environmental Specifications for the C Housings

Oparating Conditians
—40 *C 1o +85 “C (—40 *F 10 +185 *F) (Electronics); —20 *C 1o
+80 *C (-4 *F ta +176 *F) (LCD)
A5% maximum ralativa humidity (non-candansing)
Radiated Immunity: 10 Vim (EN §1000-4-3)

Fabruary 14, 2024
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Shock and Vibration
All modals maat IEC 60068-2-6 and IEC G0068-2-27 testing
critaria
Shock: 306G 11 ms duration, half sine wawvea par |EC
GO06E-2-27

Vibration: 10 Hz to 55 Hz, 0.5 mm peak-to-peak ampliuda pear
IEC 60068-2-5

nage



MuliHop H1 Data Radia

Environmental Ratings Refer ta the Sura Cross® DXB0 Parfarmance (pfn 132607) or
*C* Housing Maodels/Extamal wiring terminals: |IEC IP20; the Sure Cross®E MuliHap (pfn 151317 ) instruction manual for
NEMA 1 insallation and watarproofing instructions.

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

Environmental Specifications for the E Housing

Oparating Conditians Shock and Vibratian
—40 = 1o +85 *C [—40 °F to +185 *F) (Electranics); —20 *Cia All madals maat IEC 60068-2-6 and |IEC 6D068-2-2T testing
+80 *C (—4 *F o +178 °F) (LCD) critaria
5% maximum malaliva humidity (non-candansing) shock: 306G 11 ms duration, half sina wawva pear |EC
Radiated Immunity: 10 Vim (EN 6§1000-4-3) G0068-2-27
Vibration: 10 Hz to 55 Hz, 0.5 mm paak-to-paak ampliude par
IEC 600&88-2-6
Ermviranmantal Ratings
IPE5&

Rafer to the Sura Cross® DXB0 Performance (p/n 132607) or
the Sura Cross® MuliHap (pfn 151317 ) instruction manual for
installation and watarproafing instructions.

Oparating tha davicas at tha maximum aparating conditions for extandad penods can shortan tha lifa of the davica.

FCC Part 15 Class A for Intentional Radiators

Thi= aquipmert Fas been tested and found o comply with e limts foa Chss A digtal devics, pursuant ta Part 15 af e FOC Fules. Thesa limils are designed fo provide reasonable

profecian aganst kel imederence whan the aquipment i= oparated 0 a commanbal esrdronment. This aquipment generstes, uses, and can radiate mdio fequency energy and, if not
instalied and usad in acoordance with the nerucion manual, may cause harmiul interferencs o ado communicstions. Opemton of iz equipment n a msdenfal areais likay o coause
Fammful infe ference inwhich case §e user wil be required 0 cormect the nterfemnce af s own eopense.

(Fan 15 2 1) Aay changes gf mgdhoagns g sageessly agnmued o Ay mEgmiie e comgkanos cguid wmrd G e S A0y U D0e e HE S TeL.

Industry Canada Statement for Intentional Radiators

Tz dewes L= oe ey SaRT, v TEMasE ] e ] AL egmgly v Lameenn, Soees gnd Ecgagme Oeumingmea, Canada s hopaes seemgy 25515 Ogeaegn s sageouin
fha fdlowng two condifions:

1. This deios may nat cause nterfemnce.

2. This dewice must accept any inte derance, incuding imederen ce e may cause undesired operafion of fe dedos.
Crn 20| Corney, o SMELSL Y SO e S SR TS s de hoees coafgemes 41 ageme oA, Soences. s Odusinagemen Srommgoes Canada. Leeaginunnn s ol e
daux condinres suivanes:

1L aogars!l e doo goms gmdees de ool

2oL el de | agaarsl dod oo wa Mg radoRienigues 38 e 3 ke Foudags o susmged e d g1 comgiome e g ogansTe.

Accessories

Splitter Cordsets

G A Tovmaded AM12 Soleer Comdsm wh Sl Joacugn— Oguigie Ended

Model Trark. (Male] & anches (Female] Fage, (Male) Sagu, (Female]

CEELM1251M1250 0.3 muggng Fow (g i)

1 = Bmywa
2 =W
q =5

d = Slack,
9= Gr.g:,'

gage 10 D Bannar Enginearing Cam. All ights rezarsed. Fabruary 14, 2024
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MuliHop H1 Data Radia

G P Tovmaded M12 Soglasr Tee

Ao Oe=cogunn Foma (k] Agu (Female)

e
Famale runk, 1 famale branch, 1 mala L
grancn ! 1 i ]

e i
_ \ d = Blarck,
2 = Winue G = Srmen Vellnge

Thermistor Probes

EWA-THERMISTOR-PROBE-003

O

Temoerawre s=asge wln neemese PS5 10352

B Waluae] 0-G0%C: A5

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
Oizmgavgn Conmane: 1 mWess

AlE maiess e s PC asalaegn

[ e

Included with the DXB0 and DX80...C Models

BWA-HW-002: DXB0 Accass Hardwara Kit, containing four PG-T plastic threadad plugs, four PG-T nylan gland fitings, four PG-T
hax nuts, ana 1/2-inch NPT plug, and ona 1/2-inch nylan gland fitting. (Not incudad with IP20 DXBO...C madals)

BWA-HW-001: Mounting Hardwara Kil, containing four M5-0.8 ® 25mm 55 screws, four M5-0.8 = 16 mm 55 scréws, four M5-0.8
mm S5 hex nuts, and four #8-32 = 34" 55 bolls

BWA-HW-003: PTFE tapa

BWA-802-C (900 MHz) or BWA-202-C (2.4 GHz): Antanna, 2 dBd Omni, Rubbar Swival RP-SMA Mak (not includad with intarnal
antanna modals)

MOQDC1-506: 5-pin M12 (singka andad) straight cordsat, 2 m (nol includad with FlexPowar davices )

BWA-HW-011: IP20 Scraw Tarminal Haadars (2 pack) (includad anly with tha |P20 DXB0...C modals)

Product datasheat and product family Quick Start Guida { 128185 for Parformanca modals or 152553 for MultiHop madals)

Included with the DX80..E Models

« Mounting hardwara kit

BWA-HW-003: PTFE tapa

BWA-202-C (800 MHz) ar BWA-202-C (24 GHz): Antanna, 2 dBd Omni, Rubber Swival RP-5MA Male. (Mot includad with Intemal
antanna modals)

BEWA-BATT-001: Raplaceamant battary, 3.6 Volt, "D" Lithium Call

BWA-HW-032: Accass Hardwara for "E" Housing (One each of 1/2-inch plug, 1/2-inch gland)

Product datasheat and product family Quick Start Guida (128185 for DXB0 G ateways ar 152653 for MultiHop maodals )

Warnings
WARNING:
Danaot we Fis devics for persaonna prmtecstion
E '|J:.r|g iz device for pearmeal profeciion could re=sull in Ssrous 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: ®maree dowiinad vie cgmgiens MuldHap H1 Deta Radio wohocal docomeaaegn. avslage a maeghe laogasges, iigm
W A T e a1 o Iy demads ga e groge = A0 e A nTs. Warags, ad vmalaenn vmrunns ol is deaee,

BAPORTANT P faury deera gue dersd e vy aanee s ag aeesag o upda 13 docame s weaca de s MulSHap H1 Dota Rada, desponibles e mdbples
dgmaz. g adeges del o deouady . agh caonms. atmanTos, y s AR es de amdangn de nses gL s,
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MultiHop H1 Data Radio

BAPORTANT. v madiez udigcharger la documeaga vecnngus comais s des Mulibop H1 Dot Bado s sgee s wises ganameagaems g 0om g Ins
diabs s leur ulmiegn corene . Ies Ag0kcauns. s Anes de Eosls eles amcungns de moauwge.

n=tall and prapedy ground a qualified surge suppressar when nsaling a remote antema system. Qemge samna ol gy s v Al WD Sege Sug s audhdae e
manuiaciurer's wamanty. Keap e ground wire a5 shord a3 possihle and make all groond commecians @ a single-pan ground Sysiem o ensure na ground Dops ane oeated. Mo surge
zuggmEmy oA Ay di lginang ekes:doag. puch e Sy Oooss deeos o amy sguamea cooaened v e Sure Cmossfl denes doog avademgem.

E,qmrl_qg Bure Szl Rades, b & guromeEnLg I'ull.\,' oy W all asaal o regna e AT rl:gﬂrdﬂg v I'rg;lugn-p::,' EMEROIS. Cusdaomers wha ward o re-axpad e product (a
a couniry aiharifan fiat o which il sas sald must ermsue fe desos is appmyesd n e destinatan SOy, Tom Sorm Cross we sl ess orgduns vweme cevphed (e oo o e cou s U=
fha artarma that ships with e pmduct Whan using ofer amanmas, vadfy you are nat axcesding $a f@aremil poser lesalks albwesd by lacal gaveming agences. This devioa has baan
de=gied 1 gger A winLie s keedga Beay Eagaesng 3 weimes a0d neneg @ maeamon gan of 9d8m. Aeonas mueadiaded o s bR ogengeng a gaa gy v 9 dsm
are sviclly prahibied for use with iz desics. The required amemma impadancs iz 50 abms. Ta reduce palental mda nierdemncs o oher users, e adena type and is gan shauld be =g
chasen such $hat e squivalent isotmpicaly radated pawer EIRP) is nat mare San Sot pemifed for successinl communication. Carsull with Bamer Engineering Comp. if e desinaton
courry is nat an s list

BAPOETANT:
« Meveropemis aradiowithow comnecting an amanna
+  Operaing radios withaw! an amenna oo acied will damage e radia aruitry.
+ T amddamagaguos adn oeoeey, g A0y Jowe 10 aSore Crossl) Sedgemanes oc Sure Crassf AdaieHgg cadn wWinga 40 20m0374
conrecied.

BPOETANT:
+ Hedmsistic dechame (ES0} sersifve devios
+ ESD con darmage $he device. Damage fram imppropdate fanding & nof oosemsd by warranty.
+ U= pmpear handing proce dures ta prevent ESD damage . Pmoper handing procedures ndude lering devices in far antistatic packaging undl
raady far usa; waadng anf-stalc wrist straps; and sssambling unifs an a graunded | stafic-disspaiee surisce

Banner Engineering Corp Limited Warranty

Barmer Engneerng Comp. warrants it pmducts o be fres from defacts in material and wokmarnship for ane year falowing e date of shipment. Banner Enginesring Corp. will repar ar
replace, fee of charge, any pmoduct of its manuiachume which, 21 $e fme it & etomed (o the Botlory, is found (o have been defecive dudng Se warranty perod. This warmrmy daes not
oover damage or [mbiliy for misuse, abu=e, ar the impraper applicaton o irstaBSon of e Bamer praduct.

THIS LIMITED WARRANTY |5 EXCLUSNE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIEED {INCLUDMNG, WITHOUT LIITATION, ANY WARRANTY
OF MERCHANTASILITY OR FITHESS FOR A PARTICULAR PURPOSE], ANMD WHE THER ARISING UNDER COURSE OF PERFORMANCE , COURSE OF DEAL WG 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
DAMAGES RESULTING FROM ANY PRODUCT DEFECT OF FROM THE USE OR MABLITY TO USE THE PRODUCT, WHETHER ARISHG N CONTRACT OR WAREANTY,
STATUTE, TORT, STRICT LIABILITY, MEGLIGENCE, OR OTHERWISE.

Barmer Engnaarng Com. resarses feright o dhange, madify ar mprave $he design of $he prmduct withaut assuming any abligafions or liabiiSes relting o amy product previously
manufaciursd by Bannar Engineadng Corp. Ay mizusa, abuss, o impmoper applicaion o instalation of fis pmduct aruss of the producst for parsoral protection applicafians whan tha
producst is idenffied as not imended for such purpose s will vaid $e poduct waranty. Ay modifcaiions 0 His produc withau prior express approeal By Banner Engneering Corp will waid
fha pmduct warranies. Al specicsions pubished n s docurment are suljecd o dange; Banner resarsas e right o madiy product speciications o update doourmantation at any fme.
Spedications and produst niomation in English supersede fat which is pmvided inam ofer language. For fie most recent version of any doosumermaiion, reder o

woww b annere ngina ering. cam.

Far patart nfomatian, see wwe b an neren gineening. oomipaten i,

MNotas Adicionales (con Antena)

nformacdn Mésica: La aparacdn de este aquipo astd sujeta a B aguenies dos condicanes: 1] es posible que aste aquipa o deposifva na causs interferencn perpudical y 2 este
equipa debe aceptar cualquier imerferenca, induyendo la que pueda causar s opeRcdn no dessada.

Barmer & una manca regisirada de Bamner Engnearng Com. y podrn ser wlizadas de manera indisinta pam refadrse al brcams. "Ese aquipo ha sdodeefada pam aperar con las
antenas fpa Omnidiecconal pam una gananda masima de antena de G dBd y Yag para una gananaa masma de arera 10 d8d que an saquida =a enlistan. Tamben sa induyen
aquelas con apmbacdn ATEX tpa Omnidieecdonal sempre que no eccedan una gananca maeima de amena de GdBd. B uso con aste equipa de antenas na induidas en esta s o que
fengan una garanda mayar que § did en tipo omndiecdanal y 10 dBd en fpa Yagi, quedan pranbidas. La impedanaa mquerda de la antena ez da 50 akms"

Appraead Armarmas
EWA-202-ComArmana, Omni 902928 Mz, 2 dBd, junta da caucha, RP-5MA Macha
EWA-905-Coshrmana, Omni 902928 Mz, 5dBd, junta da caucha, RP-SWA Macha
EWA-906- A= Anhana, Omm 902928 MHz, § dBd, fbra de vidda, 1800mm, M Hamba
EW I 10 A= Aetema, ¥ agi, 900 MHz, 10d8d, N Hembra

Mexican Importer
S a1y Engarme g de Mewom, 5.de 2L de O | Oged AV g Sigueeens 10320 2 vaie greae | S0 Pedig GazaGana Mamm e, O =, B2
81 8383 2714

Documeant titke: Sure Cross® MultHop M-H1 Data Radw Datashaet

Fart number: 148847
Rewvisian: O
a riginal Instructons
i Banner Engineering Corp. All rights reserved.
148947
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