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The Sure Cross®  wireless system  is a radio frequency network with integrated I / O that
can operate in m ost  environm ents and elim inate the need for wir ing runs. Wireless
networks are form ed around a Gateway, which acts as the wireless network m aster
device, and one or m ore Nodes.

• Wireless indust r ial I / O device with an Ult rasonic sensor integrated into the
housing

• FlexPower®  technology dr iven by one lithium  prim ary bat tery integrated into
the housing

• Power-efficient  occupancy sensor for parking applicat ions

• Frequency Hopping Spread Spect rum  (FHSS)  technology and Tim e Division

Mult iple Access (TDMA)  cont rol architecture ensure reliable data delivery within
the unlicensed I ndust r ial, Scient ific, and Medical ( I SM)  band

• Transceivers provide bidirect ional com m unicat ion between the Gateway and
Node, including fully acknowledged data t ransm ission

Mod els Fr eq u en cy En v i r on m en t a l  Rat in g I / O

DX80N9X1W0P0U 900 MHz I SM Band
I P67, NEMA 6 I n p u t s :  One Ult rasonic, one tem perature

DX80N2X1W0P0U 2.4 GHz I SM Band

W ARNI NG:  No t  To  Be Used  f o r  Per son n el  Pr o t ect ion

Nev er  u se t h is d ev ice as a sen sin g  d ev ice f o r  p er son n el  p r o t ect ion . Do in g  so  cou ld  lead  t o

ser iou s in j u r y  o r  d eat h . This device does not  include the self-checking redundant  circuit ry necessary

to allow its use in personnel safety applicat ions. A sensor failure or m alfunct ion can cause either an

energized or de-energized sensor output  condit ion.

Usin g  t h e Ul t r ason ic Sen so r

The ult rasonic TEACH funct ion stores the current  distance m easured m inus 900 m illim eters into the threshold of the input .

For exam ple, an ult rasonic sensor is m ounted on the ceiling of a parking garage, 3000 m illim eters above the floor. The

TEACH funct ion stores the distance from  the ceiling to the floor m inus 900 m illim eters, result ing in a detect ion threshold of
2100 m illim eters. I f the ult rasonic sensor detects som ething closer than 2100 m illim eters, a vehicle is detected in that

parking space.

• Host  cont rolled system s can t r igger the ult rasonic TEACH funct ion by writ ing 22112 (0x5660)  to the ult rasonic
Node's I / O point  15 (Cont rol Message) .

• Host  cont rolled system s or non-host  connected system s can t r igger the ult rasonic TEACH funct ion by writ ing a 1 to
the Node's I / O point  14. An exam ple of a non-host  cont rolled system  would be to use a but ton on another radio

device and m ap that  input  to this output .

Bin d in g  Rad ios t o  Fo r m  Net w or k s ( Em b ed d ed  Ul t r ason ic o r  Lig h t  Mod els)

The process of binding creates a secure wireless network between a Gateway and one or m ore Nodes. For the bat tery-

powered Ult rasonic and Light  Nodes, the Gateway should be set  to 250 m W m ode. Follow the inst ruct ions below to set  the
power level on the Gateway and bind the wireless network.

On  t h e Gat ew ay

St ep  1 . Set  the Extended Address Mode DI P switch (DI P switch 1)  for DX80 Gateways or 250 m W m ode DI P switch (DI P
switch 1)  for DX80 Perform ance Gateways to the ON posit ion.

1. Disconnect  the Gateway from  its power source.

2. Rem ove the Gateway's top cover.
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3. Move DI P switch 1 to the ON posit ion. (Refer to the datasheet  for inst ruct ions on accessing the DI P switches.)

4. Apply power to the Gateway.

St ep  2 . Tr iple click but ton 2 to enter binding m ode.

The red LEDs flash alternately when the Gateway is in binding m ode. Any Node entering binding m ode will bind to this
Gateway.

St ep  3 . Assig n  t h e Nod e a Nod e Ad d r ess.  Using the Gateway's rotary dials, select  the Node address to assign to the
Node. Use the left  rotary dial for the left  digit  and the r ight  rotary dial for the r ight  digit .  For exam ple, to assign your Node
to address 10, set  the left  dial to 1 and the r ight  dial to 0. (Address 00 is reserved for the Gateway. Nodes assigned to 00
will not  bind to a Gateway.)

On  t h e Nod e

St ep  1 .  Place the opt ical com m issioning device pointed direct ly at  the LED receiving window.

St ep  2 .  Tr iple-click the but ton on the opt ical com m issioning device to place the Node into binding m ode. ( I f the Node is in
its "slow scan" m ode, this will wake up the Node as well as begin binding m ode.)

After enter ing binding m ode, the Node's LED blinks slowly, alternat ing between red and green. After the Node receives a
valid binding code from  the Gateway, the red and green LEDs are both illum inated cont inuously, result ing in a slight ly
orange light .

St ep  3 .  The device autom at ically resets.

St ep  4 .  To ident ify the device, write the Node address on the Node’s label.

St ep  5 .  Repeat  this sequence (Node step 3 and Node step 4)  for as m any Nodes as you need to bind. When using this

addressing system , up to 47 Nodes m ay be addressed by a single Gateway.

I f two Nodes are accidentally assigned the sam e address, rerun the binding procedure on one of the Nodes to reassign the

Node address. The binding sequence m ay be run on a Node as m any t im es as necessary. I f a Node is put  into binding

m ode but  does not  receive a binding code from  a valid Gateway with 60 seconds, the Node autom at ically exits binding

m ode.

On  t h e Gat ew ay

St ep  1 .  Single click either but ton 1 or but ton 2 on the Gateway to exit  binding m ode and reboot .

A few seconds after exit ing binding m ode, the Node’s LED blinks green, indicat ing it  is synchronized to the Gateway. The

Gateway enters standard operat ing m ode with the LCD autoscrolling through the m enu opt ions.

Op t ica l  Com m ission in g  Dev ice

The opt ical com m issioning device is a LED flashlight  used to changes the radio's m odes. A radio can be put  into sleep

m ode, taken out  of sleep m ode, or put  into binding m ode.

Model Num ber:  BWA-MGFOB-001

Receiving
window

Sleep  Mod e ( Cl ick  an d  Ho ld ) .  Click and hold the LED light  within one cent im eter of the radio's receiving window to wake
the device from  "deep sleep."  I f your radio is not  in deep sleep m ode, clicking and holding the LED light  puts it  into deep

sleep. While in deep sleep m ode, the radio does not  at tem pt  to t ransm it  and rem ains in deep sleep unt il an LED light  at  the
receiving window wakes it  up.

Bin d in g  Mod e ( Tr ip le cl i ck ) .  Tr iple clicking at  the receiving window puts the radio into binding m ode. The ult rasonic
radio is assigned the Slave I D address by the Gateway or Master radio.

Ex i t  ( Dou b le cl i ck ) .  I f the ult rasonic radio is in binding m ode, double click the opt ical com m issioning device at  the LED to

exit  binding m ode without  binding.
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Su r e Cr oss®  User  Con f ig u r at ion  Too l

The User Configurat ion Tool (UCT)  software runs on any Windows m achine and uses a USB to RS-485 adapter cable to
connect  your Gateway to the com puter.

The User Configurat ion Tool (UCT)  offers an easy way to link I / O points in
your wireless network, view I / O register values graphically, and set  system
com m unicat ion param eters when a host  system  is not  part  of the wireless
network. Download the m ost  recent  revisions of the UCT software from
Banner Engineering's website:  ht tp: / / www.bannerengineering.com / wireless.

The UCT requires a special USB to RS-485 (m odel num ber BWA-UCT-900 for
1 Wat t  radios, BWA-HW-006 can be used for all other radios)  converter
cable to pass inform at ion between your com puter and the Gateway.

Mod b u s Reg ist er  Tab le

I / O Mod b u s Ho ld in g  Reg ist er I / O Ty p e I / O Ran g e Ho ld in g  Reg ist er  Rep r esen t at ion

Gat ew ay An y  Nod e Min . Max . Min . ( Dec.) Max . ( Dec.)

1 1 1 +  (Node#  ×  16) Ult rasonic (m m ) 0 4000 0 65535

2 2 2 +  (Node#  ×  16) Tem perature ( ° C/ ° F) –1638.3 + 1638.4 0 65535

7 7 7 +  (Node#  ×  16) Reserved

8 8 8 +  (Node#  ×  16) Device Message

14 14 14 +  (Node#  ×  16) Ult rasonic TEACH 0 1 0 1

15 15 15 +  (Node#  ×  16) Cont rol Message

16 16 16 +  (Node#  ×  16) Reserved

The tem perature =  (Modbus register value)  ÷  20. Tem perature values are stored as signed values in the Modbus register.

A 0 in the register is interpreted as 0° ;  and 65535 in the register (0xFFFF)  is interpreted as −1 ÷  20 =  −0.05° .

Sp eci f i cat ion s

Rad io  Ran g e1

900 MHz:  300 m  (1000 ft )

2.4 GHz:  150 m  (500 ft )

Rad io  Tr an sm i t  Pow er

900 MHz, 150 m W:  21 dBm  (150 m W) conducted

2.4 GHz, 65 m W:  18 dBm  (65 m W) conducted, less than or
equal to 20 dBm  (100 m W) EI RP

Sp r ead  Sp ect r u m  Tech n o log y

FHSS (Frequency Hopping Spread Spect rum )

9 0 0  MHz Com p l ian ce

FCC I D TGUDX80 -  This device com plies with FCC Part  15,
Subpart  C, 15.247

I C:  7044A-DX8009

2 .4  GHz Com p l ian ce

FCC I D UE300DX80-2400 -  This device com plies with FCC Part
15, Subpart  C, 15.247

ETSI  EN 300 328 V1.8.1 (2012-06)

I C:  7044A-DX8024

Su p p ly  Vo l t ag e

3.6 V dc low power opt ion from  an internal bat tery

Hou sin g

Polycarbonate housing and rotary dial cover;  polyester labels;

EDPM rubber cover gasket

Weight :  0.30 kg (0.65 lbs)

Mount ing:  # 10 or M5 (SS M5 hardware included)

Max. Tightening Torque:  0.56 N·m  (5 lbf· in)

Ul t r ason ic I n p u t

Range:  600–4000 m m

Sam ple Rate:  10 seconds

Report  Rate:  64 seconds or on Change of State

Tem p er at u r e I n p u t

Range:  –45 to 85 ° C

Sam ple Rate:  10 seconds

Report  Rate:  64 seconds

Lin k  Tim eou t

Gateway:  Configurable via User Configurat ion Tool (UCT)
software

Node:  Defined by Gateway

1 Radio range depends on the environm ent  and line of sight .
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En v i r on m en t a l  Con d i t ion s2

Rat ing:  I EC I P67;  NEMA 6

–40 ° C to + 85 ° C (–40 ° F to + 185 ° F)3

95%  m axim um  relat ive hum idity (non-condensing)

Sh ock  an d  Vib r at ion

I EC 68-2-6 and I EC 68-2-27

Shock:  30g, 11 m illisecond half sine wave, 18 shocks

Vibrat ion:  0.5 m m  p-p, 10 to 60 Hz

Bat t er y  Rep lacem en t

To replace the lithium  "D" cell bat tery, follow these steps.

1. Rem ove the four screws m ount ing the face plate to the housing and
rem ove the face plate.

2. Rem ove the discharged bat tery and replace with a new bat tery.
Only use a 3.6V lithium  bat tery from  Xeno, m odel num ber XL-205F
or sim ilar.

3. Verify the bat tery’s posit ive and negat ive term inals align to the
posit ive and negat ive term inals of the bat tery holder m ounted
within the case. The negat ive end is toward the spring. Caut ion:
There is a r isk of explosion if the bat tery is replaced incorrect ly.

4. After replacing the bat tery, allow up to 60 seconds for the device to

power up.

When rem oving the bat tery, press the bat tery towards the negat ive term inal to com press the spring. Pry up on the

bat tery’s posit ive end to rem ove from  the bat tery holder. Properly dispose of your used bat tery according to local

regulat ions by taking it  to a hazardous waste collect ion site, an e-waste disposal center, or other facilit y qualified to accept

lithium  bat ter ies.

As with all bat ter ies, these are a fire, explosion, and severe burn hazard. Do not  burn or expose them  to high

tem peratures. Do not  recharge, crush, disassem ble, or expose the contents to water.

Replacem ent  bat tery m odel num ber:  BWA-BATT-001. For pr icing and availabilit y, contact  Banner Engineering.

Ban n er  En g in eer in g  Cor p . Lim i t ed  W ar r an t y

Banner Engineering Corp. warrants its products to be free from  defects in m aterial and workm anship for one year following the date of shipm ent . Banner Engineering Corp.
will repair or replace, free of charge, any product  of its m anufacture which, at  the t im e it  is returned to the factory, is found to have been defect ive during the warranty

period. This warranty does not  cover dam age or liabilit y for m isuse, abuse, or the im proper applicat ion or installat ion of the Banner product .

THI S LI MI TED W ARRANTY I S EXCLUSI VE AND I N  LI EU OF ALL OTHER W ARRANTI ES W HETHER EXPRESS OR I MPLI ED ( I NCLUDI NG, W I THOUT LI MI TATI ON,
ANY W ARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPOSE) , AND W HETHER ARI SI NG UNDER COURSE OF PERFORMANCE, COURSE
OF DEALI NG OR TRADE USAGE.

This Warranty is exclusive and lim ited to repair or, at  the discret ion of Banner Engineering Corp., replacem ent . I N  NO EVENT SHALL BANNER ENGI NEERI NG CORP. BE
LI ABLE TO BUYER OR ANY OTHER PERSON OR ENTI TY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFI TS, OR ANY I NCI DENTAL,
CONSEQUENTI AL OR SPECI AL DAMAGES RESULTI NG FROM ANY PRODUCT DEFECT OR FROM THE USE OR I NABI LI TY TO USE THE PRODUCT, W HETHER
ARI SI NG I N  CONTRACT OR W ARRANTY, STATUTE, TORT, STRI CT LI ABI LI TY, NEGLI GENCE, OR OTHERW I SE.

Banner Engineering Corp. reserves the r ight  to change, m odify or im prove the design of the product  without  assum ing any obligat ions or liabilit ies relat ing to any product

previously m anufactured by Banner Engineering Corp.

Ex p or t in g  Su r e Cr oss®  Rad ios

Ex p or t in g  Su r e Cr oss®  Rad ios. I t  is our intent  to fully com ply with all nat ional and regional regulat ions regarding radio frequency em issions. Cu st om er s w h o  w an t  t o
r e- ex p o r t  t h is p r od u ct  t o  a  cou n t r y  o t h er  t h an  t h at  t o  w h ich  i t  w as so ld  m u st  en su r e t h e d ev ice is ap p r ov ed  in  t h e d est in at ion  cou n t r y . A list  of approved
count r ies appears in the Radio Cert ificat ions sect ion of the product  m anual. The Sure Cross wireless products were cert ified for use in these count r ies using the antenna that

ships with the product . When using other antennas, verify you are not  exceeding the t ransm it  power levels allowed by local governing agencies. Consult  with Banner
Engineering Corp. if the dest inat ion count ry is not  on this list .

Cop y r ig h t  No t ice

Any m isuse, abuse, or im proper applicat ion or installat ion of this product  or use of the product  for personal protect ion applicat ions when the product  is ident ified as not
intended for such purposes will void the product  warranty. Any m odificat ions to this product  without  pr ior express approval by Banner Engineering Corp will void the product
warrant ies. All specificat ions published in this docum ent  are subject  to change;  Banner reserves the r ight  to m odify product  specificat ions or update docum entat ion at  any

t im e. For the m ost  recent  version of any docum entat ion, refer to:  www.bannerengineering.com .  ©  Banner Engineering Corp. All r ights reserved.

2 Refer to the Sure Cross®  I nstallat ion Guide (p/ n 151514)  for installat ion and waterproofing inst ruct ions.
3 Operat ing the devices at  the m axim um  operat ing condit ions for extended periods can shorten the life of the device.
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