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Datasheet

The Sure Cross® wireless system is a radio frequency network with integrated 1/0 that operates in most environments to eliminate
the need for wiring runs. Wireless networks are formed around a Gateway, which acts as the wireless network master device, and
one or more Nodes. A remote 170 device with a Modbus interface expands the 110 of the Gateway or the Modbus host.
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Wireless industrial 1D device with up to 12 NPM inputs or NMOS outputs

10V DC to 30V DC power input

Selectable Modbus slave address

Modbus RTU protocol using RS-485

For additional information, updated documentation, and a list of accessories, refer to Banner
Engineering's website, www bannerengineering.com.

WARNING:
* Do not use this device for personnel protection
= |Ising this device for personnel protection could result in serious injury or death.

* This device does not include the self-checking redundant circuitry necessary to allow its use in
personnel safety applications. A device failure or malfunction can cause either an energized (on} or de-
energized (off) output condition.

Impaortant:
= Hectrostatic discharge [ESD) sensitive device
= ESD can damage the device. Damage from inappropriate handling is not covered by warranty.
* |se proper handling proceduras to prevent E5D damage. Proper handling procedures include leaving
devices in their anti-static packaging until ready for use; wearing anti-static wrist straps; and assembling
units on a grounded, static-dissipative surface.

Models
bkl T
Cixashd-Fr Diacrate IMCr Lo to 12 MFN nputz or uo 1o 12 MAOS ocutputs for a total of 12 I.-‘:'_'I-:I

ODx80...C (IP20; MEMA 1) models are also available. To order this model with an P20 housing, add a C to
the end of the model number: DX85M-PTC.

DX85 Modbus RTU I/0O Slaves

Lze the DXES Modbus BTU 14D devices to expand the /0 of a Modbus master device. DXB5s are hardwired to Modbus master
devices using BS5-485 and use Modbus RTU to exchange data. DX85s are available with discrete, analog, or a mix of discrete and
analog 170,

Setting Up Your DX85 Modbus Remote |/0 Devices

Toset up and install yvour DXE85 Modbus Bemote |70 devices, follow these steps:

1.

2
3.
4,
a

Congure the DIP switches.

Set the Slave D on the DXB5 Modbus Remote [0 devices.

Connect the sensors to the DXES devices.

Connect the DXB5 to your Gateway, data radio, PLC, or other Modbus host device.
Apply power.
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Sure Croag™ DXASM-PT Modbus RTU Remate 110

6. Observe the LED behaviorto verfy the devices are communicating with each other.

For additional information, including installation and setup, wetherproong, device menu maps, troubleshooting, and a list of
accessones, refer to one of the following product manuals.

SureCross Quick Start Guide: Banner part number 128185

SureCross Wireless 1D Metwork Manual: 132607

Web Conguror Manual {used with "Pro" and DXE3 models): 134421

Host Congurtion Manual 132114

onur the DIF Switches

Before changing DIP switch positions, disconnect the power. Any changes made to the DIP switches are not recognized until after
power is cycled to the device.

For parameters not set using the DIP switches, use the User Congurtion Software to make congurtion changes. For
parameters set using the DIP switches, the DIP switch positions override any changes made using the UserCongurtion
Software.

Access the Internal DIP Switches
Follow these steps to access the internal DIP switches.

1. Unscrew the four screws that mount the cover to the bottom housing.

Remove the cover from the housing without damaging the ribbon cable or the pins the cable plugs into.

Gently unplug the ribbon cable from the board mounted into the bottom housing. Skip this step if there is no ribbon cable
{integrated battery models) or the ribbon cable is glued down (C housing models).

Remove the black cover plate from the bottom of the device's cover.

The DIP switches ame located behind the rotary dials.

Make the necessary changes to the DIP switches.

Place the black cover plate back into position and gently push into place.

If necessary, plug the ribbon cable in after verifying that the blocked hole lines up with the missing pin.

Mount the cover back onto the housing.
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DIP Switch Settings for a DXES5 with 12 1/0
Uze the DIP switches 1 through 4 on the boand to set the baud rate and parity and DIP switch 5 to set the rotary dial mode.

DIP Switchas

1 2 3 4 ] i T 8
Baud Rata: 18200 OFF * OFF *
Baud Rata: 38400 QFF oM
Baud Rata: 9600 oM OFF
Baud Rata: 18200 oM oM
Parity: Mana OFF* OFF *
Parity : Evan QOFF O
Parity : Odd oM OFF
Parity : Mana O O
Rotary Dial Dacimal Maoda OFF*
Raotary Dial Hax Mada oM
6 Inputs, & Outputs fnon bit- OFF * OFF * OFF *
packed)
12 Inputs, 0 Outputs OFF OFF oM
10 Inputs, 2 Outputs OFF O OFF
B Inputs, 4 Outputs OFF O oM
6 Inputs, § Outputs oM OFF OFF
4 Inputs, B Outputs oM OFF oM
2 Inputs, 10 Outputs oM O OFF
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Sure Croma™ DXESM-PT Modbus RTU Remate W0

DIP Switchas

1 2 3 4 a3 i T a8

0 Inputs, 12 Qutputs O O O

* Default congurtion

Faor the & ING OUT non bit-packed congurtion, the discrete INs use 110 points 1 through 6 and the discrete OUTs use 170 points
9 throuwgh 14.

Baud Rate and Parity

The baud rate (bits per second) is the data transmission rate between the device and whatever it is physically wired to. Set the
parity to match the parity of the device vou are wired to.

Setting the Slave ID on a DX85 Remote I/0 Device
Ona DX85 Modbus RTU Remote 170 device, use the rotary dials to set the device's Slawe 1D,

In Rotary Dial Decimal Mode, the left dial acts as the left digit and the right dial acts as the right digit, allowing the Slave 1D to be
et from 01 through 99,

In Rotary Dial Hex Mode, the left dial acts as the left digit and the right dial acts as the right digit, allowing the Slave |ID to be set
from 01 through FF fora total of 247 slaves. The 12 170 DXBS models use Rotary Dial Decimal Mode and do not have a DIP switch

selection for this option.
To congure the DXES using the User Congurtion  Software, set the DX85's Slave 1D to 01.

Wire Your Sure Cross® Device
Use the following wiring diagrams to rst wire the sensors and then apply power to the Sure Cross devices.

5-pin M12/Buro-style Wiring for Gateways and DX85s

Wiring the 5-pin M12/Eurc-style connector depends on the model and power requirements of the device. Connecting power to the
communication pins will cause pemanent damage.

Spin M12/Ewo-style Connector {malks) P Wire Color Diescapthon
1 Brown fon) 1010 30V DG
1 £ Wit (wil) RS485/D1 /B! +
2 3 Bilue (bu) DE comman (GND)
4 < Black (bk) RS485 /D0 /S A -
3 5 5 Gray {ay) Comma Gnd

DX80..C Wiring

Wiring power to the DX80.. .C models varies depending the power requirements of the model. Connecting DG power to the
communication pins [Tx/Rx) causes permanant damage. For FlexPower devices, do not apply more than 5.5V to the B+ terminal.

Terminal Labeal Gateway and DXAS 1010 30W DG Powered Nodes Battery Powered Modes
Wt 10 DC to 30V DC 10V DS to 30 DC
Tal+ RE485 /D1/B !+
Ve DO commeon §END) DO commen (END) D common (GND)
Fs/- RS485 /DO A -
B+ 1610 55VDC
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Terminal Blocks and Wirnng (12 Sinking 10 Models)
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B+. 3.6 to 5.5V DC (use for battery powered models only) RX/-. Serial communication line for the Gateway. No
IOx. Input or output {depending on congurtion connection for Nodes (Gateway and DX85 models)
GHD. Ground/DC common connection TX/+. Serial communication line for the Gateway; no
PWR. 10 to 30 V DC power connection connection for Nodes (Gateway and DX85 models)

Wi, 10to 30V DC power connection
Ve, Ground/DC common connection

For the default congurtion of & IN and 6 OUT, use |01 through 106 to wire the inputs and 107 through 1012 to wire the outputs.

When using the DIP switches to congure the input and cutput selection, wire the inputs beginning with 121, After all inputs are
wired, begin using the remaining 10x as ocutputs. For example, if you are using 10 inputs and 2 outputs, use terminals 101 through
(210 for the inputs and terminals 1011 and 1212 for the outputs.

Discrete Input Wiring for MPM Sensors Discrete Output Wirng (MPM or NMOS)

ror The Dix and DOx of these wiring
| ewmal - | e diagrams comrespond to the IOx on the
| L=<} terminal block.
. e | l'l,_ Chl
ik miwrar

LED Behavior of the DX85 Modbus RTU Remote /O

After powering up, verfy the DXE5 is communicating property. LED 1 should be on and green. The Modbus communication LEDs
refer to the communication between the DX85 and what it is connected to (host system, Gateway, Data Radio, etc).

LED 1 LED 2 Status
Grean - Pomtias an
Flazhdng red Flashang red Dawice aror, contact factory
- Fkashing ambear bodbus communication actve
Flashang red blodbus commumication error
onurn the Discrete |/O of the 12 1/O Device

The 12 170 device can be congured into any combination of 12 discrete inputs or outputs. Inputs are stored in a bit packed form in
IFO point 1, device register 1. Dutputs are stored ina bit packed form in 170 point 9, device register 9.

To dene which of the 12 10 points are inputs, adjust the bit eld stored as 14D 1's threshold parameter [15:0]. Set bit 0 of the 16-
bit parameter data word to dene A0 1 as aninput, set bit 1to dene 10 2 as an input, et cetera. Each bit position of the
parameter is associated to a 10 point. In the example below, therst we [AD points are dened  as inputs.

Inpunt Parameter it 15 14 13 12 11 10 a9 08 a7 06 a5 i x| i a1 o
irpud Fair # 12 11 10 9 | 7 & 5 4 3 2 1
Parameter Data a i} a a a a i} 1 1 1 1 1

Dene outputsthe same way by adjusting the bit eld stored in 10 9's threshold parameter [15:0]. Verfy the bit pattem for outputs
does not overlap the input pattern. Inthe example below, |50 points 6-12 are set as outputs.
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Sure Crozs™ DXESKM-PFT Modbus RTU Remote 1O

rput Pamrmeter B 15 14 13 12 11 10 ag (i} ar & 05 02 i 1] 2 a1 i il
i Pairm # 12 11 10 a 1] T ] 5 4 | 2 1
Farameter Data 1 1 1 1 1 1 1 ] a ] a a

For inputs, the rst 'O point selectad as an input is placed in bit position 0 in register 1. The second input point is in bit position 1,
et cetera. Likewise, for outputs, the rst 170 point selected as an output is placed in bit position 0 in register 9, the second input
point is in bit position 2. The bit-packed values are stored in right-justied format.

e P rme fer &t 15 14 13 12 11 10 a9 [uEl] arv [i[3] 5 04 3 [ a1 [ i]
rput Pairt # a a a a i} a a M5 M 4 JK| H 2 M1
Pararmeier Dots a a a a i} OUTT | QUTE OUTS |OUT4S | SUTa | SuUT2 | OUTH
onur the Discrete |/O on the 12 IY/O Devices

When using the User Congurtion Software to congure either a Gateway or Node, select the Gateway or specic Mode from the

software's drop-down list. To congure a DXES Remote 1O model, set the DXES' s Slave ID to 01 and select the Gateway from the
drop-down list.

To dene which of the 12 170 points are inputs for the selected device, adjust the threshold parameter for 170 point 1:

1. Goto the Congurtion > Device Congurtion  SCreen.

2. Onthe YO Points heading, click GET /0 Points. This downkads all existing 'O parameter settings from your device and
loads the settings into the User Congurtion  Software.

3. Click the arow to display Input 1's parameters.

4. Enter a value into the Threshold parameter eld. Use the bit mask as dened in Conguring the Discrete 110 of the 12 17O
Device on p. 4.

For example, set bit 0 of the 16-bit parameter data wordto dene 10 1 as an input, set bit 1 to dene 170 2 as aninput, et

cetera. Each bit position of the parameter is associated to a 1D point. In the example, therst we 10 points are dened as
inputs (0000 0001 1111 = 0x001F = 0031).

To dene which of the 12 [0 points are outputs for the selected device, adjust the threshold parameter for 170 point 9. In
the example, bits 11 through 5 are used to set seven outputs (1111 1110 0000 = OxOFED = 4064).

Asstriy ok

5. Click Send or Send 170 Points to upload the settings to the wireless network.
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Holding Registers
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I VO Type Halding Pegster Aasreseniatan (Dec)
Aegsters | gy pocioed Men Bit-Packed [defait cgaguuon bin. M.
1 Bit-P ackad Discrete M 101-4012) Discrete I 1 01) a 2095
2 |D'u-:ru'h B2 (02 a 1
a |D'|=-:ru'l:| B3 09 a 1
4 |D'u-:ru'h B 4 04 i 1
5 |D'u-:ru'h B 5 (05) i 1
@ Discrete I 6 (06 a 1
7 Femarvad
| Dervice bessage
a Bit-P acked Discrete QUT (01-4012) Dizcrete OUT1 #07) a 2095
10 |D'|=-:ru'l:| oUT2 pod) a 1
11 |D'u-:ru'h OUT:3 (0g) i 1
12 |D'u-:ru'h OUT & pO1 0 i 1
13 |Db:ru'l:| OUTS BO11) a 1
14 Discrete OUTE #012) a 1
15 Carmral Meszage
16 Pesarvad

For other non bit-packed congurtions, the inputs begin at 10 point 1 and the cutputs begin after the last input.
For DIP switches 5 through 8 to be recognized, DIP switch 2 must be in the ON position.
For the 4 non bit-packed IN/8 bit-packed output congurtion, the discrete INs use |/0O points 1 through 4 and all bit-packed

outputs use 17D point 9.

ptons

DX85 P7 ptons

Supoly Voltage
10% DS to 30V DE (Ousids the USA 12V DG 1024 VDG, £ 10%)1
Conaumpbon: Leas than 1.4 W g0 mA) at 24V DO

Heovuesing
Polycarbonate howsng and rotary dial cover, egter labala; ECFM rubber
cover gasket, ke rubber, non-sulphur button covers
W edght: 026 kg (05T oa)
Mownting: #10 or MS (85 M5 handeans ncuded)
kdax. Thightening Torques: 0.56 Mem (S ot

Interfacs
Two bi-cobor LED indicators

Discrete Inputs
Rating: 3 mA max cusrent at 30 W DO
Sample Rate: Lp to 625 mlls econds
FReport Rake: On change of state
Ol Comdition (KPP Less than 05 Y
OFF Condition (WFK): Greater than 2 W or open

HS-485 Communication ptons

Communication Hardware (RS-485)
Inferface: 3-wire half-duples RS-485
Bawd rates: 96k, 19.2% (default), or 38 4k
Diata format: & data bits, mo parity, 1 stop bt

Dizcrate Outnut
Update Rate: Up to 62.5 millseconds
O G ithom (WMOS): Leas than 0.7 W
OFF Conditon (MMOS): Open
Crutnut State Folowing Timaout: OFF
Discrate Output Ratimg (12 VO NMOS)
Leas than 100 mA max current at 30 WV DG
Oh-State Saturaton: Less than 0.7 Y a 20 mA
Winng Access
P8 models: Fow PG-7, Ome 1/2-nch NPT, One S5-pin freaded M1 2/Ewro-
atybe mabks queck deconmect
P80 modets: Externa terminals

CETICnAS

C€

1 ForEuropean applicafons, power this ded cefrom a Limi ed Power Souroes as gengd  in BN B0SS0.1.
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Sure Croag™ DXASM-PT Modbus RTU Remate 110

Environmental ptons

Ohperating Comdithons Emvr cnmeniial Ratimgs
=40 *C to +85 %5 (40 “F to +185 “F) (Elecronécs); 20 *C o +80°C 4 °F 1o IEC IF&T; NEMA &
+178“F) (LCD) Refer to e Sure Croas® Wirsless 110 Metworka [nstruction banweal {pvn
S5% masamumn refative um | eon-Coon denEng | 132607 for matalaton and wiaqprooag  nstrectons.
Raclated Immunky: 10 Vim (BN 61000-4-51 Operating the devices at the maximum operating conditions for
Shock and Vibration extended periods can shorten the life of the device.
All models mast IEC 80068-2-6 and IEC 80088-2-37 testing criieria
Shock: 3048 11 ma durathon, half sne wave per IEC cO0ss-2-27
Wibration: 10 Hz to 55 Hz, 0.5 mm peak-to-peak ampltude par IEC
GO0EA-2-6
Environmental ptons for the C Housings
ey Comdithons Emvr cnmeniial Ratimgs
=403 to +85 “C (-0 “F to +185 “F) {Elect onéc); 20 G 1o +80°C -4 °F 1o "0 Howsing bModeta’E xternal wiring tesminals: IEC IF20; NEMA
+176“F) {LCD) Refer to fe Suwre Croas® Wirsless 10 Networks Instruction Mandal (pin
5% maxamumn relative humbdity {mon-condensmg) 132607 for matalaton and wierpooay  nstrectons.

Racliated Immunity: 10 V/m (EN §1000-4-3)

Shock and Vibration
Al modets mest IEC G0068-2-6 and IEC G0iS8-2-27 teating crileria
Shook: 3006 11 ma durateon, half gne wave per IEC G062 27

Wibrateon: 10 Hz to 55 Hz, 0.5 mm peak-to-peak amphtude per IEC
E00ER-2-8

Operating the devices at the maximum operating conditions for
extended periods can shorten the life of the device.

Included with Device (DX85 and DX85...C Models)
The following items ship with the DXBS models.
BWA-HW-002: DXB0D Access Hardware Kit *, containing four PG-7 plastic threaded plugs, four PG-7 nylon gland ttings,
four PG-7 hex nuts, one 1/2-inch NPT plug, and one 1/2-inch nylon gland tting

= BWA-HW-DD1: Mounting Hardware Kit, containing four M5-0.8 x 25mm S5 screws, four M5-0.8 x 16mm S35 screws, four
MS5-0.8Bmm S5 hex nuts, and four #8-32 x 3/4" 55 bolts

BWA-HW-003: PTFE tape
Quick Starnt Guide (128185 for DX80 Gateways or 152653 for MultiHop models)
MODC1-506: 5-Euro (single ended) straight cable, 2m

BWA-HW-011: IP20 Screw Terminal Headers (2 pack), not included with the IPET DXED models; ships with the P20
DXE0...C models only

* Not included with DX85...C models.

Banner Engineering Corp. Limited Warranty

Barmar Engnasing Cop. warrams it praducts faba fres fon defects in material and warkonarship for ane year falowing the date of shipmen . Banner Enginearng Compe. wil repair ar
repiace, fres of chage, ay product ofits manuiaciure which, a1 1he fme it 5 eumed % tha ooy, is found 9 have bean defective during e wamanty period. Ths warmamy doss nat
ocover darnage ar fabily for mizsusa, abusa, ar e imgroper apglication o installation of fia Bane product.

THES LIMITED WARAANTY 5 EXCLUSIVE AND W UEU OF ALL OTHER 'WARRANTIES WHETHER EXPRESS OR IMPLUED (MCLUDHNG, WITHOUT LIBITATION, ARY WWARRMKTY OF
MERCHANTABRITY OF FITHESS FOR A& PARTICULAR PURPCSE), AND WHETHER ARESING UNDER OOURSE OF PFERFCAMANCE, COURSE OF DEALING OF THADE USAGE.

This Waranty is e xdusive and limited 1o repair or, a1 e disorstion of Barmer Enginesring Corpe, replacemea . I N0 EVENT SHALL BANKNER ENGINEEANG CORP. BE LIWELE TO
BUYER OR ANY OTHER PERSOMN OR ENTITY FOR ANY EXTRA ODETS, EXPENSES, LOSESES, LOES OF PROFITS, OR ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES
FESULTING FROM ANY PRODUCT DEFECTOR FROM THE USE OH BABLTY TO USE THE PRODUCT, WHETHER AREEMG B COMTRAACT OR WARRANTY, STATUTE, TOHT,
STRICT UABILITY, MNEGLGENCE, OR OTHEAWISE.

Barmer Enghuu'ilaﬂ-:rp. resarves e rightl 1o change, madity or imgrove the design of fie product withawt assuming any abigadons or [ablifes rdaing o any product predously
manufaciured by Barmer Engnesring Corpe Any msusa, abuss, o imprper appicafon ar nstalation of fis podoc or use of $he produst for personal protection appica fon s whan (he
produc S dequed 25 nat imended for such pupaoses will wad the praduct warmany. Ay mgdioegs 1o ihis product withau pror espress appraeal by Banner Engineadng Can will
waid 1he poduct warraies. Al sgeooegns publizhad in this dosument are subject lochange; Bamer reserees the ighl fo madly poductsgecowgns o update dooumeratan at
oy i gemoLgas ard praduct irdarrmafian in English supearsada that which is provided in army ather language. For the most moent varsion of army dacumentaon, refer 192

wrare: an neren ging erin g. oarm.

For paterd irdarmafion, See wans ban neran gina aring.o ompa s,

T SlS0rs, howe Zalulions © Banner Engineering Corp. All rights resened



