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Features Description

vWire board-pairs provide wireless virtual cablgs|u The vWire board is a low power wireless data adtjorsand
to 1 mile in length for multiple analog and digital control board that operates in two major modes Lif@ Passing

signals in I/O Line Passing mode mode and Network APl mode.

Network APl mode supports up to 65533 vWire
boards in a network that can monitor and control| 1/O Line Passing mode allows up to eleven wireless virtual cable

hundreds of thousands of remote wireless nodes,  connections to be established between two or mfieevboards.
2 analog inputs and 2 analog outputs; Input ranges: Analog or digital/switch signal inputs on one board wirelessly
0-20mA, 0-2.5V, 0-5V or 0-20V; Output levels 0- transmitted to another vWire board where they apeaduced as

identical analog or digital/switch signals. Additally, an RS232

5V

6 opto-isolated digital inputs accept 0+/-30V input  Signal input on one board is received as an RSRgbsignal

|eve|s; |nput po|arity can be switched between on the remote board a”OWing transparent R523Bad|ﬂab|e
operation.

active high and active low.
6 solid state relay outputs rated at 60VAC/DC at up )
Network APl mode allows up to 65533 vWire boards to be

5_008}26\/ wireless output power. Line of sight cpnnected ina p_ee_r-to-peer network allowing rerao@og and
wireless range of up to 1 mile; 12 frequency digital data monitoring and control of hundredshafusands of
channels in the 2.4GHz band. Whip antenna nodes over the entire network. Up to 12 separeit@orks can be
included established in the same area.

Transparent RS232 serial cable replacement mode Anal d digital inout Wire board in tegwork
useful for Modbus, custom protocols or vWire dala nalog and digital Inputs on any VWWire board in eEwork can
be retrieved through any other vWire board in teevork.

g?:(:le(\?\;?erminal input/output connections Similarly, an analog or digital output can be fata any vWire
) board in the network through any other vWire baarthe

DIN Rail or panel mount network

Low power 9-30 VDC power requirement; Polarity '

neutral |.nput;“Polyruse protected An easy to use configuration utility is providedsiet up an

Board size: 4" X 4 application in minutes. Default configuration ilshow both

Line passing and Network API setups.

vWire Applications
Wireless switch extender for light control, motantrol,

etc.

Add remote monitoring and control capability to an
existing PLC system without affecting or changing-P

program
Wireless RS232 cable for Modbus or other protocols

Wireless monitoring of pressure, flow, temperature,
speed, alarms, chlorine, levels, moisture, etc.

Automate an entire factory using network API moale t
monitor/control data with up to 65533 boards in a

network

120000

LY Y LU
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Parameter Description Minimum Typical Maximum Units | Note
Vs Min-Max supply voltage range 9 30 Volts
Isrx Rx supply current 9/12/24V 30/25/15 45/37/22 mA
Istx Tx supply current 9/12/24V 100/80/45 150/120/60 mA
Vin 1 Analog voltage input mode range 1 0 25 Volts 1
Vin 2 Analog voltage input mode range 2 0 5.0 Volts 1
Vin 3 Analog voltage input mode range 3 0 20.0 Volts 1
Zvin Analog voltage input Z 100K Ohms
Al Analog current input mode 0 20 mA 1,2
Zai Analog current input mode Z 125 Ohms 2,4
DacV DAC voltage output range 0 5 Volts 1
VRelay Relay contact voltage range 0 60 Volts
AC/DC
IRelay Output current range 0 0.5 Ampere
| DICOM - Din | | Digital input common-voltage 0 30 Volts 3
range
Vt Din channel threshold 14 4 Volts
Din Din channel OFF/ON levels DICOM +/- Vtmin > (DICOM + Vtmax) Volts 3
or
< (DICOM — Vtmax)
Idin Digital input current 0 (IDICOM —Din|-2)/ mA 3
3.4
Idin24 Digital input current |DICOM - Din| 0 6.5 mA 3
=24V
Idin12 Digital input current |DICOM - Din| 0 3 mA 3
=12v
Idin5 Digital input current |DICOM -Din| 0 0.9 mA 3
=5V
Notes:
1. Basic measurement resolution is 10 bits. Vref%/2 Input range is set with switch S1.
2. Limit input current to <= 20mA to prevent excessveo dissipation in input termination resistor.
3. Limit absolute voltage difference between DICOM &id to +/-30V
4. Vin to ADC will be Input current x 125 ohms. For20mA and ADC channel gain set to 0 — 2.5V tlingg full scale 10 bit value (1023).
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vWire Connector, Pin and Switch L ocations
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vWire Pin/Board Functions

Refer to the physical layout above.

Power
An external power supply rated at 9 — 30V and 2@0isrequired. Connect this supply to the vWirattbat the J1 connector.
Polarity is not important.

AUX Connector

Table 1 AUX Pin Description

Pin Description
J5-1 Ground
J5-2 3.3V

J5-3 Sleep
J5-4 RTSn
J5-5 CTSn

J5-6 nc
J5-7 Dout (tx)
J5-8 nc

J5-9 Din (rx)
J5-10 Resetn

Refer to Table 1 above.

Din, Dout, RTSn and CTSn UART pins are for factasg only.

The Sleep pin can be used to put the wireless readtd hibernate or doze mode and reduce currarguwoption. The Sleep
pin configuration will need to be enabled beforie fhin can be used. Once enabled, this pin muptubbed down to keep the
wireless module on. Taking the Sleep pin high thidn put the module into sleep mode. This redtieesvireless module
current consumption to about 10uA for hibernatefignmation and about 50uA for Doze configuratiadowever, other
components on the vWire will continue to draw areat of 5-10mA. Contact the factory for configimatdetails.

The Resetn pin will reset the vWire board whengailow momentarily. This pin will be driven low @h the on-board reset
button is pressed.

Reset Button
Momentary switch, S3, will reset the board wherspegl. This switch is labeled RST.

Analog Inputs ADO and AD1

Each vWire board has two analog ADC inputs withhit® of resolution, ADO and ADQXvailable on connector J2. Each analog
input can be configured as active or disabled.t@wb1 is used to set different input voltage ramfed-2.5V, 0-5V or 0-20V.
Alternatively the input can be set for a 0-20mAreut input. See the Table 2 below for settings.
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Use the vWireCfg.exe utility to activate or disatile states of the analog inputs in conjunctiomwétting the S1 switch
manually. The vWireCfg.exe utility will indicatbe proper settings for switch S1 as different state selected although the
switch still has to be set manually. See the Gumihg vWire section for more details.

Table 2 Switch 1 Settingsfor Analog Input Range

ADO set Switch S® |[Pos1l| Pos2 Pos3
AD1 set Switch S | Pos4| Pos53 Pospb

0-25V OFF | OFF| OFF
0-50V ON OFF | OFF
0-20.0V OFF | ON OFF
0-20mA OFF | OFF| ON

Analog Outputs DACO/RSSI and DAC1
Two analog outputs with 12 bits resolution, DAC@d»MC1, are available on connector J2. Each ouipatan output range of
0 - 5V. DACO can optionally be configured as arSRSignal strength output. If not used, the analotputs can be disabled.

There is a 0 — 25 second count down timer usetddtr DACO and DACL in Line Passing mode. If tiiser reaches zero
before a valid signal is received from a remote idfien the DACO and DACL1 output will be set toozelf a valid signal is
received during this count down interval then ihget resets itself and starts over. Setting tHayd® 0 seconds will turn off
this timer so that the outputs will not be resezdoo. The output will thus retain the last updhtd it received forever. There is
a count down timer for the RSSI mode as well.

Use the vWireCfg.exe utility to configure the aetistates of the analog outputs. See the Configwiitiire section for more
detalils.

Digital Inputsand Relay Outputs

Digital inputs and relay outputs share 6 I/O chdmfrem the microprocessor so each channel neebdls tmnfigured to be an
input or a relay output. A vWire board may useséllchannels for digital inputs in which case #are no relay outputs
available. Conversely, a vWire board may useiritsannels for relay outputs in which case notdlghputs are available.
Normally there will be a mix of inputs and relaytputs used on a given board but the key thingteeraber is that there are a
total of 6 digital I/O channels available.

Inputs
Six general-purpose optically isolated input piDK)-DI5 are available on connector J3. All I/Cacimels configured as an
input should have the corresponding position oncdws?2 set to the OFF state. See the Table 3vifeloS2 settings.

The DICOM input pin on J3 is used to set the imgularity for all DI inputs. Typically, DICOM wilbe connected to 0V, 12V
or 24V but could also be set to a negative voltage: example, if DICOM = 12V (or 24V), then theyial input channel will

be turned ON when DI = 0V and OFF when DI = 12¥Z4V). To invert the polarity, set DICOM = 0V gh the input channel
will be OFF for DI = OV and ON for DI > 5V. For rebcases it is best to drive the DI inputs witlelay contact, open
collector/drain or a switch that goes between tistirttt levels.

The utility, vWireCfg.exe, is used to enable the nfdigital inputs on a given channel. This tiklso indicates the correct
settings for switch S2 for a given choice of dibitguts and relay outputsSet the S2 switch manually to match the
indicated settings. See the Configuring vWire section for more deta
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Relay Outputs
Six MOSFET, 60VAC-DC/0.5A relay outputs are avaiéabn connector J4 as K1-K6.

Relay K1 has both terminals, K1a and K1b, brougittto connector pins and is optically isolated fribra other relays and
internal circuitry.  K2-K6 each have one relagminal connected to a common output connector@@VK2_K6, while the
other pins are brought out to individual outputmector pins. Each of these relays is opticallfaisal from all internal board
circuitry.

If an 1/0O channel pin is to be used as a relayathen the corresponding S2 switch position sthdea manually set to the ON
state as indicated in the Table 3 below.

The default condition for an output relay can bet@@ormally ON (closed) or normally OFF (opetf)a relay is set to the
normally ON condition keep in mind that the solidte relay does not work like a mechanical elecagmnetic relay works, i.e.,
when the board power is off the contactswill be open.

There is a 0 — 25 second count down delay timeycisted with each active relay output in Line Pagsnode. If this timer
counts down to zero before an update signal iSveddrom a remote vWire then the output channdlllvé set to will be set to
its default state of ON or OFF. If a signal ise@ed during this count down interval then the timesets itself and starts over.
Setting the delay to 0 seconds will turn off thiday counter so that the output will not be resgie output will thus retain the
last update that it received forever.

The utility, vWireCfg.exe, is used to enable the nérelay outputs on a given channel. This ytditso indicates the correct
settings for switch S2 for a given choice of dibitguts and relay outputsSet the S2 switch manually to match the
indicated settings. Table 3 also shows the correct S2 settinga ffiven configuration. See the Configuring vWieetson for
more details.
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Table 3 Switch S2 Settingsfor Digital Inputsand Relay Outputs

Set Switch S2> Pos1l| Pos2 Pos3 Pos|4 Pos5 Paos6
Chnl-2 DI-0 OFF
Chnl-2 K1 ON
Chnl-2 DISABLE X
Chnl-3 DI-1 OFF
Chnl-3 K2 ON
Chnl-3 DISABLE X
Chnl-4 DI-2 OFF
Chnl-4 K3 ON
Chnl-4 DISABLE X
Chnl-5 DI-3 OFF
Chnl-5 K4 ON
Chnl-5 DISABLE X
Chnl-6 DI-4 OFF
Chnl-6 K5 ON
Chnl-6 DISABLE X
Chnl-7 DI-5 OFF
Chnl-7 K6 ON
Chnl-7 DISABLE X

RS-2321/0
An RS232 connector, P1, is available for commuiocatvith a host system.

In Line Passing Transparent mode, an input tdB232 port is seen as an output on a remote VWdmedband an RS232 input
on the remote vWire board is seen as an outptheiotal vWire RS232 port, i.e., a virtual RS23Bleds formed.

In 16-bit Network APl mode, data and command ptckan be sent to the local vWire board or wirdyessother vWire
boards. Up to 65533 vWire boards can be addrassiad a 16-bit destination value. Up to 12 seganatworks of this size can
operate in the same region.

The RS232 port is used to set or change the camatign of the vWire board using the vWireCfg.ex#ityt This utility allows
the baud rate to be changed from its default 11%20@l to other standard baud rates. The hostmatsh this baud rate to
communicate with the vWire RS232 port. The hos2BSCOM port should always be set to 8 bits, ndtyat stop bit and no
handshake.

iP Solutions Corporation 41784 Higgins Way Fremont, CA 94539 Phone: (510) 651-6403
Rev 1.7a August 18, 2009 Page 7



vWire User’s Manual

Wireless Range

A clear line-of-sight range of up to 1 mile is pibss under the right conditions. Indoors, the mamgll be significantly reduced
and may be 300 feet or less depending on wallo#ret obstacles. The included whip antenna shioellchounted external to
any metal case and should have a clear line of tigiemote vWire locations if possible.

Configuration options allow for selecting five @ifent transmitter power levels to fit the applicati The power level should
generally be set to the lowest possible level stilitallows reliable communication between the tsi@s. This will reduce
interference possibilities with neighboring wiredésstallations. Power level defaults to the hgjhevel of 18dbm. Always
check that proper signal strength can be obtaietdden two sites before doing a permanent insafiat

Antenna

Every vWire board comes with a small antenna. héther a pre-attached wire antenna or an extevhip antenna. The
external whip antenna attaches to the vWire bdanaligh its coaxial cable to a U.FL connector onwireless module. See
page 3 above for a vWire board, which shows thatlon for this connector. This connector is vemyall and care should be
exercised when plugging or unplugging the anterafdecinto this connector. Make sure that the legg unit is still seated
properly into its socket after connecting the antenOther adaptors are available from various risaturers to mate the U. FL
connector to other connector types.

The base of the antenna may be mounted to a nietet er plate but there should be no other mefakbbear the antenna
body. If the antenna base is mounted to a mets tieen the metal should be grounded.
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Confiquring vWire

The settings for the various modes of operationahdr board parameters can be done through wsetility program,
wW\/ireCfg.exe. Some of the vWire board settings are done wilnual switches, specifically, enabling relays veithitch S2 and
setting analog input mode/gain with switch S1. sTgriogram interfaces to a vWire board through a@32Shost COM
connection and should be installed as part ofritimi vWire setup. For those PC computers tluakomger have an RS232
COM port, a USB to RS232 COM port adaptor is ineldish the vWire Development Kit. See the Gettitgrt®d document for
details on how to install the vWireCfg.exe progrand using the RS232 port.

Opening vWireCfg.exe

Open vWireCfg.exe by double clicking on its deskim. :
The screen shot below in Figure 1 is similar to iyl should see on your screen once vWireCfg.asdbleen opened.

Buttons on the main form are grouped iAtoalog I nput Parameters, Analog Output Parameters, Digital /O Parameters,
Other Parameters and Device Configuration. Help is available to explain operation of eaaktdn. Under the Help menu,
select theTool Tip Help item. Now when the mouse cursor is positioned aMeutton (most buttons) a help description walpp
up for that button.

Figurel

¥Wire Configuration Tool version: 1.0.3349.37797 =10 x|

File RS2Z3Z Device Help

Analog Input Parameters Analog Output Parameters

Fir tode Range Fin M ode Fbd Delay RSSI Delay
CHNL-D AD0 AN 05w CHNLS  pacp Pradhd (25 s=e 025 sec
CHNLT AIN 045 CHNLS pacd n | 12 H 154

51 Settings [Manual] Other Parameters

1 2 3 4 5 g

I 5000 3: by Adr 115200 | Baud Fate
oM OFF OFF OM OFF OFF ]

I BO01 3: Dest Adr Higheszt[1E8dbm] |F'nwerLeveI

iqi Fogl —=| BoundAdr Transparent |Transmissinn
Digital 1/O Parameters

= Ma | UART /0
Fir Direction Def State Delay-sec 52 Sethings [Manual) I 12 j Ltz
CHNLZ  pig INPUT orr [T A o |4 | [Tz = Reties
CHML-3 o5 = —  Sample Rate _
DI IMPUT EF :’ OFF 2 T
CHNL-4 Dl 2 INFUT OFF % = OFF 3
CHHL-5 k4 OuUTEUT OFF % = N 1 Device Confiquration
CHML-B B
k5 ouTPUT OFF 25 : OM
:I 5 et Device Proagram O evice Esit
CHML-7 K. E OuUTPUT OFF 25 ﬁ am 6 Configuration Configuration
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L cading a Configuration File

Under the File menu, seldobad_Config_File To_Form and an Open dialog window pops up as shown inrEigu Several
files are shown one of which can now be selectesttalefault configurations for the vWire boardstead of using the File
menu to open this dialog window, it can be dispthlpg holding down the control key and hitting th&dy (ctl-L) at the same
time.

Figure2

2l x|

default_api_boss_S000.cFg

default_api_workerl _5001.chg
default_api_workerz_S002.cfg
default_line_passing_base.cfg
default_line_passing_remaote,cfg

File name: Idefault_Iine_passing_base.n:fg LI Open I

Filez of twpe: I Ckg [*.cha) ;I Cancel

7

Selectdefault_line_passing_base.cfg and click OK. All the configuration settingstime default_line_passing_base.cfg file have
now been loaded to the form on the screen but nittew to the vWire board.

Saving a Configuration File

Under the File menu, seleSave Form To Config_Fileand a Save As dialog window pops up as shown iarEi§ Select or
type a file name into the File name box. Nowlchn the Save button to save the configurationrmédion shown on the
screen to a file. Figure 3 shows a file name ddHeactice ready to be saved to the disk. Instéading the File menu, the
Save As dialog window can be displayed by holdiagl the control key and hitting the S key (ctl-8)ree same time.
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Figure3

Save in: Ia DefaultConfig LI - £ Eo-

default_api_boss_S000.cFg
default_api_workerl _5001.chg
default_api_workerz_S002.cfg
default_line_passing_base.cfg
default_line_passing_remaote,cfg

Cancel

File name: IF'ran:tiu:eI LI Save I
=]

Save as ype: I Cfg [*.cfa)

7

Saving a configuration file does not mean that areMonnected to the PC has been updated witlcthdiguration. That is a
separate process discussed umksiice Configuration below.

Changing Analog Input Parameters

There are ten input/output I/O channels on the eWivard and Chnl-0 and Chnl-1 are dedicated respgcto analog inputs
ADO and AD1. Under thA&nalog Input Parameters group (see figure 1), click on the darker gray i@hbutton below the
columnMode to change the mode BISABLE and click again to change it backABN. Click on the Chnl-0 dark gray button
under theRange column to change the input range. Click repeatemltyo through all choices. Notice that when &edént

range setting is selected that the settings foni8thange. S1 is a physical switch on the vWioard so the S1 settings
indicated here must be set manually when a paati@dnfiguration has been chosen. If a chanrdis&bled, some of the
selections will go to a lighter gray indicating thlaey are not important or are not used for telecion. In general, a dark gray
shading means a button or value is active whilghd bray shading indicates an inactive button doa't care value.

For practice, select Chnl-0 as active AIN mode gaith as 0-20V. Also select Chnl-1 as inactive &iyisg mode to DISABLE.
Here is what should now be displayed as showndnrgi4.
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Figure4

yWire Configuration Tool version: 1.0.3349.37797 - 10| x|
File RS232 Device Help

Analoq Input Parameters Analoq Output Parameters

Fir tMode Flange Fir M ode Fr'td Delay RSSI Delay
CHNLD apg AIN 0-20 CHMLE  paco Phahd (25 see 026 see
CHML-1 » DISABLE ey CHNLS ~ par P/ = =

51 Settings (Manual] Other Parameters

1 2 3 4 5 g

I B000 E: by Sy 115200 | Baud Rate
OFF (u]¢] OFF ] HEFE HEF _

I A001 3: Dest Adr Highest[18dbm] |F'DwerLeveI

iqi P 5001 = BoundAdr Transparent | Transmission
Digital 17O Parameters
Channel No | UART 140

Fir Direction Def State Delay-zec 52 Settings [Manual] I 12 ﬁ
CHML-2 oo INFUT OFF C o5 .3: OFF 1 Iﬂ Retries
CHHL-2 EE = —  Sample Rate _

bl IMPUT OER :I OFF 2 R
CHHL-4 Dl 2 INFUT ofF f=s = oFF 5
CHHLS k4 OuTRUT OFF % = N 1 Device Configuration
CHML-B =

K5 ouTPUT OFF 25 - OM

:I 5 Get Device Program Device E il

CHML-7 KE auTPUT OFF 25 :jl oM g Configuration Configuration

Changing Analog Output Parameters
I/0 channels 8 and 9 are dedicated respectivedyatog outputs, DACO/RSSI and DAC1. Refer toAhalog Output
Parameters box on the main screen for controlteta these settings.

Channel 8 can be configured to bBACO or RSS output or put into ®ISABLE state by clicking the button under thimde
column and channel 8 row. If enabled, the DACO/R&put is available on the J2 connector. Thigpothas a fixed range of
0-5 volts. This output is set to a value eithgalremote vWire ADO analog input in Line Passingdm or by a host system
sending an API packet via Network APl mode. 3eeltO Line Passing and Network API section foradst

If channel 8 is used as output, the output represents the wireless siigwal last received from a remote vWire. A level
of OV means that the output is inactive. A levehfi 0.05V to 1.20V indicates that the received lévdelow the rated
sensitivity of the wireless receiver and is notqadse for solid communications. A level greatemtii.20V up to 5 volts shows
the received level above the rated sensitivityhefreceiver. Normally one would like to see leaisve 2.90v for good signal
margin. Refer to Table 4 below.

Table 4 Received Signal Level (RSSI)

Received Signal Level (RSSI) Notes
ov Inactive
0.35Vv -10db below rated receiver sensitivity. Baly, no signal.
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Received Signal Level (RSSI) Notes

1.2v 0 db Signal at rated receiver sensitivity. sklisfactory signal.

2.05vV 10db Signal is above rated receiver sengittwit marginal.
Signal may fade out with environmental variations.

2.90vV 20db Signal is above rated receiver sengitamd is a good
signal. Gives some fade margin for environmengaiations.

3.75V 30db Signal is above rated receiver sengitamd is an
excellent signal. Gives large fade margin for emwinental
variations.

4.60V 40db Signal is above rated receiver sensitad is an great
signal. Gives very large fade margin for environtaé
variations.

Channel 9 can be configured to bBAC1 output or put into ®&ISABLE state. . If enabled, the DAC1 output is avaiaduh the
J2 connector. This output has a fixed range db @alts. DACL is set to a given level eitherdbgemote vWire AD1 input in
Line Passing mode or by a host system sending apadket via Network APl mode.

The PWM delay number is the delay in seconds foruat down timer and is used by both DACO and DACIline Passing
mode. If this timer reaches zero before an upsigteal is received from the remote vWire then thedD output will be set to
zero. If a signal is received during this countvdanterval then the timer resets to the numbeseafonds shown and starts over.
Setting the delay to 0 seconds will turn off thiday counter so that the output will not be resetero. The output will thus
retain the last update that it received forever.

If channel 8 is set to be an RSSI output, thesésithe RSSI delay count value of 0 to 25 secantée Passing mode and
operates in a similar manner to the PWM delay ceunt

In API Networking mode, each board in the netwaak bave its DACO and DAC1 outputs programmed tolevsi between 0
and 5 volts using an APl command packet. See/@éihe Passing and Network API section for mortaie

Changing Digital 1/O Parameters
I/0 channels 2 through 7 can be selected respigtas digital inputs DIO-DI5 or relay outputs K6 and can be mixed in any
combination. For example one might select thislwoation: DIO, K2, K3, K4, DISABLE, DIO5.

Click the button in the channel 2 row under Bieection column. The label will change fromIPUT to OUTPUT and then to
DISABLE as this button is repeatedly clicked. Select ®UT again. The label under tRen column changes from DIO to K1.
Notice also that the setting for switch S2 positlochanged to ONS2 switch settings must be set manually on the board to
match those indicated for a given configuration. In addition, when OUTPUT is selected, the praslg grayed out button
under theDef Sate column will change to a darker gray and indical=O The OFF state means that the relay will benady
open. Click on this button to change it to ON.eTelay-sec button label has also changed from light gray tauker gray
meaning that it is now active or enabled.

The Delay-sec delay number is the delay in seconds for a coontnctimer and is used by an Output channel in Bassing
mode. If this timer reaches zero before an upsigteal is received from a remote vWire then theoutvill be set to its default
state, ON or OFF. If a signal is received durimg tount down interval then the timer resets erthmber of seconds shown
and starts over. Setting the delay to 0 seconliisurm off this delay counter so that the outpull wot be reset to its default
state. The output will thus retain the last updhéd it received forever. This allows relays totg a safe state when
communication is lost for some reason.
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Changing Other Parameters
Other miscellaneous wireless module parameterbeanfigured using this group of controls.

My Adr
The My Adr up/down window value is the 16-bit address foiveig vWire board. This address should be uniqueézh vWire

board in a given area or network. The defaul08(5(1388 hex). Values can be scrolled up or diwwough the range of 1 to
65534. Values can also be directly entered inwindow.

Dest Adr
The Dest Adr up/down window value is a 16-bit address that tsdia another vWire board in line passing modee défault is
5001 (1389 hex). Values can be scrolled up or ditmough the range 1 to 65534. Values can alsdireetly entered into this
window.

Bound Adr

TheBound Adr up/down window value is a 16-bit address thatsisduin Line Passing mode to bind the inputs of are\oard

to the output of another board. The default is15(B89 hex). Values can be scrolled up or downuitph the range 0 to 65535.
Values can also be directly entered into this wimddf the value is set to 65535 (FFFFh), the bositdaccept output values
from any board in Line Passing mode. In APl Netwmode, the Bound Adr should be set to 0.

Channel

The Channel up/down window value is the wireless channel usadlhas a range of 12 to 23. All boards usedrie Hassing
mode or all boards used in an API Network mode khbave the same channel number. Channels cagldeted to reduce
interference with other services in the area. dtennel setting defaults to 12.

Retries

The Retries up/down window value controls the number of trarssioins to try before declaring that a transmiskas failed.
This value defaults to 2. Raising this number melp reliability in weak signal conditions but Isa adds some latency to the
system.

Sample Rate
The Sample Rate up/down window value controls the rate at whiod @éimalog and digital inputs are scanned in mséds vialue

has a range of 0 to 65535 (0 to FFFFh) msec. vidlige should be large enough to allow ample timeflochannels to be
scanned, transmitted and received in Line PassodemThis value defaults to 100 msec. In API Nekamode, this value
should be set to 0.

Baud Rate
The Baud Rate button will step through all the available wiredesodule baud rates as it is repeatedly click&tie baud rates
are 1200, 2400, 4800, 9600, 19200, 38400, 5760A 46200. This value defaults to 115200 baud.

Power Level

The Power Level button will step through all the available wiredesodule transmitter power levels as it is repdatelicked.
The power levels available are Lowest (10dbm), Kd%dbm), Medium (14dbm), High (16dbm) and Highd®tdbm). The
default setting is Highest (18dbm).

Transmission

The Transmission button has two modes that can be selected, Tresrdpand API-1.The default mode, Transparent, puts the
vWire into Line Passing mode. This allows inputs on one board to be automatically passed to complementary outputs on another linked
board (bound), acting as a virtual cable for each I/0. ADO input would be passed to DACO output, for example, if both were configured
as such. DIO would be passed to K1 in a similar fashion and so on.
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The RS232 port on one vWire will also appear at the output RS232 port of a destination vWire. Thus, it implies a virtual wireless cable
between the two RS232 ports. The Uart I/0 button should be in the No state for this virtual RS232 cable mode. The UART I/0 selection
should be set to No (default) for transparent RS232 operation.

The API-1 mode is for using the vWire in a peer-peer type network where communication between boards is done with RS232 port
packet frames initiated from or sent to a host system connected to this port. To use the vWire in this mode, set the Sample Rateto 0,
the Bound Adrto 0 and Uart I/O to No. Set a unique My Adraddress for each board. See the 1/O Line Passing and Network API
section for details.

UART 1/O

The UART 1/O button has two values that can be selected, Ndrasd For Line Passing mode, if this button igstdd to be
No, normal Line Passing occurs between inputs enbmrard and outputs on another board that are bogether with the
Bound Adr parameter. The RS232 ports between the two beatdss a virtual cable between them, i.e., whasgo one board
comes out the other board intact. If the buttoseigcted to be Yes then Line Passing betweendrgiuine board and outputs
of another board still happen. In addition, th@ #fata that has been received by a board will beguhto the RS232 port in the
form of an API-ID 83h packet type. This means thatvirtual RS232 cable cannot work in this mode.

If the boards are working in Network APl mode thikis button should be selected to be No. Seg/@éihe Passing and
Network API section for details and examples.

Reset Button
The Reset button resets the wireless module.

Device Configuration

Get Device Configuration

Clicking on theGet Device Configuration command button reads the vWire configuration imfation from the vWire connected
to the host RS232 COM port and updates the disdlégren. If the board is configured in Line Passingde and the UART 1/O
button is set to Yes, then some trouble may bewarieced with reading the device configuration & tkmote board is sending
data frequently. One way to alleviate this probleno shut the remote board off. If that is nosgible, then usually a few tries
will suffice to read the device correctly.

Program Device Configuration

Clicking on theProgram Device Configuration command button writes the displayed form informatio the vWire connected
to the host RS232 COM port. If the board is camfegl in Line Passing mode and the UART /O butioseit to Yes, then some
trouble may be encountered with writing the dedogfiguration if the remote board is sending datgdently. One way to
alleviate this problem is to shut the remote bafd If that is not possible, then usually a feves will suffice to write the
device correctly.

I/O Line Passing and Network API

[/0 Line Passing mode with Transparent RS232

This mode allows the inputs on one vWire boardegassed to the outputs of another vWire boards i$tkcalled a virtual
wired connection, hence the v in vWire. For examlDI2 is enabled as a digital input on one bio#nen relay output K3
must be enabled on the other board to mirror tipsi. Any transition of state on the DI2 pin b first board will now
transition the K3 relay on the other board.

Similarly for analog signals, ADO on one board dddie paired with DACO on another board and ADIhWAC1. See Table
5 below for all the possible pairings between twaidls operating in Line Passing mode. Remembéeptha 6 Digital Input/
Relay output pairs can be active between two boards
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/0 Channel First board Second Board
0/8 ADO DACO
1/9 AD1 DAC1
8/0 DACO ADO
9/1 DAC1 AD1

2 DIO K1
3 DI1 K2
4 DI2 K3
5 DI3 K4
6 Dl4 K5
7 DI5 K6
2 K1 DIO
3 K2 DIl
4 K3 DI2
5 K4 DI3
6 K5 Dl4
7 K6 DI5
na RS232 RX RS232 TX
na RS232 TX RS232 RX

Keep in mind that there may be a translation oélegince the AD inputs can have different rangeitenthe DAC outputs have

a fixed 0 — 5V range. See Table 6 below for oveyain.

Table 6 Overall Gain for Analog Input Range Selections

Input Range/M ode DAC Output range Overall gain
0-2.5v 0-5.0v 2VIV
0-5.0v 0-5.0v VIV
0-20.0V 0-5.0v 0.25VIV
0-20.0mA 0-5.0v 0.25V/ImA

To enable Line Passing mode with transparent R®28&2een two boards using the vWireCfg.exe progtamdestination

addresspDest Adr, and the bound addre®qund Adr, of one board must contain the source addMg#dr that is set on the
other board. In addition the transmission modetrasset tolransparent and theChannel setting must be set to the same
channel on both boardsUART 1/O should be set to No.

Example 1

Connect the host RS232 COM port to a vWire board32%ort. Double click the vWireCfg.exe icon tailne configuration

program.

Load the configuration filelefault_line_passing_base.cfg. and then click on thErogram Device Configuration button.
The screen shot shown in Figure 5 should be sirlarhat is now displayed. Be sure to set swit@snd S2 as shown.
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Figure5

yWire Configuration Tool version: 1.0.3351.24823 - 10| x|
File RS232 Device Help

Analoq Input Parameters Analoq Output Parameters
Fir tMode Flange Fir M ode Fr'td Delay RSSI Delay
CHNLD apg AIN 05 CHMLE  paco Phahd (25 see {28 see
= =
Bl AIN 05 Bl ey Pihd = R

51 Settings (Manual] Other Parameters

1 2 3 4 5 g

I B000 E: by Sy 115200 | Baud Rate
(u]¢] OFF OFF OM OFF OFF _

I A001 3: Dest Adr Highest[18dbm] |F'DwerLeveI

iqi 5001 =+ Bound Adr Transparent |Tlansmissi0n
Digital 1fO Parameters

= Mo | UART 140
Fir Direction Def State Delay-zec 52 Settings [Manual] I 12 j Channel
CHHLZ  pig INPUIT oFF fp 2 = OFF 1 | i
CHHL-2 = —  Sample Rate _
Dl 1 INPUT OFFE _:’ OFF 2 T
CHHL-4 Dl 2 INFUT mFF = 3
CHHLS k4 OuTRUT OFF 2 =  on 1 Device Configuration
CHHL-E x
K5 QuTPUT OFF 2 - Om
:I 5 Get Device Program Device E il
CHHL-7 KE auTPUT OFF 2 = am g Configuration Canfiguratian

Now disconnect the host from this first (base) v\hioard and connect it to a second (remote) vWWiegd
Load the configuration filelefault_line_passing_remote.cfg_and then click othe Program Device Configuration button.
The screen shot shown in Figure 6 should be sirlarhat is now displayed. Be sure to set swit@ksnd S2 as shown.
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Figure6

yWire Configuration Tool version: 1.0.3351.24823 ;lglﬁl

File RS232 Device Help

Analoq Input Parameters Analoq Output Parameters
Fir tMode Flange Fir M ode Fr'td Delay RSSI Delay
CHNLD apg AIN 05 CHMLE  paco Phahd (25 see 026 see
= o =
CHNLT ap A1 020y BRI e v | 12 H L2 d

51 Settings (Manual] Other Parameters

1 2 3 4 5 g

I B001 E: by Sy 115200 | Baud Rate
(u]¢] OFF OFF OFF OM OFF _

I 000 3: Dest Adr Highest[18dbm] |F'DwerLeveI

iqi 5000 = Bound Adr Transparent |Tlansmissi0n
Digital 1fO Parameters

= Mo | UART 140
Fir Direction Def State Delay-zec 52 Settings [Manual] I 12 j Channel
CHML-2 K1 OuUTPUT OFF 2 = oN 1 [2 =] Retres
CHHL-2 3 B —  Sample Rate _
K2 QuTPUT OFF = Om 2 T
CHHL-4 K3 ouTRUT OFF 2 = oM 3
CHHLS ol 3 INFUT OFF 2 = o 1 Device Configuration
CHHL-E =
Dl 4 INPUT OFf 2 - OFF
:I 5 Get Device Program Device E il
CHHL-7 Ol IMPLUT OFF = OFF g Configuration Canfiguratian

The two boards are now in Line Passing mode. Ttyiny an analog signal into ADO of one board ahdawve the DACO
output on the other board. The output should bestime value as the input (allowing for the +/kertahces of the system).

I/O Line Passing mode with API

Example 2

Using the same setup as example 1, reconnect gtedthe first (base) vWire board and click on @ Device Configuration
button. Now click on th& ART 1/O button to change it to Yes. Click on tReogram Device Configuration button to write the
new configuration to the board. The boards atecstnfigured to be in Line Passing mode but with tUART API enabled on
the first board.

With these settings, the second board (remote)sadh its I/O input lines and transmit data eversei¢ond. The first board will
receive this transmission and pass the data tagpheopriate complementary base board outputs. datethat arrives at the first
board is also sent out on the RS232 port as a padkes is the form of the data packet (in hexdttis received at the host every
% second. Examine this packet against the basinezits of aype 83h packet as shown below in Table 7. See Table 8 and
Table 9 for details.

7TEOE8 138 3F 016 FCOFCO0I1F 00 83
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Table 7 Basic Elements of 83h Response Packet

Header Data Tail
7Eh Len 83h Src Adr | RSSI | 0 1 Active Dig Chnl | ADO AD1 Ck
Chnl State Sum
1 Byte | 2 Byte | 1 Byte | 2 Bytes | 1 Byte | 1 Byte | 1 Byte | 2 Bytes | [2 Bytes] | [2 Bytes] | [2 Bytes] 1 Byte

< Length of Data>
& Checksum = 255 — (sum of data bytes)

Table 8 Active Channel: 1indicatesactive, O indicatesinactive, x indicates configuration dependent 1 or 0

Active Channels

Bit7 | Bit6 | Bit5| Bit4| Bit3| Bit2| Bit1l| Bit0 Bit7 | Bit6 | Bit5| Bit4| Bit3| Bit2| Bitl| BitO
Na Na Na Na Na| AD1 ADQJ Na DI5 Di4 DI3 DI2 DI1 DIO Na Na
or or or or or or
K6 K5 K4 K3 K2 K1
0 0 0 0 0 X X 0 X X X X X X 0 0
MSB Byte LSB Byte

Table 9 Digital Channel State: 1indicatesa high level *, Oindicatesa low level *, x indicates application dependent 1 or 0

Digital Channel State

Bit7 | Bit6 | Bit5| Bit4| Bit3| Bit2| Bit1l| Bit0 Bit7 | Bit6 | Bit5| Bit4| Bit3| Bit2| Bitl| BitO
Na Na Na Na Na Na Na | Na DI5 Di4 DI3 DI2 DI1 DIO | Na Na
or or or or or or
K6 K5 K4 K3 K2 K1
0 0 0 0 0 0 0 0 X X X X X X 0 0
MSB Byte LSB Byte

* For an output relay, a 1 is relay OPEN and at@liasy CLOSED.

For two-byte values Len, Src Adr, ADO and AD1 ttetadis sent MSB first and then LSB. Also, bytethviarackets [ ] around
them are optional and depend on what channelsnatdesl. If no digital channels DI or K are enaltfeeh the Dig Chnl bytes
will not appear in the response. Similarly if B0 channel is not enabled then these bytes willappear in the response.
Same thing applies for AD1.

Use the two-byte Active Channel information to deti@e what byte information will be in the resttbé packet.

Example 3:
Here is a response with only ADO enabled:

7EO0A831383D012001F 81
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The Active Chnl bytes are MSB = 2, LSB = 0 indiogtthat ADO is the only active channel. Therefitnee Dig Chnl State bytes
will not be present and the AD1 channel byte wilt he present. Only the ADO byte data MSB = 0, =SB follow the Active
Chnl bytes. Of course the check sum byte, Ck Ssiaways there.

Notice that the RSSI data 3Dh (61 decimal) is akvayailable. The receiver sensitivity for the Xifre wireless module is
published to be —100dbm therefore margin can beulzdkd as (received signal strength) - (receigasisivity) = —-61 — (—100) =
39db which is excellent.

The Src Adr or source address is 1389 hex or 5@@irdl. That, of course, is just what was prograchine the second
(remote) vWire board.

Network APl mode

This mode allows a general-purpose network of Upt&33 boards to be established using a uniquatMy Adr address, for

each board in the network. This network is a fgegyeer type network where any one board can corwatendirectly with any
other board in the network using a packet protodalltiple independent networks in the same areeatso be established by
using different channels (channel 12 through chb2BEfor each different network.

To enable the API Network mode using the vWireCfg.program, set the transmission modémkb-1, UART 1/O to OFF,

Sample Rate to 0 andBound Adr to 0 on all boards. Additionally set all boardsainetwork to the same channel. Set each board
in the network to a unique 16-bity Adr address.My Adr address range is from 1 to 6553BheDest Adr address does not
matter, as this will be embedded into the trangmitommand packet.

This peer-peer network is often used in a singleshmany-workers arrangement where one and onlypftie boards, the
boss, always initiates any communication with tloekers in the network. A host controller is corteecto the boss vWire
board and it sends command packets or receivesnssmackets through this board’s RS232 port. bbiss will address the
local vWire board or a remote worker vWire boardiwidually using the appropriate local or remotencoand packet type
using the destination address set to the workereWbardMy Adr address.

If operating in a multi-boss peer-to-peer arrangantieen each board can act as a boss or workethanefore each board will
require its own host processor. Each host is theponsible for setting the desired destinatiomesiih a command packet that
it sends.

The command packet allows looking at the input auighut 1/O data to or from a vWire board. It aldlmws other parameter
values to be set or read remotely. This is usédulexample, to look at the RSSI signal strengttadr to set power levels on a
particular worker board.

Command/Response Packet Protocols

Local or remote command packets, are used to semdharacter ASCIl commands to a given vWire wisslemodule. There
are many different AT commands available to sefuary module parameters. See Table 10 below foesuf these
commands.

Table 10 List of Commands

Cmd Description Parameter (s) Default Notes
Value

IS | Force aread of all enabled inputs - - Firatimed a status response
packet and then returns a data
response packet which includes
input/output state and input value
Returns error if no DI or AD

1
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a

Cmd Description Par ameter (s) Default Notes
Value
channels is enabled.
MO | Set DACO value 0 - 03FFh - 0000h = OV
03FFh =5V
M1 | Set DAC1 value 0 - 03FFh - 0000h = OV
03FFh= 5V
IO | Set digital outputs 8 bit value Setting a bit position to 0 in the 8
K1 -> 04h bit value turns on the output relay
K2-> 08h associated with that bit position.
K3 = 10h Setting a bit position to 1 will turn
K4 = 20h off that relay. Example: 10 5F
K5 - 40h (binary 0101 1111) will turn relay
K6 = 80h K4 and K6 On and turn all other
relays Off.
D2 | Set/read DIO/K1 State 0 = Disable - If D2 = 3, set switch S2 position 1
3=DI0 to OFF.
4 =K1 Closed or On If D2 = 4 or 5, set switch S2
5 = K1 Open or Off position 1 to ON.
D3 | Set/read DI1/K2 State 0 = Disable - If D3 = 3, set switch S2 position 2
3=DI1 to OFF.
4 = K2 Closed or On If D3 =4 or 5, set switch S2
5 = K2 Open or Off position 2 to ON.
D4 | Set/read DI2/K3 State 0 = Disable - If D4 = 3, set switch S2 position 3
3=DI2 to OFF.
4 = K3 Closed or On If D4 = 4 or 5, set switch S2
5 = K3 Open or Off position 3 to ON.
D5 | Set/read DI3/K4 State 0 = Disable - If DS = 3, set switch S2 position 4
3=DI3 to OFF.
4 = K4 Closed or On If D5 = 4 or 5, set switch S2
5 = K4 Open or Off position 4 to ON.
D6 | Set/read DI4/K5 State 0 = Disable - If D6 = 3, set switch S2 position
3=Dl4 to OFF.
4 = K5 Closed or On If D6 = 4 or 5, set switch S2
5 = K5 Open or Off position 5 to ON.
D7 | Set/read DI5/K6 State 0 = Disable - If D7 = 3, set switch S2 position {
3=DI5 to OFF.
4 = K6 Closed or On If D7 = 4 or 5, set switch S2
5 = K6 Open or Off position 6 to ON.
DB | Read received signal strength - - Returns aitsaelalue in —dbm of
last received signal
EC | Set/read number of CCA failures. Ifthe | 0 — FFFFh - Must set to O after counter
channel energy is too high (noise or another saturates at FFFFh. The CCA
wireless module transmitting) then the threshold defaults to —44dbm but
packet is not transmitted and a CCA counter can be changed by using the CA
is incremented. command.
CA | Set/read CCA threshold 0 —50h 2C hex Defaufididbm
EA | Set/read number of ACK failures 0 — FFFFh - Meestto O after counter

saturates at FFFFh
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Cmd Description Par ameter (s) Default Notes
Value

ED | Scan all channels for RF energy n=0to6 0 alowdule command only.
Returns all channel RF signal
strength values. Time to scan all
channels is Time = X 15.36)(12)
msec

PL | Set/read power level 0=10dbm 4 18dbm is 63milliwatt

1=12bm

2 =14 dbm
3 =16 dbm
4 =18 dbm

WR | Write all changed parameters to flash - - Untbgsoperation is done after
changing a parameter, the changgs
will go away if the vWire loses
power or is reset.

AC | Apply command parameters - - Applies commands dne in a
gueue waiting to be applied.

RR | Set/read number of retries 0-6 2 Maximum nurobXBee retries
(802.14.4 can do 3 retries for every
one of these)

FR | Software reset wireless module - - Takes abo0ikec

Generally a command intended to set the contentsgisters in the module will have one or more pwi@r data bytes that
immediately follow the command. For example, theppwer command uses a parameter value from Qtdosét various power
levels of the transmitter.

After a command with parameters is sent to the RSt, the target destination module will replyttwa packet indicating the
status of the command received. If the statusigh®@n the appropriate registers will have beeratsgudl

Many commands may also be used to read back paawaties. For example, the PL command when siéhtne parameters
will elicit a response packet from the target megdwhich returns the status and the contents gboheer level register if the
status is OK.

Other commands do not have parameters and simfibténan action on the module. The ED commarahis such command.
This local command with no parameters will retuBnvalues indicating the energy or noise levelsstiech of 12 different
frequency channels. This command also acceptsaangéer but still returns 12 parameters as befétee parameter in this case
simply adjusts the scan time used for each channel.

Local Packet Protocols

Table 11 Type 08h L ocal Command Packet (applies parametersimmediately)

Header Data Tail
7Eh Length | Type Frame# | AT Cmd | Optional Parameter Values| Ck Sum
1 Byte | 2 Byte 1Byte | 1Byte | 2Bytes | 0ton Bytes 1 Byte

< Length of Data>
<& Checksum = 255 — (sum data bytes)
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Table 12 Type 09h L ocal Command Packet (queues parameter s)

Header Data Tail
7Eh Length | Type Frame# | AT Cmd | Optional Parameter Values| Ck Sum
1 Byte | 2 Byte 1Byte | 1Byte | 2Bytes | 0ton Bytes 1 Byte

< Length of Data>

<& Checksum = 255 — (sum data bytes)

Table 13 Type 88h L ocal Response Packet that may be received after a L ocal Command Packet

Header Data Tail
7Eh Length | 88h Frame#| AT Cmd | Status Return Values | Ck sum
1 Byte | 2 Bytes| 1 Byte 1 Byte | 2 Bytes | 1 Byte 0 to n Bytes 1 Byte

< Length of Data>

& Check sum = 255 — (sum data bytes)

Table 14 Type 83h L ocal Response Packet that may be received after aLocal IS Command Packet

Header Data Tail
7Eh Len 83h Src Adr | RSSI | 0 1 Active Dig Chnl | ADO AD1 Ck sum
Chnl State 1 Byte
1Byte | 2 Byte | 1 Byte | 2 Bytes | 1 Byte | 1 Byte | 1 Byte | 2 Bytes | [2 Bytes] | [2 Bytes] | [2 Bytes]
< Length of Data>
&  Checksum = 255 — (sum data bytes)
Table 15 Active Channel: 1 indicates active, 0 indicatesinactive, x indicates configuration dependent 1 or 0
Active Channels
Bit7 | Bit6 | Bit5| Bit4| Bit3| Bit2| Bitl| Bit0 Bit7 | Bit6 | Bit5 | Bit4| Bit3| Bit2| Bitl| Bit0
Na Na Na Na Na| AD1 AD({ Na DI5 | DI4 | DI3 | DI2 | DI1 | DIO Na Na
or or or or or or
K6 K5 K4 K3 K2 K1
0 0 0 0 0 X X 0 X X X X X X 0 0
MSB Byte LSB Byte

Table 16 Digital Channel State: 1indicateshigh level *, O indicateslow level *, x indicates application dependent 1 or O

Digital Channel State
Bit | Bit6 | Bit5 | Bit4| Bit3| Bit2| Bit1l| BitO Bit7 | Bit6 | Bit5 | Bit4| Bit3| Bit2| Bitl| BitO
7
Na | Na Na Na Na Na Na | Na DI5 | DI4 | DI3 | DI2 DI1 DIO | Na Na
or or or or or or
K6 K5 K4 K3 K2 K1
0 0 0 0 0 0 0 0 X X X X X X 0 0
MSB Byte LSB Byte
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Tables 14, 15 and 16 are the same tables as Tabland 9 used in the Line Passing section andeaeated here for
convenience.

Local vWire board packet commands with parametdide immediately applied upon reception by a viMivireless module if
the packeflype byte is set to a value of 08h. Setting the patipe byte to 09h means that the command will be queued

not immediately applied until an AC (apply changesinmand is issued. As many commands with parametay be issued as
desired before issuing an AC command. Also, amynghs made by a command will not be permanentlydstosflash unless
the WR command is issued. The WR command shauttidlast command issued.

Every local command packet sent out to a vWire les® module will elicit a response packet. If spanse packet is of type
88h then it includes a status byte with the meashmvn in_Table 17 below.

Table 17 Packet Type 88h Status Description

Packet Type 88h Status | Description
0 OK
1 Error
2 Invalid command
3 Invalid parameter

Local Command/Response Packet Examples
Here is an example of an IS command that telldat& vWire wireless module to return a scan ofrgilut and output data on
the module.

Connect the host RS232 cable to the first (bosajcoLoad the configuration filelgfault_api_boss 5000.cfg. Disable all
analog and digital channedsd then click on thBrogram Device Configuration button. The screen shot shown in Figure 7
should be similar to what is now displayed. Beesorset switches S1 and S2 as shown:
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Figure?7

yWire Configuration Tool version: 1.0.3351.24823 - 10| x|
File RS232 Device Help

Analoq Input Parameters Analoq Output Parameters
Fir tMode Flange Fir M ode Fr'td Delay RSSI Delay
CHNL-O % DISABLE i) EHNL- >< pisapLe | Feoces 026 see
CHNL-1 % DISABLE 5 EHNLS X DISABLE = N T
51 Settings (Manual]
. . 5 f s 3 Other Parameters
I 5000 E: My A 115200 Baud Rate
| OFF | OFF ] OFF | OFF _
I B001 3: Dest Adr Highest[18dbm] Power Level
| 0 Ei

. Bound &dr AP Transmission
Digital 1fO Parameters

Jiil

z UART 140
Fir Direction Def State Delay-zec 52 Settings [Manual] I 12 j Channel
CHML-2 % DISLBLE aFF i 1 [2 =] Retres
CHML-3 a5 = —  Sample Rate
% DISABLE OFF _:I % 2 | |0 3
CHHL-4 % DISABLE off o8 A x 5
CHHLS » DISAELE e F = = » 1 Device Configuration
CHHLG =
P DISABLE OFF = P
:I 5 Get Device Program Device E il
CHML-7 5 DISAELE OFF 25 :jl ue g Configuration Configuration
All packet bytes for both commands and responsestaswn as hex numbers.
Now if the host issues the following RS232 commatnihg to the vWire board as shown here:
7E04 8 52 9 Type 08h command packeg
The response packet returned to the host will ld@kthis:
7E05 88 52 188 Type 88h response packstatus = error since no 1/0Os enabled

Notice that the response returned an error. Biiecause there are no channels enabled.

Enable the analog ADO channel and clickRsngram Device Configuration. If the host then reissues the IS command:

7E04 8 52 9 Type 08h command packeg

This is the response back to the host:

7E05 88 52 0 89 Type 88h response packetatus = OK

7E0Q0A 83 00120 DC Type 83h response packet active channels)

Notice that the response to the command is nowésponse packets instead of one. One is a typeeBBbnse packet and the
next one is a type 83h packet. The IS commandésod the few commands that returns two packetisignfashion. The first
type 88h packet returned is simply a status paamkétthe status is OK. The type 83h packet retilne#\D0 data, which is Oh,
2h where the first byte is the MSB byte. So AD0GO2h.
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Load the configuration filejefault_api_boss 5000.cfg to the boss board and then click on Finegram Device Configuration
button. See Figure 8 for the settings.

Figure8
yWire Configuration Tool version: 1.0.3351.24823 - 10| x|
File RS232 Device Help
Analoq Input Parameters Analoq Output Parameters
Fir tMode Flange Fir M ode Fr'td Delay RSSI Delay
CHNLD apg AIN 05 CHMLE  paco Phahd (25 see 026 see
25 = =
Bl AIN 05 Bl ey Pihd = B
51 Settings (Manual]
. . 5 f s 3 Other Parameters
I 5000 E: My A 115200 | Baud Rate
oM OFF | OFF oM OFF | OFF
I B001 3: Dest Adr Highest[18dbm] | Power Level
. I 0 E: Bound &dr AP | Transmission
Digital 1fO Parameters
= Mo | UART 140
Fir Direction Def State Delay-zec 52 Settings [Manual] I 12 j Channel
CHNLZ g INPUT OFF s = oF | 2 =] Reties
CHHL-2 T = —  Sample Rate _
Dl 1 INPUT OFF _:I OFF 2 ﬁn = e
CHHL-4 Dl 2 INFUT ofF o = oFF 5
CHHLS k4 OuTRUT OFF % = N 1 Device Configuration
CHHL-E =
K5 OUTPUT OFF 2 = am
:I 5 Get Device Program Device E il
CHML-7 KE auTPUT OFF 25 :jl oM g Configuration Configuration
If the host then reissues the IS command:
7E04 8 52 9 Type 08h command packeg
This is the response back to the host:
7E05 88 52 0 89 Type 88h response packetatus = OK
7EOQE 83 0016 FCOFC DA Type 83h response packet active channeldigital

data,

The same two response packets are returned to#te before, however there is a lot more date Tables 14, 15 and 16
above for details.

If the host issues the local ED command to scaRRlthannels for energy:
7E 04 8 52 DC Type 08h command packet)

This is the response back to the host:

7E 0 7D 31 88 52 0 60 60 60 60 60 60 60 60 60 60 60 60 1C Type 88h response packstatus =
OK, Energy data for 12 rf channels.
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Notice that there is only one response packetisocttmmand. This is the more normal responsectinamand. Twelve
channels of data are returned starting immediatféyr the status OK byte.

Remote Packet Protocols

Table 18 Type 17h Remote Command Packet (applies parametersimmediately if Apply = 02h)

Header Data Tail
7Eh Length | 17h Frame#| 00000000| Dest Adr | Apply | AT Cmd | Parameters| Ck Sum
1 Byte | 2 Bytes | 1 Byte | 1 Byte | 8 Bytes 2 Bytes 1 Byte | 2 Bytes | [n Bytes] 1 Byte

< Length of Data>
& Checksum = 255 — (sum data bytes)

Table 19 Type 97h Remote Response Packet received after a Remote Command Packet

Header Data Tail

7Eh Length | 97h Frame# | Src-64 | Src-16 AT Cmd | Status | Return Data | Ck Sum
1Byte | 2Bytes | 1 Byte | 1 Byte | 8 Bytes | 2 Bytes | 2 Bytes | 1 Byte | [n Bytes] 1 Byte

< Length of Data>
& Checksum = 255 — (sum data bytes)

The Type 97 Remote Response Packet has a RetuarfiDBytes] element. The [ ] brackets indicatd th& element is
optional. The number of bytes returned here depepdn what command is issued. For exampleeif$hcommand to scan
all I/0 channels is given, the response for thisrednt is like the local 83h packet response fotdbal type 08h packet IS
command, as shown here_in Table 20. See Tabla@Table 22 for details.

Table 20 Return Data [ n Bytes| Element

Return Data [n Bytes]

Num Sampleg Active Chnl Dig Chnl State ADO AD1
1 Byte 2 Bytes [2 Bytes] [2 Bytes] [2 Bytes]

Table 21 Active Channel: 1 indicates active, 0 indicatesinactive, x indicates configuration dependent 1 or 0

Active Channels

Bit7 | Bit6 | Bit5| Bit4| Bit3| Bit2| Bitl| Bit0 Bit7 | Bit6 | Bit5 | Bit4| Bit3| Bit2| Bitl| Bit0
Na Na Na Na Na| AD1l AD{J Na DI5 Dl4 DI3 DI2 DI1 DIO Na Na
or or or or or or
K6 K5 K4 K3 K2 K1
0 0 0 0 0 X X 0 X X X X X X 0 0
MSB Byte LSB Byte

Table 22 Digital Channel State: 1indicateshigh level *, O indicateslow level *, x indicates application dependent 1 or 0

Digital Channel State

Bit | Bit6 | Bit5 | Bit4 | Bit3| Bit2| Bitl| BitO Bit7 | Bit6 | Bit5 | Bit4 | Bit3| Bit2| Bitl| BitO
7

Na Na Na Na Na Na Na | Na DI5 Dl4 DI3 DI2 DI1 DIO | Na Na
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or or or or or or
K6 K5 K4 K3 K2 K1
0 0 0 0 0 0 0 0 X X X X X X 0 0
MSB Byte LSB Byte

Example 1: IS Command and Response

Remote commands expect a remote vWire to be enablednnect the host RS232 cable to a second WWiaed (worker) and
load default_api_worker1_5001.cfg. Now click onProgram Device Configuration. Move the host RS232 cable back tolthss
board. The boss board should still haegault_api_boss 5000.cfg programmed into it. If not then load and programoiw.
Figure 9 and Figure 10 show the configuration sttat should now be active.

Figure 9 Boss Configuration

¥Wire Configuration Tool version: 1.0.3351.24823 =10 x|

File RS2Z3Z Device Help

Analog Input Parameters Analog Output Parameters

Fir tode Range Fin M ode Fbd Delay RSSI Delay
CHNL-D AD0 AN 05w CHNLS  pacp Pradhd (25 s=e 025 sec
CHNLT AIN 045 CHNLS pacd n | 12 H 154

51 Settings [Manual] Other Parameters

1 2 3 4 5 g
I 5000 3: by Adr 115200 | Baud Fate
oM OFF OFF OM OFF OFF ]
I BO01 3: Dest Adr Higheszt[1E8dbm] |F'nwerLeveI
I 0 3:

Bound &dr AP | Transmiszion
Chantel No | UART 140

Digital 1/O Parameters

Fir Direction Def State Delay-sec 52 Sethings [Manual) I 12 ﬁ
CHNLZ  pig INPUT OFF = A oF |1 | |2 = Reis
CHML-3 a5 = —  Sample Rate _

Dl [NPLT HEE :’ OFF 2 I 0 E e
CHNL-4 Dl 2 INFUT OFF 5 = OFF 3
CHHL-5 k4 OuUTEUT OFF % = N 1 Device Confiquration
CHML-E =

k5 OUTPUT OFF 25 = om

:I 5 et Device Proagram O evice Esit

CHML-7 K G auTPUT OFF a5 ﬁ oM g Configuration Configuration
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Figure 10 Worker 5001 Configuration

yWire Configuration Tool version: 1.0.3351.24823 - 10| x|
File RS232 Device Help
Analoq Input Parameters Analoq Output Parameters
Fir tMode Flange Fir M ode Fr'td Delay RSSI Delay
CHNLD apg AIN 05 CHMLE  paco Phahd (25 see {28 see
CHML-1 AD1 41N ey CHNLS ~ par P/ = D=
51 Settings (Manual]
. . 5 f s 3 Other Parameters
I 5001 E: My A 115200 | Baud Rate
oN e oFF on oFF oFF I 5000 3: Dest Adr Highest[18dbm] | Power Level
. I 0 E‘ Bound &dr AP | Transmission
Digital 1fO Parameters =
- M UART 140
Fir Direction Def State Delay-zec 52 Settings [Manual] I 12 j Channel —DI
CHHL-2 ol o INPUT OFF ﬂ OFF 1 Iﬂ Retries
CHHL-4 Dl 2 INFUT orF [ = A oFF 3
CHHLS k4 OuTRUT OFF % = N 1 Device Configuration
L kS OUTRUT OFF - ::I on 5 Get Device Program Device E il
CHML-7 KE auTPUT OFF 25 :jl oM g Configuration Configuration #
If the host issues the packet type 17h IS command:
7ZEO0OF175200000000 2 5C
This is the type 97h IS response
7E 0189752 07D 33 A2 040 53 54 9D 016 FCOFC 9C
Use tables 19, 20, 21 and 22 to decipher the resspdata.
6 FC is Active Chnl
0 FC is Dig Chnl State
ADO and AD1 data
Example 2: DB Command and Response
Type 17h DB command
7TEOF175200000000 2 72
Type 97h DB command response
7E01097 520 7D 33 A2 04053 54 9D 053 68

Here the data is the RSSI value of last receivaasimnission, which in this case is 53h or —83dbm.
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Remote commands with parameters will be immediatpplied upon reception by a vWire wireless modfutlee Apply byte is
set to a value of 02h. Setting tApply byte to 0 means that the command will be queuddhahapplied until a commandC
(apply command), is issued. As many commands pathmeters may be issued as desired before issaiAg€ command.
Any changes made by a command will not be saved to flash unlessthe WR command isissued. The WR command should
be the last command issued.

When sending a packet to the RS232 port, certainacters must be treated specially. This is nacgs® that the start of each
packet can be uniquely identified and to prevegt@ART control characters from being misinterpretédy special characters
after the start of the packet should place thepescharacter, 7Dh, in the data output stream fabtbtwy the actual data
character XOR’d with 20h. The check sum byte duesseed this rule.

When receiving a packet, any escape characteradtgrihe start of the packet should be decodea@impving the escape

character from the input data stream and XORinddhewing character with 20h._Table 23 below slsae special
characters. Notice that the above examples tawe sharacters that are escaped with the 7Dh esbapacter.

Table 23 Special Characters

Special Description

Characters
7Eh Start of packet character
7Dh Escape character
11h Xon control character
13h Xoff control character

Every remote command packet of Type 17h sent oatvd/ire wireless module will elicit a response lgtavith aStatus byte.
The meaning of this status byte is shown in Tallle&ow.

Table 24 Type 97h Status Description

Packet Type97h Status | Description
0 OK
1 Error
2 Invalid command
3 Invalid parameter
4 No response
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vWire Applications

Application 1 Line Passing

Shown on the following page is a vWire Line Passipglication using a PLC controller and a pair \bfike boards that
remotely control a well pump and monitor storagektevater level. The PLC sends control signal$iolbcal vWire board
which in turn copies these signals to the remotére\loard via virtual wires to control the well ppmmotor, panel cooling fan
and an alarm light. The PLC receives a tank wlatesl (pressure) signal, panel temperature, matoning signal, motor fault
signal and intrusion alarm signal from the locaibnnected vWire, which has received these signais the remote vWire.
When the tank level drops below some level, the RIsGes a command to turn the well pump motor ahfifirthe tank. When
the tank level reaches the desired level, the mstsinut off. The motor running signal is fed b&elithe PLC to indicate that the
motor is actually running along with a fault sigt@aindicate that there is no motor overload fadlhere is also an intrusion
alarm signal to indicate when someone has entbeegremises or opened the panel door. In case iotraision, the PLC
might turn on the remote alarm light as well asl@arms and issue an auto-dialer alarm call. Rangerature is also
returned to the PLC, which can then decide to tura cooling fan in the remote panel if the temheeahas exceeded a safe
operating value.

PLC/Host Wireless link
Controllel Local VWire * $ Remote vWir
24V
GND Kla —» Well Pump Start/Stop
DICOM K1b | ] . DCFan Start/Stop
ria > DO Eg > Al Light On/Off
K1b L D1 > arm Light On
K2 > K4
K2b Bl D3
K3a D4 K6
COM — Kla GND —
DO \ 4 K1b DICOM
D1 K2 DO _2—|4T/
D2 K3 D1
D3 < K4 D2 )
D4 < K5 D3 - PumpRunning
D5 < CK:?)MKZ <6 D4 «— Pump Fault
L] - D5 < Vv Alarm
24V
ADO < DACO ADO l«——— Tank Level (Pressure)
AD1 < DAC1 —
- AD1 Panel Temperature
DACO ADO DACO
DAC1 AD1 DAC1
RS232 [« » RS232 RS232
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