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Chapter

1. Description

The Wi.USB-DTS™ is a self-powered, standalone desktop transceiver based on the Radiotronix Wi.232DTS
module. The unit draws its power from the USB port.
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2. Wi.USB-DTS-R Setup

Install the USB driver in Windows. Do not connect the Wi.USB-DTS-R™ to your PC without first installing the
driver. To install the driver, run the Silicon Laboratories CP210x UART to USB Bridge Driver as illustrated below.

InstallShield Wizand E‘ InstallShield Wizar,d

License Agreement

Welcome to the InstallShield Wizard for Silicon Flease read the following license agreement carefully
- Laboratories CP210x Evaluation Kit Tools

The InstallShield® Wizard wil install Silicon Laboratories IR G R-EE O B e i e e D St

CP210% Evaluation Kit Tools Release 3.0
on your computer. Ta continue, click Next

SILICOM LABORATORIES, INC.
SOFTWARE LICEMSE AGREEMENT

[l

Licanses and Silicon Laboratories, Inc., [“Silicon Labs™).
— Incated at 4635 Boston Lane, Austin, Texas 78735, [collectively the

“'Parties” or individually a “Party"), hereby enter into this S oftware
License Agreement in accordance the Terms and Conditions [the
“Agresment”)

TERMS AND COMDITIONS

[

Da you accept all the terms of the praceding Lissnse Agiesment? [fyou chooss Mo, the
setup will close. To install Silicon Laboratories CP21 0 E waluation Kit Taols Release 3.0
. you must accept this agreement

e Cancel
< Back Yes Mo

InstallShield Wizard InstallShield Wizard

InstallShield Wizard Complete
V

Setup has finished instaling Silicon Laboratories CP210x
Evaluation Kit Tools Release 3.0
on vour computer.

Choose Destination Location
Select folder where Setup will install files.

Setup will install Silicon Laboratories CP21 0% Evaluation Kit Tools Release 3.0
in the following folder

Toirestall to this folder, click Nest. Ta install to a different folder, click Browse and select
another folder.

Destination Folder

CASiLabs\MCUACP210x Browse..

< Back

Cancel ‘

Figure 1: Wi.USB-DTS-R Driver Installation

When the driver installation is complete, you may connect the Wi.USB-DTS-R™ unit to your PC. Windows
will recognize the hardware and automatically install the driver for it.

If Windows cannot find the driver for the CP210x device, you may have to locate it manually. The driver is
unpacked to the subdirectory “\SiLabs\MCU\CP210x” in the root of your default drive when you first run the
installation.

e Using a USB cable, connect the Wi.USB-DTS-R™ to the PC.

Note: IMPORTANT! HyperTerminal Users see Section 4:1.




3. Using Wi.USB-DTS-R™ Evaluation Software

Chapter

The software supplied with the Wi.USB-DTS™ is used to read and set the volatile and non-volatile registers
within the Wi.232DTS™ module contained within. Additionally, it provides a chat interface for basic information
exchange. Please refer to the Wi.232DTS™ User's Manual for more information on the register settings.

3.1. COM Port

Upon starting the Wi.USB-DTS™ evaluation software, you will be presented
with a COM port selection dialog box. Make sure that the Wi.USB-DTS™ unit is
already connected to the computer via the USB cable before you start the
software. This will ensure that the virtual COM port which is assigned to the
USB to UART bridge controller by Windows is visible in the COM port selection
list. Select the COM port used by the Wi.USB-DTS™. If you need to find out
which COM port this is, go to Control Panel > System Properties > Hardware
Tab > Device Manager > Ports (COM & LPT) > CP2101 USB to UART.

The first time you start the Wi.USB-DTS™ evaluation software, the Baud Rate
should be left at 2400 baud, since this is the factory default baud rate setting for
the unit.

Tip: The Wi.USB-DTS™ evaluation software does not auto-detect the baud
rate of the module. If you have changed the Non-Volatile Data Rate register,
you will have to select the baud rate you set this register to when you start the
Wi.USB-DTS™ evaluation software.

Select COM Port x|

Select COM Port

|ritial Baud R ate

| 2400 =l

MOTE:

[f an available COK port does not
appear in the lizt, it may be in use
it another application. Cloze the
offending application and reztart
the evaluation software.

Cancel 0k,

Figure 2: COM Port
Selection




3.2. Wireless Chat Page

The Wireless Chat page in the Wi.USB-DTS-R™ evaluation software demonstrates the capability of the Wi.USB-
DTS-R™ to be used as a wireless communications link. The Wi.USB-DTS-R™ works as a wireless chat link with
no register changes required, out of the box.

To Use Wireless Chat: Type a message in the lower text field and press Enter. The text you typed will be
displayed on the remote system, prefixed with a Node Identifier if you specified one.

[£d Radiotronix Wi.232 Module Test i ] |

“ Yireless Chat
"Communcatons Cantrol Panet

@ Man-Volatile Defaults | m Wolatile Registers

¥ Send Mode Identifisr [Max 10 Chars) ¥ Echo'Your Messages

I ¥ Echo Completed Commands

Clear Dutput Wmdowl
[ crs [l o[l Rl Version 0.5.1.64 |COM1 at 2400bps 7

Figure 3: Wireless Chat Page

3.3. Non-\Volatile Register Page

The Non-Volatile Register
page in the evaluation
software allows you to
change the default settings

[ Radiotionix Wi.232 Module Test

=0l x|

“ ‘Wireless Chat

r—Tranzmit Channel Register | [~ Receive Channel Register | ~Sleep Mode Register—— [ Transceiver Mode Register——

‘% MNon-olatile Defaultsé m Yolatile Fegisters

Channel Charing| & \ake Wiite which will be loaded when
16 = i 16 — i ezl h i :

e =l “wie | |16 Z Wit | |~ Geep  pesa | |[0Emte =] | wite the module is powered on.
Unknaown Read Unknown Read £~ Standby |Unknc-wn | Unknown Read

—1L|AF|_'|[lT£< Timeout Reqgister| —EIAF!T Buffer MTL Register —getwolllaﬁmup Reqister— [ Metwork Mode Register—— |t iS important to note that

ms Ticks tes 10| .

[« 2wt [ 2] | wie [0 2 e [Nomal x| | ‘wits data rates in excess of
Unknown Read Unkhown Read Urkrown Read Urknown Read 192kbps cannot be

achieved in LP mode due
to bandwidth limitations.

—Werzion Output Register—— [ CRC Check Register — | [ CSMA Register —— |  Data Rate Register
" Disable  __Wite || | ¢ Disable __Wite ||| ¢ Digable __Wite | = -
2400 Write
Fead | Read | Read |
Unknown Fead |

& Enable Ui o] * Enable Tioen| {* Enable | T|p: If you Change the

Non-Volatile Data Rate
Fore wiTHOUT wiReEs [T ™ setting, you will have to

& select the baud rate you
adiotronix .
you start the RK-Wi.USB-
: DTS-R™ evaluation
| [ers =0 W moll [Version 05.1.64 |COM1 at 2400bps v

software.
Figure 4: Non-Volatile Register Page




3.4. Volatile Register Page

L Radiotronix Wi.232 Module Test

% Maon*olatile Defaults

r—Tranzmit Channel Register—

Channel
16 = Wirite
Unknown Read

m Wolatile Hegistersg

—Receive Channel Register—
Channel

I'I g 3. Wirite
Unknown Read

“ ‘wireless Chat

—Sleep Mode Register——

—Tranzceiver Mode Register——

&+ \wake
" Gleep Wrike: | ID dBm LP 'I Whiribe
. Standby Unknawn Read

=10l x]|

rUART T Timeout Fegister
1ms Ticks

4 - Wwrite |

|

—UART Buffer MTU Register

Butes
|E4 3, W ribe |

—Metwork Group Register——

Group 10
ID 3, W ribe |

—Metwork Mode Register——

I Marmal v I Wirite: |

& Mid [314.9MHz)
" High [927.2MHz]

Dizable Modulation I

Unknown Read | Unknown Read | Unknown Read | Unknown Read |
—Module Marnual Cantral—— ~CRC Check Reqgister———— CSMA Reaister—————— Data Rate Register———————
™ Reset - Wiite : Wit
Fesat Miah- = || e 2400 hd drite
izd Yolatile ¥ Enahble Fiesd * Enatle hexd
FRegisters Unknown | Unknaown | Unknown Read
Tranemit Diagnostic —FReceive Diaghost =
" Low [B023MHz] | ¢ 9023 MHz " Low [902.3hHz) _5=tA Diag

|

Transceiver Made

ID dBm - LF Mode Yl

& Mid [314.9MHz]
" High [927.2MHz]

Sef TXDiag |

¢~ 902.3 MHz

Unknown
IU 3-

[e7s [l o Ml ool [Version 0,5.1.64

|COM1 at 2400bps

Figure 5: Volatile

Register Page

In this page, you can
change the Volatile
settings of the module.
Values programmed into
these registers are lost of
power-down. The page
also provides a means of
switching the receiver and
transmitter on and off,
setting receive and
transmit channels,
transceiver mode and
modulation settings.

Tip: Itis important to
note that data rates in
excess of 19.2kbps
cannot be achieved in
LP mode due to
bandwidth limitations.
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4. Using the Evaluation Software

4.1. Setting Register Values

On both the Volatile and Non-Volatile pages, the registers are labeled by function. To set a register value, select
the value from the options available for that register and click the “Write” button. To perform a read of that
register, simply click the “Read” button. Descriptions of the register functions can be found in the Wi.232DTS-R™
Users Manual.

4.2. Diagnhostic Command Modes

There is a special class of commands available through the evaluation software. These controls are located on
the “Volatile Registers” page as seen below.

|~ Transmit Disgrastic—— : ‘Fecenve Diagnostic
| Low [S0234Hz) | 1 83023 MHz " Low (902 3MHz) St P Diag
= Mid (514, 804Hz] | Transceiver Made i (514 8MHz) | Urknoem
¢ High (27 2HHz) [Ddben-LF Made =] | High (527 22|
Disable Modation | SetTHDisg | 9023 MMz & |

Figure 6: Diagnostic Command Modes

These commands place the module into special diagnostic modes that can be used to test the module’s
performance, or to activate the transmitter for RF testing purposes. It is important to note that once a module
executes a diagnostic command, it should be reset or have the power cycled to return to normal operation.

4.2.1. Transceiver Mode

This selects the modulation mode and power output of both the transmitter and receiver. The mode is not set
until “Set TX Diag” or “Set RX Diag” is pressed. If “Set RX Diag” is pressed, the power output value is
ignored.

4.2.2. Transmit Diagnostic

Transmit Diagnostic consists of four radio buttons which select the transmit channel. Low, Mid and High are
quick reference buttons which can be used to select the lowest, the middle, or the highest channel. Any
specific channel can be selected by using the controls below the “Set TX Diag” button.




The “Set TX Diag” button switches the transmitter on using the channel and mode selected in the channel
selector and transceiver mode controls. A “...1010101010101...” bit pattern is transmitted for bit error testing
with another system or RF carrier analysis.

4.2.3. Receive Diagnostic

Receive Diagnostic consists of four radio buttons which select the transmit channel. Low, Mid and High are
quick reference buttons which can be used to select the lowest, the middle, or the highest channel. Any
specific channel can be selected by using the controls above the “Set RX Diag” button.

The “Set RX Diag” button switches on the receiver using the channel and mode selected in the channel
selector and transceiver mode controls. Additionally, the module enters the diagnostic bit error test.

Ifa“...1010101010101..." bit pattern is received at the frequency and baud rate set up in the relevant
registers, the BER test will return the number and percent of bit errors. This information is displayed in the
panel below the “Set RX Diag” button. If no transmission is present, or the transmission is at the wrong
frequency or data rate, the module may enter an infinite loop waiting for the beginning of the data. In this
case, the module should be powered down and back up to return the module to its normal operating mode.
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5. Notes

5.1. Microsoft/ Hilgraeve HyperTerminal

The Wi.USB-DTS-R™ can be used with HyperTerminal to receive and transmit RS-232 data and send files using
file transfer protocols such as ZMODEM. HyperTerminal and many other terminal programs assert RTS by
default. In the Wi.USB-DTS-R™, the RTS line is tied to the CMD pin on the module inside the Wi.USB-DTS-R™.
When the CMD pin is held low, which is the case when the RTS line is asserted; the module will be placed in
command mode.

In command mode, all UART data sent to the module will be interpreted as commands and will NOT be sent to
the RF engine for transmission. Additionally, if a Wi.USB-DTS-R™ is powered on in the presence of an asserted
RTS line, it will perform a full hardware and flash reset to the factory defaults.

To use the Wi.USB-DTS-R™ with HyperTerminal or other terminal program, you must remove the cover, locate
the jumper “JP2", and remove it. Removing this jumper will disconnect the RTS line from the CMD pin on the
Wi.232DTS-R™ module inside, allowing normal operation. It must be noted that while this jumper is removed,
commands cannot be sent to the Wi.USB-DTS-R™. Everything sent to the Wi.USB-DTS™ will be sent over RF.
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. FCC Statements of Compliance

6.1. Class B Digital Device Statement

FCC NOTICE (FCC ID: Q7V-3F090012X)
This product has been tested and complies with the specifications for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used according to the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that interference will
not occur in a particular installation. If this equipment does cause harmful interference to radio or
television reception, which is found by turning the equipment off and on, the user is encouraged to try
to correct the interference by one or more of the following measures:

< Reorient or relocate the receiving antenna

« Increase the separation between the equipment or devices

« Connect the equipment to an outlet other than the receiver's

« Consult a dealer or an experienced radio/TV technician for assistance

Product:
Wi.USB-DTS™

FCC ID: Q7V-3F090012X

Table 1, FCC Statements of Compliance




6.2. Declaration of Conformity

FCC NOTICE (FCC ID: Q7V-3F090012X)

This device complies with the rules set forth in Part 15 by the Federal Communications Commission.
Operation is subject to the following two conditions:

1) This device may not cause harmful interference

2) This device must accept any interference received, including interference that may cause
undesired operation.

Any changes or modifications not expressly approved by Radiotronix, Inc. could void the user’s
authority to operate the equipment.

Responsible Party:

Radiotronix Inc.

905 Messenger Lane
Moore, OK 73160
phone: (405) 794-7730
Product:
Wi.USB-DTS™

FCC ID: Q7V-3F090012X

Table 2, Declaration of Conformity

6.3. Radiation Exposure Statement

FCC NOTICE (FCC ID: Q7V-3F090012X)

The antennas used for this transmitter must not be co-located or operating in conjunction with any
other antenna or transmitter.

Product:
Wi.USB-DTS™

FCC ID: Q7V-3F090012X

Table 3, Radiation Exposure Statement




6.4. Modifications

FCC NOTICE (FCC ID: Q7V-3F090012X)

Changes or modifications not expressly approved by the party responsible for compliance could void
the user’s authority to operate the equipment.

Product:
Wi.USB-DTS™

FCC ID: Q7V-3F090012X

Table 4, Modifications
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7. Custom Applications

For cost-sensitive applications, such as wireless sensors and AMR, Radiotronix can embed the application
software directly into the microcontroller built into the module. For more information on this service, please

contact Radiotronix.
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8. Ordering Information

Product Part Number Description
Wi.USB-DTS-R Wireless Base Station (900 MHz)

8.1. Contact Information

Corporate Headquarters:

905 Messenger Lane

Moore, Oklahoma 73160
405-794-7730

website:  www.radiotronix.com
support: support@radiotronix.com

8.1.1. Technical Support

Radiotronix has built a solid technical support infrastructure so that you can get answers to your questions
when you need them. Our primary technical support tools are the support forum and knowledge base found
on our website. We are continuously updating these tools. To find the latest information about these
technical support tools, please visit http://www.radiotronix.com/support. Our technical support engineers are
available Mon-Fri between 9:00 am and 5:00 pm central standard time. The best way to reach a technical
support engineer is to submit a Webcase. Webcase submissions can be made at
http://www.radiotronix.com/support/webcase.asp. For customers that would prefer to talk directly to a support
engineer, we do offer phone support free of charge.

8.1.2. Sales Support

Our sales department can be reached via e-mail at _sales@radiotronix.com or by phone at 405-794-
7730. Our sales department is available Mon-Fri between 8:30 am and 5:00 pm central standard time.
Visit our web site at http://www.radiotronix.com/corpsales.asp for information on where to buy our
products.




