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Overview

Overview

The BX24-AHT distribution package includes the BX-24 firmware, a companion Windows application
that communicates with the BX24-AHT to configure it as well as send and receive commands and data
when the BX24-AHT is not running standal one, a Windows application for downloading firmware to the
BX24-AHT, initiaization files for the Windows program and the downloader, and RFCodes.exe, a
Windows program that generates codes for use with an RF-enabled OmniRemote™ Springboard (for the
Handspring Visor) that can send X-10 and other RF codes. The installer puts all of these into the same
folder.

Thismanual deals mostly with BX24-AHT.EXE, the Windows companion program, and with the OEM
downloader program supplied by NetMedia, the company that manufactures the BasicX-24
microcontroller (hereafter referred to as BX-24). There will be versions of the Windows interface and
firmware specific to the CM11A, |P Commander, Ocelot and more. This manual deals primarily with the
CM11A version. There are appendices that cover features of the other versions.

The BX24-AHT isaDIY X-10 RF All Housecode Transceiver. Unlike standard X-10 RF transceivers,
the BX24-AHT can handle all housecodes and, in addition to standard X-10 RF, can receive and decode
RF commands sent by X-10 security devices, and Stanley Homelink garage door sensors. It also can
receive proprietary RF commands sent by user built RF transmitter nodes for ADC and digital inputs or
from an RF-enabled OmniRemote™ Springboard in a Handspring Visor PDA. It can even be configured
for IR input in environments where RF is undesirable. In addition to an RS232 port for connection to a
controlling PC, modem, or IP Commander, there are 4 seria ports, one of which isintended for a
CM11A or Ocelot, one of which will be used for an R3485 network, and two that are configured for
9600 8N 1 which can be used for ASCII output to other devices.

W7 FC * Wull adapter required
BMNTEMMA M aderm® ar

[P Commander®

RF [or IR) 114
RECEIVER Bi-24 or Ocelat

— POWERLINE

|
2 PORTS (9600 8N1 ASCII)

These partz can interface to
ather 9600 8M1 ASCI devices

Sinceit is based on the BX-24, the BX24-AHT isreadily and easily reconfigured merely by downloading
new firmware using the same RS232 port that is used for the Windows interface program so it isunlikely
to ever become obsolete.
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Windows Interface

Windows Interface

The main screen of the BX24-AHT Windows interface program is shown below. The upper portion of
the screen is used for setting configuration details while the Output Window in the lower part of the
screen reports all BX24-AHT activity to the PC RS-232 port. In Standard output mode, all X-10
powerline activity is reported whether or not the housecode is selected for X-10 RF reception and
sending X-10.

Once configured, the BX24-AHT can be disconnected from the PC and it will continue to run
independently.
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Configuration and event details are stored in the BX-24's non-volatile EEPROM which israted for a
finite number of erase/write cycles. While its useful life may be higher, NetMedia only guarantees the
BX-24 EEPROM for 100,000 erase/write cycles. To prevent excessive erase/write cycles, the BX
buttons, which write configuration datato EEPROM, are disabled after any EEPROM write cycle and
remain disabled until new changes are made to the data.
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Windows Interface

EEPROM space isreserved for 100 RF Actions and for 47 Parameters. Since they do not have a

constant size, the total number of Schedule events and Macroswill vary but 2K of EEPROM s reserved

for them.

The Include Housecodes panel contains an array of check boxes that let you select those housecodes for
which you wish the BX24-AHT to respond to RF commands. The row that is enabled will depend on the

port that you select for the CM 11A in the Hardware configuration menu. Future versions may allow for
multiple powerline interfaces on separate electrical phases with housecodes segregated by phase. Note
that the housecode must be checked both to receive RF and to send X-10 commands.

—|hclude Housecodes

A e e
Vv v v v viviviviviviv
1 e e o
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-

rr
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The Dim/Bright panel contains radio buttons for setting the default Dim/Bright level when the
BX24-AHT responds to received RF Dim/Bright commands.

— Dim/Eright

|

CBx 12k

The Events Window is used for managing event definitions for the four types of events. RF Actions
define the BX24-AHT response to received RF codes, Schedules define X-10 commands to be sent
depending on time of day, M acr os define X-10 commands to be sent in response to X-10 powerline
receptions, and Parameter s define ADC and digital inputs that the BX24-AHT will monitor

automatically at user defined intervals.

~RF Actions— = chedule hacros

Farameters

04 0C=00 00 00 00 Halbway Mation

04 8C=00 00 00 00 Halbway Clear

1000=07 27 67 98 Garage Door #2 OPEM
1080=07 27 68 97 Garage Door #2 Closed
20 02=D2 22 1F EO SHE24 Arrn daway (kb
20 06=00 00 00 00 SHE24 Arm Away [MIM]
20 04=02 22 OF FO SHE24 Arm Haome [Mak]
20 0E=D2 22 0F FO SHE24 Arrm Home [MIMN]

HIES

L

Other configuration details are set from the Main Menu.
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Main Menu

Main Menu

File Port  lnput  QOutput  Hardware BTC ®=-10 LCD+  ASCH

The LCD+ and ASCII menu itemswill only be visible if these items are selected in the hardware
configuration.

File Menu

B-24 Loader..  launches the firmware downloader

Beset Bx-24 restarts the BX-24 processor

E xit closes the interface program

Port Menu

W ORI Selects the PC COM port to which the BX24-AHT (DB-9) is connected. The Windows
OO 2 interface program can use COM1-16 but the NetMedia downloader can only use COM 1-4
COM3 so you will need to use 1-4 until you have downloaded the firmware. NetMedia has
COMd another beta version of the downloader which can use COM1-16 which we will switch to
COMS oncewe are sureit is stable.

COME
COM7
COME
COmM3
Car10
COr11
COM1Z
COMT3
COR1T4
COM15
COM1E

Input Menu

IR Selects the wireless input mode.
v RHF

Output Menu

PC Only PC Only mode receives and decodes RF but only simulates X-10 output to the
v Standard powerline and does not receive from the powerline. Its primary useisfor trouble
= shooting and for familiarizing yourself with the features of the BX24-AHT. Standard
v Logtafile  modeisthe normal operating mode. It outputs X-10 to the powerline using the CM 11A.
Logtofilelogsall activity to BX24-AHT.LOG which isin the same folder as the main
program files. If you leave logging active, you should delete the log file periodically or
it will get very large and waste disk space.
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Main Menu

Hardwar e M enu - allows setting the hardware configuration.

See the Har dwar e Configuration section for details.

Hardware Configuration

—Paorts R5-485
ST =|2[CM11A #|3|LCD+ ¥ [r Yes & No
=G i) it i) i) Eiilii=—=
[/ |Vl.'" | Fra |Vl.'" | Fra |Vl.'" | Fra |Vl.'" | Fra |Vl.'" | Fra
~PFin 12

Pini 14
€ DE1921 = IndDut (_H" MEX41158 ¢ ADC © InfOut

~Pin 15

Fin 1E Fin 17
T ADC O |nAOut |Vl.'" ADC O IndOut |Vl.'" ADC O IndOut

—~Pin 18

O ADC O [nOut O ADC O [nOut C D519 & CM11A © Mone

~Pin13————— ~RTC Backup

Longitude
=1 5456 i’ =1 39.04 i’ [ =

Latitude — Time Zone

RTC Menu

Set B=-24 Time

set Bx-24 Date
RS s T uses the CM11A RTC to sync the BX-24 RTC and then uses the BX-24 RTC for

Faad B5-74 [iate itstime and date tracking. The BX24-AHT will retain the date through a power

The BX-24 includes a software RTC but it is not battery backed and resets on any
power cycle or watchdog reset. The CM11A includes an RTC that is battery
backed (if batteries are installed) that maintains accurate time. The BX24-AHT

outage or watchdog reset unless the outage spans midnight. The BX-24 RTC is

Set Ch114 Clock automatically synced whenever the CM11A RTC is set or read. Whenever new
Read CM114 Clock  firmware runs for the first time, it may be necessary to reset the BX-24 RTC time

and date.

When active, Parameter 2 will automatically sync the BX-24 RTC to the CM11A RTC every 239
minutes to correct BX-24 RTC drift.
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Main Menu

X-10 Menu - allows sending direct X-10 commands.

Seethe Direct X-10 Commands section for details.

Sendx-o

— Houzecode

'SR alal sl sl el sl el sl el sl el el el sl s o s
s B CDEFGHI JEKELKMSNDOP . .
- Eright Crirn
— Lnit
CC i e e e e e e Al Lights O | Al Lights O
1 2 2 45 6B 7 8310111213 141516 -
—Estended Dim———  — Preset Dim—————————— Al Units OHFF Garage
I _| gendl I 1 ﬁ Sendl
= SFI:?U”UE; BRF—— 1 Lllgl:?r FIE
ata | ata | N h=hex
I—I— Send I—I— Send M=o Cloze

LCD+ Menu - allows sending directly to LCD+
Seethe Direct L CD+ Commands section for details.

LCD+ on Port 3

Clear LCD+ Screen —10-bit ADC Input Channelz

1 5
Send 2 B
Send 3 I 7

4 g o
Send

— Digital Inputz
2l 87654321 [ILo
—Relay Drivers Iﬁlﬁlﬁlﬁlﬁlﬁlﬁlﬁﬂ |'|_HI

g ¥ 654 321 |7 Enemgzed

|'I_ |‘I_ |1_ |1_ |1_ |1_ |1_ |1_ 1 De-energized

Click on individual bitz to toggle zettings.
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Main Menu

ASCII Menu - allows sending directly to ASCII devices
See the Direct ASCII Output section for details.

ASCI -> Port 3

— Serial Port

1 G 30

Send

sus|
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NetMedia Firmware Downloader

NetMedia Firmware Downloader

The BX-24 is shipped from the factory preloaded with a simple application that alternately flashes the
red and green LEDSs. Y ou will need to replace thiswith the BX24-AHT firmware.

The BX24-AHT installer will put the firmware file in the folder where you installed the main program.
The firmware will always have a filename beginning with AHT and afile extension of .BXB. Exact
filenames will vary with the exact version but the first public release of the firmware is aht30a.bxb.

Clicking the "File | BX-24 L oader..." menu entry calls the OEM Downloader program supplied by
NetM edia who manufactures the BasicX-24. The downloader window is shown below with labels for the
buttons on the toolbar.

The OEM downloader is not the most polished and user friendly of programs but it does get the job done.
We suggest you read through this section completely to get a preview of problems you may encounter.

One problem is that while the BX24-AHT Configuration program can use COM1-COM 16, the
downloader can only use COM 1-COM4 so you will need to set both programs to use the same COM
port. Unfortunately, NetMedia's programmers have not provided away to do this automatically so you
will have to select the "Download Port" from the downloader menu.

Electric Dog Software |

File Optionz  Download Port About

| ol | P E— | a | IEhip Status Window ||

|0 ownload Program |

[Feszet Processor|

Fun

|5t|:||:| F'ru:u:essn:ur|
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NetMedia Firmware Downloader

Follow these steps to download new firmware to the BX24-AHT.
1. Select the Download Port from the menu.
2. Click the Folder button and select the firmware file.
3. Click the Stop Processor button.
4. Click the Download Program button.

Look jr: I 5] Bn24-aht

Aht30a, beb

File name:

Files aof ppe:

=& 4 gl =23

Aht30a bxb

Open

B azic Expressz Binary Files [*.bxb] j

[T Open az read-only

Canicel

i

The OEM Downloader program will take control of the COM port, set it to its maximum speed, and
download the .bxb file using SPI. If all goes well, the Chip Status Window will display some ACK
Received n messages like the screens shown below and on the following page.

Electric Dog Software |

File Optionz  Download Port About

|ﬂﬂ|¥l@;i/|a| I.i'-.EKFiec:ei'-.fedD

Opening file: F:'WBasick Envirormment'aht?_ huh

Dovmloading File
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NetMedia Firmware Downloader

Electric Dog Software |

File Optionz  Download Port About

D BFES(O [ACK Feceived 1 ||

Opening file: F:“Basick Envirormment'aht?_ bxh

Dovmloading File

And then, after aafew seconds, you will see the screen below.

Electric Dog Software |

File Optionz  Download Port About

| ol | ‘ ! Q ;7 | a | IEEpranrite Successhul ||

Opening file: F:'WBasick Envirormment'aht?_ huh

Dovmloading File
Finished Dowmaloadirg

After a successful download:
1. Click the Run button to start the BX24-AHT firmware.
2. Click the Exit Program button to return to the BX24-AHT Configuration program.

IMPORTANT: You must click the Exit Program within a second or two of clicking the Run button. If
you do, you will see the BX24-AHT copyright and sign-on messages in the lower window of the
Configuration program and will be prompted to check and/or reset the various configuration parameters.

If too much time passes between clicking Run and Exit Program, the Windows configuration program
will miss signals from the BX24-AHT and be out of sync with the firmware. If this happens, you will
need to make changes to parameters that will enable the BX buttons and allow you to reset the
BX24-AHT parameters.

If you close the Downloader without clicking the Run button, you can restart the processor using the
hardware reset switch on the circuit board.
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NetMedia Firmware Downloader

Whenever anew version of the BX-24 firmware is downloaded, the BX24-AHT defaultsto:
o RFinput mode
« PC output mode
« Include all housecodes
o 6% Dim/Bright increment

And it will not know how the pins are configured for various hardware options. Y ou will be prompted to
reset the Dim/Bright default, Housecodes, Output mode, Hardware and the RTC as well as any Events
that have been defined..

Thereafter, if you reset the BX-24, if it gets reset by the watchdog, or if it loses and regains power, it will
retain all previous settings when it restarts.

The bad news isthat sometimes all does not go well. In these cases you will see error screens like the two
that follow.

Electric Dog Software |

File Optionz Download Port About

| il | t E @ j:/ | e | II‘JD Cormmunications ||

Opening file: F:WBasick Envirommenthahtf._ bxhb

Dotmloading File
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NetMedia Firmware Downloader

Electric Dog Software |

File Optionz  Download Port About

| ol | ‘ ' Q y | a | I"-.-"Efif_l,l Error ||

Opening file: F:'WBasick Envirormment'aht?_ huh

Dovmloading File

The good news is that there are ways to recover from the errors.
Thefirst step isto start Windows Task Manager and close the BasicX application.
Step two isto try downloading again by clicking the Download Program button.

If you still receive error messages, you will need to use the Rescue function from the Download Port
menu. After clicking the Rescue menu item, you will be prompted to press the hardware reset button
which is the Reset switch on the BX24-AHT circuit board.

Electric Dog Software |

File Optionz  Download Port About

| ol | t ‘ Q 'iﬂ/ | e | IT"\ID Cormmunications ||

Preszz & release hardware reset button then wait 10 seconds

Then follow the prompts from the downloader.
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NetMedia Firmware Downloader

Electric Dog Software |

File Optionz  Download Port About

| il | ‘ ' Q ,;7 | a | IND Communications ||

**Download Program Now**

And you should end up here.

Electric Dog Software |

File Optiohz Download Paort Abaout

| il | ; ' Q j}/ | a | IEEpru:um'W'rite Successhul ||

Opening file: F:“WBasick Envirormment'ahtZ bxb

Dovmloading File
Finished Dowvmloading

Please refer al complaintsto NetMedia. They wrote the downloader.
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Hardware Configuration

Hardware Configuration

The BX24-AHT has been designed to maximize hardware flexibility. Most of the pins on the BX-24
MCU can be used for multiple purposes depending on the specific hardware installed and/or in use. (See
the Construction Instruction manual on the web site for details on specific pins.) To configure the
hardware, click the Hardware menu.

Hardware Configuration

— Partz |' R5-485

HASCH =2 jeM1A #[3{LCD+ =[] ves & N

= Hlr Eirn Eir e Eirne Eirmnd Fiell——
£ et |7f" |t |7f" |t |7f" |t |7f" |t |7f" |t

—PFin12 |'P'ir'|14

(=1 DE19211 (<) InfDut | % MPH41158 € ADC © IndOut

—~PFin1a Fin 15 Fin 17

 ADC O In/Out |7f" ADC O InfOut |7f" ADC O InfOut
~Pn1d————— PFin19——————— ~RATCBackup

O ADC % [ndOut |7f" ADC & |n/Out |7f" DE192] & CM114 © None

—— Longitude Latitude —— Time £one

:’: -84 56 i’ =] 38.04 i’ [5 i’

Other than Pins 18 and 19 which are always free for ADC or digital 1/O, the options available in the
Hardware Configuration panel are determined by the physical hardware installed and by the port
assignments made for seria output ports 1-3 and the RS-485 port. The settings made in the Hardware
configuration panel will determine the options that are available for the Parameters configuration.

j Each RS-232 output port can be assigned one of the devicesillustrated at | eft.

Only one CM11A and one LCD+ are supported.
| The output ports expect a DCE device. A null adaptor is required for aDTE device.

If IRMan is selected, the BX24-AHT will relay al RF input to the IRMan port
emulating an IRMan. Use a null adapter to connect this port to the PC running the
- software that expects IRMan input.
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Hardware Configuration

Digital 1/0 pins can be set as Input or Output either in Parameter definitions or RF Action definitions.
They are set or read on-the-fly. Pins 5-10 are only capable of being digital inputs or outputs. If they are
not used for RS-232 output ports, the radio buttons are enabled merely as an indication that they are
availablefor digital 1/0.

Barometric Pressure

The MPX4115AS is apressure transducer for barometric pressure. To calibrate it to local barometric
pressure, click the e button.

MP<4115A Barometric Pressure Sensor

Current kMFx41154 reading |BEE| _,e“lEE_E{DBE

20 3003 ] & "Hg
Current Local Barometer = a0.03 =1 ¢ milibars

Select units, adjust the spin controls to agree with local weather service readings, and click the BX button
to save the k-factor to the BX24-AHT EEPROM.

Location

—— Longitude Latitude — Time Zone

=] -84.56 i’il 38.04 i’ —Eﬁ

A later release of the firmware will allow downloading Dawn/Dusk tables to the BX24-AHT EEPROM.
Set the Longitude, Latitude, and Time Zone for your location. The Longitude and Time Zone values are
negative if west of Greenwich, England and positive if east of Greenwich.

RTC Backup

RTC Backup
|7¢"' 5192 & CM114 © Mone

The BX-24 RTC is not battery backed. The BX24-AHT will use the battery backed RTC in the CM11A
to sync itsinternal RTC after any power cycle or watchdog reset.
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Direct X-10 Commands

Direct X-10 Commands

Senxi0

—Houzecode

i alalalalatalalalalalel ol ol ol o A Ui

4B CDEFGHI JELMNIOP Bii :
righit iy

— Unit

SR ANl al el ol 4k el ok al o ok a6 All Lights Or | All Lights Off

1 2 3 456 7 8310111213 141516

—Extended Dim————— [ Preset Dim Al Urits Off Garage

I —I Senu:ll I 1 ﬁ Sendl

= SEcuntl,l RF ————— ~UszerRF

|D Data |D Data MM h=hes
AI AI NM=dec Llose

The Send X-10 panel allows for direct X-10 commands. They are sent by simulating an RF reception.
This generates the RF hex codes in the Output Window which can be copied and pasted into RF Action
definitions.

It also simulates the reception of RF commands for Extended Dims, Preset Dims, and User RF inputs for
ADC and Digital values. These are extensions to the X-10 RF protocol that cannot be sent with standard
X-10 RF transmitters. They can be sent with an RF-enabled OmniRemote™ Springboard in a
Handspring Visor PDA. RFCodes.exe, in the program folder, will generate the codes needed to program
the OmniRemote. The User RF commands will also be sent from user constructed RF input transmitters
for which we will provide details later.

The RF codes sent by Stanley garage door sensors can also be simulated. SElect the House and Unit
codes used and click the Garage button.

1 2 a
Open Open Open

Clazed Clazed Clazed
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Direct LCD+ Commands

Direct LCD+ Commands

The LCD+ is another product from NetMedia that is based on the same Atmel MCU as used for the
BX-24. In addition to a 20x4 backlit text LCD, it has 8 10-bit ADC channels, 8 high current relay
drivers, and an 8-bit port that can be used for a 4x4 keypad (not supported by the BX24-AHT) or as 8
digital input pins (supported by the BX24-AHT). It isan excellent and reasonably priced way to expand
the I/O capacity of the BX24-AHT.

LCD+ on Port 2
Clear LCD+ Screen —10-bit ADC Input Channels
1 a]
send 2 g
Send 3 7
4 g
Send
— Digital lnputs
Send 57654321 [0 L0
—Relay Drvers ﬁlﬁlﬁlﬁlﬁlﬁlﬁlﬁﬂ |'|_HI
g 7y BB 4 3 21 [ Energized
NIRRT [7 Deeneraized R :
Click. on individual bits to toggle zettings. Cloze

The LCD+ panel can send text to the LCD+, set/clear the LCD+ relay drivers, read the ADC channels
and read the digital 1/O port.

The BX24-AHT does not have enough EEPROM for string storage except as used with RF Action
definitions. Parameter definitions allow for output to the LCD+ but only of the parameter value, thereis
no associated text label. Y ou can, however, use the LCD+ panel to send static text |abels to the LCD+
and then define Par ameter sto display the values at positions correlated with the static labels. For
example, we have Parameter definitions that display the date, time, temperature, relative humidity, and
barometric pressure on the LCD+ display. We have defined static labels (bold type) such that the final
resultis...

08 DEC 2001 16: 36

Tenper at ur e: 72.5
R Hum dity: 86. 3
Bar onet er: 29. 10

Note that the LCD+ has no provision for reading the state of the relay drivers. The BX24-AHT keeps
track of commands sent to the relays and, when queried, will respond with a value but thereis no
guarantee that its record is accurate as there may have been power failures, etc. that changed the relay
states. If you have no other use for the 8 LCD+ digital input pins, you can connect them to pins 1-8 of the
ULN2803A relay driver IC to indicate the state of each relay driver but the only accurate way to indicate
actual relay statesisto use an extra set of relay contacts to indicate the true state of the relay.
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Direct LCD+ Commands

Y ou can set and clear the relays and query their statesin RF Actions using the ID numbers 037-044 and
the command format:

~037=0 (sets Relay #1)
~037=1 (clears Relay #1)
~037=" (returns state of Relay #1)

While you can connect more than one LCD+ to the BX24-AHT, only one, the one with the highest port
number, can be used with Parameters. All you can do with the other is send text to its screen.
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Direct ASCII Output

Direct ASCII Output

ASCII

— Senal Part

1 2 ER

The ASCII panel allows for testing commands to ASCII devices.

Any device that uses an ASCII protocol at 9600 8N1 can be controlled in this manner using RF Actions
to trigger the ASCII commands.

Binary commands can be sent using a special format. If an ASCII message contains ~NNN, the NNN
will be translated to the byte value 0-255 denoted by NNN. (NNN must include 3 digits, using leading
zeros as needed.) For example:

~072~101~108~108~111
will send Hello to the ASCII device athough the primary use is to send non-printing control codes.
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Events Window

Events Window

~RF Actions—=chedule bacros FParameters

04 0C=00 00 00 00 Halbway Mation - M ew I
04 8C=00 00 00 00 Halbway Clear E dit |
1000=07 27 67 98 Garage Door 2 OPEM

1080=07 27 68 97 Garage Door #2 Clozed Delete |
2002=D2 22 1F EO SHEZ24 Armn daway [

20 06=00 00 00 00 SHE24 Arm Away [MIM] Ll El
20 04=02 22 0F FO SHE24 A Home [P

20 0E=D2 22 0F FO SHE24 Arrm Home [MIMN] ll

The Events Window isfor defining and managing the various types of events which, when downloaded
to BX-24 EEPROM, control the behavior of the BX24-AHT.

Event types are:

RF Actions Define how the BX24-AHT responds to received RF

Schedule  Transmit X-10 commands triggered by time of day

M acr os Transmit X-10 commands triggered by received X-10 or, indirectly, by received RF
Parameter s Automatic monitoring of ADC and digital inputs at user defined intervals

All event types share acommon user interface. Click on the type name above the Events Window to
change the active type. Y ou can add new entries, edit existing entries, delete entries (singly or en masse),
view EEPROM contents, and download to EEPROM using the buttons adjacent to the Events Window.

To add an entry, click the New button. To edit an existing entry, select it with the mouse and click the
Edit button or double-click the entry. With the exception of the last entry, individual entries can be
deleted by selecting the entry and clicking the Delete button. To delete all the entries (or the last entry) in
the active category, right-click the Delete button and respond to the dialog shown below.

Erase EEPROM? =

Delete ALL RF Actions?

Deleting individual entries requires clicking the BX button to download the revised list to EEPROM.
Each use of the BX button erases and rewrites the entire list. It is best to wait until al revisions are made
to avoid excessive erase/write cycles. Deleting all entries by answering Y esto the Erase EEPROM
prompt will automatically reset the BX24-AHT pointers to zero. It is not necessary to click the BX
button to complete this.
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Schedules and M acr os are intimately related and are stored together in EEPROM. Whenever you
attempt to store changes in one category, you will see the prompt shown below. If revisions are also
being made to the counterpart category, make those revisions before downloading to EEPROM.

Macos |

Schedule Events & Macras

muszt be written to EEPROM in the zame operation.
Froceed with EEPROM write™?

Data entry for the individual event typesis detailed in the sections that follow.
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RF Actions

Clicking New or Edit when the RF Actions category is active in the Events Window calls the data entry dialog
shown below. The only differences between New and Edit are in the caption and the fact that when editing an
existing entry, you will be unable to change the ID and Data bytes that trigger the action.

Add RF Action |

ID Data #10 Fuort Text
| | Joo oo joo joo {PC <] |
—Macro
| By Hi =

Defining anew RF Action, begins with the I D and Data bytes that will trigger the action. These are the decoded
results of areceived RF code that are displayed as two hexadecimal bytesin the Output Window of the main
screen. Y ou can generate these hex bytes by sending the actual RF code with an X-10 RF transmitter or by
simulating it using the X-10 Menu from the main window. Or you can enter them directly. (For hex numbers that
do not contain a letter, append h to a number to signify hex.)

Once the decoded RF bytes have been generated, you can highlight them with the mouse. After highlighting them,
right-click the mouse and copy the codes to the clipboard.

% BX24-AHT Transmogrifier

Filz= Port |nput Output Hardware BTC 10 LCD+  ASCH

— Include Housecodes Dt/ Bright

i e i CoBr 12
Wiy iFyz g

rrrrra

L M o F
~RF Actions — - che=dule bacros FParameters

I I T r £
A8BCDEFGHI JK i
04 OC=00 00 00 00 Hallway b ation - N ew I
04 BC=00 00 00 00 Hallway Clear E dit I
1000=07 27 67 98 Garage Door #2 OFEM
10 80=07 27 68 97 Garage Doaor #2 Clozed Delete I
20 02=072 22 1F E0 SHE24 Arm Laway [hA)
20 06=0000 0000 SHE24 Armn Away (MIM] LI EI
20 04=02 22 0F FO SHEZ4 Arm Home [Mae)
20 0E=D2 22 OF FO SHE24 Arm Home [MIMN] ;I

11:33:04 T L Dim 44% ;l

11:55:43 RF: [692] 08 80 Garage Door 81 Clozed GO: DY BB

11:55:50 TH: Extended 07 DY 07 12 10

121053 RF: 631110 00 Garage Door 227 =2 =77

12:10:59 T Extended 07 D7 07 221D Urida

122244 BF: [280] 04 8C Hallvway Clear

12:29:53 RF: [590] i
Copy
Easte

Delete -

Clear | Select Al Cloze
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RF Actions

Then click New to call the data entry dialog. Right-click on either the ID or Data windows and paste the two bytes
from the clipboard.

Add RF Action |

I Data =10 Fuort Text
2D {04 oo joo oo joo | |PC =] |
—Macro
I j j I j Save Cancel

When no RF Action has been defined, the default response to received standard X-10 RF is to transmit the X-10
command to the powerline if the housecode is one of the Included Housecodes.

Assoon as an RF Action is defined by entering the | D and Data bytes, the default action is to do nothing. If you
want the received RF command to trigger an X-10 transmission, you must select the X-10 codes to transmit.
Clicking on any of the four X-10 windows calls an X-10 dialog from which you can select the X-10 command to
transmit to the powerline.

Semixt0

—Houzecode

ISl al el el ol ol af ol el ol ol alf alf o ol & U LI

&8 B CDEFGHI JELMMBMNIOFPR Bri .
right Crirr

— Uit

G al el el ol ol o o o o o aif ol o o & Al Lights On | Al Lights OFf

1 2 32 48567 83310111213 141516

—Estended Dim————— [ Preset Dim———————— Al Units O Larage

0 E|I Send ] E|I Send Clear RF
—Securty BF ———— ~UszerBF

ILIDEi Send | ILIE Send | NNNNh:S:;

Select the house code, unit code, and function. When you click the function button, the X-10 dialog will close and
the four X-10 bytes will be automatically pasted into the data entry dialog.

Add RF Action |

IO Data #5110 Fart Text
|2D |n4 |EH] |4F |m |EF |ch|

Instead of transmitting a single X-10 command, you can have the received RF trigger an X-10 Macr o by selecting
the Macr o trigger. Defining the actual macro commands associated with the trigger is detailed in the M acr o section.

" Macro Note that the Macro section will not be visible unless the four X-10 windows all

| ﬂl jl j contain 00.

Click on any of the X-10 windowsto call the X-10 dialog and click the Clear button to delete the X-10 data. The
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RF Actions
macro section will then be visible.

Instead of, or in addition to, any X-10 response to the received RF, you can aso enter atext string and select the port
to which it will be sent. Selecting the PC port will send the text to the Output Window.

Add RF Action |

IO Data #5110 Fart Text
|ED |n4 |Em |4F |1III IEF |ch |Kitn::hen Doar OPEMN

Save LCancel

Or you can select one of the output ports and send commands to ASCI1 9600 8N 1 devices attached to those ports.
Some examples of text sent to the Output Window are:

~021=" (di splays ~021=n where n is the value of Paraneter 21)
Mot i on detected (RF received froman X-10 notion detector)

Ki tchen Door OPEN (RF received from door/w ndow swi tch)

~019=1 (makes Pin 19 an output and sets it to +5V)

Some examples of text sent to other ports are:

+X010101 (sends X10 address B2 to an Ccel ot)
~016~020Hel | o (wites Hello at R2, Cl1 of LCD+)
~037=0 (sets LCD+ Relay 1 driver |ow)

The BX24-AHT will aso receive and decode RF from X-10 security devices. Y ou can define RF Actions for them
in the same manner as for standard X-10 RF. The only difference being that you cannot simulate those commands
from the X-10 Menu. Most security devices have a Test switch that will send the RF codes when pressed. Then you
can copy then from the Output Window in the same way as for standard RF.

file:///F|/AHT-32/MANUAL/If_actions.htm (3 of 3) [02/05/2002 10:43:43 AM]



Schedule

Schedule

X-10 commands can be sent to the powerline automatically at scheduled times between 0000-2359 with
aresolution of one minute. While multiple commands across multiple housecodes can be included in a
single schedule entry, it is good practice to keep commands as short as possible to avoid missing RF or
other activity. The BX24-AHT can only do one thing at a time and sending multiple X-10 commands can
occupy agreat deal of time.

To create a new Schedule entry, select Schedule in the Event Window and then click the New button to

call the Schedule Wizard. To edit an existing entry, double-click the entry or highlight it and click the
Edit button.

Add Schedule Event

Time Al 0000 events will run at Q000

| _| will vl vl vl vl and whenever the Bx24-4HT iz
| 0000 0l o I: b I; rezet, whether manually or by the

watchdog timer.
—#-10 Commands

I Clear

AlB|IC|DIE|F|G JIE|L|M|N|O]|P
1 PE el R B e ] i e O PSS S e IR S

T

i | IIIFF| Wil EHTl Breset |Htended e A el

Bute Count =0
et Save Caricel

The X-10 macro can be up to 16 bytes with 1 byte for each housecode, 1 byte for each address, 1 byte for
each function and, for some functions, 1 byte for level. The Schedule Wizard guarantees that datais
entered in proper order and limits both the total bytes and the options available depending on previous
entries. The best way to understand it isto play with it to see what it allows you to enter.

Scheduled events and X-10 Macros are stored together in EEPROM. Whenever you click the BX button

to store either, you will see a prompt that reminds you that you need to have both lists ready for storage
before proceeding.

Note: The 0000 events do not execute automatically at all reboots in the current firmware release. This
will be enabled once it is clear that the firmware isrelatively stable.

Dawn and Dusk lookup tables will also be added in alater firmware release. While you can toggle

between Dawn, Dusk, and Time by clicking on the face of the spin control, Dawn and Dusk values have
no current meaning to the firmware.
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Macros

M acr os are similar to Schedule events except they are triggered by X-10 On/Off commands received
from the powerline rather than by time of day. Y ou can also limit a macro to a given time period of the

day.

M acr os are only triggered when the function immediately follows the trigger address. In the example
below, A1 AON will trigger the macro but A1 A2 AON will not.

Edit x-10 Macro

FINE e : = N
House  Lnit Funchian ol ol el o LICICICICI — Beair
o) |4 EHoFFEl | e MTWT F & iESSQLEnd

~kdacro
FE430FFG1230MNH 3%TE3 KAJD Clear
e balbe Be bal b BE b e B b b B s
T R R R N B R R R BT
i | IIIFF| Wil EHTl Breset |Htended e A el

Byte Count= 16 . ..... (:; an,:e| .....

The Macro Wizard is similar to the Schedule Wizard in the way it guarantees that datais entered in
proper order and limits both the total bytes and the options available depending on previous entries. The
best way to understand it isto play with it to see what it allows you to enter.

To prevent duplicates, you cannot edit the trigger for an existing M acro.
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Parameters

Up to 47 Parameter s can be predefined for the BX24-AHT to read and display the results at predefined
periodic intervals ranging from 1-240 minutes. Parameter s have the preassigned |D numbers listed below.

| D#

0

1

2

3-4
5-19

20
21-44
45- 47
48- 50
51-100
101- 150
151- 200
201- 250

RTC Dat e

RTC Ti me

Sync RTC to CML1A

reserved

are for BX24 pins (availability depends on hardware configuration)

reserved

are for LCD+ (ADC, relays, digital port)
are for Stanley garage doors sensors
reserved

are for user 12-bit ADC RF nodes

are for user 12-bit ADC RS485 nodes

are for user digital RF nodes

are for user digital RS485 nodes

To create anew Parameter definition, select Parametersin the Event Window and then click the New button
to call the Parameter Wizard. To edit an existing entry, double-click the entry or highlight it and click the Edit

button.

MULTIPLIER | (0 BO00  K-factar by which ta multiply the offzet ADC value

|'.-'1‘-.Iarm Detallz

[0 021 %I ILED+ Temperature ILED+ ADCT
PERIOD (D05 + How often to read the parameter [007-240 minutes)
LCD+PORT| 3 + Senal Part on which to READ the LCD+ parameter
LCD+ DISFLAY | 3 % senal Part for LCD+ an which to DISPLAY the result
LCD+ POSITION | 57 % Where to POSITIOM the first digit on LCD+ display
OFFSET I i % Amount to OFFSET the raw A0C reading
DECIMALS | 1 % MNurnber of DECIMAL digits to display

bAIMIELR | 1356 %I.ff-.L.ﬁ.FIM if lesz than thiz Piasw value

MawlUM | ] R ;I.i'-.L.i'-.FIM if greater than thiz BaW value

D ﬁ D ata ﬁ RF | Save Cancel

Each parameter uses 16 bytes of EEPROM to store the data illustrated in the above example. At each minute
rollover, the BX24-AHT scans the parameters list and executes all that are due.

For LCD+ Parametersthe LCD+ PORT spin control will be enabled. If set to O, the BX24-AHT will read the
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Parameters

Parameter on the LCD+ attached to the highest output port number. Otherwise, the BX24-AHT will read the
Parameter from the LCD+ on the port specified.

If LCD+ DISPLAY issetto0, the result will be sent to the PC port. Otherwise it will be sent to the output port
specified.

Although the DISPLAY port islabelled for the LCD+, other devices may be physically connected. If something
other than the LCD+ is connected, setting the LCD+ POSITION to 0 will omit leading commands meant to
position the LCD+ cursor.

There are few Parameter s that need monitoring at intervals of less than 5 minutes. We recommend that you
should stagger intervals so that the BX24-AHT is not tied up for excessive lengths of time. When it is
processing Parameters, it cannot be receiving RF, etc.

ADC Parameters allow setting high and low limits and defining RF codes that will be simulated whenever the
Parameter goes out of limits. The simulated RF codes use the security RF format. Enter a number between
1-255 (01-FF) for both the ID and Data bytes. (For hex numbers that do not contain a letter, append h to a
number to signify hex.) These can be any arbitrary value as long as they do not conflict with any valid security
device codes that may be in use. Once avalid RF code is entered, click the RF button to edit or define an RF
Action in the same manner as for real RF inputs. Remember to save both the Parameter and RF Action to
EEPROM.

Add RF Action |

D Data #-10 Part Text
|11 |B1 0o |IIIIZI 0o |IIIIZI |F"Cl |Warnin|;| message here
—Macro
I j j I j Save Cancel

Alarms will be triggered whenever the Parameter isout of limits when read. The BX24-AHT will always send
ALARM: ~NNN=n to the PC and will BEEP the PC.

Parameter s can also be read on demand with the result sent to the PC or to any output port. This can be done
using an RF Action or with a serial input (e.g using the command line). The command must begin either with a
'n designating the output port or with ~NNN=?when the result is directed to the PC port.

Examples:

RF Actions

: 3~021=? text goes here
~021=? text goes here
Serial Commands

: 3~021=? text goes here]|
~021=? text goes here|
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Output Window

Whenever the BX24-AHT's DB9 RS-232 port is connected to the PC, the Output Window, in the lower
half of the screen, displays all of the messages sent from the BX24-AHT. Each line follows asimilar
format, beginning with atimestamp (PC time), which is followed by a 3 character prefix that indicates
the source of the data, which isfollowed by the data.

09:493:32 RF: [430] D8 80 Garage Door #1 Clozed ==> GD: 0¥ BB :I
09:49:34 T Extended 07 DY 07 101D

09:52:42 RF: [150] 55 04 Dining Room Door OPEM

03:55:19 RF: [67¥4] 04 3C Hallway Clear

10:07:07 RF: [B63] EO 10 [HZ On)

10:07:08 T HZ On :

10:07:13 RF: [548] 20 82 Output Yindow

10:0736 Rk H2-2

10:07:35 Rx: H Off-2

The character prefixes are:
o RS: Command (received via RS-232)
o RF: X-10 Code (received via RF) with [RSSI*] in brackets
e PS: Preset Dim (received viaRS-232 or RF)
o XT: Extended Code (received viaRS-232 or RF)
e RA: User RF Analog Data (received viaRS-232 or RF)
o RD: User RF Digital Data (received via RS-232 or RF)
o RX: X-10 Code (received from the powerline)
o TX: X-10 Code (sent to the powerline)
* Recelved Signal Strength Indicator

For received RF, the decoded ID and Data bytes are displayed as hex bytes immediately after the
Recived Signal Strength Indicator. In addition to adigital output, most of the RF receivers that we have
tested provide alinear output with amplitude proportional to the received signal strength. The
BX24-AHT uses an ADC input to measure this during the long lead-in pulse. It isareliable indicator of
relative signal strength.

Each RX line terminates with a -n where n represents the port to which the CM 11A is attached. A future
version will support multiple powerline interfaces.

If logging is enabled, this same datais written to BX24-AHT.LOG with a date stamp prepended to each
line.
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Other Features
RF to IR Converter

The Fire-Stick Il from Reynold's Electronics contains a 38K Hz oscillator and will output 38KHz
modulated IR when a baseband data sequence is input. The RF receivers used with the BX24-AHT all
provide a demodulated data output. When a Fire-Stick 11 is connected to +9V, GND, and the Data line of
the RF receiver, it will automatically repeat all RF received by the BX24-AHT as|R.

A later release of RFCodes.exe will be able to convert IR learned by the OmniRemote™ Springboard to
310MHz RF codes. The RF codes can be transmitted by the OmniRemote™ Springboard using the
BX24-AHT RF receiver and Fire-Stick 11 to convert them to IR to control A/V gear.

User RF Inputs

Users can build their own RF transmitter nodes to input temperature and other ADC or digital datato the
BX24-AHT. All that is necessary isto use a transmitter that matches the frequency of the BX24-AHT RF
receiver and to use the extended RF protocol that we have created for this purpose. There are several
manufacturers of 418MHz & 433.92MHz receivers for use outside North America. For North America,
Ming makes a SAW controlled 310MHz transmitter which is stocked by Reynold's Electronics. Y ou can
also cannibalize the RF transmitter daughterboard from any of X-10's universal remote controls. When
Atmel releases their AT86RF401X, which can handle 310MHz, 418MHz, and 433.92MHz, (aswell as
other frequencies) we will create auniversal transmitter design based on it.

The protocol detailswill be posted to the BX24-AHT web page.

Command Line Interface

The Windows Interface program can receive commands from other Windows applications either through
Windows messages to its main window or viathe command line. The latter can even receive commands
from batch files. See the Communications Protocol section for additional details.
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Communications Protocol

The PC serial port is 19200 8N1.

The BX24-AHT will recognize the following commands:

XHUUFLL (al ways 7 bytes)

wth X - a prefix that indicates it's X-10
H - Housecode A-P
UU - Unit 01-16
F - Function U= A1l Units Of
L = Al Lights Oh, Of (LO0O = Of, LO1 = On)
N =0On
F=0Of
D=Dm
B = Bright
H = Hail Request
P = Preset Dm
R = Status Request
X = Extended Dim
M = Macro Trigger

No Function - Address Only (e.g. XHO03-00)
LL - Level 00-99 for D m Bright **
01-32 for Preset Dm
00-63 for Extended Di'm
00-01 for Macro Trigger (00 = Of, 01 = On)
00 for all else
** 01-16 for the I P Commander version

For the IP Commander version, once the CM11A has sent the command to the powerline, the
BX24-AHT will echo the same command. If there is no echo, assume the command was not compl eted.

Also for the IP Commander version, when commands are received from the powerline, the BX24-AHT
will send the same codes with the additions:

XHOO0SO01 for Status On
XHOOSO0 for Status Of
XHOOHO1 For Hail Acknow edge
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The BX24-AHT will also respond to:

~NNN=0| echo
~NNN=1 | echo
~NNN=?| ~NNN=n

The vertical bar termnator is required.
where NNN is a 3-digit Parameter ID and nisits current ADC value or Digital state.
For Parameters, if the PC port is selected as the display port, the output will be in the ~NNN=n form.

To send text or commands to an LCD+ or other ASCII device connected to the output serial ports,
prepend :n where n = 1-3 for the port and terminate the string with a vertical bar.

Examples:
: 3Your text nessage here|
: 2+V050005|

All of the above X-10 commands, when sent to the PC serial port of the BX24-AHT simulate an RF
reception so they can be used to trigger RF Actions associated with standard X-10 RF inputs.

Security RF codes and non-Dim extended codes require a different method. For them send the byte value
0x07 followed by the four byte values that represent the four RF bytes.

For example:

Ox07 OxBO Ox4F 0Ox10 OxEF

will simulate the security RF code sent when | press Panic on my SH624 security remote. The format for
security RF codesis explained in the X-10 RF Protocol link on my web page at:

http://www.laser.com/dhouston/rf.htm
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