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IR Buddy Demo Kit (#28016) Infrared Control and Communications Introduction The IR Buddy is an intelligent peripheral that allows the BASIC Stamp to transmit and receive infrared control codes, and communicate (send/receive data packets) with other BASIC Stamps – all through a single I/O pin and without wires between devices. The IR Buddy has onboard IR transmit and receive hardware, as well as a communications controller that buffers incoming signals and manages data exchange with the BASIC Stamp. What kind of things can be done with the IR Buddy? While the possibilities are many, here's a small list of ideas that can be realized with an IR Buddy and the Parallax BASIC Stamp: • • •



Device controller using a standard television/VCR remote control Fool-proof beam interrupt detection for alarm systems Wireless data exchange between BASIC Stamps and IR master-slave control



Packing List Verify that your IR Buddy Demo Kit is complete in accordance with the list below: • • • • •



(2) IR Buddy Control/Communications modules (#550-28016) (5) Red LEDs (#350-00006) (5) 470 ohm resistors (#150-04710) Jumper wires (#800-00016) Documentation



Note: IR Buddy demonstration software files may be downloaded from www.parallax.com.



Features • • • • • • • • •



Simple, single-wire connection [bi-directional] with BASIC Stamp 3-pin male header for connection to breadboards and standard 0.1" sockets Auto-baud detection (2400, 4800, 9600) for Stamp-to-IR Buddy communications Transmit RC-5 remote control codes; with programmable repeat and modulation frequency Receive RC-5 control codes; buffer up to four separate key press events Send and receive buffered 8-byte data packets between BASIC Stamps through wireless IR link Loopback test checks Stamp-to-IR Buddy communications connection Low current operation: 2 mA quiescent, 20 mA when transmitting Sleep mode reduces current to 14 uA
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Connections Connecting the IR Buddy to the BASIC Stamp is through a single I/O pin. The BASIC Stamp will use SEROUT to send commands and requests to the IR Buddy, and SERIN to accept data. The IR Buddy also requires a regulated five-volt power supply (Vdd) and connection to ground (Vss). Since the IR Buddy uses a single bi-directional serial line, communications must use one of the open baud modes. The open baud modes leave the I/O pin in a high-impedance (input) state when finished with the SEROUT command, preventing a possible conflict with data arriving from the IR Buddy. Figure 1. IR Buddy Connections



How It Works At its core, the IR Buddy is designed to transmit and receive Philips RC-5 control codes. The RC-5 protocol was designed by Philips for use in consumer electronics and is very robust. The IR Buddy capitalizes on the strength of this protocol and, with specialized internal software, uses a similar technique to allow the BASIC Stamp to transmit and receive eight-byte data packets that can be used for any purpose a particular application requires. An onboard microcontroller manages communications with the BASIC Stamp and controls the infrared transmit and receive hardware.



IR Buddy Commands $72 Receive RC-5 Key Codes Use: SEROUT pin, baud, [$72, holdoff] pin baud holdoff



variable or constant value: 0 to 15 variable or constant value for 2400, 4800 or 9600 baud; open-mode variable or constant value: 0 to 255 ms; delays serial output to BASIC Stamp



This command directs the IR Buddy to receive and buffer up to four RC-5 key codes from a standard consumer electronics remote control or companion IR Buddy. After issuing the receive command, the BASIC Stamp should prepare to accept the codes into a variable array. The period specified in the holdoff parameter gives the BASIC Stamp time to get ready for the incoming data.
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In a typical application, the command to receive RC-5 codes would be immediately followed with a SERIN function to accept the data. Example: SEROUT pin, baud, [$72, 10] SERIN pin, baud, [STR buffer\8\255]



The first line above sends the RC-5 receive command and specifies a 10 millisecond holdoff period. The second line will accept the data into an eight-byte array called buffer. The \8 parameter tells SERIN to accept eight bytes of data. The trailing \255 parameter tells SERIN to terminate if the value 255 is encountered in the input stream. This syntax allows the BASIC Stamp to retrieve all the available key codes from the IR Buddy, regardless of the actual number buffered (up to four codes; two bytes per code). The IR Buddy uses the value 255 to identify an unused position in the buffer. The end of the buffered data is signified with the value 254. For example, if the IR Buddy buffered key codes for numbers "1" and "2" from a typical television remote, the IR Buddy buffer would contain the following data: 0



1



0



2



254



255



255



255



The first two bytes are the system and command codes for "1," the second two bytes are the system and command codes for "2." The fifth byte, 254, signifies the end of data in the buffer. The rest of the buffer is padded with the value 255. Note that (with the syntax specified above) SERIN will terminate upon reading the first 255. The IR Buddy uses one additional special value: 253. This value tells the BASIC Stamp that the last key code has been repeated without an intermediate release. The value 253 will appear in the buffer when a remote key is pressed and held. $74 Transmit RC-5 Key Code Use: SEROUT pin, baud, [$74, repeats, modulation, system, command] pin baud repeats modulation system command



variable variable variable variable variable variable



or or or or or or



constant constant constant constant constant constant



value: 0 to 15 value for 2400, 4800 or 9600 baud; open-mode value: 0 to 255; number of repeats of this key code value: 30, 38 or 56; IR modulation frequency in kilohertz value: 0 to 31; system code value: 0 to 63; command value



This command directs the IR Buddy to transmit any one of the 2048 unique key codes using the Philips RC-5 protocol. Each key code consists of a five-bit system code and a six-bit command. This function will always send the key code once at the specified modulation frequency (30, 38 or 56 kHz), followed by the specified number of repeats. Once the IR Buddy begins transmitting the key code, it will pull the serial line low to indicate its busy state. This line can be monitored by the BASIC Stamp to prevent resetting the IR Buddy or otherwise disrupting a transmission in progress.
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Example: TX_Code: SEROUT pin, baud, [$74, 0, 38, system, command] PAUSE 5 TX_Wait: IF (Ins.LowBit(pin) = 0) THEN TX_Wait



This example will cause the IR Buddy to send a single key code (specified in system and command) at the modulation frequency of 38 kilohertz. The SEROUT command is followed by a short PAUSE to give the IR Buddy time to pull the serial line low to indicate the its state. The next line of code will monitor the serial line, waiting for it to go high before continuing with the rest of the program. $44 Transmit 8-Byte Data Packet Use: SEROUT pin, baud, [$44, modulation, byte0, byte1, byte2, byte3, byte4, byte5, byte6, byte7] pin baud modulation bytes



variable variable variable variable



or or or or



constant constant constant constant



value: 0 to 15 value for 2400, 4800 or 9600 baud; open-mode value: 30, 38 or 56; IR modulation frequency in kilohertz values: 0 to 255; 8-byte packet



This command directs the IR Buddy to transmit an eight-byte data packet to a companion IR Buddy using the specified modulation frequency. Note that the transmission scheme is designed for reliability under harsh conditions and can take approximately 25 milliseconds per byte to transmit. As above, the BASIC Stamp can monitor the serial line to determine the end of the transmission process. Example: TX_Packet: SEROUT pin, baud, [$44, 38, STR buffer\8] PAUSE 5 TX_Wait: IF (Ins.LowBit(pin) = 0) THEN TX_Wait



This example transmits the eight-byte array called buffer at a modulation frequency of 38 kilohertz to a companion IR Buddy and BASIC Stamp. $64 Receive/Transfer 8-Byte Data Packet Use: SEROUT pin, baud, [$64] pin baud



variable or constant value: 0 to 15 variable or constant value for 2400, 4800 or 9600 baud; open-mode



This command directs the IR Buddy to receive and buffer an 8-byte data packet. It is also used to signal the transfer of any data that has been buffered. This command is followed by a SERIN function.
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Example: SEROUT pin, baud, [$64] SERIN pin, baud, 1000, TO_Error, [STR buffer\8]



The first line above puts the IR Buddy in 8-byte receive/transfer mode and will initiate a transfer of any buffered data. Since the transfer will not take place until eight bytes have been received, the SERIN command that follows should use a timeout period and label to allow the BASIC Stamp program to proceed while waiting for data. When data is available, it will be transferred to the BASIC Stamp in the eight-byte array called buffer. $4C Loopback Test Mode Use: SEROUT pin, baud, [$4C, holdoff] pin baud holdoff



variable or constant value: 0 to 15 variable or constant value for 2400, 4800 or 9600 baud; open-mode variable or constant value: 0 to 255 ms; RX/TX delay and data byte



This function tests the serial connection between the BASIC Stamp and the IR Buddy. It is particularly useful when the connection is over a long wire run, especially in an electrically-noisy environment. The Loopback test can be used to establish the highest error-free baud rate between the BASIC Stamp and the IR Buddy. The BASIC Stamp should expect four bytes returned at the transmission baud rate after a delay specified in holdoff. The first two bytes are the holdoff value, the third should be 254, the fourth 255. Example: SEROUT pin, baud, [$4C, holdoff] SERIN pin, baud, 300, TO_Error, [STR buffer\4]



If, for example, the value 127 is sent in the holdoff parameter, the BASIC Stamp should expect the following packet to arrive after approximately 127 milliseconds: 127



127



254



255



Resetting The IR Buddy Before using the IR Buddy or when switching modes, it is important to reset its controller. This process is also useful to clear any buffered data. To reset the IR Buddy, take the serial line low for at least five milliseconds, then place it in an input mode for at least 50 milliseconds to allow the reset operation of complete. Example: LOW pin PAUSE 5 INPUT pin PAUSE 50
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IR Buddy Application: RC-5 Reception and Display This application demonstrates the reception and decoding of RC-5 key codes from a (Philips or compatible) consumer electronics remote control. It is useful for mapping key values from the remote for use in control projects. The program puts the IR Buddy into RC-5 receive mode then retrieves buffered key codes for display. Note that the program checks for and indicates End-of-Buffer and Repeated Key values. A PAUSE value of 1000 milliseconds between IR Buddy access requests simulates normal program activity and will demonstrate the IR Buddy's ability to buffer multiple key code data. Connect the IR Buddy to the BASIC Stamp as shown if Figure 1. ' -----[ Title ]---------------------------------------------------------------' ' IRB RC-5 Monitor.BS2 ' {$STAMP BS2} ' -----[ I/O Definitions ]-----------------------------------------------------IRbSIO



CON



15



' IR Buddy serial I/O



' -----[ Constants ]-----------------------------------------------------------IRbRc5Rx



CON



$72



' RC-5 protocol RX



IRb96 IRb48 IRb24 IRbBaud



CON CON CON CON



84 + $8000 188 + $8000 396 + $8000 IRb96



' 9600 baud, open ' 4800 baud, open ' 2400 baud, open



KeyRpt BufEnd



CON CON



253 254



' repeated key ' end of buffer



CrsrXY ClrEOL



CON CON



2 11



' DEBUG position command ' Clear DEBUG line to right



' -----[ Variables ]-----------------------------------------------------------buffer idx



VAR VAR



Byte(8) Byte



' RC-5 RX buffer ' loop counter



' -----[ Initialization ]------------------------------------------------------Setup: GOSUB IR_Buddy_Reset PAUSE 250 DEBUG CLS DEBUG "IR Buddy RC-5 RX Monitor", CR DEBUG "------------------------", CR DEBUG CR FOR idx = 0 TO 3
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DEBUG "System.... ", CR DEBUG "Command... ", CR NEXT ' -----[ Program Code ]--------------------------------------------------------Main: SEROUT IRbSIO, IRbBaud, [IRbRc5Rx, 10] SERIN IRbSIO, IRbBaud, [STR buffer\8\255]



' start RC-5 RX ' get data



Show_Buffer: FOR idx = 0 TO 7 DEBUG CrsrXY, 11, (idx + 3) ' move to display line DEBUG DEC buffer(idx) ' display buffer value IF (buffer(idx) = BufEnd) THEN End_Of_Buffer IF (buffer(idx) = KeyRpt) THEN Repeated_Key DEBUG ClrEOL ' clear old message NEXT GOTO Loop_Pad End_Of_Buffer: DEBUG " (End of Buffer)" GOTO Clear_Old_Data Repeated_Key: DEBUG " (Repeated Key)" Clear_Old_Data: idx = idx + 1 IF (idx > 7) THEN Loop_Pad DEBUG CrsrXY, 11, (idx + 3), ClrEOL GOTO Clear_Old_Data



' point to next line ' done? ' no; move to line & clear it



Loop_Pad: PAUSE 1000 GOTO Main



' simulate program activity



END ' -----[ Subroutines ]---------------------------------------------------------' Reset the IR Buddy. This code is useful for clearing data from the RX ' buffer and prepping to switch modes. Timing specific; do not change. IR_Buddy_Reset: LOW IRbSIO PAUSE 5 INPUT IRbSIO PAUSE 50 RETURN
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IR Buddy Application: RC-5 Reception / Device Control This application demonstrates the use of the IR Buddy and BASIC Stamp as a device controller. Signals are accepted from a (Philips or compatible) consumer electronics remote control and converted to appropriate channel control commands. For the demonstration program, LEDs are used to indicate the state of each control output. The program will control four devices (outputs) using numeric buttons [1] though [4] on the remote. The [Mute] button is used to turn all outputs off. The system code for the program has been set to zero, the typical value used for television control.



' -----[ Title ]---------------------------------------------------------------' ' IRB RC-5 Control.BS2 ' {$STAMP BS2} ' -----[ I/O Definitions ]-----------------------------------------------------IRbSIO



CON



15



' IR Buddy serial I/O



Ports Port1 Port2 Port3 Port4



VAR CON CON CON CON



OutA 0 1 2 3



' LED / device control pins



' -----[ Constants ]-----------------------------------------------------------IRbRc5Rx



CON



$72



' RC5 protocol RX



IRb96 IRb48 IRb24 IRbBaud



CON CON CON CON



84 + $8000 188 + $8000 396 + $8000 IRb96



' 9600 baud, open ' 4800 baud, open ' 2400 baud, open



BufEnd System



CON CON



254 0



' end of buffer ' system code for this Stamp



On Off AllOff



CON CON CON



1 0 13



' "Mute" key on Philips remote
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' -----[ Variables ]-----------------------------------------------------------buffer idx sysCode cmdCode



VAR VAR VAR VAR



Byte(8) Nib Byte Byte



' ' ' '



RC-5 RX buffer loop counter received system code received command code



' -----[ Initialization ]------------------------------------------------------Setup: Ports = Off DirA = %1111



' all outputs off ' all ports are outputs



GOSUB IR_Buddy_Reset ' -----[ Program Code ]--------------------------------------------------------Main: SEROUT IRbSIO, IRbBaud, [IRbRc5Rx, 10] SERIN IRbSIO, IRbBaud, [STR buffer\8\255]



' start RC-5 RX ' get data



Process_Commands: FOR idx = 0 TO 6 STEP 2 sysCode = buffer(idx) IF (sysCode = BufEnd) THEN Loop_Pad IF (sysCode System) THEN Skip_Key cmdCode = buffer(idx + 1)



' ' ' '



Check_All_Off: IF (cmdCode AllOff) THEN Check_Toggle Ports = Off



' all outputs off



extract system code reached end of buffer check for valid system code extract command



Check_Toggle: IF (cmdCode = 0) OR (cmdCode > 4) THEN Skip_Key TOGGLE (cmdCode - 1) Skip_Key: NEXT Loop_Pad: PAUSE 500 GOTO Main



' give IR Buddy time to work



END ' -----[ Subroutines ]---------------------------------------------------------' Reset the IR Buddy. This code is useful for clearing data from the RX ' buffer and prepping to switch modes. Timing specific; do not change. IR_Buddy_Reset: LOW IRbSIO PAUSE 5 INPUT IRbSIO PAUSE 50 RETURN
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IR Buddy Application: Intelligent Beam-Break Detection This application uses two IR Buddies and a BASIC Stamp to form an intelligent IR beam-break detector as might be used in an alarm system. The first IR Buddy sends a coded message to the second. If the second does not receive the message properly, an error is generated. If enough errors accumulate, an alarm output in enabled. Performance can be improved by shielding the IR Buddies from extraneous IR sources. The use of the error accumulator allows the system to work in and be fine-tuned for IR-noisy environments. The use of random coded message prevents defeat – even from a duplicate circuit because the extreme difficulty of synchronizing the counterfeit circuit with transmit IR Buddy.



' -----[ Title ]---------------------------------------------------------------' ' IRB Beam Break.BS2 ' {$STAMP BS2} ' -----[ I/O Definitions ]-----------------------------------------------------IRbTX IRbRX



CON CON



15 14



AlarmLED



CON



0



' transmitter IRB ' receiver IRB



' -----[ Constants ]-----------------------------------------------------------IRbRc5Tx IRbRc5Rx



CON CON



$74 $72



' RC-5 protocol TX ' RC-5 protocol RX



IRbMod



CON



38



' modulation freq: 30, 38 or 56



IRb96 IRb48 IRb24 IRbBaud



CON CON CON CON



84 + $8000 188 + $8000 396 + $8000 IRb96



' 9600 baud, open ' 4800 baud, open ' 2400 baud, open
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Busy ErrorLevel



CON CON



0 5



' IRB is transmitting ' max errors before alarm



CrsrXY ClrEOL



CON CON



2 11



' DEBUG position command ' Clear DEBUG line to right



' -----[ Variables ]-----------------------------------------------------------randVal sysOut cmdOut sysIn cmdIn errors



VAR VAR VAR VAR VAR VAR



Word Byte Byte Byte Byte Nib



' ' ' ' ' '



pseudo-random value system code for RC-5 TX command code for RC-5 TX system code for RC-5 RX command code for RC-5 RX error count



' -----[ Initialization ]------------------------------------------------------Setup: GOSUB IR_Buddy_Reset



' reset TX and RX side



' -----[ Program Code ]--------------------------------------------------------Main: RANDOM randVal sysOut = randVal.HighByte & %00011111 cmdOut = randVal.LowByte & %00111111



' create pseudo-random value ' extract system value ' extract command value



TX_Code: SEROUT IRbTX, IRbBaud, [IRbRc5Tx, 0, IRbMod, sysOut, cmdOut] PAUSE 5 ' let IRB grab SIO line TX_Wait: IF (Ins.LowBit(IRbTX) = Busy) THEN TX_Wait



' wait for TX to end



RX_Code: SEROUT IRbRX, IRbBaud, [IRbRc5Rx, 10] SERIN IRbRX, IRbBaud, [STR sysIn\2\254]



' get codes from other side ' expecting just two bytes



Display: DEBUG Home ' display status DEBUG "Out", TAB, DEC3 sysOut, TAB, DEC3 cmdOut, CR DEBUG "In", TAB, DEC3 sysIn, TAB, DEC3 cmdIn, CR, CR DEBUG "Errors: ", DEC errors, ClrEOL Check_Codes: IF (sysIn sysOut) THEN Codes_Bad IF (cmdIn cmdOut) THEN Codes_Bad Codes_Okay: errors = 0 LOW AlarmLED GOTO Main Codes_Bad: errors = errors + 1 IF (errors < ErrorLevel) THEN Main



Parallax, Inc. • IR Buddy Demo Kit (#28016) • 11/2002



' check system code ' check command code ' clear errors ' alarm off



' update error count ' continue if error count okay



Page 11



Alarm_On: HIGH AlarmLED PAUSE 1000



' alarm on



' other alarm code here GOTO Main END ' -----[ Subroutines ]---------------------------------------------------------' Reset the IR Buddy. This code is useful for clearing data from the RX ' buffer. Timing specific; do not change. IR_Buddy_Reset: LOW IRbTX LOW IRbRX PAUSE 5 INPUT IRbTX INPUT IRbRX PAUSE 50 RETURN



' signal reset ' release reset signal ' allow time for reset actions



Note: The transmit pattern from the IR Buddy is not like a laser, it is conical. Beam spread and interference can be reduced by placing the IR Buddies in cylindrical enclosures that are aligned with open ends facing each other from either side of the path to be monitored.
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IR Buddy Application: Loopback Testing In some applications, the IR Buddy may be separated from the BASIC Stamp through a long serial connection. The following code can be used to test the serial connection to the IR Buddy to determine the fastest error-free serial baud rate. The program tests each baud rate (starting at 2400 baud) for all possible data values on the line. The transmission speed and buffer return will be displayed as the program runs. If a connection or reception error occurs, the program will halt and display an appropriate message. ' -----[ Title ]---------------------------------------------------------------' ' IRB Loopback.BS2 ' {$STAMP BS2} ' -----[ I/O Definitions ]-----------------------------------------------------IRbSIO



CON



15



' IR Buddy serial I/O



' -----[ Constants ]-----------------------------------------------------------IRbLoopback



CON



$4C



' loopback test



IRbMod



CON



38



' modulation freq: 30, 38 or 56



IRb96 IRb48 IRb24



CON CON CON



84 + $8000 188 + $8000 396 + $8000



' 9600 baud, open ' 4800 baud, open ' 2400 baud, open



CrsrXY ClrEOL



CON CON



2 11



' DEBUG position command ' Clear DEBUG line to right



' -----[ Variables ]-----------------------------------------------------------testNum testVal buffer idx



VAR VAR VAR VAR



Nib Byte Byte(4) Nib



testBaud



VAR



Word



' ' ' '



test number (fore each baud) test value receive buffer loop counter



' -----[ Initialization ]------------------------------------------------------Setup: GOSUB IR_Buddy_Reset PAUSE DEBUG DEBUG DEBUG DEBUG DEBUG DEBUG



250 CLS "IR Buddy Loopback Test", CR "----------------------", CR CR "Baud: ", CR CR
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DEBUG "Data: " ' -----[ Program Code ]--------------------------------------------------------Main: FOR testNum = 0 TO 2 LOOKUP testNum, [2400, 4800, 9600], testBaud DEBUG CrsrXY, 6, 3, DEC testBaud ' display test baud rate LOOKUP testNum, [IRb24, IRb24, IRb24], testBaud FOR testVal = 0 TO 255 ' loop through holdoff values SEROUT IRbSIO, testBaud, [IRbLoopback, testVal] SERIN IRbSIO, testBaud, 300, TO_Error, [STR buffer\4] FOR idx = 0 TO 3 DEBUG CrsrXY, 6, (idx + 5) DEBUG DEC buffer(idx), ClrEOL, CR NEXT IF IF IF IF NEXT NEXT '



(buffer(0) (buffer(1) (buffer(2) (buffer(3) ' testVal testNum







' display rx buffer



testVal) THEN Packet_Error testVal) THEN Packet_Error 254) THEN Packet_Error 255) THEN Packet_Error



Test_Complete: DEBUG CR, "Test Complete - PASS" END TO_Error: DEBUG CR, "Timeout Error - check connection" END Packet_Error: DEBUG CR, "Packet Error" END ' -----[ Subroutines ]---------------------------------------------------------' Reset the IR Buddy. This code is useful for clearing data from the RX ' buffer and prepping to switch modes. Timing specific; do not change. IR_Buddy_Reset: LOW IRbSIO PAUSE 5 INPUT IRbSIO PAUSE 50 RETURN
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IR Buddy Application: Master Controller This application demonstrates the use of data communications between BASIC Stamps using the IR Buddy's 8-byte data packet mode. This program, the master controller, sends an 8-byte packet to a slave controller. The slave will validate the packet and if the transmission was successful will act on it and respond accordingly. If the packet was not received properly, the slave will respond with an error message and the master will retransmit the the packet. In this application the 8-byte packet is structured accordingly: 0 1 2 3 4 5 6 7



Header Command Data byte 1 Data byte 2 Data byte 3 Data byte 4 Data byte 5 Checksum



(i.e., Light LEDs on slave) (i.e., LED pattern for slave LEDs)



The use of a pre-defined header byte and a simple checksum algorithm allows the slave to validate the packet before acting on the command. The software validation, combined with the IR Buddy's robust modulation scheme ensures reliable transfers under the worst of conditions.



' -----[ Title ]---------------------------------------------------------------' ' IRB Master.BS2 ' {$STAMP BS2} ' -----[ I/O Definitions ]-----------------------------------------------------IRbSIO TxLED



CON CON



15 0



' IR Buddy serial I/O ' transmitter on indicator



' -----[ Constants ]-----------------------------------------------------------IRbDataTx IRbDataRx



CON CON



$44 $64



' 8-byte data transmit ' 8-byte data receive



IRbMod



CON



38



' modulation freq: 30, 38 or 56
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IRb96 IRb48 IRb24 IRbBaud



CON CON CON CON



84 + $8000 188 + $8000 396 + $8000 IRb96



' 9600 baud, open ' 4800 baud, open ' 2400 baud, open



CrsrXY ClrEOL



CON CON



2 11



' DEBUG position command ' Clear DEBUG line to right



STX ACK NAK



CON CON CON



$02 $06 $15



LightLeds LedsOff



CON CON



$C0 $C1



' commands for slave



Busy



CON



0



' IR Buddy is transmitting



' -----[ Variables ]-----------------------------------------------------------buffer cmd data1 data2 data3 data4 data5 chkSum



VAR VAR VAR VAR VAR VAR VAR VAR



Byte Byte Byte Byte Byte Byte Byte Byte



' tx-rx buffer (8 bytes)



header ackByte lastCmd rxChkSum



VAR VAR VAR VAR



buffer buffer Byte Byte



' ' ' '



counter idx



VAR VAR



Nib Nib



' counter for slave display ' loop counter



tx header rx status last command sent comparison checksum



' -----[ Initialization ]------------------------------------------------------Setup: PAUSE DEBUG DEBUG DEBUG DEBUG DEBUG DEBUG DEBUG DEBUG



250 CLS "IR Buddy Master-Slave Demo", CR "--------------------------", CR CR "TX: ", CR "RX: ", CR CR "Status: "



' let DEBUG window open



' -----[ Program Code ]--------------------------------------------------------Build_Packet: GOSUB Clear_Buffer header = STX cmd = LightLeds data1 = counter GOSUB Make_CheckSum
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GOSUB Show_TX_Packet lastCmd = cmd



' save for RX check



TX_Packet: GOSUB IR_Buddy_Reset HIGH TxLED SEROUT IRbSIO, IRbBaud, [IRbDataTx, IRbMod, STR buffer\8] PAUSE 5 ' let IRB grab SIO line TX_Wait: IF (Ins.LowBit(IRbSIO) = Busy) THEN TX_Wait LOW TxLED RX_Packet: GOSUB IR_Buddy_Reset SEROUT IRbSIO, IRbBaud, [IRbDataRx] ' prep for 8-byte RX SERIN IRbSIO, IRbBaud, 1000, TO_Error, [STR buffer\8] GOSUB Show_RX_Packet ' display received bytes DEBUG CrsrXY, 8, 6 ' prep for status report Check_RX_Packet: IF (header ACK) THEN NAK_Error IF (cmd lastCmd) THEN Packet_Error rxChkSum = chkSum GOSUB Make_CheckSum IF (rxChkSum chkSum) THEN Packet_Error Good_Packet: DEBUG "Good Packet", ClrEOL counter = (counter + 1) & $0F PAUSE 500 GOTO Build_Packet NAK_Error: DEBUG "Slave returned NAK", ClrEOL GOTO Build_Packet



' check packet bytes ' save rx checksum ' calc checksum of rx packet ' compare checksum values



' update counter ' build & send new packet



' rebuild & resend



Packet_Error: DEBUG "Packet error", ClrEOL GOTO Build_Packet TO_Error: DEBUG CrsrXY, 8, 6 DEBUG "Timeout error", ClrEOL PAUSE 250 GOTO Build_Packet



' give slave time to reset



END ' -----[ Subroutines ]---------------------------------------------------------' Reset the IR Buddy. This code is useful for clearing data from the RX ' buffer and prepping to switch modes. Timing specific; do not change. IR_Buddy_Reset: LOW IRbSIO PAUSE 5 INPUT IRbSIO PAUSE 50
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RETURN Clear_Buffer FOR idx = 0 TO 7 buffer(idx) = 0 NEXT RETURN Make_CheckSum: chkSum = 0 FOR idx = 0 TO 6 chkSum = chkSum + buffer(idx) NEXT RETURN Show_TX_Packet: DEBUG CrsrXY, 4, 4, ClrEOL DEBUG CrsrXY, 4, 3, ClrEOL GOTO Show_Packet_Data Show_RX_Packet: DEBUG CrsrXY, 4, 4, ClrEOL Show_Packet_Data: FOR idx = 0 TO 7 DEBUG HEX2 buffer(idx), " " NEXT RETURN



' checksum of bytes 0 to 6



' clear last RX message ' clear last TX message



' clear last RX message ' display packet bytes



Note the use of timeout value and label when the master is expecting a packet from the slave controller. This will clear the reset the IR Buddy in the event of a blocked transmission path and clear any partial data from its buffer, allowing the master and slave to resynchronize with each other.
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IR Buddy Application: Slave Controller The application receives the an 8-byte command and data packet from the master controller and, if the packet is valid, will act on the command. For this demonstration, the command is to light LEDs connected to pins 0 – 3 of the BASIC Stamp. The pattern to place on the LEDs is transmitted in byte 2 of the packet. In order to prevent possible problems, the slave performs several checks on the packet before acting on the command. The first check is to validate the header byte. If the header is proper, the slave will run the checksum routine used by the master on the packet and compare it with the value sent. If the checksums match, the slave assumes the packet is good and will continue with the command. If the header or checksums are not valid, the slave responds by placing a NAK byte in the header and sending the packet back to the master. This will alert the master that the packet arrived with errors and cause the master to resend the last command/data packet. If the packet is good, the slave will act on the command then return the packet with an ACK in the header and any requested data to the master along with a new packet checksum. This will let the master know that the last command was received and acted upon.



' -----[ Title ]---------------------------------------------------------------' ' IRB Slave.BS2 ' {$STAMP BS2} ' -----[ I/O Definitions ]-----------------------------------------------------IRbSIO LEDs



CON VAR



15 OutA



' IR Buddy serial I/O ' LED control outputs



' -----[ Constants ]-----------------------------------------------------------IRbDataTx IRbDataRx



CON CON



$44 $64



' 8-byte data transmit ' 8-byte data receive



IRbMod



CON



38



' modulation freq: 30, 38 or 56



IRb96 IRb48 IRb24



CON CON CON



84 + $8000 188 + $8000 396 + $8000



' 9600 baud, open ' 4800 baud, open ' 2400 baud, open
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IRbBaud



CON



IRb96



CrsrXY ClrEOL



CON CON



2 11



STX ACK NAK



CON CON CON



$02 $06 $15



LightLeds LedsOff



CON CON



$C0 $C1



' commands for slave



Busy



CON



0



' IR Buddy is transmitting



' DEBUG position command ' Clear DEBUG line to right



' -----[ Variables ]-----------------------------------------------------------buffer cmd data1 data2 data3 data4 data5 chkSum



VAR VAR VAR VAR VAR VAR VAR VAR



Byte Byte Byte Byte Byte Byte Byte Byte



' rx-tx buffer (8 bytes)



header ackByte rxChkSum



VAR VAR VAR



buffer buffer Byte



' rx packet ' ack/nak byte ' comparison checksum



idx



VAR



Nib



' loop counter



' -----[ Initialization ]------------------------------------------------------Setup: LEDs = %0000 DirA = %1111



' LEDs off ' make LED pins outputs



' -----[ Program Code ]--------------------------------------------------------Main: GOSUB IR_Buddy_Reset SEROUT IRbSIO, IRbBaud, [IRbDataRx]



' prep for 8-byte RX



RX_Packet: SERIN IRbSIO, IRbBaud, 2000, TO_Error, [STR buffer\8] Check_RX_Packet: IF (header STX) THEN Packet_Error rxChkSum = chkSum GOSUB Make_CheckSum IF (rxChkSum chkSum) THEN Packet_Error



' save rx checksum ' calc checksum of rx packet ' compare checksum values



Process_Command: IF (cmd LightLEDs) THEN Packet_Error LEDs = data1



' is command valid? ' yes, move data to LEDs
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Good_Packet: header = ACK



' responsd to good packet



' change data fields if required by Master GOSUB Make_CheckSum GOTO TX_Packet Packet_Error: header = NAK



' respond to bad packet



TX_Packet: GOSUB IR_Buddy_Reset SEROUT IRbSIO, IRbBaud, [IRbDataTx, IRbMod, STR buffer\8] PAUSE 5 ' let IRB grab SIO line TX_Wait: IF (Ins.LowBit(IRbSIO) = Busy) THEN TX_Wait GOTO Main TO_Error: ' put code here that handles timeout error GOTO Main



' reset, look for new packet



END ' -----[ Subroutines ]---------------------------------------------------------' Reset the IR Buddy. This code is useful for clearing data from the RX ' buffer and prepping to switch modes. Timing specific; do not change. IR_Buddy_Reset: LOW IRbSIO PAUSE 5 INPUT IRbSIO PAUSE 50 RETURN Make_CheckSum: chkSum = 0 FOR idx = 0 TO 6 chkSum = chkSum + buffer(idx) NEXT RETURN



' signal reset ' release reset signal ' allow time for reset actions



' checksum of bytes 0 to 6



Note the use of timeout value and label when the slave is expecting a packet from the master controller. This will clear the reset the IR Buddy in the event of a blocked transmission path and clear any partial data from its buffer, allowing the master and slave to resynchronize with each other. Also note that the slave does not respond unless addressed by the master. This prevents synchronization problems and allows the code to be used for multi-slave applications. In multi-slave applications, part of the data structure would be the slave address.
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IR Buddy Demo Kit (#28016) 

The IR Buddy is an intelligent peripheral that allows the BASIC Stamp to transmit and receive infrared control codes, and communicate (send/receive data ...
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UltraGard Demo Kit 

Two antennas Î½. One SuperBusâ„¢ 2-Line LCD Alphanumeric Touchpad Î½. One 4-Button Keychain Touchpad Î½. Two Learn Modeâ„¢ Micro Door/Window Sensors.
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IBIS4-14000 Demo Kit User Guide - bazznetwork 

Dec 5, 2005 - these in the frame memory at nominal operating speed. ... The on-board memory (512 MB SDRAM) is used to buffer an imager frame that was ...
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DEMO TRUFFAUT 

charniÃ¨res, Ã  l'aide des vis 4x40. ATTENTION! Assurez-vous d'un bon calage de la porte avant de la fixer dÃ©finitivement. C'est aussi le moment de la fixation dÃ©finitive des cadres de porte dans la paroi avant, en les vissant par l'intÃ©rieur cont
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road buddy 10 

Have repairs carried out only by qualified service personnel. The lightning flash with ... This equipment is intended for professional use. Therefore, commercial ...
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road buddy 6 AWS 

... MP3 PLAYER / DISPLAY HAUPTANZEIGE MP3-PLAYER / AFFICHAGE. PRINCIPAL Ã‰CRAN LECTEUR MP3 / PANTALLA PRINCIPAL DEL REPRODUCTOR MP3 /. ODWARZARCZ MP3: WSKAZANIE GÅ�Ã“WNE WYÅšWIETLACZA / VISUALIZZAZIONE PRINCIPALE SUL. DISPLAY DEL LETTORE MP3. Hey Joe
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Liasse fiscale DEMO TP 

CrÃ©ances rattachÃ©es Ã  des participations. BB. BC. Autres titres immobilisÃ©s. BD ..... 3 021 720. 426 556. 388. 3 142 108. 429 056. 122 500. 679 037. 2 769 239.
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Liasse fiscale DEMO INJECTION 

BI. MatiÃ¨res premiÃ¨res, approvisionnements. BL. BM. En cours de production ..... 122 200. 18 870. 31 080. 256 010. 76 230. 202 160. 34 962 550. 33 934 310.
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A-PDF MERGER DEMO 

Page 185. Page 186. Page 187. Page 188. Page 189. Page 190. Page 191. Page 192. Page 193. Page 194. Page 195. Page 196. Page 197. Page 198.
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BS2p40 Demo Board (#45186) 

The BS2p40 Demo Board is designed as a low-cost platform to test and experiment with the new features ... On-board 5-volt regulator (LM2940 low-dropout).
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road buddy 6 

enfoncÃ©e. ES Si conecta un micrÃ³fono a la entrada CH 1, deje pulsado el botÃ³n; si conecta un reproductor con nivel de lÃnea, deje el botÃ³n sin pulsar. PL JeÅ›li na wejÅ›ciu CH ...... zabezpieczajÄ…cej baterie. WyciÄ…gnÄ…Ä‡ zuÅ¼yte baterie i wÅ‚o
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Demo cat - foolcolor 

RMD sidecar file exists â€¢ look : look_03_with alchemy. Circled take. Project : Provence Epic Test â€¢ Scene : HDR test. Camera notes : some vigneting visible in the ...
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IR-710 IR-710-EUR 

Ne pas laisser le thermomètre sur ou à proximité d'objets à température ... Le thermomètre Amprobe IR-710 / IR-710-EUR, un thermomètre infrarouge avec.
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IR-750 IR-750-EUR - Amprobe 

EN 61326-1 Electromagnetic Emissions and Susceptibility. Warning ..... an prenant effet à la date d'achat, sauf disposition contraire prévue par la loi. ..... Veillez à respecter la distance par rapport à la taille du point focal et le champ de visé
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ir - F5NSL 

a tnree 250.000 r.att Marconi i i tranfllitters, sinilar to lhose i. :used by tt|e BBc and lhe voice of: :Anerlca. The shorteave signals: rtrill blanket EuroDe - Nort-h r.
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IR Verbs 

Les verbes "IR" bÃ¢tir. (to build) choisir. (to choose) atterrir. (to land) finir. (to finish) grandir. (to grow) grossir maigrir. (to gain/lose weight) obÃ©ir (to obey) dÃ©sobÃ©ir ...
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Demo reel 2009 Shot breakdown 

Perrier melting commercial: Melting animation of shoes, motorbike and ketchup and mustard bottles. Wrote a .bgeo importer in Softimage XSI which handled the ...
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road buddy 10 - LD Systems 

ROAD BUDDY 10 ...... EN By clicking the button in the middle of the telescope-like trolley handle, this is unlocked and can be pulled out to its full length (see ...
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road buddy 10 - LD Systems 

Never remove safety warnings or other information from the equipment. ...... When turned to the left, levels are lowered, when turned to the right, they are raised.
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buddy longway tome 13 le vent pdf 

buddy longway tome 13 le vent | Read & Download Ebook buddy longway tome 13 le vent for free at our Online Library. buddy longway tome 13 le vent PDF ...
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MOVE YOUR BUDDY ACCOMPAGNE L'OLYMPIQUE LYONNAIS 

24 juin 2019 - BUREAU DE PRESSE LESLIE TOLEDANO – Leslie Toledano – [email protected] - 06 10 20 79 60. MOVE YOUR BUDDY - Maud ...
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experience resume demo dbid m3eez 
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navara - semia ir 

F. +32 3 326 11 36 [email protected]. VB-SEMIAIR AIR SUSPENSION ... Meilleure tenue de route. •. Très peu d'entretien. De VB-Semiair wordt als ...
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