Special sensor: RFID system from Parallax
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Introduction:
RFID system from Parallax is a fully integrated low cost system for reading passive RF transponders. The system consists of the reader and one or more tags. Once enabled, the reader turns on its’ antenna and starts emitting electromagnetic waves at a certain frequency. When a passive tag is placed within range of the EM waves generated by the reader, it activates and transmits its unique ID number to the reader. 
Operation:

Once powered, the reader needs to be enabled with an active low enable signal. When this signal is detected the reader activates its antenna and starts emitting EM waves. Passive tags contain an internal antenna and the circuitry required to transmit unique ID stored in each tag. When the passive tag is placed in from of the reader, tag’s antenna captures EM waves emitted by the reader and converts them into electricity which in turn powers the circuitry required to send out the unique ID number. A tag needs to be placed within the maximum distance of 6cm from the reader for the read to be successful.
Configuration:

This system is fully integrated and very easy to implement. RF reader requires four inputs: VCC, GND, SEROUT, and ENABLE. 

VCC is connected to +5V on the Mavric board

GND is connected to GND on the Mavric board

SEROUT is connected directly to the UART pin, because it uses TTL (2400 baud) interface.

ENABLE signal can be connected to any I/0 pin on the board. Enable can either be permanently connected to GND or any of the ports so it can be software controlled.

Application

Autonomous warehouse inventory robot will use RFID reader to read “tagged” containers in the warehouse. When AWIR approaches an object it starts calculating its’ distance from the object, when that distance is about 5cm it stops enables the reader and attempts to read the tag. Assuming that an object is a container with a valid tag, reader will read the tag and transmit the unique ID number serially to the microcontroller. After the tag has been successfully read AWIR continues to roam the warehouse looking for other containers. Once the tag ID has been received by the microcontroller it needs to be stored as an array of elements. Using BASCOM AVR this can be implanted as follows:
Step 1: See if there is any UART activity

Re_check

Uart_status = Ischarwaiting()

If Uart_status = 0 Then Goto Re_check

Step 2: Before the reader starts transmitting tag ID number, it first transmits $0A character to identify that after $0A actual ID number will begin. So now check if the first character is $0A if it is we’ll read the tag and store it as an array if it’s not we’ll check again.

Prefix = Inkey()

If Prefix = &H0A Then Goto Read_tag

'if character is not $0A, keep on checking

Goto Re_check

Step 3: Here we actually read the tag and store it as an array. The last character sent by the reader is $0D, this is how we know that tag read is complete 

Read_tag:

'initialize/reset index

Index = 0
Do

Index = Index + 1

Tag_id(index) = Waitkey()

Loop Until Tag_id(index) = &H0D
Step 4: Because we need to be able to read multiple tags and distinguish between them, once the tag has been red it will immediately be compared to the already stored tag numbers. This process can be accomplished in various ways; however, for this project known id numbers are stored in the EEPROM each time the microcontroller reads a tag it checks it against the tag ids numbers already stored in the EEPROM.
Conclusions

RFID reader hardware is fully integrated, it’s a good thing when it comes to the ease of use, and it’s not so good when it comes to versatility. For my application, however, this is not an issue. Reader hardware implementation is trivial
