CE DESCRIPTION

  RS232

This interface is a three wire interface using a Transmit line (TXD) a receive line (RXD) and a ground line.  The Host machine is thought of as being the Master device.  The note acceptor is the slave in this system and only responds to polls (or requests) from the Master.

In this polled system, the Master requests information from the slave at a periodic rate.  This rate can be as fast as every 100 milliseconds (200mS for GBAII) or as slow as 5 seconds between polls.  Faster rates are more desirable since overall system performance (in terms of notes per minute accepted) will be slower at slower polling rates.  In other words, if the acceptor has read a piece of currency and is waiting to transfer the value to the Master, a slow polling rate would result in the acceptor sitting with the note in Escrow, waiting for the next poll to tell the Master the denomination of the note.

GENERAL DATA

Baud Rate - 9600

Duplex - Half Duplex

Character Format

· 1 start and 1 stop bit

· 7 data bits (Bits 0 = sent first (LSB)

· 1 Parity Bit (Bit 7, Even Parity)

· NRZ Format (Non-Return to Zero)

MESSAGE FORMAT

Each transmitted message follows a common format as follows:

STX,  Length,  MSG Type and Ack #,  Data Fields…..,  ETX,  Checksum

Descriptions are as follows:

STX - 02H One Byte indicating start of a message

LENGTH - One Byte representation of the number of bytes in each message (Binary), including the STX, ETX and the Checksum.

MSG TYPE AND ACK # - One Byte of Data

MSG Type - (Bits 4, 5 and 6 of this byte)

· 1 - for Master to Slave (Acceptor) Messages

· 2 - for Slave (Acceptor) to Master Messages

· 4 - 07H - reserved for future.

ACK # - 0 or 1 (lower 4 bits of this byte, bits 0-3)

In messages sent by the Master, the Ack # is used to identify the message.  As messages are sent to the bill acceptor, the number alternates between 00 and 01H.   If the acceptor receives two consecutive messages with the same number, the second message is to be treated as a retransmission of the first message.

In messages sent by the Slave (Acceptor), the number is used to acknowledge specific messages sent by the Master.  When a Note Acceptor receives a Master’s message correctly, the Ack # of the Acceptor’s response is set to the “MSG#” of the Master’s message.  If the Note Acceptor receives a message incorrectly, it will respond with the previous “Ack#”.

DATA - 
The data portion of the message consists of the multiple data fields in a following section titled DATA FIELDS.

ETX -
 
03H End of message byte.

CHECKSUM -
A one byte checksum.  The checksum is calculated on all bytes except the STX, ETX, and checksum byte itself.  The calculation is done by Xoring the bytes.

ACCEPTOR STATES

1.  IDLE - In this state the note acceptor is not processing a piece of currency and it is waiting for a piece of currency to be inserted.  If this State is reported, there are no problems at this time with the acceptor.

2.  ACCEPTING - In this State, a note is being fed through the acceptor.  The note has not yet reached the Escrow position (The position where the acceptor stops it motor and has run an analysis to check the validity of the note).

ACCEPTOR STATES Continued…

3.  ESCROWED - In the State, the acceptor has taken the note in past its sensors, has checked the note for validity and has found that it is valid currency.  When the escrow state is reported, the bill value field of the message will indicate the denomination of the currency.  If the note was found to be invalid, the Escrow State would have never been reported.  If a note was found to be in Escrow when the acceptor first powered up, the acceptor would report an Escrow State with the bill Value Field set to 000 (Unknown value).  The Master would then send a Return message to the acceptor.  The acceptor sends a Returning State, then finishes with a Returned Event, then back to the Idle State.

4.  STACKING - The acceptor remains in this state while it is transporting the note from the Escrow Position toward a secure position past all the bill acceptors internal sensors as well as the stacking mechanism sensors.  The acceptor will remain in this state until the note is successfully stacked or a jam occurs.  This State bit is also reported during power up (along with the Power Up bit being set) if a bill is not in the Escrow position at power.

5.  RETURNING - State is set if the Acceptor is returning a note to the Patron per order of the Master, in response to an Escrowed Message.  There is a difference between a “Returning” message and a “Rejected” message.  A Rejected message is one sent because the acceptor found the note not to be valid.  A Returning message is one sent because the Master decided it did not want the acceptor to take that particular piece of valid currency. 
On GBA2 the returning message will also be given if  the anti-string gate returns a note or if a second note is presented to the validators while the first is held in escrow. The first will be returned in this instance.

6.  BILL JAMMED - In this State, the acceptor has determined that it cannot successfully stack or return a note (Jammed).  The acceptor will not send this message until it has stopped trying to complete the operation (Stack of return).  If someone removes the Jammed note, the acceptor will automatically exit this State.

7.  STACKER FULL - If this State has been reported, the acceptor has determined that it cannot stack the note into the cashbox.  Typically, this means the cashbox is full.

8.  FAILURE - This State is reported when the acceptor has determined that some condition exists that prevents it from accepting any more currency, for example, if a sensor fails, the acceptor will enter this State.

ACCEPTOR EVENTS

Again, Events are only reported once to the Master.

1.  STACKED - This Event is reported after the note has been successfully stacked into the Cashbox.  At that point, the Master can issue credit for the note.

2.  RETURNED - This Event is reported after a bill has been successfully returned to the Patron by order of the Master following an Escrowed message.  This bill was valid, but the Master said to return it.

3.  CHEATED - This Event is reported if the acceptor detects a condition in which it believes the note is being manipulated.  The bill may either be returned to the Patron, or may be Stacked with no credit issued.  (Bill Value Field = 0000)

4.  BILL REJECTED - This Event is reported after the bill has been returned to the Patron because the acceptor found the bill to be invalid.

5.  POWER UP - This event indicates that the acceptor has just experienced a power up sequence.  This Event will continue to be reported until the acceptor has finished its initialization stage.  Also, this Event will be reported until the Master acknowledges the message at least one time.  This Event is also like a State since it can be reported more than once, but is guaranteed to be reported at least once.

OTHER MESSAGE INFORMATION THAT IS NOT A STATE OR AN EVENT

1.  LOCKABLE REMOVABLE CASH BOX PRESENT - This bit in the message is controlled by the Note Acceptor.  If the Cashbox is present, this bit will be set (Logic One).  If the Cashbox is not present, this bit will be clear.  The acceptor will not accept any currency if the Cashbox is absent.

2.  BILL VALUE - These three bits are used to show the denomination of the bill in process.  If the Bill Value is equal to 0000, then the bill is unknown (Occurs during power up with a bill in Escrow).

ELECTRICAL HOOKUP
The RS232 interface can be connected in one of two ways.  The first being a TTL level compatible three wire interface.  The second method is using a “True” RS232C three wire interface using levels that meet EIA RS-232 and CCITT V.28 specifications for logic levels.

TTL RS232 3-WIRE INTERFACE HOOKUP
· Use Pin 7 (Black Wire) for signal common

· Use Pin 5 (Green Wire) for the TXD line from the acceptor to the RXD line of the Master

· Use Pin 9 (WHT/BLK/GRN Wire) for the RXD line from the acceptor to the TXD line of the Master.

Note: You must turn off all DIP Switches on the optional Power Supply Board to enable this mode of operation.

 (Turn off DIPS 1,2,3,4 and 5).

“TRUE” RS232C 3-WIRE INTERFACE HOOKUP FOR UNITS WITH AN OPTIONAL PSU FITTED 

Note this applies to 24VDC and 110/220VAC Power supplies only

· Use Pin 7 (Black Wire) for signal common

· Use Pin 13 (WHT/BLK/BLU Wire) for the TXD line from the acceptor to the RXD line of the Master

· Use Pin 14 (WHT/BLK Wire) for the RXD line from the acceptor to the TXD of the Master.

Note: You must turn on DIP Switches 1,2,3 and 4 on the optional Power Supply Board to enable the True RS232C Mode of operation.

True RS232C 3 wire interface hookup for 12VDC Units.
This utilizes DSI harness part no TBA

· WHITE/BLACK Signal common/GROUND

· WHITE/RED Connect to 12 VDC

· Use GREEN wire for the TXD line from the acceptor to the RXD line of the Master

· Use WHITE/BLACK/GREEN wire for the RXD line from the acceptor to the TXD of the Master.

EXAMPLE MESSAGES 

RS232 INTERFACE

	MSG#
	SENT to Acceptor    CHK
	RECEIVED from Acceptor CHK
	STATUS
	EVENT

	1
	02 08 10 1F 11 00 03 16
	02 0B 20 01 10 08 00 01 01 03 32
	ID
	

	2
	02 08 11 1F 11 00 03 17
	02 0B 21 01 10 08 00 01 01 03 33
	ID
	

	3
	02 08 10 1F 11 00 03 16
	02 0B 20 01 10 08 00 01 01 03 32
	ID
	

	4
	02 08 11 1F 11 00 03 17
	02 0B 21 01 10 08 00 01 01 03 33
	ID
	

	5
	02 08 10 1F 11 00 03 16
	02 0B 20 01 10 08 00 01 01 03 32
	ID
	

	6
	02 08 11 1F 11 00 03 17
	02 0B 21 01 10 08 00 01 01 03 33
	ID
	

	7
	02 08 10 1F 11 00 03 16
	02 0B 20 01 10 08 00 01 01 03 32
	ID
	

	8
	02 08 11 1F 11 00 03 17
	02 0B 21 01 10 08 00 01 01 03 33
	ID
	

	9
	02 08 10 1F 11 00 03 16
	02 0B 20 02 10 00 00 01 01 03 39
	AC
	

	10
	02 08 11 1F 11 00 03 17
	02 0B 21 01 12 00 00 01 01 03 39
	ID 
	REJ

	11
	02 08 10 1F 11 00 03 16
	02 0B 20 01 10 00 00 01 01 03 3A
	ID
	

	12
	02 08 11 1F 11 00 03 17
	02 0B 21 04 10 08 00 01 01 03 36
	ES1
	

	13
	02 08 10 1F 31 00 03 36 STK
	02 0B 20 04 10 08 00 01 01 03 37
	ES1
	

	14
	02 08 11 1F 11 00 03 17
	02 0B 21 10 10 08 00 01 01 03 22 1
	STKD
	

	15
	02 08 10 1F 11 00 03 16
	02 0B 20 01 10 08 00 01 01 03 32
	ID
	

	16
	02 08 11 1F 11 00 03 17
	02 0B 21 01 10 08 00 01 01 03 33
	ID
	

	17
	02 08 10 1F 11 00 03 16
	02 0B 20 01 10 08 00 01 01 03 32
	ID
	


Abbreviations

ID = IDLE

ACC = ACCEPTING

ES1 = NOTE 1 ESCROW

REJ = REJECTING

STK = STACK

STKD = STACKED

CHK = CHECKSUM
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