IBM CR Firmware Releases
Last updated : 8th July 2011
When upgrading to 24.05 / 1.12 from the previous version, update the coin acceptor firmware first and then the controller as the controller requires a minimum version of coin acceptor firmware to work.

Compatibility Table
	Controller Firmware
	Coin Acceptor Firmware
	Release Date

	PTO-F1-V00.24.05
	TOR-F1-V1.12
	08/07/11

	PTO-F1-V00.24.03
	TOR-F1-V1.12
	17/06/11

	PTO-F1-V00.23.13
	TOR-F1-V1.07
	26/05/11

	PTO-F1-V00.23.12
	TOR-F1-V1.07
	24/05/11

	PTO-F1-V00.23.11
	TOR-F1-V1.07
	18/05/11

	PTO-F1-V00.23.07
	TOR-F1-V1.00
	04/05/11

	PTO-F1-V00.23.06
	TOR-F1-V1.00
	27/04/11

	PTO-F1-V00.23.05
	TOR-F1-V1.00
	20/04/11

	PTO-F1-V00.23.01
	TOR-F1-V0.96
	31/03/11

	PTO-F1-V00.22.01
	TOR-F1-V0.96
	28/03/11

	PTO-F1-V00.21.10
	TOR-F1-V0.94
	17/03/11

	PTO-F1-V00.20.07
	TOR-F1-V0.93
	16/03/11

	PTO-F1-V00.20.07
	TOR-F1-V0.85
	24/02/11

	PTO-F1-V00.20.07
	TOR-F1-V0.76
	23/02/11

	PTO-F1-V00.20.05
	TOR-F1-V0.76
	16/02/11

	PTO-F1-V00.18.02
	TOR-F1-V0.72
	18/01/11

	PTO-F1-V00.16.01
	TOR-F1-V0.55
	07/12/10


Controller Change Record

	Version
	Changes

	24.05
	Fix added when communication is lost to the coin acceptor during a carousel flush. The coin acceptor is power cycled by the controller after flushing is completed, but only when it is safe to do so. This fixes some additional

LED 2-1 errors.

	24.04
	To help prevent AU singulator jams :

Singulator stall threshold changed from 8 to 16

Singulator forward current trip changed from 220 to 100

Singulator reverse current trip changed from 250 to 100

Singulator flush reverse time changed from 3s to 1s

Also :

Carousel stall threshold changed from 8 to 16

Carousel forward current trip stays at 120

Carousel reverse current trip stays at 120

Also a speculative fix for ‘2 coins in 1 pocket’ after reviewing the way interrupts are handled

	24.03
	Improvements to handling of errors during coin acceptor firmware upgrades. If the coin acceptor runs the bootloader rather than the application firmware then a LED 2-12 error is raised ( i.e. a newer version of firmware is required ). A retry of firmware can be commenced immediately.

	24.02
	Better handling of LED 2-1 errors. Also new ccTalk self-check codes have been defined to isolate the error further.

	23.13
	If noise during a money-in transaction causes the I2C expander chip to reset and the entry flap to shut, this software will detect this condition and re-open the entry flap no more than 1 second later.

	23.12
	If at the end of an avalanche condition the wake-up sensor is blocked, the I2C expander chip is reset and retried 100ms later. Only if it is still blocked will a LED 1-9 error be generated.

	23.11
	Controller can now reset the coin acceptor internally ( without the host software knowing anything is wrong ) if the coin acceptor stops responding to polls.

I2C registers now refreshed to reduce the chance of a bus hang. Various improvements to increase the operating resilience in a noisy environment.

	23.07
	The retries on the internal serial bus to the coin acceptor have been reduced to less than 2 seconds to prevent coins piling up in the wake-up area off the singulator belt if the coin acceptor dies for some reason. This prevents a jam clearable by a host software reset turning into a service callout. These are EEPROM timer changes.
If the avalanche sensor is blocked when the flap is about to re-open, perhaps due to a coin blockage, then a fatal error is generated to notify the host there is a problem.

	23.06
	After programming controller firmware an ACK is now returned ( it was removed in 20.07 until a permanent fix was found ).

	23.05
	Various IBM defect list fixes:

XB057511: Much improved resilience on internal serial bus for coin acceptor and hoppers. Coin acceptor can lose comms for up to 5s and then recover. Comms re-established to hoppers at the start of each transaction.
XB058738,58953,58997: More resilience on signals through the I/O expander, unnecessary cashbox error handling removed.
XB058810: A new routine added to kill the motors in idle so they are never left running
XB059008: A number of updates to the hopper dispense algorithm so that zero hopper balances are honoured mid-payout as well as the start. The last empty hopper due to a ‘timeout’ is always reported correctly.

XB058871: Updating firmware should no longer produce a ‘Fault with NVRAM’ or a ‘Controller EEPROM checksum corrupt’ error.

	23.04
	Minimum version of coin acceptor firmware is now 0.96

	23.01
	Fixed bug that could lead to motors running indefinitely if the payout request is sent less than 1 second after the processing money in flag clears.

If hopper tray removed with coins on the carousel then re-insertion will flush all coins to cashbox and correctly update the cashbox balance / audit data. Also applies to other error conditions, software reset, hardware reset and power cycle.

The hopper balance is now always honoured for a ‘Pay money out’ command. Coin payout will not be attempted from a hopper with zero balance. Hopper balances must be preset after a manual fill.

	22.01
	Release candidate of 21.11 with some internal diag. disabled.

	21.11
	If coin acceptor is inhibited at the end of a transaction when the jam-jog is active then singulator could be flushed too soon; added a 1 second delay. Step change seen in reliability during life-testing.

	21.10
	Fix for spurious signal on singulator approach sensor. Singulator now not stopped when host stops talking or validator inhibited.

	21.09
	ccTalk communication interrupts are now low priority compared to other system events. This fixes a potential coin jam issue.

	21.06
	Minimum version of coin acceptor firmware is 0.76

	21.05
	Carousel over-current limit changed from 90 to 120 in forward and reverse directions

	20.07
	Fix for spurious ACKs on the bus immediately after a reset. This corrects an issue with the new bootloader talking to the main application.

	20.06
	Singulator start condition changed to entry flap opening rather than a coin over the wake-up sensor.

The ‘Changer initialising’ flag in the activity register is now always cleared on fatal error.

	20.05
	More internal diagnostics

	20.04
	Extra 100ms delay for reject coins before accept flap lifts

	20.03
	Entry flap now stays shut if carousel flush occurs during avalanche punishment and times out before flush completes. Initialisation flush of carousel now spots missing link flags/broken link opto, and missing pushers/broken credit opto.

	20.02
	Signal polarity fixes

	20.01
	Housekeeping

	19.05
	Fixed some controller to coin acceptor internal communication issues to allow re-flashing of coin acceptor if only coin acceptor bootloader is running.

	19.04
	Controller now checks for any missing slots in the hopper tray ( using DB flag logic in the hopper ) and reports an error if there is; this prevents coin leakage.

	18.02
	Adjusted carousel diverter tach positions after link opto was moved; this should fix any parking issues. Changed carousel current limit from 80 to 90.

	16.01
	More diagnostic codes added. Re-park removed from after mid-transaction cashbox flush.


Coin Acceptor Change Record

	Version
	Changes

	1.12
	Excessive jam-jog errors caused by missing tach signals now has early detection so controller can remedy quicker.

	1.11
	Upon detection of a blocked diameter opto during a self-check, the validator performs a jam-jog to clear any coins. The opto is then tested again; if blocked then fatal error. Enhanced error checking on multi-database coin files. Transition from idle state at power-up to error state has been clarified. Improvements to jam handling after validation and during parking.

	1.09
	WIP : Support for new multi-database coin files.

	1.07
	Various improvements to the coin acceptor / controller interface logic to allow recovery without host intervention.
Enhanced error checking on the coin specification download file to make sure it is in the correct format.

Fix to continuous jam-jogs on initialisation.

	1.00
	Comms poll timeout auto-recovery method added.

	0.99
	Comms poll timeout ( 400ms ) added so that if noise disrupts the internal serial bus between the coin acceptor and controller, coins are sent to reject, rather than jamming on the carousel.

	0.98
	If park opto fails for any reason then an error is notified immediately to the controller to prevent the singulator belt piling coins in and turning a customer clearable fault into a service callout ( CRU versus FRU ).

	0.97
	Wake-up timeout errors are no longer fatal; instead they start a jam-jog sequence to clear the deck. This allows unassisted error recovery.

	0.96
	Fixed a bug where a ‘wake-up level’ fatal error could follow a validator inhibit. The conditions that allow diagnostic information to be written to EEPROM have been tightened; fixes an issue inhibiting the coin acceptor ( which is host asynchronous ) with a coin mid-transport.

	0.95
	Prevent EEPROM log writes while coin acceptor is inhibited so coins are not missed during singulator flushing. Introduction of new EEPROM checksum. New coin validation post-processing module.

	0.94
	Ensures that a null ‘diameter voting’ parameter in EEPROM used in the coin validation module defaults to a sensible value. Not an issue on new coin acceptors; just when updating old ones to the latest firmware.

	0.93
	Fixed the ‘Coin Library’ identifier in the remote download file

	0.92
	Fixed bug in coin window programming

	0.91
	Fixed deletion of both single and all coins in a remote coin download spec.

	0.90
	Added remote coin download capability

	0.85
	Same as 0.84 but with a more efficient diagnostic output stream

	0.84
	Fix for an occasional parallel interface problem which results in good coins being rejected but credited. Usually occurs after first transaction and then stays in this mode until reset.

	0.76
	Stable code for life testing. Various updates to controller / coin acceptor parallel interface.

	0.72
	Fixed coin wake-up issue with coin arriving on disk but rotor arm does not move.

	0.55
	Work in progress.
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