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Document Revision History
	Revision
	Date
	Author
	Description

	A-002
	8/11/2003
	Stan Katz
	Update for version 3.17

	A-003
	4/22/2004
	Stan Katz
	Update for Version 3.18

	A-004
	8/25/2004
	Stan Katz
	Update for Version 3.19

	A-005
	11/19/2004
	Stan Katz
	Update for Version 3.20

	A-006
	11/18/2008
	KRH
	Update for Version 3.21

	
	
	
	


Table 1:  Document Revision History

1 Purpose / Scope

The purpose of this Software Release Document (SRD) is to provide a mechanism to record the revision history for the Quickstep firmware used in the Model 2703AP CPU module and in the Model 2642 CPU module, also known as the 2703A CPU module.  Within this document, each revision shall contain a list of:

· Known defects

· Corrected defects

· Enhancements

· Suggested enhancements for future releases

This specification is intended to be a living document.  It should be updated with all future firmware revisions, as well as with any additional information that is deemed necessary for the production and maintenance of the Models listed above, as well as any new modules developed throughout its product lifecycle.  As defects and/or enhancements arise, they should be immediately added to the associated list so that they may be addressed in future releases.

2 References / Related Publications

Revision Histories

2.1 Revision:  3.15 (Initial Release)

	Release Date:
	Pre 2003

	Released By:
	Stan Katz

	Filename:
	CTC2703AP3_15.sr CTC2703A3_15.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 2.95.2 (Microcross X-Tools 2.2c)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	Initial release.

	Reasons for new release:
	Initial release


There is no new release of the firmware, this is the version that was currently being shipped when this Software Release document system was initiated.

2.2 Revision:  3.17 

	Release Date:
	01/06/2004

	Released By:
	Stan Katz

	Filename:
	CTC2703AP3_17.sr CTC2703A3_17.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 2.95.2 (Microcross X-Tools 2.2c)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	All production.

	Reasons for new release:
	Added support for CTC2215 Analog Input Module

Corrected communications to be backwards compatible with 2701E when parity errors are detected

Added additional communications parameters


The support for the CTC2215 Analog Input module was added to support a new version of the Multipro that was supplied with older 2641 CPU which is no longer in production. To allow the Multipro Configuration to operate it was necessary to add a driver for the 2215 module to the 2642 CPU module and it was added to the 2703A/AP at the same time.

The changes to the communications were mainly to provide backwards compatibility for a program that was written for a 2701E CPU module and was now run on a 2703AP CPU. The communications device was configured as 9600 Bd, 7 bit, No Parity and 1 stop bit. The 2701E was configured as 9600 Bd, 8 bit, No Parity and 1 Stop bit. When the device sent two characters in succession, the first character was identified as having a framing error (since the Start bit of the second character was in the timeslot of the Stop Bit of the first character) and the 2703 ignored this character. The 2701E did not consider framing errors significant and accepted this character and the Quickstep program was making decisions based on this character value.

Initially we added the ability to set the communications parameters to match the device, but this meant that the character codes were different between the 2701E and the 2703, so an additional change was made to allow the 2703 to ignore framing errors and this was made to default (power on) configuration.

2.2.1 Correct Defects

	Item
	Date
	Corrected By
	Issue

	1 
	
	
	


2.2.2 Known Defects

	Item
	Date
	Found By
	Issue

	1 
	
	
	If the initial characters of a message are lost, and the requesting device does not wait for the controller to fully time-out (which may be longer than expected if the controller is treating a binary protocol message as ASCII protocol) then communications does not recover.

	2 
	
	
	When issuing multiple commands to servo channels in the same step, the total time can exceed the watchdog timeout time and cause the system to watchdog fault.


2.2.3 Enhancements

	Item
	Date
	Implemented By
	Issue

	1 
	01/07/2004
	Stan Katz
	Added support for the CTC2215 Analog Input Module

	2 
	01/07/2004
	Stan Katz
	Added registers to configure the serial parameters

Register 12308 – Parity (0=None, 1=Odd, 2=Even)

Register 12309 – Number of Stop Bits (1 or 2, 0=Ignore Rx, 1 TX)

Register 12310 – Number of Data Bits (7 or 8)

	3 
	01/07/2004
	Stan Katz
	Added the option to ignore Framing Errors on reception when the number of Stop Bits (Register 12309) is set to 0. With this setting all transmitted data has 1 Stop Bit 


Table 2:  Enhancements

2.2.4 Suggested Enhancements

	Item
	Date
	Suggested By
	Issue

	1 
	
	
	


2.3 Revision:  3.18 

	Release Date:
	04/22/2004

	Released By:
	Stan Katz

	Filename:
	CTC2703AP3_18.sr CTC2703A3_18.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 3.2 (Microcross X-Tools 3.0a)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	All production.

	Reasons for new release:
	Added support for CTC2720 Analog Input/Output Module

Corrected communications to recover from communications errors generated by receiving a partial message on startup when a communicating device is transmitting while the 2703 is initializing and the initial characters of the message are lost.

Corrected a problem with the Servo driver that could cause a Watchdog failure when processing commands for several servo channels in the same step.

Slightly increased program memory


The support for the CTC2720 Analog Input/Output module was updated to handle the revised 2720 firmware that handles the scaling and offset on a per channel basis instead of using a single set of parameters for all the channels on the card. This increases the effective resolution of the I/O.

The 2703 firmware was update to use the same communications synchronization procedure as the 2701E. The problem was that when the initial characters of a message are lost (e.g. when a request is received while the system is initializing and before the communications has been configured) then the controller might process the remainder of a binary protocol message as if it were an ASCII protocol command. This means that it will wait for a CR character before processing the command and the ASCII protocol inter-character timeout is usually longer than the Binary protocol message timeout. The result is that the requesting device times out and repeats the request, which is added to the message buffer. Eventually the message buffer overflows and the data is discarded, but this usually results in the characters at the start of the final message also being discarded and the cycle restarts.

The solution is to identify illegal ASCII protocol characters that are the start of a binary protocol message and when they are detected, to discard any data in the receive buffer and treat this as the start of a new Binary protocol message.

The servo driver was relying on the watchdog being fed in between quickstep steps. However in the case where multiple commands are issued to different servo channels in a single step, the 2219 may still be busy processing a command for one channel when the second command is issued. In this case Quickstep will wait for the first command to be processed before issuing the command to the other channel. Where there are multiple servo cards the total delay can exceed the watchdog timeout. The change will feed the watchdog whenever the driver tries to issue a command and finds that the 2219 card is still busy with the previous command. If the 2219 card is not busy then no additional feed watchdog commands are generated.

The change to the program memory size was achieved by moving the step offset table and the Volatile register data from the 128 K area reserved for Quickstep program and Data table. This allows a quickstep program that has a full data table (64K) to have an additional 4 to 6 k available for the Quickstep program, provided the total number of steps is within limits (1024 for the 2703A/Multipro, 4096 for the 2703AP).

2.3.1 Correct Defects

	Item
	Date
	Corrected By
	Issue

	1 
	04/22/2004
	Stan Katz
	Communications failure on system startup

	2 
	04/22/2004
	Stan Katz
	Multiple Servo commands can generate a watchdog fault


2.3.2 Known Defects

	Item
	Date
	Found By
	Issue

	1 
	7/12/2004
	Stan Katz
	Communications can take a long time to synchronize on startup


2.3.3 Enhancements

	Item
	Date
	Implemented By
	Issue

	1 
	04/22/2004
	Stan Katz
	Added support for the CTC2720 Analog Input Module

	2 
	04/22/2004
	Stan Katz
	Added code to re-synchronise the serial communications when the initial characters of a message are lost.

	3 
	04/22/2004
	Stan Katz
	Added code to prevent the watchdog timing out when executing multiple servo commands in a single step. If the servo channel is not ready when the driver tries to send a command then it will feed the watchdog once before waiting for the servo to finish processing any previous commands.

	4 
	04/22/2004
	Stan Katz
	Updated scripts and makefile to use the latest version of the compiler.


Table 3:  Enhancements

2.3.4 Suggested Enhancements

	Item
	Date
	Suggested By
	Issue

	2 
	
	
	


2.4 Revision:  3.19 

	Release Date:
	08/25/2004

	Released By:
	Stan Katz

	Filename:
	CTC2703AP0319.sr CTC2703A0319.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 3.2 (Microcross X-Tools 3.0a)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	All production.

	Reasons for new release:
	Added support for CTC2720 Analog Input/Output Module

Corrected communications to recover from communications errors generated by receiving a partial message on startup when a communicating device is transmitting while the 2703 is initializing and the initial characters of the message are lost.

Corrected a problem with the Servo driver that could cause a Watchdog failure when processing commands for several servo channels in the same step.

Slightly increased program memory


The 2703 firmware was updated again to improve the communications synchronization procedure. The Version 3.18 firmware was detecting the start of a Binary message within an ASCII message and discarding the data in the receive buffer to treat this as the start of a new Binary protocol message. The problem found was that the communications timeout was not being restarted, even though the Binary protocol message was detected and responded to. When the communications was relatively slow, the timeout occurred before the next request was received, cleared the receive buffer (which was then empty) and communications proceeded correctly from then on.

However, depending on the Host system timing, if the timeout occurred during the reception of the next command, the initial characters of the Binary command were discarded, so the controller treated it as an ASCII command and the entire resynchronization process had to repeat, causing some delays. Eventually the timeout would not occur during message reception and the system would then operate properly.

The change was to reset the timeout whenever the start of a Binary message was detected and the data in the buffer was discarded.

The additional Read Multiple Registers command was added to improve performance with the CTC OPC product (and will also help with CTC HMI). It is a new command that was added to the 5100 firmware and takes a list of register numbers, returning the values. The code was copied and slightly modified from the 5100 code.

2.4.1 Correct Defects

	Item
	Date
	Corrected By
	Issue

	1 
	04/22/2004
	Stan Katz
	Slow Communications synchronization on system startup


2.4.2 Known Defects

	Item
	Date
	Found By
	Issue

	1
	11/19/2004
	Ken Kollett
	Reading of Analog inputs from a 2207/13 may read before the data has been updated


2.4.3 Enhancements

	Item
	Date
	Implemented By
	Issue

	1 
	04/22/2004
	Stan Katz
	Added support for the Read Multiple Registers command

	2 
	04/22/2004
	Stan Katz
	Added code to restart communications timeout timers when re-synchronizing the serial communications.


Table 4:  Enhancements

2.4.4 Suggested Enhancements

	Item
	Date
	Suggested By
	Issue

	1 
	
	
	


2.5 Revision:  3.20 

	Release Date:
	11/19/2004

	Released By:
	Stan Katz

	Filename:
	CTC2703AP0320.sr CTC2703A0320.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 3.2 (Microcross X-Tools 3.0a)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	All production.

	Reasons for new release:
	Corrected handshaking with the 2207 Analog input board to ensure that the analog data read is valid


Some customers found that it was possible to read invalid data from the 2207 Analog input card under some conditions. In particular, because the driver did not verify that the command was received before checking the status and reading the result, the controller could complete the read before the data on the card was updated and thus re-read the value from the previously read analog channel. The revised driver waits for the card to accept the command (by the status becoming zero) before starting the wait for the card status to become 1 to indicate the data is ready.

2.5.1 Correct Defects

	Item
	Date
	Corrected By
	Issue

	1 
	11/19/2004
	Stan Katz
	Reading of Analog inputs from a 2207/13 may read before the data has been updated


2.5.2 Known Defects

	Item
	Date
	Found By
	Issue

	1
	
	
	


2.5.3 Enhancements

	Item
	Date
	Implemented By
	Issue

	1 
	
	
	


Table 5:  Enhancements

2.5.4 Suggested Enhancements

	Item
	Date
	Suggested By
	Issue

	1 
	
	
	

	
	
	
	


2.6 Revision:  3.21

	Release Date:
	11/18/2008

	Released By:
	Kevin Halloran

	Filename:
	CTC2703AP0321.sr CTC2703A0321.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 3.2 (Microcross X-Tools 3.0a)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	All production.

	Reasons for new release:
	Watchdog going off during restart/reset of > 3 2220 PID boards.


2.6.1 Correct Defects

	Item
	Date
	Corrected By
	Issue

	1
	11/18/2008
	KRH
	> 3 2220 PID boards in rack causes a watchdog fault when reset/restart the program.  Fine on power up since watchdog disabled.  Now fire watchdog while looping waiting for a response from a dual port board.


2.6.2 Known Defects

	Item
	Date
	Found By
	Issue

	1
	
	
	


2.6.3 Enhancements

	Item
	Date
	Implemented By
	Issue

	2 
	
	
	


Table 6:  Enhancements

2.6.4 Suggested Enhancements

	Item
	Date
	Suggested By
	Issue

	2 
	
	
	


2.7 Revision:  3.22

	Release Date:
	05/07/2009

	Released By:
	Kevin Halloran

	Filename:
	CTC2703AP0322.sr CTC2703A0322.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 3.2 (Microcross X-Tools 3.0a)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	All production.

	Reasons for new release:
	Watchdog going off during restart/reset of > 3 2220 PID boards.


2.7.1 Correct Defects

	Item
	Date
	Corrected By
	Issue

	1
	
	KRH
	


2.7.2 Known Defects

	Item
	Date
	Found By
	Issue

	1
	
	
	


2.7.3 Enhancements

	Item
	Date
	Implemented By
	Issue

	3 
	
	KRH
	2215 Boards

9400 is number of boards

9401 to 9416 is enable for each board

Analog register read as normal, either from scan memory or directly from board

16 boards supported.

If enable or disable board scanning must wait 20mS before read from analog input.  May be OK but could be in the middle of an update and don't know what would happen.  Chip may just abort current and start new




2.8 Revision:  3.23

	Release Date:
	07/29/2010

	Released By:
	Kevin Halloran

	Filename:
	CTC2703AP0323.sr CTC2703A0323.sr

	Checksum:
	N/A

	Memory Requirements:
	FLASH:  32k  bytes (internal to SH7017/SH7045 CPU)

SRAM:   1K bytes (internal to SH7017/SH7045 CPU)


64K bytes non-volatile (external to CPU)

	Compiler/OS
	GNU C Compiler sh-elf-gcc 3.2 (Microcross X-Tools 3.0a)

OS:  None

	Processor(s):
	Hitachi SH2:  HD64F7017F28 HD64F7045F28

	Release Usage:
	All production.

	Reasons for new release:
	Watchdog going off during restart/reset of > 3 2220 PID boards.


2.8.1 Correct Defects

	Item
	Date
	Corrected By
	Issue

	1
	07/29/2010
	KRH
	Count up/down instruction now references register if no input specified.


2.8.2 Known Defects

	Item
	Date
	Found By
	Issue

	1
	
	
	


2.8.3 Enhancements

	Item
	Date
	Implemented By
	Issue

	4 
	07/29/2010
	KRH
	2215 Boards – Allow register timing adjustment for reads of 2215 dual ported ram and data conversion timings.

int preCommandDelay=0;

int triggerDelay=10;

int preTriggerDelay = 100;

Logic is as follows:

      // Start it...

      if (preCommandDelay)

      {

            OS_PAUSE( preCommandDelay/*microseconds*/);

      }

      base[OFFSET_2215_COMMAND] = command;

      if (preTriggerDelay)

      {

            OS_PAUSE( preTriggerDelay/*microseconds*/);

      }

      /* now, trigger a conversion via the CONVERT bit */

      base[OFFSET_2215_COMMAND] = command | COMMAND_2215_START_CONV;

      if (triggerDelay)

      {

            OS_PAUSE( triggerDelay/*microseconds*/);

      }

      base[OFFSET_2215_COMMAND] = command;

Registers to use are:

#define REG_2215_PRE_COMMAND_DELAY   RegisterNumber(9417)

#define REG_2215_PRE_TRIGGER_DELAY      RegisterNumber(9418)

#define REG_2215_TRIGGER_DELAY              RegisterNumber(9419)




Suggested Enhancements

	Item
	Date
	Suggested By
	Issue

	3 
	
	
	


3 Open Document Issues

Table 7 is a compiled list of all open issues pertaining to this document and/or to the procedures described within.

	Issue #
	Description

	1 
	


Table 7:  Open Issues

Hardware Revisions:

Multiple
Firmware Revisions:

3.23
Document Revision:

A-008
File Name:


\\Moe\SW\Release\Firmware\CTC2703-SRD-008.doc
Date: 
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