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Scope and Introduction (Please Read)

This document describes the important changes to the TFX Head firmware that come with version 1.04, and outlines procedures for upgrading head and MPE firmware.

In this release, every effort has been made to make the code compatible with the current release of MPE code so that a synchronized upgrade is not required.  Without a new MPE version (not yet released Feb/01) the new thickness-based delay functionality of the TFX Head firmware is unavailable, but all other head functionality is present.  

WARNING!  The new version of head code will in general require a modification of the power setting for optimal image quality. Thus, do not load the code if you are not prepared to run a power series to re-optimize image quality. 

The Appendices provide a reference guide for backing up and restoring NVS parameters and the procedure for loading Thermal Head Firmware.

The formatting conventions used in this document are as follows:

· TFX commands contained within procedures, to be typed are in the font Courier and preceded by TFX >. Exceptions to this rule are commands contained in an explanation of a new feature where commands are in bold.

· MPE commands contained within procedures, to be typed are in the font Courier and preceded by >>. Exceptions to this rule are commands contained in an explanation of a new feature where commands are in bold.

· All nvs parameters are in italics.

1. Laser Safety Practices

To use this document the FSE must have attended a Thermal introductory course given either by the service-training department, the product specialist or the engineering support team, and is therefore familiar with the safety precautions when working with a Thermoflex machine.

DANGER: Never operate the Thermoflex machine with the write laser beam on and a door open.  Do not use the service bypass jigs to bypass the door interlocks.
2. Related documents (including web - site addresses)

· http://intranet.creo.com/support/html/heads/tfx/firmware.htm
· http://intranet.creo.com/support/html/heads/tfx/index.htm
· http://intranet.creo.com/support/html/heads/tfx/firm_release.htm
3. Common Acronyms

	MPE
	Main Processor Electronics

	CTP
	Computer to Plate 

	NVS
	Non-Volatile-Storage

	PRM
	Head Non-Volatile Parameters

	DPC
	Diode Power Curve


4. Preliminary Checklist (complete before you begin!)

1.  FORMCHECKBOX 

Note that you cannot upgrade the TFX firmware using the redirect enable/disable feature.  You must have a terminal program running, giving you direct access to the diagnostic port on the TFX head.  For more information on properly configuring terminal programs, refer to Appendix A.

2.  FORMCHECKBOX 

Type the following command in the MPE window:

>> list version

Then record the following:

current “MPE Firmware version”:

____________

current “Thermal software version”:

____________

current “MPE hardware version”:

____________

Then type the following command in the TFX window:

TFX > ver

Then record the following:

current “Firmware”:



____________

current “Build”:



____________

current “Control board”:


____________

current “Xilinx”:



____________

If the “MPE hardware version” is less than 03, then a hardware upgrade is required before the MPE firmware or TFX Head firmware can be upgraded.  The part # for the required MPE board upgrade is 10-0733C and once installed the MPE NVS must be restored before continuing.

Note: The “Thermal software version”, more commonly referred to as the “Thermal module”, is one module of the MPE firmware.  Appendix D lists which Thermal module was present in the different MPE firmware versions, together with compatible TFX head firmware versions for the various Thermoflex models.

3. If you are performing a field upgrade to the TFX head firmware, it is mandatory that the both head firmware and the Thermal module are kept synchronized.  In all cases, the MPE code should be upgraded first and then the TFX head firmware upgraded to a version compatible with the Thermal module within the MPE firmware. Please refer to Appendix D for tables, which cross reference the versions of MPE code, the version of thermal module contained within the MPE firmware, and the compatible TFX head code.

Note: As a general rule, if the current MPE firmware contains a Thermal module that will not support TFX head firmware version 1.04, you should first upgrade to a version of MPE code that does support TFX head firmware version 1.04.  After you have done this, reboot, ensuring that the machine is functioning correctly.  Then you can upgrade the TFX head firmware to version 1.04.

An example would be a Thermoflex with MPE code version 1.10 and TFX head firmware version 0.50. 

Step 1. Upgrade MPE firmware to version 1.21. (After reading all the release notes between 1.10 and 1.21 to ensure all necessary steps are performed).

Step 2. Reboot and ensure the system is functioning correctly.

Step 3. Upgrade TFX head firmware to version 1.04. (Using this document)

4.  FORMCHECKBOX 

If you are installing a new or replacement head, it is also mandatory that both the TFX head firmware and the Thermal module within the MPE firmware are kept synchronized.  The MPE firmware should be upgraded to a version so that the “Thermal module” within the MPE firmware is compatible with the replacement head prior to installing the head.  

Note: If it is still not clear after reading the MPE firmware release notes which versions it is OK to skip, you should call the Product Specialist for your Thermoflex model.

5.  FORMCHECKBOX 

Ensure you have the following file available:

· TFX Head firmware version 1.04 (HT104R1568.BIN)

6.  FORMCHECKBOX 

Ensure “Allegro”, “PrintConsole”, or “Prinergy” software is not running.

5. Upgrade Procedure

The TFX head firmware is available on the service web site at:

http://intranet.creo.com/support/html/heads/tfx/firm_release.htm 

1. If any field upgrade is required, then the MPE firmware must first be upgraded prior to performing the head upgrade.  Refer to Appendix D and the customer support technical library, as these versions are updated frequently.

2. Back up the head NVS.  Refer to Appendix B for the procedure.

3. Load the new firmware.  Refer to Appendix C for the procedure.  

4. Reset the head with the command:

TFX > reset soft

5. Run a power series and update the power setting to ensure optimal plot quality.  

6. Generate some test plots to ensure that plot quality has not noticeably degraded because of the upgrade.  

6. PRM Changes

6.1 FOC Changes

The version 1.04 firmware includes some changes to the focus algorithm.   While these changes should improve focus quality, they will also require some changes to the FOC parameters.  In particular, it will be necessary to change the value of the FOC learngain parameter from 0.05 to 0.035.  Failure to do so will compromise image quality and result in spurious focus errors.

6.2 MED Changes

In TFX firmware version 0.50, sr and sd media parameters were added to the TFX MED subsystem. This was done in anticipation of making sr and sd head dependent parameters.  

The sr and sd parameter functionality has changed with version 1.04 firmware.  Previously, the sr and sd values stored in the MPE were the active values used by the machine.  In version 1.04 firmware, the sr and sd values stored in MED in the TFX head are the active values used by the machine.  Upon reset, the sr and sd values are automatically copied from MED to the MPE.

A new (as-yet unreleased) version of MPE firmware is required in order for the sr and sd changes to take effect.  Without the new MPE firmware, the sr and sd values will continue to be stored permanently in the MPE media subsystem, and the values stored in MED will not be used.  The sr and sd storage locations and active values are summarized in the table below.

	Firmware Version
	sr/sd Location
	Active sr/sd Location
	Firmware Action

	TFX
	MPE
	TFX
	MPE
	
	

	0.50
	1.21
	MED
	media
	MPE media
	MPE media sr/sd copied to head

	1.04
	1.21
	MED
	media
	MPE media
	MPE media sr/sd copied to head

	1.04
	future 
	MED
	hdm
	TFX MED
	TFX MED sr/sd copied to MPE hdm


After upgrading, sr and sd may differ in the head and MPE.  If this happens, sr and sd must be copied to the head by typing:

TFX > set med <med index> sr <sr value>

TFX > set med <med index> sd <sd value>

where TFX ‘med index’ = MPE ‘media index’ – 1.  So, if a given media’s definitions are stored in hdm 1 and media 1 on the MPE, they are stored in MED 0 on the head.

6.3 Summary of all Changes

The following table details which head parameters have changed in this release.  

	  NVS Parameter
	Comment
	Description
	See Section

	set dio pix_delay
	added
	New DIO parameter “pix_delay” added. 
	8.1

	set thk
	added
	THK subsystem added to the DIO module.
	8.2

	set thk thk_delay
	added
	New THK parameter “thk_delay” added.
	8.2

	set thk thickness
	added
	New THK parameter “thickness” added.
	8.2

	set sys edge_comp
	added
	New SYS parameter “edge_comp” added.
	8.5

	set sys pix_boost
	added
	New SYS parameter “pix_boost” added.
	8.6

	set foc rcvrgain
	added
	“rcvrgain” moved from FOC to MED.
	

	set foc learngain
	changed
	Default value changed from 0.05 to 0.035.
	

	set foc errorcal
	changed
	Default value changed from 100 to 180.
	

	set foc ActMode
	added
	New FOC parameter “ActMode” added.
	

	set foc Tfuture
	added
	New FOC parameter “TFuture” added.
	

	set foc FCk1
	added
	New FOC parameter “FCk1” added.
	

	set foc FCk2
	added
	New FOC parameter “FCk2” added.
	

	set foc FCki
	added
	New FOC parameter “FCki” added.
	

	set foc FCa1
	added
	New FOC parameter “FCa1” added.
	

	set foc FCa2
	added
	New FOC parameter “FCa2” added.
	

	set foc FCa3
	added
	New FOC parameter “FCa3” added.
	

	set foc FCa4
	added
	New FOC parameter “FCa4” added.
	

	set foc ForceControlLUT
	added
	New FOC parameter “ForceControlLUT” added.
	

	set foc EffectiveGapLUT
	added
	New FOC parameter “EffectiveGapLUT” added.
	

	set med sr
	default
	This is now the active “sr” for the machine.
	

	set med sd
	default
	This is now the active “sd” for the machine.
	

	set med rcvrgain
	deleted
	“rcvrgain” moved from FOC to MED.
	


7. New Functionality

7.1 Individual Pixel Delay

In order to compensate for any pixel misalignment in the mainscan direction, we introduced individual pixel delays.  This type of misalignment shows up as exceptionally crooked, ragged or sawtooth edges along horizontal lines when an image is viewed under a microscope. 

Note: a uniform or near-uniform sawtooth edge is more likely caused by media thickness effects, and is corrected for using the media thickness dependent pixel delay discussed in section 8.2.  

Individual pixel delays shift the writing position of any individual pixel in the mainscan direction.  The delays are specified in units that correspond to a half-pixel displacement on the image, e.g. a delay of 3 corresponds to a 1½  pixel displacement in the mainscan direction.  The minimum delay is 0 and the maximum  is 7, or 3½ pixels.   

The individual pixel delays will shift the position in one direction only, i.e. they only compensate for pixels being written in advance of other pixels.  To enable shifting pixel positions in both directions, first set the delay of all pixels to 4 (which causes no relative shifts) then use delays of 5, 6, or 7 to correct for advanced pixels, and 0, 1, 2, or 3 to correct for lagging pixels.

There are two types of pixel delays, temporary and permanent.  Temporary delays are not saved after reset, and are designed to allow the user to experiment with while adjusting any pixel misalignment.  These delays can be set using either of the following commands:

TFX > ld <diode> <delay value> delay

TFX > ld all <delay value> delay

The first command will set an individual diode’s delay to the specified value.  The second command will set every diode’s delay to the specified value.

In order to view the temporary pixel delays, enter the following command:

TFX > ld

The temporary diode delays will be displayed along with other current laser statistics.

The second type of pixel delay is the permanent pixel delay.  Permanent delays are stored in the DIO subsystem, in the pix_delay parameter.  These delays are saved after reset, and can be set using either of the following commands:

TFX > set dio pix_delay <diode> <delay value>

TFX > set dio pix_delay all <delay value>

The first command will set an individual diode’s delay to the specified value.  The second command will set every diode’s delay to the specified value.

In order to view the permanent pixel delays, enter the following command:

TFX > set dio pix_delay

The head will use the permanent pixel delays as a default on start-up.  You should also note that the temporary delays are set to be the same as the permanent delays on start-up.  If you wish to modify and use the temporary delays instead of the permanent delays, then type:

 TFX > hold delay on

Similarly, if you wish to change back to the permanent delays, type:

TFX > hold delay off

In order to determine if the delay hold is on or off, enter the following command.

TFX > sys info

If you are happy with the temporary delays and wish to save them to the permanent delays, enter the following command:

TFX > ld save delay

If, at any time, you want to see the actual pixel delay for a given diode, enter the following command:

TFX > ld <diode>
7.2 Media Thickness Dependent Pixel Delay

Individual pixel delays allow us to compensate for single diodes that are imaging out of line with the other diodes.  Media thickness-dependent pixel delays, on the other hand, allow us to reduce the saw tooth effect that appears primarily on thick media.  The saw tooth effect in this case is periodic, repeating for every column of diodes.

The thickness dependent pixel delays are stored in thk_delay in the THK subsystem.  There is a copy of the THK subsystem for every media thickness.  The media thickness for a given copy is stored in the thickness parameter in the THK subsystem.  The thickness values correspond to hard-coded values in the MPE, and should not be changed during normal operation.

Because the saw tooth effect is a repeating four-pixel pattern, there are four values stored in thk_delay.  Each value is applied to one of the rows of diodes in the diode array.  So, the compensation will also repeat for each column of diodes.

The units used for the thickness dependent delays are the same as those used for the individual pixel delay discussed in section 8.1.  So, the minimum delay is 0 and the maximum is 7, which corresponds to an actual maximum shift of 3½ pixels in the writing position.

7.3 Cable Detection

Utilities were added in this version of head firmware to detect the hotlink and SCLK cables.  If, for some reason either of the cables carrying these signals are disconnected or damaged, or the signals are not present for some other reason, then an error will be reported.  In addition, we check the hotlink for data faults or the overflow condition.  Again, if a data fault or an overflow is detected, an error will be reported.

If a hotlink fault occurred, and was subsequently corrected, the hotlink error counter should be reset by typing:

TFX > dsc hotlink reset

7.4 Confirm Head Stage Location

When measuring diode power it is important that the head stage is in the HOME position.  If the head stage is not in the HOME position, power reflecting off the drum can generate false power readings.

In order to ensure that the head stage is in the correct position, we have added a prompt before every command that measures the power.  Commands that measure power include cal, analyze, ld read, dps raw, and dps read.  The prompt that will be displayed is:

   --- Head stage must be in HOME position. – Continue (Y/N)?

In order to continue, type:

TFX > Y

Note that the prompt will capture your single-letter response as soon as you type it, before you hit the “Enter” key.  So, hitting any key in addition to the ‘Y’ key or ‘N’ key will be interpreted by the firmware as an additional command.  For instance, if you hit ‘Enter’ after you type ‘Y’, the ‘Enter’ will be interpreted in the same way as if you hit ‘Enter’ without any text.  This can cause certain commands to abort, such as dps raw range.

7.5 Edge Compensation 

Edge compensation corrects for asymmetry between the mainscan and subscan edges of half-tone dots.  When edge compensation is enabled, it adds a ½ pixel along the mainscan trailing edge of all written features, which subdues certain screening artifacts produced by different RIPs.  While this is desirable, it can change the head’s dot gain characteristics. This may require the customer to recalibrate dot gain curves, and may mean that remakes of plates made with edge compensation would not be a good colour match to those made previously without edge compensation.

Edge compensation is enabled or disabled using the SYS edge_comp parameter.  When edge_comp is “True” it is enabled, and when edge_comp is “False” it is disabled.  Currently, the default is “False” in order to ensure compatibility with customer dot gain curves that have been produced on currently existing machines in the field.  However, it is possible that the default value will change in the future.

Edge compensation and pixel boost (discussed in section 8.6) must not both be enabled.  Doing so will compromise image quality.

7.6 Pixel Boost

When pixel boost is enabled, it applies a ½ pixel extension only to those single pixels that do not have neighbouring mainscan pixels.  Hence, pixel boost addresses the same artifacts as edge compensation.  Although the effect on these artifacts is slightly less, enabling pixel boost does not affect the head dot gain characteristics. 

Pixel boost is enabled using the SYS pix_boost parameter. When pix_boost is “True” it is enabled, and when pix_boost is “False” is it is disabled.  Currently, the default is “True”.  However, it is possible that the default value will change in the future.

Edge compensation and pixel boost must not both be enabled.  Doing so will compromise image quality.
Appendix A

Terminal Program Setup

ProComm Setup

The PCPLUS terminal utility is usually used to communicate with the TFX head.  This utility may be run from either DOS (or a DOS window) or it may be used with a “Windows” style interface.  It is assumed that the terminal program will be run on the system workstation.  If it is run on another PC it may be necessary to change all the hard drive reference letters in this appendix from E: to C:. Any files created on the C: drive of a separate PC (i.e. terminal) should be copied over to the workstation on drive E: for archival purposes.  The following subsections show the necessary changes to the default configurations of the PCPLUS programs. 
Setting up PROCOMM  Plus for DOS (version 2.0)
Hit “Alt-S” and select “Protocol Options” and “General Options”

Set “Abort transfer if CD lost”


to
“No”

Hit “Esc” to return to “Protocol Options” menu 

Set “Character Pacing (milliseconds)”

to
“0”

Set “Line Pacing (1/10 sec)”


to
“0”

Set” Pace Character”



to
“126”

Setting up PROCOMM  Plus for Windows 95 (version 4.0)
Under
“Setup” - “System” - “System Options…” 

Select
“Data” Tab

Select
”Path” Tab

On the “Download Path” entry line, set a path for downloaded files.  For example, E:\NVS (This specifies only the download file path, not the filename itself).  

Select “OK”

Under
“Setup” - “Data” - “Transfer Protocol…” 

Under
“CR options - upload”

select
“Don’t translate CR”

Under
“LF options  - upload”

select
“Don’t translate LF”

Under
“CR options - download”

select
“Don’t translate CR”

Under
“LF options  - download”

select
“Don’t translate LF”

Be sure to check the “Use” box and specify  “~” for the line pace character

Select “OK”

Under
“Setup” - “Data” - “Setup Files…”

Under
“Meta Keys”


select
“None”

Under
“Translate Table”


select
“None”

Under
“Capture”


select
“None”

Select
“Setup” (brings up “Capture File Options” window).

In “Capture File Options” window”

Enable
“Write text as it appears on screen”

Disable
“Write filtered text with no emulation escapes”

Disable
“Write raw text including all escapes”

Enable
“Overwrite existing capture file”

Enable
“Query for file name when capture is started”

SPlot Setup

The SPLOT terminal utility is the preferred terminal program to use for all CreoScitex applications.  It is assumed that the terminal program will be run on the system workstation.  If it is run on another PC, it may be necessary to change all the hard drive reference letters in the filenames. Any files created on the C: drive of a separate PC (i.e. terminal) should be copied over to the workstation’s System Drive (S:, D:, or E:). 
If SPLOT is functioning properly, a terminal prompt should appear when the Enter key is pressed.  If the terminal prompt does not appear, execute the following steps to ensure that the terminal link is set-up correctly.

1. Under “Term”, ensure that a check mark appears in front of “Terminal File.”  If no check mark appears, click on “Terminal File.” 

2. Under “Term”, ensure that a check mark appears in front of “Input Mode.”  If no check mark appears, click on “Input Mode.” 

3. Under “Term”, select “Port…” and ensure that the correct input port is selected.  

4. Under “Term”, select “Port Settings…” and ensure that the baud rate is 115200, parity is “none”, data bits is 8, and stop bits is 1.  

Appendix B

Backing up and Restoring NVS Parameters
Before upgrading the firmware of any machine, it is important to backup the current head parameters in case it becomes necessary to revert to the previously installed version of firmware.

What is the NVS?
The NVS provides storage for machine-dependent parameters that must remain intact between power cycles.  

Saving individual NVS parameters is automatic in the TFX Head.  Whenever a parameter is changed, it is updated in the head parameter subsystem.    

Whenever firmware is upgraded in a recorder machine, some of the NVS parameters may need to be upgraded as well.  In these cases, it will be necessary for the installer to configure or calibrate certain parameters to ensure that the head is able to access its full range of functionality. 

Backing up the NVS Parameters

Complete the following steps in order to back up the head NVS parameters.

1. Enter the following command:

TFX > prm save

This will create a baseline, capturing the current state of the NVS.

2. Ensure that the terminal script is set-up properly to write a back up file.  Specifically, check that “Protocol” is set to “Y-Modem.”

3. Back up the NVS parameters to a file by typing:

TFX > parm send

Wait for the head to respond with.

Start receiving a Y-MODEM file now. Use CTRL-X’s to cancel.

Then select “Receive File” under “Data.”  The file will be automatically saved to the file “headprm.prf” in the default download path, set using the procedure in Appendix A.

4. Wait for the head to display:

*** Command Success ***

and then set “Protocol” back to “Raw Ascii.”

Restoring the NVS Parameters

If the head NVS parameters are corrupted, it may become necessary to restore them.  In order to restore the parameters, complete the following steps.

1. Enter the following command:

TFX > prm diff

This will display the changes made in the NVS since the baseline was established.  Look closely at the differences, and see if you can spot the problem.  If you can, then make the necessary changes.

2. If you are unable to correct the problem using the above method, or if the changes are too numerous, then ensure that the terminal script is set-up properly to read a back up file.  Specifically, check that “Protocol” is set to “Y-Modem.”

3. Restore up the NVS parameters to a file by typing:

TFX > parm receive

Wait for the head to respond with.

Start sending a Y-MODEM file now. Use CTRL-X’s to cancel.

Then select “Send File” under “Data.”  The filename of the restore file will be “headprm.prf”, and it will be stored in the default download path, set using the procedure in Appendix A.

4. Wait for the head to display:

*** Command Success ***

and then set “Protocol” back to “Raw Ascii.”

Appendix C

Loading TFX Head Firmware

Warning: Do NOT load head firmware through the MPE using redirect enable.  This will cause the machine to crash, and the firmware will not be loaded successfully.

Follow the following steps to upload the head firmware:

1. Ensure that you have access to the diagnostic port on the TFX head and that the terminal program is running correctly.  For more detailed instructions on how to do this, refer to Appendix A.

2. Back up the NVS parameters, using the procedure outlined in Appendix B.

3. Prepare to load the head firmware by typing:

TFX > fload bundle

Wait for the head to respond with:

Erase flash and load firmware bundle (Y/N)?

Then type:
TFX > Y

Then wait for the prompt:

Begin loading the firmware bundle ... 

4. Load the firmware by selecting the “Send File” under the “Data” menu. 

5. Wait for the following head message:

Downloaded ________ of ________ words.

*** Command Success *** 
If the number of words downloaded agrees with the total number of words, the upload is complete.  Otherwise, proceed to the next step.

6. Repeat steps 3 to 5 until you have uploaded the firmware successfully.  DO NOT reset the head, as this will result in a non-functioning head, and re-loading the firmware will be much more difficult.

Recovering From Firmware Load Error 

If a problem occurs during a firmware load and the head stops communicating through the serial port, the firmware will need to be re-loaded using the head bootstrap.  In order to load the firmware using the bootstrap, follow these steps:

1. Open an MPE terminal window, using the procedure outlined in Appendix A. 

2. Prepare to load the head firmware by typing:

>> head program

Wait for the MPE to respond with:

Head Data link: exposure head coming online

This will take roughly 30 seconds.
3. Enable the bootstrap by typing: 

>> head boot

Wait for the MPE to respond with:

EH Boot Command Complete

This will take several minutes.

4. The bootstrap should now be functioning in the head window.  Check for the ‘SBT>’ prompt to make sure.  

5. Once the bootstrap is functioning, you can load the firmware using the standard procedure outlined in the previous section.

6. After the load has successfully completed, reset the head from the MPE by typing:

>> head end

>> reset 

Appendix D 

MPE / TFX Head Version Information

The following table lists the TFX Head firmware versions, along with any relevant data.  Note that version entries displayed in bold are the supported releases.

	TFX Head Firmware Version
	Build Number
	Notes

	0.20
	1238
	Pre-release version.

	0.21
	1244
	Pre-release version.

	0.22
	1249
	Pre-release version.

	0.30
	1261
	Pre-release version.

	0.32
	1314
	Pre-release version.

	0.33
	1339
	Pre-release version.

	0.34
	1340
	Pre-release version.

	0.41
	1421
	Pre-release version.

	0.42
	1422
	Pre-release version.

	0.43
	1423
	Pre-release version.

	0.50
	1477
	Pre-release version.

	1.04
	1568
	First release of TFX Head Firmware.


The following table cross-references the Thermoflex MPE firmware with the Thermal Module Version and the TFX Head firmware version required.

	Thermoflex MPE Version
	MPE Thermal Module
	TFX Head Firmware Version Required

	1.10
	2.36
	0.50

	1.20
	2.49
	0.50

	1.21
	2.49
	0.50, 1.04
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