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1. Scope

This document describes the important changes to the ThermoFlex firmware that come with version 1.10.  Some information from the release of version 1.03 is repeated in this document for completeness (mostly information pertaining to the drum vacuum system).

Formatting conventions used in this document are outlined in Appendix A and common acronyms used are defined in Appendix B.

2. Preliminary Checklist (read before you begin!)

Please ensure the following checklist is performed before the upgrade is started.

1.  FORMCHECKBOX 

Using the list version command, record the following:

current MPE version:
____________

current head version:
____________

2.  FORMCHECKBOX 

Ensure you have the TFTS_110.HEX file available.

3.  FORMCHECKBOX 

Version 1.10 is only compatible with Head Version 1.38 and above.

If the current head version is less than 1.38, then you will need to upgrade the head after the MPE has been upgraded.

4.  FORMCHECKBOX 

Version 1.10 is only compatible with the new Magnetek controlled drum vacuum system.

5.  FORMCHECKBOX 

Ensure that you allocate at least 4 hours for upgrading and testing the system.

3. Upgrade Procedure

To upgrade the MPE firmware, please perform the following steps:

1. Save all current NVS using both the fsave all command (see Appendix C) and the nvs dump diff command.  Save the files to the workstation directory E:\Service\Nvs.  Use the file names S<#>_<nnn>.mem for the fsave all file, and S<#>_V<nnn>.dif for the nvs dump diff file (# is the machine number, and nnn is the current (before upgrade) version number.

fsave all file name:
____________

nvs dump diff file name:
____________

2. load new firmware (see Appendix D).

3. issue the nvs upgrade <previous version> command (for example: nvs upgrade 1.00).

4. reset the machine with the reset command.

4. NVS Changes

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

NVS

System
Param

Name
Old

Default
New

Default
Upgrade

Value
Description
Refer to

Section

STATE AL
aop
---
-1
-1
Storage for a reference number for the active operator prompt if there is one active.
5.3

AL
dvkg
---
800
800
New value for drum vacuum digital filter gain
6.1

AL
dvks
---
1230
1230
New value for drum vacuum sensor gain
6.1

AL
dvmd
---
127
127
Maximum DAC output
6.1

AL
dvmr
---
6000
6000
Maximum rpm for the drum vacuum pump
6.1

AL
dvkpf
---
N/A
N/A
Removed
6.1

AL
dvkif
---
N/A
N/A
Removed
6.1

AL
dvkdf
---
N/A
N/A
Removed
6.1

AL
dvkps
---
N/A
N/A
Removed
6.1

AL
dvkis
---
N/A
N/A
Removed
6.1

AL
dvkds
---
N/A
N/A
Removed
6.1

ALTIM
dvpu
---
N/A
N/A
Removed
6.1

ALTIM
ist
---
N/A
N/A
Removed
6.1

Carriage
skip
---
0
1
Enables/disables Blank Skip Feature
6.2

Carriage
msspeed
---
2000
800 (typ)
Maximum reliable carriage speed for skipping.

This is upgraded to 80% of mspeed which defaults to 1000.
6.2

Carriage
mswidth
---
1.00
1.00
Minimum width of blank region to skip
6.2

Carriage
bflearn
---
10
10
Rotations at start of plot where skipping is disallowed
6.2

Carriage
bfrlearn
---
2
2
Rotations at regular speed required before end of blank regions.
6.2

5. Bug Fixes

5.1 Head Stage

With version 1.00 and earlier the error values returned from the head were being interpreted incorrectly - for some heads (those with the parameter ferrcal set to 2.5 or less) this caused extra time to find focus if indeed focus was ever found.  This problem is now fixed and all heads should work fine - some will work faster now.

5.2 Digital Masking (previously called Tinting)

2 Bug fixes for digital masking:

1) Slightly erroneous MPE Xilinx was bundled with version 1.00 and 0.90.  This caused one of many plots to mysteriously never start (Xilinx caused a timing error in carriage accelerations) - The fixed Xilinx is now bundled in.

2) Secondly, there was a problem with digital masking pixels landing outside of the original image spot - this has been rectified with a new FDPE Xilinx.

5.3 Operator Prompts

Deemed as useful yet terse with the flashing updates being annoying, the messages have been improved upon in that more information is presented to keep the operator informed of the current status of the device.  As for the flashing updates, this problem has been fixed from the firmware side in that the new message is posted, after which the previous message is removed from behind.  A flash will still occur but this is due to some anomaly in the Print Console software and is under investigation.

The other problem with prompts is that if one is displayed and the device resets there did not exist a mechanism to remove the prompt.  The firmware now has a state parameter, state al aop, which contains a reference number allowing the firmware to clear the active prompt upon reset.

5.4 Overwriting Phase-in

On inverted workstation images, the startup swaths were visible causing a gradual phase-in and phase-out of swaths at the beginning and end of the plot.  This was caused by the inversion of the buffer contents while imaging.  The padding at the beginning and end of the plots were filled with a “blank pattern” regardless of inversion (either workstation or media <n> inv) and thus became visible on the plot when inversion was enabled.  This has been corrected in this release.

Note:  This has always occurred on negative thermal media and would have manifested itself as solid bars on the ends of the plot.  Due to the use of overwriting on Thermoflex media, the results are thin bands resulting in an “image artifact”.

5.5 Message Dumps / Unexpected Msg 0406h

This error occurred during the load sequence following usage of the inspect button.  If the drum was left in the trailing edge position (by holding down the inspect button until the drum stopped), then closing the flashcover would generate an error.  This would occur due to the drum attempting to move to unload the plate after the flashcover moved away from the open position.  Additionally, if the user took too long to close the flashcover (i.e. the drum finished the move to unload before the flashcover closed), then machine would be stuck in a position waiting for the plate to be sensed on the load sensor.  This has been corrected with this release as well as with version 1.03.

6. New Functionality

6.1 Drum Vacuum Phase II

The drum vacuum system has been modified to give more stable error recovery and operating characteristics.  In addition to the parameters deleted in Section 4, the following drum vacuum related parameters are no longer used and may be eliminated entirely in the next release:

· altim dvgt
· al dvt
The command set for the drum vacuum within the monitor has also been modified to the minimal set required for functionality and testing:

Command
Description

drumvac
Gives status of drum vacuum system.

drumvac on [<setpoint in milli “Hg>]
Turn on drum vacuum to setpoint specified in the current media (media <n> dvsp) or if argument is given, go to that setpoint (i.e. drumvac on 7500 will set the setpoint to 7.5 “Hg).

drumvac off
Turn off drum vacuum system.  If invoked when the drum vacuum is on and in READY state (as shown by drumvac command, it will turn off the pump (i.e. turn off the cooling fan).  If invoked when drum vacuum is in operation (i.e. pump is running), then vacuum pump is stopped and cooling fan is left running.

drumvac reset
Resets the drum vacuum system (includes a hardware reset).

drumvac diag <rpm|mbar>
Runs a speed or pressure series and places drum vacuum system in diagnostic mode.  ENGINEERING USE ONLY.

Upon installation, please check to see if the ramping time is fast enough so that the user does not have to wait too long for the vacuum to spool up.  To do this, please follow the procedure below:

>> set verbose all 1

>> drumvac on 7500

You should see the following messages:

Drum Vac: READY -> RAMPING (658)

Drum Vac: Turning drum vacuum ON

Drum Vac: Ramping duration: 5625 ms

Drum Vac: RAMPING state entered (884)

Drum Vac: RAMPING -> SETTLING (884)

The ramping duration should be a small as possible (under 6000 ms).  If it is too large, increase the value of al dvkg to a maximum of 1000 while checking to ensure that the largest possible plate will not cause the vacuum to shutdown with a regulation error.  If the ramping duration is satisfactory but there are regulation or timeout errors when loading large plates, reduce the al dvkg parameter (600 is typically the lowest usable value).  The purpose of this adjustment is to compensate for varying lengths of hose connecting the Thermoflex output device to the drum vacuum pump.  The default value of 800 allows some overshoot in a typical setup and should work for most installations.  Some installations may require an increase to compensate for routing of the hose (i.e. increased damping effect) or a decrease for shorter length hoses (i.e. decreased damping effect).  
NOTE: When running the servo for an extended period of time and servo operation is normal, a “Servo disengaging” message may appear on the diagnostic monitor if verbose all is set to 1.  This is normal and indicates that the drum vacuum pump is running in steady state and no longer requires the servo to adjust its speed.  This aids in extending the life of the relays on the drive board.  The servo will re-engage if the pressure falls out of tolerance.

6.2 Blank Skip

The firmware is now capable of quickly advancing the carriage past blank regions in the image.  The firmware uses the FDPE's large memory buffer to detect a contiguous block of blank scanlines, at which time the imaging output is paused and the carriage is accelerated to an integer multiple of the plot velocity.  When the end of the blank region is detected, the carriage is decelerated back to plot velocity and plotting is resumed.  Geometric accuracy is maintained, and the position of the swath boundaries is the same with blank skipping as is would have been without.

There are 5 new nvs parameters that control blank skipping:

carriage skip  (blank_skip_enabled):

Set to 1 to enable blank skipping, 0 to disable the feature.

carriage msspeed (max_skip_speed):

Sets the maximum reliable carriage speed for skipping.

carriage mswidth (min_skip_width):

Sets the width of the smallest blank region that needs to be skipped.  The larger the min width, the faster the carriage skip velocity.

carriage bflearn (blank_focus_learn):
The number of rotations at the start of each plot where skipping is not allowed, so adequate focus data may be acquired.

carriage bfrlearn (blank_focus_relearn):

The number of rotations that must be plotted at regular speed before getting to the end of the blank region, so adequate focus data may be acquired before plotting non-blank data.

The nvs upgrade will set the parameters to correct default values with the blank skipping enabled.  Set the verbose level to 2 and try a few images, preferably containing completely blank regions (i.e. a blank strip around the drum in the mainscan direction without a single pixel in it, where the blank strip is at least an inch wide).  If the environment is too noisy to hear the carriage skipping you should see the text "Skipping blank region" appear on the diagnostic output when skipping begins and "Resuming plotting" when the blank region has ended.

For more details on the blank skipping parameters, see the online firmware documentation.  For more details regarding blank skipping operation, please see Appendix E.

6.3 Diagnostic wscancel Command

Ever wanted to cancel an image from diagnostics for testing (rather than resume or clear from a suspend)? Well, now you can… when the autoloader suspends it will show a list of possible responses including any combination of the following: Resume, Cancel, Clear.  The commands for resume and clear haven't changed, to cancel simply type wscancel and away you go.

6.4 Dessicant Changing Support

The firmware now supports a request from the workstation to move the carriage to a position (0-100% of max travel) to allow the operator easy access for desiccant changing of the head's desiccant box.  This feature will in future be supported in Print Console, a target release of Print Console has not yet been determined.

6.5 Tinting is now Digital Masking

Renamed to match the marketed feature.

Plot tint on|off is now plot digmask on|off

6.6 Drop Stops closer to Table during load

During the initial loading of media onto the drum, you may notice that the TE is located closer to the table edge - the loading routine now takes into account the offset found in al teppo and adjusts the load position based on that parameter.

7. Known Deficiencies

· stage stop command will not stop a stage zero command, it will only stop the current stage movement.

· table drag on and table drag off will work even if drag strip is not installed with al dsi.  At least they will complete successfully but the strip won’t turn on.

· Stage backs away from media before every load and zeroes with every load – there is no way to suspend stage movements for 2 or more consecutive plates of the same thickness.

· If head verbose is set to 1 and then a stage zero is performed, the machine will crash.  This is believed to be caused by an excessive amount of information trying to be sent from the head and the communication channel overloads

· The debris nozzle will contact the media if an operation from diagnostics is performed which leaves the laser on (and a laser off command is not done) and then a stage zero command is entered. This occurs because the laser is still on while the stage moves the head – this results in the media being imaged in one spot for many seconds.  The outcome is a burned crater in the media and the drum moves for inspection will cause further media damage since the nozzle will be in full contact.

· The debris nozzle will also contact the media as above if the standby laser current (hdm # wpowers) is not set to 0.  The tell tale sign that it was standby current vs. the laser full on is that instead of a crater you will be able to see a nice rectangle about the size of the laser spot.

· Communication with the TFX head is minimal through use of the redirect enable command.

· Typing redirect enable while using a 1.7x head will cause the diagnostic port to be unusable until a reset occurs.

· The opening of a panel during a load may cause problems with the active operator prompt and require resetting of the workstation, machine, or both.

· Exposure head overtemp shutdown error is only an unsolicited message and Print Console doesn’t log these yet.

· Error recovery during a load is still not ideal in some areas.

· Blank skip may cause a head focus error at the end of some plots when the image comes within 0.3” of the edge of the media.  This should not adversely affect image quality and only occurs when blank skip is enabled.

Appendix A: Formatting Conventions

The formatting conventions used in this document are as follows:

all NVS parameters are in italics and

commands to be typed into the diagnostic terminal are in bold as well as the diagnostic  command responses.
Appendix B: Common Acronyms

MPE
Main Processor Electronics

CTP
Computer to Plate (this includes Trendsetters and Platesetters)

NVS
Non-Volatile-Storage

TTS
Thermal 3244 Trendsetter

TTSS
Thermal Trendsetter Spectrum

TTSP
Thermal Proofsetter

T324
Thermal 3244 Platesetter

GVLF
Green VLF Platesetter

TVLF
Thermal VLF Platesetter

GVTS
Green VLF Trendsetter

TVTS

TFTS

TEE

DVAC

DR


Thermal VLF Trendsetter

Thermal ThermoFlex

Trendsetter Engine Electronics

Drum Vacuum System (ThermoFlex)

External Debris Removal

Appendix C: Backing UP and Restoring NVS RAM

The NVS RAM in recorder machines provides the following:

· Storage for machine-dependent “configuration and calibration parameters” that must remain intact between power cycles.  

· Storage for “state variables” that allow a machine to resume where it left off if power is cycled during loading or imaging. 

At power-up,  the contents of NVS RAM are copied to regular volatile RAM in the recorder and that is where they are used by the firmware.  If  any of these parameters are changed for any reason they must be copied back to NVS RAM or the changes will not be preserved after the next power-up.  Changing individual NVS parameters is therefore a two-step process:

1. A parameter is first changed in a volatile RAM copy of the parameter

2. The changed value is saved  (i.e. copied) to the NVS memory

Generally, there is no need to change “state” variables in NVS RAM since they simply contain a record of where the machine is (or was) during various tasks. 

Whenever firmware is upgraded in a recorder machine, some of the NVS calibration and configuration parameters will typically need to be upgraded as well.  Simply loading new firmware into a machine will not upgrade the NVS.  Steps must be taken to ensure that the NVS is properly configured for the new firmware.  This process may be partly or wholly accomplished with the nvs upgrade command available from the recorder monitor.  In some cases, however it will be necessary for the installer to make certain upgrade configurations depending on the hardware that is present in the particular machine.  Instructions on how and when to use nvs upgrade as well as any special machine-dependent upgrade procedures will be included near the beginning of this release note. 

IMPORTANT: BEFORE UPGRADING THE FIRMWARE OF ANY RECORDER MACHINE YOU MUST BACKUP THE CONTENTS OF THE CURRENT NVS MEMORY IN CASE IT BECOMES NECESSARY TO REVERT TO THE PREVIOUSLY INSTALLED VERSION OF FIRMWARE!

Procedure to Backup and Restore NVS
Previous release notes specified two separate procedures for backing up and restoring NVS memory.  There is now only one simplified procedure to follow.  This procedure is used to save  the entire 32k of NVS RAM.  The “fsave all” monitor command is used to download the NVS memory to a file and the “fload memory” command is used to upload the NVS memory from a file.  An overview of the general procedure is shown below

Backing up NVS:

1. Open a log file to collect data that is displayed on the monitor screen

2. Issue a monitor command to allow the desired data to be displayed (and therefore also collected in the log file).

3. Close the log file

Restoring NVS:
1. Issue a command at the monitor that readies the recorder to read a log file.

2. Send the log file to the recorder

Detailed instructions for accomplishing these general steps using various terminal configurations are given in further on in this appendix.  An NVS dump file made according to the procedure that follows will be exactly 79508 bytes long.  If your file is exactly this long there is a very high probability that it is not corrupt.  If you require more assurance concerning the integrity of the file you may examine it with a text editor or listing utility and check for the following:

· The file must consist of exactly 995 lines. 

· The first 992 lines will be 78 characters long and look similar to the following

S2258000004E56532056657273696F6E203200AAAA55555555555555555555555555555555AABD

· Line 993 will be 76 characters long and look similar to the following:

S224807FE05555555D5555755575D55DD775555555AA6EAAABBAAAAAAE998E823A4A9FFED671

· Lines 994 and 995 (the last two lines) will look exactly like this: 

S9030000FC

END OF NVS MEMORY DUMP - Close log file and hit [Y] (Y/N)

Terminal Program Setup
The PCPLUS terminal utility is usually used for NVS backup and restore.  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 and choose "Ascii"
Set “Character Pacing (milliseconds)”

to
“0”

Set “Line Pacing (1/10 sec)”


to
“0”

Set” Pace Character”



to
“126”

Save and exit

Setting up PROCOMM  Plus for Windows 95 (version 4.0)

Under
“Setup” - “System” - “System Options…” 

Select
“Data” Tab

Select
”Path” Tab

On the “Capture Path” entry line, set a path for the capture file.  For example, E:\NVS (This specifies only the capture file path, not the filename itself).  The filename will be prompted for at the time a download is begun.

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 NOT check the “Use” box (therefore there is no need to 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”

Disable
“Write text as it appears on screen”

Disable
“Write filtered text with no emulation escapes”

Enable
“Write raw text including all escapes”

Enable
“Overwrite existing capture file”

Enable
“Query for file name when capture is started”

Detailed NVS Backup Procedure
Steps
Using PCPLUS in a DOS window 
Using PCPLUS with windows interface 

Prepare recorder to dump all NVS 
fsave all

Y/N prompt appears,  ignore for now
fsave all
Y/N prompt appears,  ignore for now

Open log file
Alt-F1 

Pop-up window prompts for a filename
Alt-F1

Pop-up window prompts for a filename

Name log file
Enter a path plus a name that includes the firmware version before upgrade e.g. E:\NVS\xxx.MEM (where xxx is the version number).
Enter filename (without path or extension) that includes the firmware version before upgrade.  e.g. xxx. (where xxx is the version number). Pcplus adds  a “.CAP” extension to this name and uses the previously defined path. Click “OK”.

Dump entire NVS to log file
Y  

Data is displayed as it is dumped.  The dump will take a few minutes.  Eventually the following message is displayed:  END OF NVS MEMORY DUMP - Close log file and hit [Y] (Y/N)
Y  

Data is displayed as it is dumped.  The dump will take a few minutes.  Eventually the following message is displayed:  END OF NVS MEMORY DUMP - Close log file and hit [Y] (Y/N)

Close log file
Alt-F1
Alt-F1 

Confirm end of download
Y
Y

Rename file
Not necessary
Rename the file:

E:\NVS\xxx.CAP

To:

E:NVS\xxx.MEM

Detailed NVS Restore Procedures
Steps
Using PCPLUS in a DOS window 
Using PCPLUS with windows interface 

Initialize NVS
nvs init all creo 
All NVS firmware defaults written to NVS
nvs init all creo 
All NVS firmware defaults are written to NVS

Reset the recorder
reset 

Ensures NVS is copied to active RAM
reset 
Ensures NVS is copied to active RAM

Prepare recorder to receive all NVS
fload memory 

“Begin upload…” message appears 
fload memory 

“Begin upload…” message appears 

Prepare to upload
PgUp 

Pop-up window prompts for protocol
Select  “Data” - “Send File” 

Select ASCII 
A

Filename prompt appears
ASCII protocol was already selected when PCPLUS was set up.

Enter NVS filename
Enter the path and name of the previously saved  configuration file e.g. E:\FW\xxx.MEM after hitting ENTER the upload will begin. Pace characters are displayed as the upload progresses.  This stops when  the upload completes.  This will be followed by a “Transfer Successful” message.
Navigate to E:\FW\xxx.MEM and Select “Open” Button.  The load begins and a “progress” window appears that tracks the progress of the load.  When transfer is 100% done a “Transfer Successful” message will appear.  Close the progress window.

Reset the recorder
reset

Ensures NVS is copied to active RAM
reset 

Ensures NVS is copied to active RAM

Appendix D: Loading Firmware

Before loading firmware it is assumed that the installer is running either  “Procomm Plus” for DOS or “Procomm Plus” for Windows 95 at the system workstation.  It is further assumed that all of the necessary program options have been set up as described in Appendix C “Backing Up And Restoring NVS” and that the “Allegro” software is not running on the workstation.

Steps
Using PCPLUS in a DOS window 
Using PCPLUS with windows interface 
Using Windows “Terminal” Program

Copy firmware to workstation  hard drive:
Create a directory on the WS hard drive to hold the new firmware. Give it a meaningful name that includes the version number for example:

E:\FW\xxx\
Create a directory on the WS hard drive to hold the new firmware. Give it a meaningful name that includes the version number for example:

E:\FW\xxx\


Jump to the bootstrap loader  
reset boot (Bootstrap loader will sign on and display messages) 
reset boot (Bootstrap loader will sign on and display messages) 


Change baud rate to 38400 
hit Alt-P, select menu item 7, hit Esc
Click baud rate button and select 38400


ready to load  
fload bank 0
fload bank 0


Prepare to upload
PgUp (A pop-up window prompts for protocol)
Select  

“Data” - “Send File” 


Select ASCII 
A (Filename prompt appears)
(ASCII protocol is already selected)


Enter firmware filename
Enter the path and name of the firmware.  Hitting ENTER starts upload  Pace characters  displayed during load and stop when complete 
Navigate to the path and firmware file name. Select the “Open” The load begins. Progress is graphically displayed.  


Reset 
reset
reset


Change baud rate to 9600
hit Alt-P, select menu item 5, hit Esc
Click baud rate button and select 9600


Appendix E: Blank Skip Technical Information

The following information is intended to aid the reader in understanding the diagnostic output from the blank skip feature.

Note that the parameter mswidth specifies the smallest blank that must be skipped.  All blanks equal to or larger than mswidth will be skipped.

The following is diagnostic output at verbosity level 2 (set verbose all 2):

Plot mgr: Blank skipping ratio limited by FDPE buffer size.

Plot mgr: Carriage blank skipping enabled, skip ratio: 7

Plot mgr: jogs per rotation: 111

Plot mgr: plot accel jogs: 32

Plot mgr: skip accel jogs: 192

Plot mgr: skip accel swaths: 8

Plot mgr: skip decel swaths: 8

Plot mgr: skip accel rotations: 2

Plot mgr: Blank Detection enabled

Plot mgr:       min start blank = 16 swaths, 1008 ortho-corrected scanlines

Plot mgr:       plot restart = 112 ortho-corrected scanlines

Plot mgr:       blank insertion = 7 swaths, 392 scanlines

Plot mgr: BW = 2424  SS = 0  FBR = 224  BR = 280  IL = 1008  PS = 0

The firmware begins by taking all the NVS parameters, plot information, and FDPE hardware information to decide the blank skip ratio.  This is the ratio of the carriage skipping speed to the plotting speed and remains fixed throughout the entire plot for geometric correction (in addition to other reasons).  The blank skip ratio used is the largest possible that fits within all the given constraints mentioned above including the mswidth.  If the ratio is too large, the carriage will take longer than mswidth to accelerate and decelerate from skipping (the acceleration rate is linear and fixed).

The following is a line by line description of the diagnostic output above:
Plot mgr: Blank skipping ratio limited by FDPE buffer size.

This line indicates the limiting factor for the blank skip ratio.  Note that there may be more than one limiting factor but only the first encountered is printed.  In this case, the number of scanlines the FDPE could fit in memory is the limit.  In the last line of the output above, BW = 2424 indicates that the “buffer width” is 2424 scanlines (approximately 1” of image).

Plot mgr: Carriage blank skipping enabled, skip ratio: 7

A blank skip ratio of 7 indicates that the carriage will skip 7 times as fast as it plots.

Plot mgr: jogs per rotation: 111

This indicates the number of fixed carriage acceleration steps in one drum rotation.  Each step is a fixed amount of time linked to the stroke clock rate.  Therefore, this number will only change if drum diameter or mainscan output resolution changes.  Each acceleration step is known in the firmware and hardware as a single “jog”.

Plot mgr: plot accel jogs: 32

This is how many “jogs” are used to accelerate to plot speed (carriage psteps).

Plot mgr: skip accel jogs: 192

Number of “jogs” to go from plot speed to skip speed ( (7-1) x 32 ).

Plot mgr: skip accel swaths: 8

Number of swath widths that are passed while accelerating from plot speed to skip speed.

Plot mgr: skip decel swaths: 8

Number of swath widths that are passed while decelerating from skip speed to plot speed.  Note that this value and the above value are not always equal.  If the total swaths passed (during acceleration and deceleration) is odd, then one of these values will be higher.

Plot mgr: skip accel rotations: 2

This is the number of drum rotations required to perform the skip acceleration.  Note that the equivalent number for deceleration is identical and therefore is not printed.

Plot mgr: Blank Detection enabled

Message from FDPE firmware to indicate blank detection will be performed.  Note that the FDPE hardware is used to detect blank scanlines, the FDPE firmware to detect blank regions, and the carriage to skip the detected blank regions.

Plot mgr:       min start blank = 16 swaths, 1008 ortho-corrected scanlines

This is the number of consecutive blank swaths that the carriage requires in order to skip with the calculated blank skip ratio.  The number of ortho-corrected scanlines consists of the number of scanlines in the swaths in addition to compensation for ortho correction, swath overlapping, etc.

Plot mgr:       plot restart = 112 ortho-corrected scanlines

The number of scanlines added for ortho correction, swath overlapping, etc.  These are required to “restart” the plot after skipping a blank region and compensates for things such as swath overlapping (overwriting).  Note that this calculation does not compensate for extra scanlines (media <n> escan) greater than 2.

Plot mgr:       blank insertion = 7 swaths, 392 scanlines

This is the number of additional blank swaths the carriage needs to continue skipping once at skip speed.  In other words, this is the number of swaths covered during one drum rotation while at skip velocity and will always be equal to the blank skip ratio.  The conversion to number of scanlines does not require any compensation in this case.

Plot mgr: BW = 2424  SS = 0  FBR = 224  BR = 280  IL = 1008  PS = 0

The above is the standard output from the FDPE firmware before every plot (whether skipping is enabled or disabled).  BW is the buffer width (the number of scanlines that can fit into the FDPE buffer).

SS is the initial SubScanStart register setting, which is the starting scanline number for the first swath to be output from the FDPE buffer for the first swath.  

FBR is the FirstBufferReadyTarget, which is the number of scanlines needed in the buffer before the plot may start.  

BR is the BufferReadyTarget, which is the number of scanlines needed before the next swath may be plotted.  

IL is the buffer InputLimit, which is the maximum number of scanlines the firmware will initially allow into the buffer.  

PS is the number of PixelShifts that occur per scanline to make up for the natural plotting angle of the carriage (the above example line seems to indicate that gc engc is set to 0).

The following is diagnostic output during a plot to demonstrate blank skip behavior:

Plot mgr:   1: FDPE IP:1064  BC:   0->   0  BQ:0  IL:2072  SS:0  BR: 280

Plot mgr:   2: FDPE IP:2072  BC: 456-> 448  BQ:0  IL:  55  SS:56  BR: 336

Plot mgr:   3: FDPE IP:  55  BC: 855-> 855  BQ:0  IL: 111  SS:112  BR: 392

Plot mgr:   4: FDPE IP: 111  BC: 911-> 911  BQ:0  IL: 167  SS:168  BR: 448

Plot mgr:   5: FDPE IP: 167  BC: 967-> 967  BQ:0  IL: 208  SS:224  BR: 504

Plot mgr:   6: FDPE IP: 208  BC:1008->   0  BQ:1  IL: 279  SS:280  BR: 560

Plot mgr:   7: FDPE IP: 279  BC:  71->  71  BQ:1  IL: 335  SS:336  BR: 616

...

Plot mgr:  28: FDPE IP:1455  BC:   0->   0  BQ:1  IL:1511 SS:1512  BR:1792

Plot mgr:  29: FDPE IP:1511  BC:  16->  15  BQ:1  IL:1567 SS:1568  BR:1848

Skipping blank region ...

Plot mgr:  36: FDPE IP:1567  BC:  71->  71  BQ:1  IL:1623 SS:1624  BR:1904

Plot mgr:  37: FDPE IP:1623  BC: 127-> 127  BQ:1  IL:2015 SS:2016  BR:2296

Plot mgr:  44: FDPE IP:2015  BC:   0->   0  BQ:1  IL:2071 SS:2072  BR:2352

One line is printed for each drum rotation.  The plotting and blank detection both work on a per-rotation basis and even though the blank detection is decoupled from the plotting, it all happens in the same firmware so the data is combined in the same printout.

The first number of each line is the swath number.

IP is the scanline InputPosition of the data coming into the FDPE buffer.

The BC is the BlankCount, both before blank detection and after.  Swath 1 shows 0 blanks detected by the FDPE.  Swath 6 shows 1008, which is the minimum start blanks (from the previous diagnostic output  - 1008 ortho-corrected scanlines ), so the firmware captures the blanks and resets the BlankCount.  The firmware lets the BC accumulate until it has enough to queue a new blank region or extend an existing one.

BQ is the number of BlanksQueued which was incremented to 1 on swath 6 when the region was captured and queued.  The remaining output was explained above (IL, SS, and BR).  The IL will fluctuate during blank detection until it catches up with the output (SS).  From the above log, IL catches up and limits itself to SS – 1 by the time swath 2 is reached.  SS states the starting scanline number for the specified swath, which doesn’t apply during blank skipping.  BR states the required input position (IP) before the next swath may be plotted, otherwise a retrace will occur.  The IP, IL, SS, and BR will always wrap when they exceed the buffer width.

At swath 36, the SS has reached the blank region that was queued in swath 6 and skipping begins.  The swath number will then jump by 1 or more during each drum rotation while skipping.
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