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Overview

This document covers the memory management wikldr&EN [I FRDS unit. This includes:
Replacing a damaged pilot interface
One that has possibly been corrupted or inadvéytemidified

This document does not cover the removal or iregiah of the pilot interface or connections to it.

Not properly following the directions laid out in this manual can cause erroneous operation of the FRDS
unit including corruption of leakage tables and data calibration loss. This can result in a complete failure
of Auto and Timer functions requiring operation in Manual Mode only.

References

Iltem | Document Company
1 | ER-0074 FRDS GEN2 SYSTEM OPERATION | Trotter Controls Inc.
PARAMETERS (TWEAKS)
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Memory Types and Organization

The FRDS Gen Il system contains FOUR independgriesmf EEPROM (electrically-erasable programmabéel-
only memory) that are used to save data (paramédailsage table, analog calibration values, etcani area that will
be maintained across power-cycle events.

Each of the four independent banks of saved EEPR@ihory contain a 16-bit checksum to insure thadath read
from the bank of memory is intact and not corruptéahy errors encountered while reading any banikemory are
detected and reported, allowing for correctiveacti

Two of the memory banks reside on the PIC ds30apitrcessor chip (which resides on the “core” baasdle the
Pilot Interface). These two memory banks are reteto “internal” memory, because the data resiatesnally on the
microprocessor chip.

The other two memory banks also reside on the “doward inside the Pilot Interface, but are corgdion a separate
socketed EEPROM chip (identified by the words “LEAGE TABLE” inside the Pilot Interface). These two
memory banks are referred to “external” memory gose the data resides externally from the micragesar chip.

While the internal memory banks will remain wittetRilot Interface, the external memory banks (@nsibcketed
chip) can be removed and replaced into anothet Pilerface, to facilitate easy Pilot Interfacelesgment in the field
and allowing the “leakage table” data to remairhwiite airplane when the Pilot Interface is replaced

While the “leakage table” data should remain wité &irplane in which it was calibrated (during dupiptesting),
the “analog calibration” values, which were factaafibrated, should remain with the Pilot Interface

There are two independent banks of memory on ebtttednternal and external memory EEPROMSs. Theary
bank (bank A, or “active” bank) is used for mosemgtions. The secondary bank (bank B, or “backagik) is used
only for backup purposes by factory personnel,iaraailable in the unlikely event that both extdrpank A and
internal bank A memory banks become corrupted.

Upon system startup, the EXTERNAL memory is userksal system parameters. If the external memadsyttaread
properly (either because of a checksum error, 2@reor an EEPROM chip error), the user is nodifeend given the
option of continuing with system operation using tNTERNAL memory.

Whenever the system saves memory to EEPROM (suafieasa leakage table learn operation), both HMEERNAL
and EXTERNAL memories are written (bank A only, kdhis never written). Using this method, bothezril and
internal memory banks are always identical, praxgdiedundant backup to each other.

Failure Modes

The different memories (external or internal) arsceptible to different modes of failure.

Because the EXTERNAL memory requires sub-systertesrad to the microprocessor to work properlysit i
somewhat more susceptible to errors. These emigyist be caused by any of the following:

physical damage (or electrostatic damage) to thHeREEM chip

bad or intermittent contacts from the chip to dsket

failure of the 12C sub-system which is used to read write the EEPROM
partial (interrupted) writes to the EEPROM, causilaga corruption
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The INTERNAL memory, because it is internal to thieroprocessor, is less susceptible to errors.s&leerors might
be caused by the following:

Accidental erasure of internal EEPROM caused bgremuring ds30 chip programming
physical damage (or electrostatic damage) to tB8 dscroprocessor chip (very unlikely)

Objectives

The following are memory management objectives:

- Moving leakage calibration data from one Pilot tfaee to another
Identifying and recovering from a corrupted Piloterface unit
Restoring factory values
Restoring data from protected backup memory (bank B
Saving data to protected backup memory (bank B)

Confirming digital signatures

Moving leakage calibration data from one Pilot inte rface to another

When replacing a damaged pilot interface (Pl tieicommended to move the leakage calibrationfdatathe
damaged PI and place it on the new PI. There aray2 to accomplish this:

1. Moving EEPROM chip (recommended method)

2. Manually entering data from hardcopy

Using removable EEPROM chip
The EEPROM contains the “leakage tables” when itueadt was calibrated at the factory.

Damaging the IC leads can ruin the chip and canspadility to access the data contained on it!
It is advised to have the following:

IC removing tool

IC installing tool

IC leg straightener in case the IC leads are berihg the extraction or installation.

It is critical that the correct analog calibratiand leakage tables are merged with the new uiitsofy values:

1. Remove the top cover from the damaged Pl (do N@Iowe any screws from the bottom cover).
2. Remove top cover from new PlI.
3. Remove EEPROM (IC17) from new Pl and place gs8&€eFig-1 & Fig-2 for EEPROM location.
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Figure 2

4. Remove EEPROM from damaged Pl and place it in &éve Al,verify IC direction , as inserting it in the
wrong direction will damage the EEPROM, which wébkult in loosing all calibration data.

5. Place cover back on new PI and install back orattezaft.

6. Reassemble damaged unit and send in for factogjrrgmecessary.

In the following steps, the calibration data will transferred to the new PI.

1. With the master power OFF, press and hold the “NEXW” switch, turn master power ON, do not release
“NO/MENU” switch until the prompt below is displagle

pwON

Page 4 of 18

Press the “YES/FOAM” switch to use “FACTORY VALUES”
When “Main AUTO display” appears, press “NO/MENW ¢nter the main menu.
Select “Maint” and push selector knob.
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5. Select “Read EEprom” and push selector knob.

7. When “Main AUTO display” appears, press “NO/MENW ¢nter main menu.

8. Select “Maint” and push selector knob.

11. When “Main AUTO display” appears, press “NO/MENW' énter main menu.

12. Select “Maint” and push selector knob.
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13. Select “Save Memory” and push selector knob.

14. You will get a message like the one below.

15. Answer with “YES/FOAM” switch.

16. Select “Both” and push selector knob (screen wiitch to main screen and then will display
“SaveMemory”, which will disappear from the scregimen complete.

17. If it is required or desired to save to the pratddbackup memory banks, follow directions at the @fithis
document. SeeSaving leakage and calibration data to protected bzkup memory”’ otherwise skip to 18.

18. The system should now be operational. The nexctadirms the memory status.

19. Follow the “Confirming digital signatures / fingenpts” section at the end of this manual to conftha
digital signatures of the analog calibration arakbge tables.
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Using hardcopy recorded data

This is not the most recommended way to reload leak
by personnel familiar with navigating and using the
attempting! This will familiarize you with the tas k.

age data and should only be attempted
system! Read all the steps prior to

In the following steps, the calibration data will transferred to the new PI.

1. With the master power OFF, press and hold the “NEXW” switch. Turn master power ON, do not releassd
“NO/MENU” switch until the prompt below is displage

2. Press the "YES/FOAM” switch to use “FACTORY VALUES”
3. When “Main AUTO display” appears, press “NO/MENW ¢nter the main menu.

4. Select “Maint” and push selector knob.

5. Select “Read EEprom” and push selector knob.

6. Select “Int (analog cal)” and push selector knob.

7. When “Main AUTO display” appears, press “NO/MENW ¢nter main menu.
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10.

11.

12.

13.

14.

Select “Maint” and push selector knob.

Select “Tweak Parameters” and push selector knob.

Scroll down to Tweak 10. It should read 200 arid the beginning of the 200Gal leakage area. hasvs
below, the tweak numbers display only even valudss is displaying in “Word” format instead of “By/
format. This is required to make changes propdflyhe display isn’t shown as “Word” format, halde
“Lamp Test” switch up until the display changes\téord” format.

Word format Byte format

Scroll until Tweak 12 is at the top of the screen.

Actual value
when a negative

Value being
adjusted

Figure 3 - Tweaks in Word format

Press the “YES” switch. This should cause the Tkedecome highlighted indicating ready to modifys
shown in figure 4, Tweak 12 is a negative numb#®)-negative numbers start at 65535 which equadsd
decrements the more negative the number. The nuimieglit has the actual value displayed next wehieén
it's a negative number.

Change the value in “12” to the .05 Coverage leadle for 200 gallons. Obtain this from your harplg
and press the “YES” switch to save the modification

Repeat steps 11 thru 13 for each of the leakagesdbr each coverage level and gallons to dunterérare
18 numbers to enter on the 802, three “Gallonsump’ columns and six “Coverage Levels”.

Below lists the Tweak number for each of the cogenavels for each of the gallons to dump. A dethiweak list
can be found in ER-0074, FRDS GEN2 SYSTEM OPERATIPARAMETERS (TWEAKS).
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This is a quick reference.

Tweak | Description Values | Additional Description
200 gallon area of table

10-11 200 Menu label 200 Do not change | 200

12-13 .05 Coverage level value | ENTER DATA HERE

14-15 1.0 Coverage level value | ENTER DATA HERE

16-17 2.0 Coverage level value | ENTER DATA HERE

18-19 3.0 Coverage level value | ENTER DATA HERE

20-21 4.0 Coverage level value | ENTER DATA HERE

22-23 4.5 Coverage level value | ENTER DATA HERE MAX level on AT802

24-25 5.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

26-27 6.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

28-29 6.5 Coverage level value Setto 1 N/A AT802 - AT1002 Only
400 gallon area of table

30-31 400 Menu label 400 Do not change | 400

32-33 .05 Coverage level value | ENTER DATA HERE

34-35 1.0 Coverage level value | ENTER DATA HERE

36-37 2.0 Coverage level value | ENTER DATA HERE

38-39 3.0 Coverage level value | ENTER DATA HERE

40-41 4.0 Coverage level value | ENTER DATA HERE

42-43 4.5 Coverage level value | ENTER DATA HERE MAX level on AT802

44-45 5.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

46-47 6.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

48-49 6.5 Coverage level value Setto 1 N/A AT802 - AT1002 Only
600 gallon area of table

50-51 600 Menu label 600 Do not change | 600

52-53 .05 Coverage level value | ENTER DATA HERE

54-55 1.0 Coverage level value | ENTER DATA HERE

56-57 2.0 Coverage level value | ENTER DATA HERE

58-59 3.0 Coverage level value | ENTER DATA HERE

60-61 4.0 Coverage level value | ENTER DATA HERE

62-63 4.5 Coverage level value | ENTER DATA HERE MAX level on AT802

64-65 5.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

66-67 6.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

68-69 6.5 Coverage level value Setto 1 N/A AT802 - AT1002 Only
800 gallon area of table

70-71 800 Menu label 800 Do not change | 800 | N/A AT802 - AT1002 Only

72-73 .05 Coverage level value Setto 1 N/A AT802 - AT1002 Only

74-75 1.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

76-77 2.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

78-79 3.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

80-81 4.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

82-83 4.5 Coverage level value Setto 1 N/A AT802 - AT1002 Only

84-85 5.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

86-87 6.0 Coverage level value Setto 1 N/A AT802 - AT1002 Only

88-89 6.5 Coverage level value Setto 1 N/A AT802 - AT1002 Only

End of leakage table
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15.

16.
17.
18.

19.

20.

21.

22.

23.

Once all values have been entered, you must sawe tihmemory before cycling power or all valued bd
lost!

Press the “NO/MENU” switch to exit to the Main Sene

When “Main AUTO display” appears, press “NO/MENW' énter the main menu.

Select “Maint” and push selector knob.

Select “Save Memory” and push selector knob.

Select “Both” and push selector knob (screen wiitch to the main screen and then will display
“SaveMemory” when complete).

If it is required or desired to save to the pratddbackup memory banks, follow directions at the efthis
document. SeeSaving leakage and calibration data to protected hzkup memory”’ otherwise skip to 22.

The system should now be operational. The nekttagirms the memory status.

Follow the “Confirming digital signatures / fingenpts” section at the end of this manual to conftha
digital signatures of the analog calibration arakbge tables.
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Identifying and recovering from a corrupted Pilot | nterface

Identification
Since normal boot up reads from the external Ef, faorruption or damaged data can result in aunatfon. When a
Pilot Interface External EE has become corrupteliagriost its calibrations for some reason, it diiplay 65535 in

the Hydraulic Pressure (PSI) area of the Main Strééhis is also what happens with a new un-prognachunit or if
the External EE chip is replaced with a new unfdtethone.

The following steps should be followed to insurattho unintended non-factory parameters (twealksetrin the
unit. This requires reloading factory values agstaring analog and leakage tables fiaternal EEPROM.

Restoring factory values
In the following steps, the calibration data will transferred to the PI.

1. With the master power OFF, press and hold the “NENXW” switch, turn master power ON, do not release
“NO/MENU” switch until the prompt below is displagle

2. Press the “YES/FOAM” switch to use “FACTORY VALUES”
3. When “Main AUTO display” appears, press “NO/MENW ¢nter the main menu.
4. Select “Maint” and push selector knob.

5. Select “Read EEprom” and push selector knob.
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6. Select “Int (analog cal)” and push selector knob.

© N

9. Select “Read EEprom” and push selector knob.

10. Select “Int (leakage) BACKUP” and push selectorlikno

When “Main AUTO display” appears, press “NO/MENW' énter the main menu.
Select “Maint” and push selector knob.

11. When “Main AUTO display” appears, press “NO/MENW’ énter the main menu.

12. Select “Maint” and push selector knob.

13. Select “Save Memory” and push selector knob.
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14. You will get a message like the one below.

15. Answer with “YES/FOAM” switch.

16. Select “Both” and push selector knob (screen wiitch to main screen and then will display “SaveMeyi

when complete).

17. When “SaveMemory” has cleared, cycle power to rdmesystem.

18. The system should now be operational. The nekttadirms the memory status.

19. Follow the “Confirming digital signatures / fingenpts” section at the end of this manual to conftha
digital signatures of the analog calibration arakbge tables.
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Saving leakage and calibration data to protected ba

This process outlines saving data to the backupangm

ckup memory

This process should only be performed after the GBEMit has been mounted on an aircraft and hagpdeted dump
pit calibrations. This will save both the anal@djlerations as well as dump pit calibrations to phhetected memory.

1. Press “NO/MENU” to enter main menu.
2. Select “Maint” and push selector knob.

3. Select “Save Memory” and push selector knob.

4. Select “Both” but DO NOT push the selector knoh yet

©No U

Hold “YES/FOAM” and “LAMP TEST" up at the same time
Wait till Lamp Test function happens and then psslector knob.
Release “YES/FOAM” and “LAMP TEST".

Screen will switch to main screen and then wilpthy “SaveMemory”.

9. When “SaveMemory” has cleared, cycle power to résesystem.
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Restoring leakage and calibration data from backup memory

This process outlines restoring data from the bpckemory. This process should only be done ifriternal
memory has been corrupted, erased or if instructdy this or other documentation or factory persdn

1. When “Main AUTO display” appears, press “NO/MENW' énter the main menu.
2. Select “Maint” and push selector knob.

3. Select “Read EEprom” and push selector knob.

4. Select “Ext” but DO NOT push selector knob yet.

Hold “YES/FOAM” switch up.

Push selector knob.

Release “YES/FOAM”, Main screen will appear.
Press “NO/MENU" to enter the main menu.
Select “Maint” and push selector knob.

©Co~NoO,

10. Select “Save Memory” and push selector knob.

Page 15 of 18




NUMBER REVISION
TROTTER CONTROLS PROCESS SPECIFICATION
FORT WORTH, TEXAS REPORT | x PS-0035 A
ORDER MODEL
TITLE BY CHK'D GEN Il FRDS
GEN Il FRDS Memory Management LA/ MP /JF CG | SERAL
DATE ALL
PAGE OF
03/31/09 16 18

11. Select “Both” and push selector knob (screen wiitch to main screen and then will display

“SaveMemory”.

12. When “SaveMemory” has cleared, cycle power to rdmesystem.
13. Follow the “Confirming digital signatures / fingenpts” section at the end of this manual to conftha
digital signatures of the analog calibration arakbge tables.
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Confirming digital signatures / fingerprints

To confirm the digital signatures of the analoghraltion and leakage tables in all four memory-lsamerform the

following steps:

Internal A

Internal B

Figure 4 - Memory bank description

Factory Values

External A

External B

1. From “Main AUTO display”, press “NO/MENU" to ent@nain menu.

2. Select “Maint” and push selector knob.

3. Select “Compare RAM/EE” and push selector knob.

4. It may require holding the “Run Pump” switch dowommentarily and pressing the selector knob to skip
down to the display shown in the examples below.
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5. When the display appears, read the five sets ofdigital signatures. Each bank should match. ¥am
record this data for future reference if you desifehey do not match, then the process wasrgtssisful.
(Note image data below will differ for each aircraft).

Should Match

Should Match

Figure 5 - Blank External "B" memory

No Match!

Figure 6 - Failed compare

“8")

Figure 7 - Blank external EE (both “A” and

6. If the Internal or External “B” banks are 0 thee tata must be backed up to the protected memesy ar
Follow directions in the “Saving leakage and caltlon data to protected backup memory” sectiornisf t

manual and then recheck.

7. Restart the system by cycling power or selectingst&m Reset” from the “Maint” menu, confirming withe

“YES/FOAM” switch.

8. Once the system restarts, it should be ready tcatgeaormally.
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