Things That Need Testing and Platform-specific Issues

Data Entry and Conversion

To test data entry and conversion to/from Power FC format:

1. Turn ignition key on.  Do not start engine.

2. Back up everything in your Power FC using FC Edit (Read All, Save As, Exit).

3. Start Copilot.   After it reads everything, click Stop Acquisition.

4. Verify Copilot displays the same thing FC Edit does (you can restart FC Edit after Copilot is connected and FC Edit will give you a connect error, then open the .dat file from step 1).   If Copilot displays the data on a different window (under the Power FC menu), open that window.   The Read and Write buttons should both be colored (indicating read and write are enabled).

5. Enter different numbers, using test cases of minimum, maximum, and nominal values, write to Power FC, exit Copilot.

6. Start FC Edit, compare what is displayed to what you entered.  Note: When entering data for the maps (base, inj, vvt), you have to select the New option (e.g., New Base on the Fuel tab).  Exit FC Edit.

7. Repeat steps 4-6 for different test cases.

Power FC ( Advanced Settings ( Boost and MAP

3S-GTE, 2JZ-GTE1

I think everything here is displayed correctly, although you may see a difference of 1 under PIM Scale.  I multiply the number entered by 6.667 when converting to Power FC format and FC Edit may use a slightly different number.   Data entry needs to be verified for the whole Boost and MAP window.  

Power FC ( Function Select and O2 Feedback


In the Function Select frame, check to see if all the strings / labels are correct. 


All except 1ZZ-FE have Knock Warning and that should work.

3S-GTE, 2JZ-GTE1, EJ20K, RB25DET, RB26DETT


Have Injector Warning 


EJ20K, RB25DET,RB26DETT


Have Airflow Warning.

Power FC ( Rev/Idle


RB25DET has VTC for Rev/Idle

Advanced Data

WORD
1ZZ-FE,

2ZZ-GE
3S-GE
3S-GTE,

2JZ-GTE1
EJ20K,

RB25DET,

RB26DETT
13B-REW


1
RPM
Same
Same
Same
Same


2
PIM
Same
Same
Load
Same (PIM)
Hopefully Load is the same as PIM. Vitally important, as it determines

where it is in the maps.   See note below.

3
AFL V
Same
PIM V
MAFS1
PIMV
Airflow is an Auto Tuning Required Condition

4
VTA V
Same
TPS V
(blank box) or

MAFS2
TPS V
Used to determine Throttle Position (%).  See note below.

RB26DETT has MAFS2 here

5
Inj Ms
Same
Same
Same
InjFrPr
Injector Front Primary

6
Inj +/-
Same
Same
Same
Same


7 low byte
IGN
Same
Same
Same
IGL
Note: CMD_IGL relates to this and is for 1ZZ-FE and 13B-REW only

Other platforms don’t have Leading and Trailing ignition. 

TO DO: make separate Logged ignition maps for Leading and Trailing

7 high byte
Dwell
Same
Same
Same
IGT
Need another map for logged trailing ignition (13B-REW)

8 low byte
Boost (=0)
Same
Boost
Boost (=0)
FuelT
For 3S-GTE and 2JZ-GTE1 (MAP platforms), Boost will drive the

Boost gauge and will be displayed on the Monitor tab.  See note below.

Fuel Temp is probably converted the same as other temps.  Add Fuel

Temp gauge later?  At least display it on Monitor tab (TO DO)

9 high byte
Duty
Same
Same
Same
Oil
What about Oil?  Temperature?  Drive Oil Temp gauge if an Oil Temp

Sender is not connected (see I/O Settings window) (TO DO)

10 low byte
?
?
?
?
PC%
PC%=???     Low and high bytes are “Unknown0” for most platforms.

10 high byte
?
?
?
?
WG%
WG=Wastegate duty %?

11 low byte
WtrT
Same
Same
Same
Same


12 high byte
AirT
Same
Same
Same
Same


13 low byte
Knock
Same
Same
Same
Same


13 high byte
BatV
Same
Same
Same
Same


14 low byte
Speed
Same
Same
Same
Same


14 high byte
(blank box)
Same
Same
MAFS Activity
(blank box)
Don’t know what MAFS Activity is.  “Unknown1” for most platforms

15 low byte
O2S1
Same
O2S
O2S1
O2S
Displayed on Monitor tab as raw value / 255.0

15 high byte
O2S2
Same
AirT2
(blank box) or

O2S2
(blank box)
Displayed on Monitor tab as raw value / 255.0. Don’t know what

AirT2 is.  RB26DETT has O2S2

16
(blank box)
(blank box)
TPS2V
TPS V
InjFrSc
See note below for TPS V – It could be just a simple software

change.  Injector Front Secondary.  “Unknown2” for some platforms

17
(blank box)
(blank box)
(nothing)
(nothing)
(nothing)
“Unknown3”

Notes:

If Load is not the same as PIM, it will be obvious when looking at any of the maps.   Do not enable any auto tuning features if there is a problem here.

AFL (Airflow (MAFS) voltage) vs PIM V vs MAFS1: The variable AirflowPercent (calculated from this raw data) is used as an Auto Tuning Required Condition.  The raw data (0-255) is assumed to correspond to a MAFS voltage in the range 0-5.12V.  I think MAFS1 will not present a problem and it is just a different name because of MAFS Act (whatever that is).   PIM V could be OK, too.

VTA V vs TPS V vs nothing:  VTA V is used to calculate the TPS % (percentage of max throttle position) based on minimum and maximum observed values (or override values for the min and max).   Refer to Monitor tab.  Throttle Position (%) is an Auto Tuning Required Condition.  It is also displayed graphically on the speedometer as bar graph.   Dynamometer data is only calculated/saved/displayed when the Throttle Position is above a threshold you can set.   For EJ20K, RB25DET, and RB26DETT, Copilot will ignore word 4 and instead use the TPS V raw data in word 16.

Boost gauge will be set to the converted value from Advance_Data.Boost.  The range is -19.5 inHg to ??PSI.

Auto Tuning Fuel Injection

For platforms which have no base map, auto tuning fuel injection may be a problem.  Platforms which have no base map are EJ20K, RB25DET, and RB26DETT.   There is code written for auto tuning fuel injection using the Inj map, but it has not been tested at all.  Differences between platforms which have a base map and those that do not:

1. Instead of Min Base and Max Base maps, Min Inj and Max Inj maps are used.

2. Map select option buttons at the top of the Fuel tab for Curr Base, New Base, and Base Diff will not appear. 

3. “Formulas…” button on the Fuel tab will not appear.

4. Read Base and Write Base buttons on the Fuel tab will not appear.

5. Some items in the “other” drop-down list on the Fuel tab will say “Not Applicable”.  These are items having to do with the Base maps:

a. New Base*Inj

b. Curr Base*Inj

c. Default Base*Inj

d. New-Default Base

e. Curr-Default Base

f. Default Base

g. Base from Formula

h. New-Formula Base

6. Auto Tuning Required Condition “Inj PW % of Base PW” on the Setup tab will not appear or be used.

7. The text under Auto Tuning Settings on the Setup tab which refers to the New Base map will be changed to refer to the New Inj map.

8. When auto tuning fuel injection, instead of changing the New Base map based upon the ratio of Logged AFR to Target AFR, the New Inj map will be changed based upon this same ratio.  The percentage to approach Target AFR setting, which is 90% by default, may have to be changed to get good results.  For platforms with a Base map, 90% works well.  I simply do not know what the best number would be for Inj map changes.

9. The New Inj map will contain the flags which are normally in the New Base map.  These are:

a. Min Limited – the auto tuning algorithm calculated a value for the New Inj map which was less then the Min Inj map

b. Max Limited – similar to the above

c. Smoothed

d. Filled (Note: code which fills in blanks in New maps is commented out, but could be reinstated)

e. Analyzed

10. Target AFR map edits can be “tied to” nothing or the New Inj map, but not the New Inj and New Base maps, since the New Base map does not exist.

Other Platform-specific Issues (besides testing)

Auto Tuning Ignition Timing

This is disabled if the platform is 13B-REW.  I simply do not know what to do for leading and trailing ignition timing.  I could retard both Leading and Trailing by the same amount, which is what is done for the 1ZZ-FE platform, but 1ZZ-FE Power FCs do not appear to use the leading (or is it trailing?) ignition timing map – I think it is just a map which exists in the PFC memory for commonality with a different 1ZZ-FE Power FC part which is for turbo 1ZZ-FE.  (I think this commonality theory also explains the Boost settings which FC Edit displays but which Copilot does not and the Boost byte in the Advanced Data packet).  There are other 13B-REW limitations, such as not displaying Fuel Injection or Ignition factors, not displaying Boost and MAP-related information, not maintaining separate Logged Ignition maps (one for leading, one for trailing), and not handling (converting, displaying, using) everything in the Advanced Data packet correctly.  
