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*Note that some of these updates were also present in 6.4 builds, which were not released to all customers

NEW FOR SERIES 7:

Bug Fixes:

¢ Fixed a problem where logs would sometimes not save to the USB flash drive, or the USB flash drive would
not always be recognized by the ECU.

e Fixed a problem that sometimes caused freezes or lockups when battery wltage dropped very low during
cranking.

¢ Other bug fixes, changes, and improvements from the 96.3 update were added to the \96.5 builds for the
Infinity-708, -710, and -712 hardware. Please see the Change Log V96.3 document for additional details.

NEW FOR SERIES 7 AND SERIES 5 AND SERIES 3:

Bug Fixes:
¢ Improved start up wait time after engine stall, from 1.5 seconds to 0.3 seconds. The ECU will be ready to
restart the engine more quickly in the event of an engine stall.

v96.5 Models/Tuning Changes:

e Faster MAP and Fuel Pressure sensor processing rate reduces aliasing issues.

¢ New option '‘Boost Feedback Enable Below Error', to awid overshoot when the turbo first spools up.

¢ FlexSensorCal table input can be assigned to use Digital on/off switch pins.

¢ New option 'Lambda Feedback Gain x-axis', allows the user to select MassAirflow [g/sec] instead of RPM
for the Lambda feedback PID breakpoints.

e Channels 'CrkMissThr' and 'CrkExtraThr' allow the user to define the allowable acceleration ratio between
crank edges for the even-spaced cam/crank patterns (such as 12-tooth crank and single-pulse cam).

e Cam Error Ignore function, to use the cam signal for sync at low RPM but ignore noisy cam signals at high
RPM.

¢ New channel 'CrankPerCam’, intended to help with crank/cam error troubleshooting and diagnosis.

¢ New diagnostic channel 'EAL_TimingError', this indicates which cam- or crank-related error has occurred
most recently, even if that error was ignored.

e Fuel pressure/flow calculations will assume Baro Pressure is 99 kPa if the wizard option ‘Baro Sensor
Installed’ is unchecked. This is an important part of fuel delivery math.

¢ New table 'CrankPrimePulse [uL]', which is active for the following timing patterns only: Any even spaced
crank tooth pattern with single cam pulse. Any crank missing-1 and crank missing-2 patterns with a single
cam pulse.

e New CAN support for controlling one AEM PDU-8 module.
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Feature change summary:
See specific Setup Wizard pages for tuning instructions. The following screen shots will highlight the specific
areas where changes were made.

1. Faster MAP and Fuel Pressure sensor processing rate, to reduce aliasing issues.
It is recommend to use higher numbers for MAP smoothing filter and Fuel Pressure smoothing filter, beta
testers have found good results with 90-95%. This allows for a smooth signal without sacrificing response
time.
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Enable MAF Failsafe table

The ECU calculates the value 'MAP_Failsafe” using the table "PressRatio_Failzafe’ multiplied by the Baro Pressure sensor input. If the option "Enable
MAP Failsafe table’ i= on. this MAP_Failsafe calculation will be used if the MAP sensor volts are out of range. If the option 'Enable MAF Failsafe table’
is off, the ECU will continue to use the highest (or lowest) MAP value the sensor can measure when the MAP sensor volts are out of range.
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2. New option 'Boost Feedback Enable Below Error'
Setting this to small numbers (5-10 kPag) can help awid overshoot when the turbo first spools up. The default
setting (900 kPag) will behave the same as the previous builds, but this often resulted in the PID feedback

calculating too-high values at low RPM when the turbo can't make full boost.

P Show BoostGain_Ki Table Setup

Basic Setup ~
Engine
Tuning Preferences
CamiCrank
Injector Setup
Basic Sensors
| DBEW Tuning
I Set Throttle Range
i |gnition Sync

| Advanced Setup 4

l Accel and Decel Fuel
Advanced Trims
Engine Protection
Idle
Igniticn Coil Dwell
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Knock Setup
Lambda Control
Launch Antilag
Launch Timer
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P Show BoostGain_Kd Table Setup

¥ Hide Advanced Setup
Boost Solenoid Max Duty Cycle
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target when the turbo spools.

Boost Feedback Enable Below Error

o

e

' Boost Fesdback Enable Below Error allows for open loop boost control during spool up until MAP [kPa] is within this £
range of the current boost target. Low values (below 20 kPa) are recommended to help avoid overshooting the boost

kPa

F1 for Tuning Guide
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3.

into the fuel system.

FlexSensorCal table input can be assigned to use Digital on/off switch pins.
This can be used for adding a simple ‘Gas/Ethanol’ switch if the user does not want to plumb an actual sensor

Infinity-506 v96.5

»

Basic Setup ~

Engine
Tuning Preferences
CamiCrank
Injector Setup
Basic Sensors
DE'w Tuning
Set Throttle Range
Ignition Sync:

Advanced Setup ~
Accel and Decel Fuel
Advanced Trims
Boost Control
Engine Protection
Idle
Ignition Caoil Dwell
Knock Setup
Lambda Contrel
Launch Antilag
Launch Timer
Mzin Rau | imiter
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Input Function Assignments
Use the selections below to configure hardware inputs.

| Analog 0-5V & Modesl Switches | Speed & Frequency | Temps I Aoz |

Function Channel Fin Raw Scaled
E!E-E!E-
DrivelwheelSpeed (Left) Input DLWheelSensor [Hz] C‘I 57 0.00

Drivelwheel Speed (Right) Input Disabled <0.00 G.C'D
GroundSpeed (Left) Input NLU'WheelSensor [Hz] C1-54 000 0.00
GroundSpeed (Right) Input Disabled 0.00 0.00

Turbo Speed Input Setup Dig3 [Hz] C1-28 000 none
Vehicle Speed Input V35_Digital [MPH] 0.00 0.00

F1 for Tuning Guide

v2.96 Build 04/27/2017

Flex Content Input Setup
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New option 'Lambda Feedback Gain x-axis', allows the user to select MassAirflow [g/sec] instead of RPM for

the Lambda feedback PID breakpoints. This might allow aggressive/fast feedback when the engine is loaded at
low RPM, and slower feedback to awoid overshoot at medium RPM but part throttle / light load. The option is at

the bottom of the Lambda Control wizard page, in the advanced section.

Infinity-506 Rotary v95.5

Tuning Preferences
Cam/Crank

Injector Setup Rotary
3rd Stage Injectors
Basic Sensors

DBW Tuning

Set Throttle Range:
Ignitien Sync

Qil Metering Pump

Advanced Setup
Accel and Decel Fuel
Advanced Trims
Boost Control
Engine Protection
ldle
Ignition Coil Dwell
Input Function Assignments
Knock Setup

Launch Antilag
Launch Timer
Main Rev Limiter

~
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PShow LambdaFB_P Table Setup

PShow LambdaFB_| Table Setup

¥ Hide Advanced Setup

Lambda Feedback Proportional and Feedback Integral Gain must be adjusted using the 1D tables 'LambdaFB_F and "LambdaFB_|". The gain can be

adjusted per RFM
Lambda Feedback Derivative Gain

Lambda Feedback After-Start Delay
Lambda Feedback Max ThrottleRate

Lambda Feedback Max Wall\wetting

Lambda Feedback Refrm Time

LambdaTarget Table Y-Auis

0.000 n
25000 =
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10 <
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MAP [kPa] -

[Lambda Feedback Gain x-axis

Massfiflow [gms/s] ~

F1 for Tuning Guide
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Channels 'CrkMissThr' and 'CrkExtraThr' allow the user to define the allowable acceleration ratio between
crank edges for the even-spaced cam/crank patterns (such as 12-tooth crank and single-pulse cam). If the
crank speed accelerates or decelerates too fast, this will trigger the error CrankTimingErrorO or
CrankTimingErrorl. These tables were already present and used for missing-tooth gap detection on some
patterns like 36-2, and the firmware has been expanded in this version to include signal error detection for
even-spaced crank patterns. Note these table values will be auto-populated based on crank pattern when you
import from a previous version calibration, and the calibration will be changed to resync when
CrankTimingErrors occur (even if the previous calibration was set to ignore). If you experience no-start or start-
then-stall conditions, please save & email datalogs so we can help adjust these table settings to work well

with your engine.

Infinity-506 v96.5

Basic Setup

Engine
Tuning Preferences
Cam/Crank
Injector Setup
Basic Sensors
DB/ Tuning
Set Throttle Range
Ignition Sync

Advanced Setup
Accel and Decel Fuel
Advanced Trims
Boost Control
Engine Protection
Idle
Ignition Coil Dwell
Input Function Assignments
Knock Setup
Lambda Centrol
Launch Antilag
Launch Timer
Main Rev Limiter
Nitrous N20
Rev Limit 2 Step
Rev Limit 3 Step
Shift Cut
Threttle High Timer
Traction Control
USB Logging
WC
Diagnostics

Outputs

A

F1 for Tuning Guide

*Hide Crank Missing Tooth Thresholds

The tables below set the allowable ratios between two teeth to be considered a missing crank tooth or extra crank tooth. For missing tooth wheels, these
tables detect the missing gap on the crankshaft.
For patterns like 24-1 or 36-1, default values are 1.50 for CrkMissThr and CrkExtraThr tables.
For patterns like 36-2 and 60-2. default values are CrkMissThr=2.0 and CrkExtraThr=1.5. Larger numbers for CrkExtraThr will allow more tolerance for
fluctuation, which can be helpful for high-compression engines that may false-trigger errors when cranking or starting.

Fer even-spaced crank pattierns, CrkMissThr is the ratic of deceleration that's censidered normal, additional deceleraticn will trigger the error
CrankTimingErrorl. CrkExtraThr is the ratic of acceleration between two teeth that's considered normal, additional acceleration will trigger the error
CrankTimingError]. lt's necessary to allow more tolerance at low RPM to avoid false-triggering errors when cranking and starting the engine.

a Tooth DetectRatio []

Crank Missing Topth Detect Ratio []
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6. Cam Error Ignore function, to use the cam signal for sync at low RPM but ignore noisy cam signals at high
RPM. If the CrkMissThr and CrkExtraThr tables are configured to detect crank errors, it can be safe to ignore
cam errors at high RPM.

Infinity-506 v96.5

Basic Setup
Engine
Tuning Preferences

Injector Setup

Basic Sensors

DEW Tuning

Set Throttle Range

Ignition Sync
Advanced Setup

Accel and Decel Fuel

Advanced Trims

Boost Centrol

DB\ Throttle Blip

Engine Protection

Idle

Ignition Coil Dwell

Input Function Assignments

Knock Setup

Lambda Control

Launch Antilag

Launch Timer

Main Rev Limiter

Nitrous N20

Rev Limit 2 Step

Rev Limit 3 Step

Shift Cut

Throttle High Timer

Traction Control

USE Logging

WWC

Diagnostics

Outputs

Cam/Crank

Use the Cam/Crank wizard to select the sensor type, trigger pattern, and noise filter settings for the Cam and Crankshaft sensor inputs.
*The Cam/Crank wizard will also set the CamSyncAdjust, TriggerOffset, and VR PWM table specific to your engine type.

WARNING:
After making changes to Cam/Crank input settings, the Ignition Timing Sync Wizard MUST be used to verify the ignition timing displayed by the ECU
matches the ignition timing measured at the crankshaft with a timing light. Failure to do so may result in engine damage!

m

Sensor Selection:

* Toyota Supra (199315998 Turbo USDM)

F1 for Tuning Guide

An asterisk (7) before the selection name means some sethi have been 1 and do not pletely match the selection’s default values.

PShow Noise Cancellation Details
PShow VR Sensor Noise Floor
PShow Crank Missing Tooth Thresholds

¥ Hide Cam Error Ignore

“This is only i i for the f
“Evenly-spaced crank trigger wheels (4, 6, 5 12 or 24—tccth crank and single cam)
“Missing-two crank wheels (such as 12-2, 24-2, 36-2, or 60-2 crank teeth with single cam)

“Missing-one crank wheels (such as 81, 12-1, 24-1, 36-1 crank teeth with single cam)

The ECU can use the cam for sync at low RPM and ignore cam errors at high RPM Both the RPM and the Engine Running time options must be met before

ermors will be ignored. Be sure the Crank Mi Tooth Threshelds are fig Iy if ing the ECU to ignore cam errors.
Ignore Cam Errors Above 2500 % mm
Ignore Cam Errors After Engine Running 3 2 s

Latch and hold Cam Error Ignore when triggered [T

v2.96 Build 04,/27,/2017
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7. New channel 'CrankPerCam’, intended to help with crank/cam error troubleshooting and diagnosis. This is the
ECU's count of how many crank edges happened between cam edges. Should be '24.0' (without any
fluctuation) for a 12-tooth crank wheel, or '48.0' for a 24-tooth crank wheel, or '116.0" for a 60-2. Will change in
a repeating pattern for multi-tooth cam signals. Please add this to USB datalogs and layouts.

8. New diagnostic channel EAL_TimingError, this indicates which error has occurred most recently, even if that
error was ignored. Each number represents a different possible error:

0 = (no errors)

2 = CrankTimingError0 (not enough crank edges, or crank decelerated faster than the limits set in the
'‘CrkMissThr' table)

3 = CrankTimingErrorl (too many crank edges, or crank accelerated faster than the limits set in the
'‘CrkExtraThr' table)

4 = Cam0_SyncError0 (extra cam edge, within the same 'missing crank' window for missing tooth crank
patterns)

5 = CamO_SyncErrorl (extra cam edge, in the other 'missing crank' window for missing tooth crank patterns)
6 = CamO_SyncError2 (missing cam edge or disconnected cam signal)

9. New table 'CrankPrimePulse [uL]'
Units: Injection wolume vs Coolant Temp and FlexContent
Description: This pulse is calculated based on a desired initial pulse wolume (in microLiters), which will be
injected on all injectors when the ECU detects the first crank signal edge. This can allow some fuel to be
injected before the ECU syncs and begins firing the ignition coils. Note there is also some logic to prevent a
second priming pulse in the event that the engine does not start on the first attempt or stalls after it has been
running. Another prime pulse will only be allowed after the ECU has been powered off. This feature is
available for the following timing patterns only: Any even spaced crank tooth pattern with single cam pulse any
crank missing-1 and crank missing-2 patterns with a single cam.

CrankPrimePulse [ul] &3]
30
28
27

25
25

104 140 176

CoolantTemp [F]
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10

10. New CAN support for controlling one AEM PDU-8 module.

PDU Channels 1-4 are simple on/off functions, with a dropdown selection in the wizard page. Use the
wizard to set the Owvercurrent and retry settings.

Infinity-506 v96.5

Basic Setup ~
Engine
Tuning Preferences
Cam/Crank
Injector Setup
Basic Sensors
DBW Tuning
Set Throttle Range
|gnition Sync
Adwvanced Setup v
Outputs ~
Output Function Assignme._..
Caoils / Injectors

F1 for Tuning Guide

v2.96 Build 04/27/2017

PDUS CAN

The ECL sends commands to enable or disable outputs on the PDL). Some outputs can be assigned to simple on/off
functions, and some have user-adjustable tables for duty cycle control.

m

PDU Channels 1-4 will use simple on/off functions. Lise the options below to select which function to use, and the
maximum current limit. The output will be disabled if the measured current goes above the maximum limit longer than
the OwverCurrent Trip Delay. Retry delay and number of retry attempts can be configured as desired.

POU Channel 1 Function |F|_|e|P|_|mp -

PDU HS1 Current Limit 180 2| Amps
PDU HS1 OwerCurrent Trip Delay L = ms
PDU H51 OverCurrent Mumber of Retries |5 =

PDU HS1 OverCurrent Retry Delay 00 | ms
Fuel Pump Prime Time [sec] 3000 = ms
PDU Channel 2 Function Lisabled -

PDU HS2 Current Limit 0.0 | Amps
PDU H52 OverCurrent Trip Delay h00 = ms
PDU H52 OverCurrent Number of Retries |5 =

PDU HS2 OverCurrent Retry Delay 00 = ms

-

Close

In the screenshot above, The HS1 output will turn off if the measured current is above 18.0 amps for
500ms (0.50 seconds). The output will stay off for 1000ms (1.0 second) and then retry. The output will only retry 5
times, after the fifth overcurrent event it will stay off until the ECU turns off and restarts.

PDU Channels 5-8 include duty cycle tables. Users can select the table axis in the wizard, but must

configure the table values manually in the layout. Note that some raw Digital and Analog

inputs can be

selected for the table axis. Note the output frequency is fixed at 100 Hz.
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POU Channels 5-8 have duty cycle tables to allow user-configured behawvior. Use the options below to set the x- and y-
axis inputs for the tables, then adjust the table values in the ‘POU" page of the layout.

FDUS Duty X-Fuxis

FDUS Duty Y-Fuxis

PDU HS5 Current Limit

FOU HS5 OverCurrent Trip Delay

PDU HS5 OverCurrent Mumber of Retries
PDOU H55 OverCurrent Retry Delay

FDUS Duty X-feas

FDUS Duty Y-Fuxis

PDU HS6 Current Limit

POU HS6 OverCurrent Trip Delay

FDU H5& OverCurrent Mumber of Retries
PDOU H56 OverCurrent Retry Delay

| EngineSpeed [RPM]

)

Coolant Temp [C]
EngineProtectOut
EngineSpeed [RPM]
FuelPressure [psig]
FuelPump

Gear

GroundSpeed [MPH]
Idle Position

lanition Power
KnockFE_Cyll
Lambdal [Lambda]
LambdaTrim_Knock [Lambda]
LaunchRampTime [ms]
MAF kFa]

MILOutput

Mode Switch

W20 _Cutput
CilPressure [psig]

Cil Temp [C]
PrimanylnjDuty [%]
SecondanynjDuty [%]
TC_SlipMeasured [MPH]
TC_SlipTarget [MPH]
TransTemp [C]
Thirottle [%]
VehicleSpeed [MPH]
WTEC_Active

Digital5

Analog10 [V]
Analog11 [V]

-

-~

m

The layout page also displays measured current, maximum allowed current, and the raw status flag (O, 1,
2, or 3) for all channels.
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“ Infinity Tuner Version 2.96.8592
Eile Connection ECU Layout Logging
Ign

AR

ards  Help Saved session: T106_8532 vehicle test.itssn

Session ID: Volkswagen METV AWP 1.8T

2 ¥'PoOU ™ Daw ¥ Cam My

Text Grid
PDU_Current1 [A]
PDU_Current2 [A]
PDU_Current3 [A]
PDU_Current4 [A]
PDU_Current5 [A]
PDU_Current6 [A]

E

PDU_Current? [A]
PDU_Currents [A]

Plot 8

Text Grid B
PDU_OutMax1 [A]
PDU_OutMax2 [A]
PDU_OutMax3 [A]
PDU_OutMax4 [A]

PDU_OutMax5 [A]
PDU_OutMax [A]
PDU_OutMax7 [A]
PDU_OutMax8 [A]

Text Grid

Plot &

PDU_Currents [A]
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