Toyota Tundra 5.7L 3UR-FBE

Flex Fuel

Supercharger Calibration

Guide

Ver. 1.2.9.9

Page 1 of 30



VF Tuner Tundra Guide

Table of Contents

GLOSSATY ..ttt ettt et b ettt s bttt e et e e bt e bt e st sb et ab e e bt nbeeanenb e sbe et 4
1. Understanding FUEl LOZIC ....cc.eieiiiiiiiiiieiie ettt 5
1.1.  Ethanol blend concentration calculation ............cocceeoveririerienieiiniereeeee e 5
1.2.  The throttle position in Correlation to the calculated cylinder filling tables ................... 5
1.3, Volumetric table enrichment's..........coceeveriiriiriiriiiienee e 6
1.3.1.  Injector INfOrmation ........ccceecieviieiierieiiie e s e 6
1.3.2. Toyotas FUSING I0ZIC.....uiiiiiiiiiiiii ettt ettt e 7
1.3.30 FUCL MUILIPIEIS .ottt s 8
1.3.4.  The Mass Airflow - Gram Per second Readings from the MAF Sensor........c.cccocveveenneenen. 9

1.4. Mass Airflow - MAF Multiplier for Engine Speed and Throttle ..............ccceeeveeenennne. 10
1.5. The current Target Lambda state (Stoic, Enrich, Catalyst Protection) .............cccceeuneeen. 11
1.5.1.  Enrichment Fueling - Base fueling.........c.ccccveeiiriiriiniiieiinieee et 12
1.5.2.  Catalyst enriChMENES .....cooiiiiiiiiiieiie ettt ettt see e b e b 13

2. Tuning - Injectors and INJECLOr PW ........ccciiiiiiiiiiieiie e 14
3. Flex Fuel Disable — Optional..........cccceeeiieiiiiieiiiecieeeciie ettt esteeesree e e sae e e saeessne e 14
4. Tuning - IgNition TIMINE ....cc.cccuiriiriiiiiiee ettt sttt e 17
4.1.  Ignition TiMIiNg COMPENSALIONS......eeruierirrerrieerrerieeeiriereeereeseeeseeseeeseessaessseesseesseessees 17

5. Tuning - Camshafts and VVT ...t 19
5.1, Exhaust Camshaft........ccooooiiiiiiiiiiiii s 19
5.2, Intake Camshaft..........cooooiiiiiiii e s 20

6. Tuning - AIrfloW CONTIOIS.....couiiiiiiiiriiiiieiieiee ettt 21
6.1.  Optimal Engine FIllING.........cccciiiiiiiiiiiiiii ettt 22
6.2.  Optimal ENgINe TOIQUE........cooiiiiiiiiieiieeie ettt ettt ettt etee e seeeveesaseebeessseensaens 23
6.3. Acceleration Calculated Airload to TOIQUE ......ccceoeivieiiiniininiiiiieiceceeee 23

7. Tuning - Transmission Torque and Engine Torque...........cccceeieeviienieeciienieenieeie e 24
7.1, Wide Open FUCT TUNINE .......ccooiiiiiiiiiieiieeie ettt eteeete et ete et e sve e aeeereesaaesbeessaeensaens 24
7.2, Wide Open FUel Target .........ccccoeeviiiiniiiiiiiiieieeesecteeeese ettt 25
7.3, 02 Sensor fEedDACK.......coiiiiiiiiiie s 25
7.4. Catalyst ENrichment tables.........ccoooiieiiieriieiiiiciieiiccie ettt e ee e 26

8. Tuning - Transmission Shift Points — Optional...........c.cccoceiviiiiiniiiiniiniiiicceeneees 27
8.1.  Upshift and downshift TabIes ..........ccccceeriiriiieriiiiiiiii i 27
8.2.  Optimal Transmission Torque For Shifting ............ccoccoiiiiiiiiiiiiiiieeeee 28

Back to the top Page 2 of 30




VF Tuner Tundra Guide

9. Setting the Transmission for Dyno Runs / Dyno Mode ...........ccccceviiiiieniiiniieniieieesieeiene 29
RUNNING THE VEHICLE ON THE DYNO ...ccooiiiiiiiiieeceeceiee e 30

Back to the top Page 3 of 30




VF Tuner Tundra Guide

Glossary

AFR —> Air Fuel Ratio

Calibration —> The process of configuring an instrument to provide a result for a
sample within an acceptable range

ECU —> Engine Control Unit

ECM —>Engine Control Module

MAF —>Mass Air Flow

PID —>Proportional Integral Derivative

RPM —>Revolutions Per Minute
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1. Understanding Fuel Logic
The 3UR-FBE Engine fueling logic consists of an AlphaN - TPS + MAF and Fuel Density

The primary components of this strategy are

1. Ethanol blend concentration calculation (which can be effectively muted)
1i. The Throttle position in correlation to the calculated cylinder filling tables
iil. Volumetric Table enrichments

iv. The Mass Airflow - Gram per second Readings from the MAF Sensor

V. The current Target Lambda state (Stoic, Enrich, Catalyst Protection)

1.1. Ethanol blend concentration calculation
The Flex Fuel Tundra does not have an Ethanol content sensor. The Ethanol content is calculated
through a series of recordings. The ECU records various fuel trims during different driving states
to calculate what the effective amount of ethanol is in the fuel tank. This is done after each fuel

tank refill.

When supercharging the 3UR-FBE, it is critical that fueling is accurate at all times. If your fuel
trims are far enough off to cause a different calculation in ethanol, you may run overly rich or

lean.

To disable ethanol content controls (or modify them) VF Tuner has provided several Ethanol

content tables to do so. Please see our Ethanol content section regarding this

1.2.  The throttle position in Correlation to the calculated cylinder filling tables
There are several Alpha-N based fueling strategies that the 3UR-FBE Calibration utilizes. One is
enrichment tables per throttle position and cylinder. It also uses a calculated engine load variant
plus individual cylinder trims. These tables are individual cylinder based TPS vs Engine speed
Fuel enrichment tables. Under normal circumstances these tables do not really need
modification. However they can be used to provide additional fueling where the MAF sensor and

other methods cannot.
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© AlphaN - Fuel Transient adder 1 @ 89663-0CM52- (39663-0CMS52 Upgrade.vfc) (=5 E=R =)
| ’3@ D D Throttle

30 (s [s0 leo 70 [s0

1600 5430 5450 5490 5450 552931 (67.8410 [EIEa00 NN N NSRS

2000 |20.3918 20.3918 21.1761 21.1761 25,097 337245 42.3522 53.3324 67.4490 Si0oee) MG

2400 |16.0781 16.0781 16.0781 16.0781 16.0781 25.8815 32.9906 415673 52.9402 67.057 [ASiGGEI
9.80375 580375 10.1955 i 1

Engine Speed

By slphani Fuel
< AlphaN -Fuel Transient adder 1
E er

6000 2.74505 2.74505 2.74505 2.74505| 274505 2.74505 2.3525 3.52835 4.31365 5.09795 5.88225

Fuel Multiplication

Fig 1.1 showing throttle position in Correlation to the calculated cylinder filling tables

1.3. Volumetric table enrichment's
The ECU uses a method for injector calculation based on a primary fuel density, modified for

airflow. An example calculation is
(Airflow (Fuel Density x Mass Airflow Gram) Engine Load (Engine Load Fuel Multiplier)))

1.3.1. Injector Information

The ECU uses a base flow calculation which VF Tuner program has converted to an easier to

work with value.

NOTE: The value is not true CC per minute! Please pay attention to this.

The ECU also has a minimum effective Pulse width (in milliseconds)

© Port Fuel - Port Injector Base Flo... [ = | & | &%) Fig 1.2 Showing Base Flow calculation

Base Flow

(347,588 | @

r ™y

°F'|:rt Fuel - Port Injector f'v'1i|'|im|_|...| = || [=] || £ |

Base Flow Fig 1.3 showing minimum allowed

0.7 | @ injector mS pulse
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1.3.2. Toyotas Fueling logic
Toyota fueling logic also consists of fueling for engine load absolute. There are 2 tables, plus
additional RPM based trigger points for table activation. These control when the ECU uses a
HIGHER load calculation base and a LOWER load calculation base.

These tables effectively are the calibrations

i

@ troine . Engine _ iiliEiix | base load control strategy. Load is

Fuel Load Multiplier calculated through these primary tables.

104,687 | @

Example of how it works:

(Engine RPM * MAF flow * Engine Load

multiplier value) = Total Engine load

& Engine - Engine Total Load Mult...| = || = ||sf3s|

Fuel Load Multipler Raising these values will increase Absolute
[125.557 | @ engine load calculated, and resulting fuel
demand.

Lowering the values will lower it.

Fig 1.4 showing Engine total load Multiplier

There are RPM trigger points that activate or deactivate these tables (see "Engine" section in the

table list)

v Overload = The calibration is now using the HIGH Load strategy
v Engine RPM for Overload Enable = When the ECU will use this strategy.
v" Disable is when the Calibration will use the LOW Load Strategy.
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Engine - Engine RPM for Overload Enable

e

Fig 1.5 showing Engine Map PID

1.3.3. Fuel Multipliers
Toyotas 3UR-FBE engine calibration has 2 primary Fuel Multiplier tables.
These tables are used for trimming fuel based on engine load, engine speed, and Fuel Pump

pressure mode.

. Global Fuel - Load Based Injection Multiplier
This table effectively trims fuel for calculated engine load.
NOTE -

- The Tundra does not have a vacuum referenced Fuel Pressure Regulator and the ECM
does not have a manifold pressure sensor. As a result of this, the Logic for fueling has
this table that trims total fuel, multiplied by a value in this table.

Note: 1.0 =100%.
- Increasing values in this table will increase the amount of total fuel injected.
Note: 0.05 = 5%, 1.0 - 100%
11. Global Fuel - Fuel Multiplier For Each Cylinder —
This table trims fueling for each individual cylinder at low load conditions when VE
is not optimal and each cylinder is not achieving the same amount of cylinder filling
for a given throttle position. This table is only referenced during Stoic / Target

Lambda 1.0 conditions
Back to the top Page 8 of 30
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@ Giobal Fuel - Load Based Injection Multiplier @ 89663-0CM52- (39663-0CM52 Upgrade.vfc) = (& ][=]
N e £
i x @ ‘J J Engine Load
0 25 [s0 |75 [100
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9|1 |BI5EE7EN 0:640625' 0.757312 0867157 [N a -1
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Fig 1.6 showing Fuel multiplier tables

1.3.4. The Mass Airflow - Gram Per second Readings from the MAF Sensor
The MAF sensor provides the ECU with a reading that is used to calculate the amount of air
entering the engine (MAF G/sec). The method used is similar to the industry standard for airflow
calculations on a hot-wire MAF. This can be used to correct fuel trims when your MAF reading /

fuel trims are off
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€ Mass AirFlow - MAF Sensor Scaling Frequency @ 89663-0CM52- (89663-0CMS52 Upgrade.vfc) = =

%0 |

2.92860 | 2.99760 | 3.069 3.14490 | 3.22470 | 3.306 3.39180 | 3.480 |3.57210 | 3.66720 | 3.76530 | 3.867 | 3.97320

none

100 4

a0

&0
G4.333

70

B0 e E g

a4 T

E

Fig 1.7 showing MAF sensor scaling frequency

1.4. Mass Airflow - MAF Multiplier for Engine Speed and Throttle
The ECU also provides 2 tables; Engine Hot and Engine Cold, which correct the Mass airflows
reading. These tables multiply (7.0 = 100%) the total amount of MAF G/sec calculated.

Note:

- These tables are not referenced at high load and high RPM during acceleration
conditions

- These tables are also not referenced during initial cold startup conditions

- These tables cannot be used to increase total G/sec calculation (limited to 655.35)

when you Max out the MAF sensor
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° Maﬂs AirFlow - MAF Multiplier for Engine Speed and Throttle @ 89663-0CM352- (89663-0CM52 Upgrade.vfc)
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--
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Figl. 8 showing Mass Airflow table

1.5. The current Target Lambda state (Stoic, Enrich, Catalyst Protection)
There are multiple conditions that affect target lambda. During normal operation, closed loop,
engine warm, the target lambda will always be 14.59. This value is hard coded into the ECU

and cannot be modified
Note:

- VF Tuner has provided AFR Break - Point tables that provide some additional tuning
capabilities for closed loop functions.

- These tables can modify target lambda in CLOSED LOOP and will achieve a different
desired AFR.

- VF Tuner has also provided the tables that the ECU references to ignore close loop
operation (Rich limits)

- Normally these tables do not need modification
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% Air Fuel Control -
b Air Fuel Control - AFR Trim Correction Rich Limit
%% Air Fuel Control - Base Lean Value to Osdllate dosed Loop
ﬁll Air Fuel Control - Base Lean Value to Osdllate dosed Loop 2
%k Air Fuel Control - Base Lean Value to Oscilate dosed Loop 3
b Air Fuel Control - Base Rich Value to Osdllate dosed Loop
%% Air Fuel Control - Base Rich Value to Osdllate dosed Loop 2
ﬁll Air Fuel Control - Base Rich Value to Osdllate dosed Loop 3
b Air Fuel Control - Closed Loop Rich Limit
b Air Fuel Control - Fuel Trim corrected AFR Limit
%% Air Fuel Control - Global AFR Base 2
ﬁll Air Fuel Control - Global AFR. Base 3 Cold ECT
b Air Fuel Control - Maximum AFR to Correct from for 02 sensor during Clos
¥ Air Fuel Control - Maximum AFR to Correct from for 02 sensor during Clos
%% Air Fuel Control - Stoic Fuel Base
ﬁll &ir Fuel Control - Stoic Fuel Base 2
&k Air Fuel Control - Stoic Fuel Target Disable When Richer Than

Fig 1.9 showing AirFuel Control

1.5.1. Enrichment Fueling - Base fueling

During acceleration the ECM provides enrichment fueling through 3 operations.

i. Catalyst temperature and corresponding enrichment factor,
ii. Throttle position, and
iii. wide open fuel target

i. Global Fuel - Wide Open Fuel target.

This table is a target enrichment fuel factor that the ECU uses to ENRICH (richer than 14.6).
This table is based on the Flex Fuel Tundras PUMP MODE (high Pump mode or Low Pump
Mode). For easier tuning, we recommend setting these tables the same for supercharged

applications

This table is only used when the Throttle Position (TPS) angle has reached the desired
amount to activate the table: (Global Fuel - Wide Open Fuel Target OFF/ON Thresholds)
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© Global Fuel - Wide Open Fuel Ta.. [ = || & | = |

Throttle Angle Throttle Angle

e

° Global Fuel - Wide Open Fuel Target @ 89663-0CM32- (89663-0CM52 Upgrade.vfc)

@jﬂﬂ Engine Speed

76.8 [0/840825 [0.640825 0.71875 0.921875 0.882812 0.84375 0.882812 O iGEa0s! NN

| Content

Enrichment %

Fig 1.10 Showing Global Fuel - Wide Open Fuel Target

1.5.2. Catalyst enrichments
Additional fuel is provided based on catalyst calculated temperature (from the calculated

temperature tables) and the 4D (4th Dimensional / Tri - Axis ) Fuel enrichment tables.

I Fuel Components - Fuel Adder for Catalyst Temperature
This table provides additional fueling, on top of all other fuel calculations, ONLY DURING
non-stoic conditions (target lambda richer than 14.6, Open loop, fault, etc. conditions)

Note:

- This table is modified based on Ethanol content

© Fuel Components - Fuel Adder For Catalyst Temperature @ 89563-0CMS52- (89663-0CMS2 Upgrade.vfc) =8

|}1 ﬁ H—TI H—TI Engine Load

Engine Speed

Fuel I

30.8 | Ethanol Content 3000
B Fuel Increase % Engine Speed

Fig 1.11 showing Fuel component —Fuel adder for catalyst temperature
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2. Tuning - Injectors and Injector PW
Tuning the injectors and injector controls can be difficult. The stock injector control and
measurement is done by calculation of airflow through the stock MAF and airbox. The stock
injector size is not a direct CC Value either. If you have a supercharger, we have done a majority

of this difficult injector tuning for you.

o Port Fuel - Port Injector Base Flo... E'@

Base Flow

[260.006 | @

Use the value: 260 in the Injector size table

(insert picture, 260cc).

Fig 2.1 showing Injector size table value

NOTE

- This value will only work optimally if you are using the stock airbox. Modified
airboxes or intakes may require additional fuel trimming

- Normally the Injector minimum pulse width value does not need modified

- This value should get you very close to ideal and will allow the ECU to effortlessly
target the required 14.6 during stoic target conditions allowing you to focus your time
on WOT Tuning (wide open throttle)

- If your injectors have lag times provided you can input those in the table for injector

lag times.

3. Flex Fuel Disable — Optional
Ethanol content calculations can get in the way of tuning. Especially since the ECUs method of
calculating ethanol is not precise. The 3UR-FBE calibration uses a method of calculating content
concentration through logging fuel trims and resetting the content value after every fill up.
We recommend disabling some, or all of these controls through the VF Tuner software. Some
tables have the value needed to disable or modify them right in the table. We have also provided
minimum and maximum content concentration values that can be calibrated. These tables can be
found at the top under VFT EROM as they are tables provided EXCLUSIVELY through VF
TUNER
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% VFTEROM -
=.'5~:§ VFT EROM - Ethanol Control - Activation Byte Global (set 0 off)
='_‘E§ VFT EROM - Ethanol Control - Activation Modes (set 0 off)
i’_.'ﬁll-:ll VFT EROM - Ethanol Control - Base value
<% VFT EROM - Ethanol Control - Content Learn Limit

f}:? VFT EROM - Ethanol Control - Learning Activation Start (set 100 for off)
ﬁ Cemmirmm

Fig 3.1 showing VFT EROM tables
In our example for ethanol content calculation, we tested with our tables set as follows:

v"All zero activation table set to 0.
v" Throttle set to 100 and maximum value allowed to calculate as 12%

This means the ECU can calculate a value maximum to that of 12%

During logging and testing, we saw that regardless of drive cycle, even immediately after a flash,
our base content value does not change.

Note:

- When filling up the tank the content value will reset, as seen in our datalog

Fig 3.2 showing Logged Content Values during various driving
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Engine P

Fig 3.3 showing Learned content, immediately after fill up (between 0 and max allowed 12%)

(] = |[@ ]2

Byte control

P 1@

Q o || =] ER
Content Control
)
Q o e = ° VFTEROM - Ethanel Control - Learning Activation Start (... | = || = @
Content % Tk
Q =1 ||ILo|2s

Content %o

= @

Fig 3.4 showing Example values provided by VF Tuner:

Note:
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- Byte control table (1, set 0) disables certain tables from SWITCHING through the

Ethanol content axis, even if content is not disabled

4. Tuning - Ignition Timing

The ignition timing strategy is as follows (simplified)

» Lowest Ignition table value + compensations + current knock retard + Knock Retard

learn value.

There are multiple components to the ignition control system and each one needs to be observed.
When tuning for a supercharger on the 3UR-xxx engine (5.7), you should be observant of total
ignition timing. Ignition timing limit (the amount you can tune for) is a factor of octane and
knock retard. In this example, we will provide a basic overview of the ignition control scheme

and values that you can use to get started.
NOTE:

- Proper tuning of the ignition timing requires a dyno.

4.1. Ignition Timing Compensations
When tuning, it is important to understand that there are compensations (tables that add, subtract,

or multiply). Some of these compensations are found under the

IGNITION FACTORS tab—>Ignition Factors—>Ignition Transient Retard for Valve Timing
These tables can retard (subtract) or increase timing.

NOTE:

- The BASE VALUE which means 0* Added is 20, for these tables. That means values
UNDER 20 = LESS TIMING
Values ABOVE 20 = MORE TIMING
VALUES THAT ARE 20 = NO TIMING is compensated
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g Engine Load

25(30 [35 a0 [50[60|/70(80/90 100
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Engine Speed
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24 |

1600 (36821 22
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20 2020 W5 21 W20 W | 4
6000(20 20 20 20 20 205 21 0 0 0 20 0 20 W

Engine 55'32

Ignition Advance

Fig 4.1 Showing Ignition factors for Ignition Transient retard for valve timing

Base ignition timing —port injection active is the primary (base) ignition timing table that the

ECU will use to start from. This table is only ignored if there are other tables with a lower

ignition value (cold start ignition)

35 |40

zzs iz 0 G 8 725 7.25

1225 13 12 95 85 8 A5 735 75

155 145 13.5 1125 8.75 @5 50 Za0 750
17.5 1675 16 15 13.25 10.75 G000 Bigs0

19 18 17.25 165 16 145 125

BEMEEI 185 1775 17 165 155 13
=] )

B9 1835 5.
2000 |[EENEAIN BEEN 52205 2025 20 195 185 175 16,25 1525 15.25 1525
2400 | SN RS RN GO0EI BN 21 B 20.35 19 1775 165 1525 155 155

Engine Speed

00 Ignitic

B s

[ [ P Bl A B VAR
e 23350 22,05 215 !
225 225 2175

BB

agoo (B0 3T
5200 =-
5600 = |
so00 205 215 215 215 (215 21 5 2 1825 157515 15 1

2000 L 14

B |

I | i |

= -

&

&
Gk hk
GEEHG &

Engine 55'283

4000

Ignition Advance

Fig 4.2 showing Base ignition timing port injection active table
NOTE:

- An important distinction between LOW and HIGH knock ignition tables is that:-
Low knock tables are referenced when the KNOCK correction learn value is LOW.
When the value is low, that means that the ECU is correcting for multiple logged knock
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events. When the value is HIGH, the ECU is not logging on knock events and is

effectively increasing timing

% Spark Contral -
{ﬂlﬂ Spark Control - Base Ignition Timing Low Load Effidency
‘E} Spark Control - Base Ignition Timing Port Injection Active
-ﬁll Spark Control - Base Ignition Timing Port Injection Active
; ﬁll Spark Contral - High Knock Ignition Timing Port Injection Active
{ﬂlﬂ Spark Control - Ignition MET Coefficient
‘E} Spark Contral - Ignition Multiplier for Engine Speed and Load
-ﬁll Spark Control - Ignition Multiplier for Engine Speed and Load 2
; ﬁll Spark Contral - Ignition Timing Vehide Speed and Load Correction
%% Spark Control - Low Knodk Ignition Timing Port Injection Active

Fig 4.3 showing Spark control PID showing low knock ignition timing port injection active

Proper ignition timing requires a dyno to safely calibrate. In our tests we found that the 3UR
Engine can safely handle around 15-16* ignition peak at high load with an off the shelf
TVS2650 Supercharger on 7psi

S. Tuning - Camshafts and VVT

Calibrating the Camshafts for boost or a supercharger is CRITICAL to safe engine operation.

Failure to calibrate the camshafts can cause:-

- low load stumbling (exhaust cam)
- Low load surging (intake cam)
- Detonation

- loss of power and torque

Toyota, through their TRD Toyota Racing Development Program has taken extensive time to
calibrate the Valve system for use with the TRD TVS1900 Supercharger. These camshaft tables
are great bases for starting with and are recommended to work from. The stock valve system has

over-lap that will need to be mitigated for proper forced induction tuning.

5.1. Exhaust Camshaft
NOTE:
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The exhaust camshaft will not function past the lock point (no advance or retard) when

the vehicle is not moving

Vehicle movement (speed past SKPH) is required for the exhaust cams VVT to

function Exhaust Valve retard (higher numbers)

More Advance > LOW RPM Torque increased

More Retard > HIGH RPM torque increased

More Overlap - Energy wasted (when forced induction is present)

Less overlap - More torque potential / less energy wasted

€ Cylinder Head - Base Exhaust Valve Angle Target @ 89663-0CMS2- (80663-0CMS2 UpgradeSUPERCHARGER 01.vfc)
[ |
ECIRN Engine Load
10 [15 |20 35 [30 [a0  [s0 e0 100 [130
P 600 [9.0625 9.0625 [9.0625 8.0625 9.0625 5.0625 (80825 (15 15 15 15 15
9 soo_|Bi05351 51662501 8106250 8106250 19.0625 24.0625 24.0625 22.5  22.5 22.5 22.5 225
@' 1000 [50635 14,0625 19,0525 24.0625 [B510685! [ B B B
(1200 [B16675' 14.0625 '14.0625 19.0625 24.0625 [39.0695] 29,0695 27.5 | 27.5 27.5 27.5 27.5
"B 1400 566351 14.0625 19.0625 [ NN RN R > > 5 5 5
10 1600 (50625 14.0625 19.0625 NN DN GO RN o5 > 25 5 25
2000 [5:0625 5 15,0625 NN s > > 5 s
2400 [9.0625 14.0625 13.0625 [NANENE N RN BGNNM 27.5  27.5 27.5 2.5 20.5
2800 [9.0625 14.0625 13.0625 (000 B0 B B 27.5 275 27.5 27.5 2.5
3200 [9.0625/ 14.0625 19,0625 (SN SO0 S0 [S0R R Bt s Bo Ea
3600 [9.0625 14.0625 19,0625 (SN SO0 S0 [S0R [EaR Eoi sl Bo Ba
4400 [9.0625 5.0625 | 14.0625 26.875 26875 26875 25 25 25 25 25
4800 |71.875 21875 71875 21875 31875 1875 21875 21875 325 305 2.5 2.5
5300 |21.875 71875 (71875 31875 31875 71875 21875 2167530 30 |30 |20
5600 9.0625 20 20 W m wm W m
6000 9.0625 9.0625 09.0625 9.0625 9.0625 20 20 PR - i -
Valve Angle Advanced

——

Valve

Fig 5.1.1 showing an example Exhaust cam Base table setup for a TVS2650 Supercharger

5.2.

Intake Camshaft

The intake camshaft has a range that can advance from 0 only (0 = most retarded intake cam

value).

Back to the top
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@ Cylinder Head - Base Intake Valve Angle Target @ 89663-0CMS52- (89663-0CMS52 UpgradeSUPERCHARGER 01.vfc) =N =8 ="
1Y 1Y
b @ Engine Load
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s200 0B 0B @M 0 10 1 15 15 15 15
se00 @00 B0 0 10 © 0 1 1 10
5000 0700 B0 10 10 10 1875 1875 1875 La7s K
Engine 53239 &‘{
L
2000 |
Valve Angle Advanced b

Fig 5.2.1 showing an example Intake Cam Base Table setup for a TVS650 Supercharger

6. Tuning - Airflow controls
Airflow control tables are a series of table used to control throttle, calculate engine load, and
calculate engine torque. These tables affect almost every other part of the calibration. A common
symptom of failure to modify these tables is throttle limitations under boost or accelerator at
100%, severely retarded ignition timing, and more. With proper tuning of these tables you should
be able to achieve full throttle (80%) through the entire RPM range

Fig 6.1 showing a proper tuned airflow table
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' 44,000 4 49,000

Fig 6.2 showing an example of throttle limitations on a TVS2650 Supercharged Tundra when

airflow tables are not calibrated:

6.1. Optimal Engine Filling
This table represents raw values that correspond to filling (volumetric). A supercharger can cause
excess filling calculations. As a result this table and others need to be modified. Increasing the
values increase the amount of filling calculated (and allowed) so that full throttle can be

achieved.

2
8

1835 2555 32775 399.75 44575 4915 534 629.35 721 82575 927.25 1019 1395.25 1771.5 (214735
1835 2335 32775 399.75 44575 915 534 62925 721 82575 927.25 103225 140575 1779.25 (2153

€ Torque Model - Optimal Engine Filling based on Engine Torque % @ 89663-0CMS52- (89683-0CMS2 UpgradeSUPERCHARGER 01 vc) =2 R[]
ST
bl @ Engine Torque % of 100
[1092.901104.35[1115.81 [1127.27 [1138.72 [1150.18 [1161.63 [0 [28.6399[57.2799 |85.9199 | 114,555 143.199 171839 | 200.479 [ 229.115 | 257.759 | 286.399 | 315.035 [ 343.675 |
|00 0 0 0 0 295 7875 11475 15075 177 203.25 23275 25875 288.25 3145 34075 162025 | uoRN EoaR
g 800 [0 0 0 0 335 7 1115 15775 16375 190 2% 285 331 37605 4275 4775 1664
§[1200 o o 0 1875 7875 12775 15075 2065 2655 3125 357.25 406.25 452.25 458 515 1707.5
@ 1600 8 0 0 6.5 5575 10L5 41 17375 25875 31125 605 413 462 545 5635 602 1751
22000 8 0 0 £ 015 16375 213 24575 L5 354 413 47525 534 593 65525 689 L7945
B 2200( 0 0 S5.75 1245 190 2% 26225 3375 4095 48175 557 62925 7045 7765 7% 1838
1 (2800 8 0 26,25 885  150.75 213 268,75 S0L5 37025 44225 52425 6095 €915 77325 85525 96325 18815
32008 o o 7535 195 272 298.35 327,75 4185 488 5735 64875 7425 85 875 85025
3600 @ 0 52 14835 23275 28825 32775 367 #4575 53075 599.75 66525 73075 796.25 865 1543.25
4000 @ 775 137.75 1965 2555  327.75 360.5  393.25 438 57025 6455 721 73625 67L75 9375 159325
4400 | 10825 167 226 285 33425 380 42275 527.5 60625 59475 783.25 875  963.5 10145 1543
4800 | 5725 215 272 52775 30 42275 45875 573.5 652 747 8455 9405 10355 1089.25 1692.75
5200 0 1600570226 29075 [357.25 413 45875 51125 606.25 69475 789.75 88475 97975 136375 174775 12132
56008 1835 2555 52775 39975 44575 4915 534 62935 721 825.05 927.35 993 137425 1755.75 137,25
{60008 1835 2555 52775 39975 44575 4915 534 629.25 721 82575 927.25 1006 138475 1763.5 (21425
o
0

8
8

Calculated Terque

Fig 6.1.1 showing an example table provided below is based off of the Toyota Racing
Development TVSI1900 3UR Calibration
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6.2. Optimal Engine Torque
The Optimal Engine Torque is a table the ECU or Logic References as a target to achieve as the

Optimal value the engine should produce. Torque is calculated through a complex series of:-
» Airflow + Throttle Position + ignition Timing + Fuel AFR

If this table is not increased, you may see ignition retard or throttle limitations.

S Torque Model - Optimal Engine Torque nM @ 89663-0CM52- (89663-0CMS52 UpgradSUPERCHARGER 01.vfc) =R =

u@ D D Engine Load

Engine Speed

6800 /648 408 |0 552 1120 185125 25825 33135 404475 [mmeni Gocan SR

Calculated Torque

Fig 6.1.2 showing an example provided from an extrapolated Toyota Racing Development

Calibration

6.3. Acceleration Calculated Airload to Torque
Acceleration Calculated Airload to torque gives the ECU a direct Air reference value
(volumetric) that it can use based on calculation of torque and engine speed. This table is used
logically as a limit of airflow in relation to torque. The higher the values are in this table, the
more airflow the ECU will expect for a given torque vs RPM.

NOTE:

- Increasing these values too far can cause various issues including
o Cold start throttle limits
o Cold start limp mode
o Throttle limitations
o Throttle over-run and loss of throttle

- Be cautious when making any change to throttle and Airload controls
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%@ ]

° Accelerator - Acceleration Calculated Airload to Torque @ 89663-0CM52- (89663-0CM52 UpgradeSUPERCHARGER 01.vfc)

d Torque

Engine Speed

rq;
625 (125 1875 [a50 [3125 (375 [a37.5 [s00 [sezs [625 [e87.5 |750
. 95.2062 (108,136 R

M‘Z*‘LSSS 32.6660 40.0878 47.5911 53.8411 60.2539 69.5800 82.4381

112.3372 18.5058 24.3326 30872 37.6627 43.9941 43,9999 55.8268 62,4959 77.1321 SL7460'
12,8255 19,3359 26.0904 318359 38.0045 44.1731 43,9999 57.3404 61.5253 77.8971 922688
13,9160 20.5078 26.8391 33.2519 38.7532 45.0032 517578 57.8287 64.5507 78.6621 BA7734
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6400 |00 237664 5.49609 | 16.6666 22.7539 7B.6621 34.7493 416666 47.9980 54 1566 60.7421 67.6432 80.9733 GAIS1961 [100.996]
6800 0227864 B.49609 15.6666 22.7539 28.6621 34.7493 416666 47.9980 541666 60.7421 68.6686 817545 94,8404 HOuIou0N ORI

217447 28.0761 34.5052 41.1621 48.0794 55.4941 66.9270 80.4524
1.3378 27.1647 32.2428 38,7532 46.3378 55,2571 64.2903 78.4667 [52.6482
20,8333 26,4973 32.3404 39.3391 46,4132 53.4993 61.6373 76.4811 L3248
1.1588 27.0019 33.3333 39.6547 46,1588 52.5878 59 74,4954 90,00
1.7447 27.5678 33.6588 39.5019 45,8333 52,4088 56.8378 74.3815 §9.9251
2200 27.6682 33.3333 40.2506 46,3378 52.5065 53.5703 74.9345 50.2831
220865 28.1738 34.8307 41.7460 46,8261 53.2552 60.3027 75.4720 5016575
229166 29.3294 3.00 424153 47.8352 54,9153 61,0351 76.0253 BL0IS6
242513 30.6640 36.9954 43.1540 42,0071 55.2571 61.7675 76.5787 [91.3899

AirLoad Cap

[=]le [

Fig 6.3.1 showing Acceleration Calculated Airload to Torque

7. Tuning - Transmission Torque and Engine Torque

7.1.  Wide Open Fuel Tuning

The TVS1900 and TS2650 Supercharger are capable of producing positive manifold pressure in

excess of Spsi as early as half throttle on the 3UR-F (B) E engine. Knowing this, the Wide Open
Fuel Target OFF and ON Thresholds should be modified so that at higher throttle blade opening

angles in the ECU will enrich fueling. The stock calibration does not introduce additional fuel

until the throttle has reached 70+%. This can be dangerous on a supercharged truck as the

engine will already be receiving full
boost pressure before that time and the

ECU will be trying to maintain stoic

b

° Global Fuel - Wide Open Fuel Ta... | = ” =] ” &3 |

Throttle Angle

14.6. Modifying the tables (as per EE | @

example insight) to a lower throttle
threshold will ensure that additional fuel
is supplemented when positive manifold

pressure is introduced.
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& Global Fuel - Wide Open Fuel Ta... | = || B |||

Fig 7.1.1 showing wide open fuel value modification table
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7.2.  Wide Open Fuel Target
Once the throttle threshold is met for enrichment, the ECU will disregard the 14.6 stoic target

value and enter an open-loop fueling method. This method consists of

- All fuel constants (injector, injection multiplier,
- Wide Open Fuel Target,

- Catalyst temperature enrichment) and others

Ensuring that accurate enrichment is provided with a supercharger is required.

NOTE:

- The stock calibration DOES NOT PROVIDE ENOUGH FUEL! We have tested and
periodically see AFR as lean as 15+ under full boost.

- The Wide Open Fuel Target Table is NOT A lambda or AFR target table. This table is
a constant value used to calculate additional fuel.

- The stock O2 sensor cannot read past 11.8 AFR and should NOT be used as a sole
reference to the fuel ratio you are tuning at

- Be mindful of the catalyst protection table which provides additional fuel on top of this

table.

° Global Fuel - Wide Open Fuel Target @ 89663-0CM52- (89663-0CMS52 UpgradeSUPERCHARGER 01.vfc)
< T
b @ Engine Speed

3600 (4000 [4400 [4800 5300 [5400 [s600
308 (NNt 1 107031 1.13281 120312 (1135562 ISSSE) S IS M
768 0640625 1 1.07031 1.13281 (1.20312 (126563 NSESES NS NSNS M

Ethanol Content

Enrichment %

Fig 7.2.1 showing wide open fuel target table

7.3. 02 Sensor feedback
A Wideband Air fuel gauge is REQUIRED to ensure your AFR is accurate!

The sample log below consists of a full throttle run with a TVS2650 Supercharged 3UR-FBE
engine. The O2 sensor is reporting Lambda at 0.813 (roughly 11.89 AFR). This is NOT the
actual AFR/Lambda. The stock O2 sensors are NOT accurate during heavy enrichment and

should not be relied on.
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Fig 7.3 showing a sample 02 sensor log feedback

7.4. Catalyst Enrichment tables
The stock ECU provides additional fueling to protect the catalysts from excessive temperatures.
This can cause your AFR to dip richer than you expect, and must be properly calibrated.

Important information:-

- The catalyst enrichment table is ignored when the engine is cold
- The catalyst enrichment table is ignored when the vehicle is accelerating in 1rst gear.

- The catalyst enrichment table is ignored during stoic 14.6 / closed loop operation.

The exception to this table being ignored is that, the table will be referenced if the vehicle is
being accelerated for a set period of time even if the throttle position has not reached the

threshold for wide open fuel enrichment.

This can be seeing if you accelerate the vehicle at half throttle for a set period of time. During

full throttle or at the point the throttle threshold has been met to activate Wide Open Fuel

Target tables, the ECU will ADD fueling on top of the calculated fuel based on this 3D Table

below.
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© Fuel Components - Fuel Adder For Catalyst Temperature @ 89663-0CMS2- (89663-0CM52 UpgradeSUPERCHARGER 01.vc) (== (=R

P .
‘_‘*'@“I—W—T‘ Engine Load
20 30 40 50 60 70 80
200

Engine Speed

0  Fuell

0.147499
516324951 6.652988) 0.063749 0.108743 ————— o

0.8 | Ethanol Content 3000
Fuel Increase % Engine Speed

Fig 7.4.1 showing Fuel Component —Fuel adder for catalyst Temperature

This table normally does not need modification, however under some circumstances during
heavy, extended acceleration the ECU can provide enough fuel through this table to cause your

AFR to dip as low as 7s!

8. Tuning - Transmission Shift Points — Optional
Optional information regarding tuning shift points:-
# The stock calibration has upshift and downshift points.
This is a brief overview of how they work and how to modify them.
8.1.  Upshift and downshift Tables
The primary upshift tables are controlled by the accelerator position (gas pedal) and a given
engine speed. The values in the tables are LIMITS for that accelerator angle. This means at 50%

accelerator table, for example, the transmission will shift up once you reach the speed in the table

—the opposite for downshifting.

Downshifts will occur so long as the speed is below the set value in the table at a given throttle

angle.
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@ Primary Shifting - Upshift Schedule 1to 2 @ 89663-0CM32- (89663-0CMS2 UpgradeSUPER... | = || =) |[s&5n]
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Fig 8.1.1 showing upshift and downshift table

8.2.  Optimal Transmission Torque For Shifting
When the Toyota Tundra is supercharged, additional torque is created for the entire driveline.
Focusing on improvements to shift timing and shifting, it is necessary to prolong transmission

life with supercharged applications.

Increasing the value in this table increases the optimal torque value requested for shifting.
This can make shifts firmer and faster.

Decreasing this value will soften the shifts.
NOTE:

- Increasing the values too far will create a firm, harsh shift that can damage the

transmission.
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- Decreasing the values too far will cause the transmission to slip during shifting,

creating excessive heat and possible transmission damage.

° Transmission Torque Medel - Optimal Transmission Terque Demand @ 89663-0CM52- (89663-0CM52 UpgradeSUPERCHARGER 01.vfc)
@ D D Throttie Angle
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Fig 8.2.1 showing Transmission torque model —Optimal transmission torque demand

9. Setting the Transmission for Dyno Runs / Dyno Mode

In order to accurately tune the vehicle, you need to be able to do full throttle runs from RPM as

low as 1500. Normally, this is impossible as the ECU would request a downshift before you can

full throttle. A work around to this is simple.

» Given that most Tundras are dynod in 4th gear we will use this gear as an example, but it

can be used for any gear.

o Find the table Primary Shifting - Downshift 3 to 4. (this is the table that controls
4th gear downshifting to 3rd)

o Set all values on the table (except the value at 0% accelerator) to 0. This will
effectively stop the truck from downshifting when you full throttle it in 4th gear at
any engine RPM.

NOTE:

- You may also need to do this to downshifting 2nd to 3rd if the vehicle speed is very
low in 4th.
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% Primary Shifting -
----{‘E} Primary Shifting - Downshift Schedule 1 to 2
----{ﬂll Primary Shifting - Downshift Schedule 2 to 3

k5% Primary Shifting - Downshift Schedule 3 to 4
:----{ﬂll Primary Shifting - Downshift Schedule 4 to 5
----{‘E} Primary Shifting - Downshift Schedule 5 to &
----{ﬂll Primary Shifting - Upshift Schedule 1to 2
:----{ﬂll Primary Shifting - Upshift Schedule 2 to 3
E----{ﬂ} Primary Shifting - Upshift Schedule 3 to 4
----{‘E} Primary Shifting - Upshift Schedule 4 to 5
----{ﬂll Primary Shifting - Upshift Schedule 5to &

Fig 9.1 showing primary shifting PID tables

r

© Primary Shifting - Downshift Schedule 3 to 4 @ 89663-0CMS52- (80663-0CM32 UpgradeSUP...[ o |[& |[=3
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Fig 9.2 showing Primary Shifting —downshift schedule 3 to 4 table on how to set values

RUNNING THE VEHICLE ON THE DYNO
After you have setup dyno mode, be sure to use S MODE 4th gear for dyno runs. This ensures

you can still control the shifts up and down.
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