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Warning
1 CAUTION !

EcuTek ProECU tuning tools should only be used by experienced tuners who understand the
product and engine calibration.

If you do not fully understand this product then you WILL damage your engine, ECU or your
vehicle.

Please ensure you fully read all EcuTek manuals BEFORE attempting to use ProECU with your
laptop or your vehicle.

Use with extreme caution and understanding at all times, if in doubt then do not proceed.

EcuTek accepts no responsibility for any damage to the engine, ECU or any part of the vehicle
that results directly or indirectly from using the product.

Retail customers

** |f you have any doubt that you do NOT have the experienced required to use this product then

you should NOT USE IT, you should simply contact your EcuTek Master Tuner shown clearly on

the top of your Programming Kit or visit your preferred tuning shop to have a professional tuner to
use it for you **
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Overview

EcuTek RaceROM Custom Maps is an advanced feature for expert tuners only. It provides the
tuner with the ability to modify the control algorithms within the ECU. The tuner can take

advantage of this in order to develop their own features that few other tuners can provide. It can
also be used to develop one-off fixes to overcome specific problems encountered while tuning a

highly modified vehicle.

Custom Maps is currently available for the following vehicles:

e Nissan GTR
e Nissan 370z

e Subaru BRZ — Toyota GT86 — Scion FR-S

e Subaru DIT

A ROM - 23710-KJ13A-enc.bin (KJ13A - Nissan GTR ECM 12 EU) ‘ = |6 XS

File View Colouring Logging

[7 O Map Access (o)
Maps | Live Data I Keying l RaceROM

Name Class
=EcuTek RaceROM Maps
+-Boost
Boost Gauge
+-Cam Timing
Fuelling
Ignition Timing
Launch Control
Limiters
RaceROM Boost Controller
~RaceROM Custom Maps
A (24x18)
Custom Map A 3D
Custom Map A Activation Definition Option List
Custom Map A Activation Delay 1D
Custom Map A Activation Threshold 1D
Custom Map A Enable Checkbox List
Custom Map A Integral Min/Max 1D
Custom Map A Output Definition ~ Option List
Custom Map A X Input Definition ~ Option List
Custom Map A 'Y Input Definition Option List
B (24x18)
C (24x18)
D (24x18)
E (16x16)
F (16x16)
G (16x16)
H (16x16)
1 (16x16)
J (16x16)
K (16x16)
L (16x16)
M (12x12)
N (12x12)
O (24x08)
+-P (24x08)
+-RaceROM Knock Warning
RaceROM Rolling Launch
+-RaceROM Special Features
+-RaceROM Valet Mode
+-Sensor Scaling
+-Speed Density
+-Temperature
+-Torque

File CRC was '44FB 98D5' when loaded.

F{H—EE +

)

&

FFF - E +

3

Origin

RaceROM
RaceROM
RaceROM
RaceROM
RaceROM
RaceROM
RaceROM
RaceROM
RaceROM

Please note that the RaceROM Custom Maps are only available to trade customers, or retail
customers that have purchased the optional RaceROM BRZ upgrade package from their Master

Tuner.
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Custom Map Overview

This section gives a brief description of the RaceROM Custom Maps for all supported vehicles.
More detailed information is available later in this document related to specific vehicle models, in
particular the Nissan R35 GTR and BRZ/GT86/FR-S.

Custom Map functions defined

EcuTek Custom Maps allows the tuner to create new maps within the vehicle ECU. For each new
map, the tuner can specify the X and Y inputs, what the output of the map should be used for, and
under what circumstances the map should be active.

For the purpose of illustration, the example below shows one method of implementing Speed

Density using Custom Maps. In reality it would be better to use RaceROM's speed density feature
for this.
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Speed Density implemented using RaceROM Custom Maps

E]

JF01C-RaceROM-14433.BIN - Custom Map A

File Edit View Plot Help
0 X channel (raw) 42 raw

3529 -1-0.870-0.735-0.805-0.478-0.348-0.217-0.0570 [LEEN 0.174 0.304 0.435 0.585 0.636 0.826 0.557 1.09 1.22 1.35 1.43 1.61 1.74 1.8

a
241
:I:H

7z
z7][_zsjio]
1322 35| 39| ss|[ e[ as|is
1785 34 37 33| az| as| a7 so|[ sz| ss| sslo
2208 43 48] 43| sz|| se =9 sz| es| e3 vzfis
3| 2847 33) 43 47 51 55 53| es|[ v 7a] 7s| vs| sz safo
E| soes 41 48] 50 55 &0 &4 g3|| vs|[ vs| sz av| sz| sa| 10ifs
= 47 52 58 &3 &8 73 73] sa|[ ss][ sa|[ 100 1os| 110] 115]k0
£ 53 53] &5 71 77 a2 5| sa|[ 1oo0][ 108 112 118 1z24] 1z0fe
< s3] es 7z 73] 85 ER sa|[ 10s|[ 111][ 11a8][ 124 131 137][ 1aafix
= &5 7z 73 ee 34 101| 10s|[ 11s[[ 122] 130] 137] 124| 1s1] 158)Fel

71 73] 86 4| 1oz 110 118

77 85 sa| 10z|[ 113] 11| 128

[F sz][ 101 110 11| 1z8]| 137

88 s8] 1o8] 118 128| 13| 1av

200 1a1][ 1zz][ a134][ aes|[ 1se][ 187

JF01C-RaceROM-14433.BIN - Custom Map A X Input Definition @ JF01C-RaceRCOM-14433.BIN - Custom Map A Y Input Definition @ JF01C-RaceROM-14433.BIN - Custom Map A Output Definition @

File Edit Help File Edit Help File Edit Help
Xinput channel - ¥ input channel - Output channel

) unused ! Unused
MAccelerator Pedal (%)
Air/Fuel Ratio B1

Air/Fuel Ratio B2
Atmospheric Pressure (bar)
Battery Voltage (V)

Boost Delta (bar)

Boost Desired (bar)

Boost Error (bar)

Coolant Temp (*C)

Engine Load (%)

Engine Qil Pressure (kPa) harge Air Temp for 5D (°C)
Engine Oil Temp (°C) njector Size (cc)

EWI"IZE ST‘;“' (RPM) Qutput function
Fzzl Tz::p;:tsuorre((\?ﬂ (@ Replace channel value with map output
Fuel Temperature Sensor (V) dd map output to channel value
Gear Multiply channel value by map cutput
G force lateral (G) se map cutput as a minimum for channel value
G force longitudinal (G) se map output as a maximum fqr channel value
dd map output to integral. Add integral to channel value

G force rotational (G) . .
Intake Air Temp (C) () Add map output to integral. Multiply channel value by integral

Atmospheric Pressure (bar)
Battery Voltage (V)

Boost Delta (bar)

Boost Desired (bar)

Boost Error (bar)

Coolant Temp (°C)

Engine Load (%)

Engine Qil Pressure (kPa)
Engine Qil Temp (°C)
Engine Speed (RPM)

Fuel Level Sensor (V)

Fuel Temperature (°C)

Fuel Temperature Sensor (V)
Gear

G force lateral (G)

G force longitudinal (G)

G force rotational (G)
Intake Air Temp (°C)

m
m

MAF Sensor Voltage B1 (V) MAF Sensor Voltage BL (V)

MAF Sensor Voltage B2 (V) MAF Sensor Voltage B2 (V) JF01C-RaceROM-14433.BIM - Custom Map A E@

Manifold Relative Pressure (bar) — Manifeld Relative Pressure (bar) —

Map Switch mode (1-4) Map Switch mode (1-4) Se S L

Mass Airflow (g/s) Mass Airflow (g/s) [¥/] Enable map in Mode 1

RaceROM Boost Controller (bar) RaceROM Boost Controller (bar) [¥/] Enable map in Mode 2

Secondary Air Injection MAF (V) Secondary Air Injection MAF (V) [¥| Enable map in Mode 3

Short Term Fuel Trim B1 (%) Short Term Fuel Trim B1 (35) ¥/ Enable map in Mode 4

Short Term Fuel Trim B2 (%) Short Term Fuel Trim B2 (%) [ Enable map only when Speed Density is active

Steering Wheel Angle (%) Steering Wheel Angle (%) [ Enable map only when Launch Control is active
Throttle Delta ["] Enable map only when VDC is off
Torque Acual (N Bl Dchuo mode|oq it but dort update oty
Torque Demand (Nm) [ Tlluminate Check Engine Light when map is acti
Torque Split (Front3s) [¥] Enable with Comfort Suspension Mode

Vehicle Speed (km/h) Vehicle Speed (km/h) [¥] Enable with Normal Suspension Mode

(") Wheel Speed FL (km/h) &7 (Z) Wheel Speed FL (km/h) &7 [¥/] Enable with Race Suspension Mode

As you can see from the picture, we are using Custom Map A. The X input is defined as Manifold
Pressure and the Y input as RPM. The output of the map is defined as Mass Airflow and the
output function is set to replace the ECU's normal Mass Airflow with the output of our map. Finally,
the custom map can be enabled in any of the 4 map switch modes.

The ECU will perform a map lookup, using RPM and Manifold Pressure inputs and then use the
result as Mass Airflow instead of the value from the MAF sensor.

The input and output channels vary depending on the type of vehicle and are subject to change as
we carry out development. A list of them can be found later in this manual.
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The activation channel

JFOTC_Nissan_GTR_11063.bin - Custom Map A Activation Defi...

File Edit

Activation channel

unused

Engine S5peed (RPM)
Mass Airflow (g/s)
Engine Load (%)

Base Fuel Schedule
Manifold Pressure (bar)
Coolant Temp (°C)
Intake Air Temp (°C)
Tarque Demand (Mm)
Torque Actual (MNm)
Vehicle Speed (km/h)
Accelerator Pedal (%)
Gear

Boost Error (bar)

Boost Delta (bar)
RaceROM Boost Controller (bar)
Secondary Air Injection BMAF (V)
Custom Map A result
Custom Map B result
Custom Map C result
Custom Map D result
Custom Map E result
Custom Map F result
Custom Map G result
Custom Map H result

B 1 I I 1 T T T 0 1 T T I I I I T 10 D I T 1 1

Activation mode

" Map is always active

¢ Map is only active when channel value is above threshold (with hysteresis)
" Map is only active when channel value is below threshold (with hysteresis)
" Map is only active when channel value is between the threshold values

JFO1C_Nissan_GTR_11063.bin - Custom Map A Activation Thre...
File Edit

E

The activation channel is an On/Off switch for the map. Use it when you only want the Custom
map to be active under certain conditions. In example 2, the map gets switched on when coolant
temp rises above 80 degrees and then off when it falls below 78 degrees.

Example 2a Activation mode
In example 2a, the Custom { Map is always active

. P " Map is only active when channel value is above threshold (with hysteresis)
map Is turned on when the * Map is only active when channel value is below threshold (with hysteresis)
channel value falls below 80 " Map is only active when channel value is between the threshold values
and it turns off then the value ; ; o
rises above 82. JFOTC_Nissan_GTR_11063.bin - Custom Map A Activation Thre...

File Edit
T raw
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Example 2b

In example 2b, the Custom
map is turned on when the
channel value is between 70
and 90.

Example 2c

Activation options

@ Map activates and deactivates as normal

Activation mode

" Map is always active

" Map is only active when channel value is above threshold (with hysteresis)
" Map is only active when channel value is below threshold (with hysteresis)
* Map is only active when channel value is between the threshold values

JFO1C_Nissan_GTR_11063.bin - Custom Map A Activation Thre...
File Edit

g raw
- ao

() Map is initially inactive. Once activated, remains activate until key off
() Map is initially active. Once deactivated, remains inactive until key off

The activation options feature can be used to provide the following functionality:

Fail-safe map: Select the “Map is initially inactive” option and configure the map to activate in the
error condition. Once triggered, the fail-safe map will remain active until the engine is stopped.

Start-up map: Select the “Map is initially active” option and then configure the map to deactivate
when a certain condition is reached. Once deactivated, the map will not re-activate until the engine

is stopped.

Example 2d

The activation options feature can be used against Gear, so a Custom Map can become active
only whilst the car is in gear. In this instance we would configure the Activation Threshold as 1 to
activate the map and 0.5 to deactivate the map, so when the Gear position is less than 1 then the

map will deactivate.

23710-KJ13A-14433 Ignition on Coolant Gauge Display - enc.bin - Custom Map A Activation Definition @

File Edit Help

Activation mode
_) Map is always active

@ Map is only active when channel value is above threshold (with hysteresis)
Map is only active when channel value is below threshold (with hysteresis)
Map is only active when channel value is between the threshold values -

23710-KJ13A-14433 Ignition on Coolant Gauge Display - enc.bin - Custom Map A Activation Threshold @

File Edit Help

0.5

raw
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Combining multiple maps on the same output channel

When several custom maps are configured to use the same output channel, they are applied in

alphabetical order.

In this example, the ECU's Mass Airflow channel gets replaced by the output of Custom map A.
This is then multiplied by the output of Custom Map B.

JFO1C_Nissan_GTR_11063.bin - Custom Map A

File Edit WView Plot

e

X channel (raw)

[=]
—

54 _00
64 _00
70_00
80_00
85._8%
111_77
1z7.66

Y channel (raw)

70_583
8e_81
102.70

51.76 ©l_8¢6
67.64 77.74

JFO1C_Nissan_GTR_11063.bin - Custom Map B

File

Edit View Plot

—U.EIUD -0.800/-0.4000 -0.2000| 0.0000  0.2000 | O.35375 0.800 | O0.757 | 1.000  1.200  1.400 |1.537 |1.757  2.000

X channel (raw)

20.00 | 26.67 | 33.33 | 40.00

45.a87

53.3 |60.0 | €6.7 | 73.3 | 80.0 | 86.7|53.3| 100

0_880
0.280
0.280
0.280
0.280
0.280
0.280
0.280
0.280
0.280
0.880
0_880
0_880
0_880
0_880
0_880

0.307
0.507
0.507
0.507
0.507
0.507
0.507
0.507
0.907
0.907
0.307
0.307
0.307
0.307
0.307
0.307

0.333
0.333
0.333
0.333
0.333
0.333
0.333
0.333
0.3933
0.3933
0.333
0.333
0.333
0.333
0.333
0.333

0_360
0.9%e0
0.9%e0
0.3%e0
0.3%e0
0.3%e0
0.3%e0
0.3%e0
0.9&0
0.9&0
0.3&0
0.960
0.960
0_3&60
0_3&60
0_360

Y channel (raw)

JEO1C_Nissan_GTR_11063.bin - Custom Map A Output Defi... n

File Edit

0.%87
0.58a7
0.58a7
0.5%8a7
0.5%8a7
0.5%8a7
0.5%8a7
0.5%8a7
0.s87
0.s87
0.587
0.%87
0.%87
0.887
0.887
0.887

—Output channel
" Unused

" Injector Pulse Width (ms)
= Ignition Timing (%)

™ Wastegate Duty (%)

= WWT angle (%)

" Desired Boost (bar)

" Target AFR (n:1)

% Mass Airflow (g/s)

" Injection Angle (%)

" Torque Actual (Nm)

L0l 104 107 3.0 s N N
1.07

1.01 1.04

1.01 1.04

1.01 1.04 1.07 [ 2.09 N2 NSNS N

1.01 1.04 1.07

1.01 107

1.01 1.04 1.07 [ 2_09 NS NS I N

1.01 1.04 1.07 [ 2_09 NS NS I N

1.01 1.04 107 [0S

1.01 1.04 1.07 [ 2.09 T2 NSS! NN N

1.01 1.04 1.07 2.0 NENEE NSS! I N
107

1.01 1.04
1.01 ‘107

1.01 1.04 1.07 |1 09 [Naas ) N
1.01 1.04 1 07 [NGS

1.01 1.04 107|109 e ) N

JEO1C_Nissan_GTR_11063.bin - Custom Map B Output Defi... n

File Edit

—QOutput channel
" Unused

" Injector Pulse Width (ms)
= Ignition Timing (%)

™ Wasteqate Duty (%)

™ WWT angle (%)

" Desired Boost (bar)

™ Target AFR. (n:1)

¥ Mass Airflow (g/s)

™ Injection Angle (%)

" Torque Actual (Nm)

—Output function
& Replace channel value with map output
" Add map cutput to channel value
' Multiply channel value by map cutput
Use map output as a minimum for channel value
Uze map output as a maximum for channel value
" Add map cutput to integral. Add integral to channel value
" Add map cutput to integral. Multiply channel value by integral

—Output function
" Replace channel value with map output
" Add map output to channel value
* Multiply channel value by map output
Use map output as a minimum for channel value
Use map output as a maximum for channel value
" Add map output to integral. Add integral to channel value
" Add map cutput to integral. Multiply channel value by integral
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Two Dimensional (2D) maps

All Custom Maps are three dimensional (3D). However, if you structure the map carefully you can
make a 3D map act as a 2D map.

JFO1C-RaceROM-14433.BIN - Custom Map C X Input Definition @
File Edit Help
Xinput channel -
@ unused B

(©) Accelerator Pedal (35)

() Air/Fuel Ratio B1

() Air/Fuel Ratio B2

() Atmospheric Pressure (bar)

JF01C-RaceROM-14433.BIN - Custom Map C Y Input Definition @
File Edit Help
Y input channel o
) unused Tl
() Accelerator Pedal (3)
e JFO1C-RaceROM-14432.BIN - Custom Map C &
() Air/Fuel Ratio B2
() Atmospheric Pressure (bar) File Edit View Plot Help

() Battery Voltage (V) K channel (raw) 0 raw

() Boost Delta (bar)
Boost Desired (bar) 0 m1_04_03_04_05_0€_0 7.008.05.0 10 11 12 13 14.0 15.0 1& 17 18 15 20 21 22 Z3

Boost Error (bar) et [0 0/ 0 alalo o alalol o o o of o o oo o o a
) Coolant Temp (*C) S N (1 R

() Engine Load (%) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
_) Engine Qil Pressure (kPa) 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Engine Qil Temp (*C) I 20 zo 2o zo zo 2o zo 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Engine Speed (RFM) 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 Z0
Fuel Level Sensor (V)

() Fuel Temperature (°C)

(") Fuel Temperature Sensor (V)
) Gear

() G force lateral (G)

() G force longitudinal (G)

() G force rotational (G)

() Intake Air Temp (°C)

() MAF Sensor Voltage B1 (V)
() MAF Sensor Voltage B2 (V)
() Manifold Relative Pressure (bar) BT 1s 1s 15 15 15 15 1§ 15 1§ 16 15 15 1§ 1§ 15 16 16 16 15 15 16 15 15 1§
Map Switch mode (1-4) [EE0d 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 1§
Mass Airflow (g/s)

RaceROM Boost Controller (bar)
) Secondary Air Injection MAF (V)
() Short Term Fuel Trim B1 (%)

) Short Term Fuel Trim B2 (%)
Steering Wheel Angle (%)
Throttle Delta

() Torque Actual (Nm)

() Torque Demand (Nm)

() Torque Split (Front35)

(7) Vehicle Speed (km/h)

() Wheel Speed FL (km/h)

() Wheel Speed FR (km/h) <

The X input channel is "unused", therefore the X input value will always be zero. Only the zero
column on the map will be used, but it is very important to provide a complete X axis in ascending
order. Otherwise the ECU's map lookup function may not work correctly. Always make sure to fully
populate the maps and their axes with sensible values.
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Using a custom map output as input to another custom map

In this example, Custom Map D is configured for the “calculation only” channel. This means the
result is calculated and stored for use in other maps.

JF01C-RaceROM-14433.BIN - Custom Map D E
File Edit View Plot Help

X channel {raw)

ENEETN 10000 2000 3.000 4.000 5.000 6.000 7.000 8.000 5.000 10.00 11.00 12.00 13.00 14.00 15.0 16.0 17.0 18.0 15.0 20.0 21.0 22.0 23.0
7.65 B8.35 95.04 5.74 10.4 11.1 11.8 12.5
7.90 £.58 9.2% 5.%8 10.68 11.4 12.1 12.8 13.5
§.14 8.84 9.53 10.23 10.83 11.62 12.3 13.0 13.7 14.4
9.08 9.78 10.48 11.17 11.87 12.56 13.3 14.0 14.6 15.3
10.03 10.72 11.42 12.11 12.81 13.50 14.2 14.9 15.6 16.3
1087 11 66 12 36 13.05 13.75 14 .45 151 158 165 z
T 11,81 12 60 1330 13.95 14 63 1533 161 168 175 z
E 12.85 13.54 14.24 14.34 15.63 16.33 17.0 17.7 18.4 1
k] 13.7% 14.45 15.18 15.88 16.57 17.27 138.0 7 19.4 1
£ 14.73 15.43 16.12 16.82 17.51 18.21 138.8 € z0.3
= .76 8
-

JF01C-RaceROM-14433.BIN - Custom Map D Qutput Definition (=]

File Edit Help
Output channel
" Unused

Charge Air Temp for 5D (°C)

njector Size (cc)

Output function

Replace channel value with map output

Add map output te channel value

Multiply channel value by map cutput

Use map output as a minimum for channel value

Use map output as a maximum for channel value

Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

Custom Map E is configured to use the output of Custom Map D as its X input, as shown in the
below screenshot:

JF01C-RaceROM-14433.BIN - Custom Map E @
File Edit View Plot Help
16 X channel (raw) 0 raw
40000 |o[z.00)[4.00]s.00f2.00|[10.0][12.0{14.0 1g.0]zo.o0zz.ofz4.0][z6. 0][ze.o][z0]
—30.000
-20.000
-10.000
0.000
10.000
| z20.000
E| z0.000
o
S| s0.000
= €0.000
- 70.000
80.000
90.000
100.000
110.000
1z0.000
JF01C-RaceROM-14433.BIN - Custom Map E X Input Definition @
File Edit Help
) Lustom Map b result o
Custom Map C result
Custom Map D result
Custom Map E result
Custom Map F result
Custom Map G result D
Custom Map H result
Custom Map [ result e
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Using one custom map output as activation channel for another custom map

You can use the output of a Custom Map as the activation channel for another Custom Map. This
allows you to activate the map on more than one criteria. In the below example, Custom Map G is
configured to become active when Custom Map F is in the red zone.

JF01C-RaceROM-14433.BIN - Custom Map F

(5]

JF01C-RaceROM-14433.BIN - Custom Map G Activation Definition

(5]

File Edit View Plot Help
X channel (raw)

1000
1500
z000
2500
3000
3500
4000
4500
5000
5500
&000
€500
7000
7500

% channel (raw)

EG_G'? 13.3 20 26.7 33.3 40 46.7 53.3 60.0 €6.7 73.3 80.0 86.7 33.3 100

JF01C-RaceROM-14433.BIN - Custom Map F QOutput Definition

File Edit Help
Output channel

Unused

Calculation Only
Injector Pulse Width (ms)
Ignition Timing (%)
Wastegate Duty (%)

VT angle (%)

Target Boost (bar)

Target AFR (n:1)

Mass Airflow (g/s)
Injection Angle (%)
Torque Actual (Nm)
Charge Air Temp for SD (°C)
) Injector Size (cc)

Output function

@ Replace channel value with map output

Add map output to channel value

Multiply channel value by map cutput

Use map output as a minimum for channel value

Use map output as a maximum for channel value

Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

JF01C-RaceROM-14433.BIN - Custom Map F Enable @

File Edit Help

7| Enable map in Made 1

[¥| Enable map in Mode 2

[¥] Enable map in Mode 3

/| Enable map in Made 4

["] Enable map only when Speed Density is active

[7] Enable map only when Launch Control is active
[l Enable map enly when VDC is off

[¥| Debug mode - Log result but don't update output channel
[ llluminate Check Engine Light when map is active
[Y] Enable with Comfort Suspension Mode

[/] Enable with Normal Suspension Made

[¥] Enable with Race Suspension Mode

File Edit Help

1 RALERUIVE DULSL W UTILEUNED (\Ddr )
econdary Air Injection MAF (V)
hort Term Fuel Trim B1 (3£)
hort Term Fuel Trim B2 (%)
teering Wheel Angle ()

hrottle Delta

() Torque Actual (Nm)

orque Demand (Nm)
orque Split (Front)
ehicle Speed (km/h)
Wheel Speed FL (km/h}
Wheel Speed FR (km/h)
Wheel Speed RL (km/h)
Wheel Speed RR (km/h)
Custom Map A result
Custormn Map B result
Custorn Map C result
Custom Map D result
Custom Map E result
ustom Map F result
Custom Map G result
Custom Map H result
Custormn Map I result
Custom Map J result
Custom Map K result
Custom Map L result
Custom Map M result
Custom Map M result
Custorn Map O result
Custom Map P result

Activation mode

Map is always active

Map is only active when channel value is above threshold (with hysteresis)
Map is only active when channel value is below threshold (with hysteresis)
Map is only active when channel value is between the threshold values

Activation options

(@ Map activates and deactivates as normal

Map is initizlly inactive. Once activated, remains activate until key off
() Map is initially active, Once deactivated, remains inactive until key off

[

4

JF01C-RaceROM-14433.BIN - Custom Map G Activation Thre... @

File Edit Help
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The integral output functions

This feature allows you to create an integral that ramps up or down over a period of time. In the
example below, the custom map is processed 100 times per second. This time frame update can
vary depending on the vehicle and the selected output and is not adjustable but the values in the
map can be increased or decreased to control the increment or decrement rate.

File Edit View Plot Help

X channel (raw)
[0|-0.300-0.800-0.700-0.500-0.500-0.400-0.300-0.200-0.100 0.000 0.100 [N 0.300 0.400 0.500 0.§00 0.700 0.800 0.300 1.000
o =8 —&l -7 -& -5 -4 -3 -z -1 i 1 z 3
ol -8 -8 -7 -& -5 -4 -3 -z -1 0 1 z 3
o =8 —&l -7 -& -5 -4 -3 -z -1 i 1 z 3
ol -8 -8 -7 -& -5 -4 -3 -z -1 0 1 z 3
o (s -5 -5 -4 -3 -z -1 i 1 z 3
2| o IS -5 -5 -4 -3 -z -1 i 1 z 3
Elo|li=g -5 -5 -4 -3 -z -1 i 1 z 3
5 o= =El =7 e -5 -4 -3 -z -1 i 1 z 3
ol T e o 1BEEE s
<o |=El el =Tl e -5 -4 -3 -z -1 i 1 z 3
= o |=E =l =7 & -5 -4 -3 -z -1 i 1 H 3
o (s -5 -5 -4 -3 -z -1 i 1 z 3
o |[=s -& -5 -4 -3 -z -1 i 1 H 3
o (s -5 -5 -4 -3 -z -1 i 1 z 3
o |[=E el 7l e -5 -4 -3 -z -1 i 1 H 3
o= =&l -7 -& -5 -4 -3 -z -1 i 1 z 3
File Edit Help File Edit Help
Output channel -8
(O Unused | o] raw
() Caleulation Only 10
(O Ignition Base Timing (%)
® CPC Duty (%)

) Cam Angle Inlet(™)
(O Cam Angle Exhaust (%)
OTargEtAFR (n:1)
() Mass Airflow (g/s)
(O Total Fuel Quantity
() Fuel Injection Ratio
(2 Pl Fuel Quantity
(O DI Fuel Quantity
() Accelerator Pedal (%)
O Cranking Pl Pulsewidth(ms)
O Charge Air Temp for 5D (°C)
Olnjection Angle DI ()
O Injection Angle PI (%)
Output function
(O Replace channel value with map output
() Add map output to channel value
(O Multiply channel value by map output
Use map output as a minimum for channel value
(O Use map output as a maximum for channel value

®#Add map output to integral. Add inteqral to channel vall
(O Add map output to integral. Multiply channel value by integral

For the purpose of illustration, assume the map result is always 2. The first time the map is
processed, the map result is 2, and this gets added to the integral 0 + 2 = 2. Then the integral gets
added to the output channel (CPC Duty which is used for Wastegate Duty on BRZ). So the final
calculation is (CPC Duty + 2).

One hundredth of a second later the map gets processed again, the result is 2 again, and this gets
added to the integral. 2 + 2 = 4. Then the integral gets added to the output channel (CPC Duty).
So the final calculation is (CPC Duty + 4) and so this continues.

The integral will start from the Initial value when the custom map becomes active, in the above
example the Initial value is set to 0.

The Minimum allowed value is the top value and is set to -8 and the Maximum is the bottom value
currently set to 10. The integral will gradually increase (or decrease depending on the X axis input)
until the Minimum (-8) or Maximum (+10) allowed Integral value is reached.

This can be used for accurate closed loop boost control or closed loop fuel control on full load on
BRZ or Nissan 370z models.
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Driver Controlled Features

In the example below, the Custom map is configured to take its X input from the RaceROM boost
controller. The output of the Custom map is defined as (VVT) Intake Cam advance. The
RaceROM boost controller is enabled configured with a range of 0 to 1.5 bar. The "Use RBC as
custom map input only (don't control boost)" checkbox is set.

Using this configuration, the driver can adjust the VVT angle by pressing the cruise control button
up and down.

The driver-control option allows a certain amount of live tuning. You can adjust a particular
parameter, for example: Injection Angle, while the car is running in order to find the optimum
value. You can also use Ignition Timing, Mass Air Flow or Wastegate duty so you can see the
change live.

JF01C-RaceROM-14433.BIM - Custom Map H @
File Edit VWiew Plot Help
X channel (raw)
ﬂfJ.lU'J 0.200 0.300 0.400 0.5 0.800 0.700 0.800 0.3001.0 1.10 1.20 1.30 1.40 1.5
P 160l .20 4.80 .40 & 9.80 11.2 1z.3 14.4[16
1 . 1.60 3.20 4.80 &.40 B 9%.60 11.2 1z2.8  14.4 16
F3 . 1.60 3.20 4.80 &.40 8 %.60 11.2 12.8 14.4 16
2 . 1.80 3.Z0 4.80 &.40 8 9.80 11.2 12.8 1l4.4 18
4 . 1.60 3.20 4.80 &.40 B 5S.e0 11.2 1z2.8 14.4[16
’g‘ 3 . 1.60 3.20 4.80 &.40 B 9%.60 11.2 1z2.8  14.4 16
E € . 1.60 3.20 4.80 &.40 8 %.60 11.2 12.8 14.4 16
o 7 . 1.60 3.20 4.80 &.40 8 %.60 11.2 12.8 14.4 36
E 8 . 1. 60 3. Z0 4. 80 &._40 8 9. &0 11.2 12 8 14 4 16
= 3 . 1.60 3.20 4.80 &.40 B 9%.60 11.2 1z2.8  14.4 16
=10 . 1.60 3.20 4.80 &.40 8 %.60 11.2 12.8 14.4 16
11 . 1.60 3.20 4.80 &.40 8 %.60 11.2 12.8 14.4 36
1z . 1. 60 3. Z0 4. 80 &._40 8 9. &0 11.2 12 8 14 4 16
13 . 1.60 3.20 4.80 &.40 B 5S.e0 11.2 1z2.8 14.4[16
14 . 1.60 3.20 4.80 6.40 8 %.60 11.2 1z2.8 14.4 16
15 . 1.60 3.20 4.80 &.40 8 %.60 11.2 1z2.8 14.4 36
JF01C-RaceROM-14433.BIN - Custom Map H Qutput Definition @ JF01C-RaceROM-14433.BIN - Boost Controller Mini.‘.@
File Edit Help File Edit Help
Qutput channel min (bar)
) Unused
() Caleulation Only JF01C-RaceROM-14433.BIN - Boost Controller Maxi..[ |
() Injector Pulse Width (ms)
() Ignition Timing (%) File Edit Help
() Wastegate Duty (%) [ 1.5}
@ VVT angle (°) 1.5
(") Target Boost (bar) 1.5 acibar
() Target AFR (nil) 1.5
() Mass Airflow (g/'s)
© Injection Angle () JFO1C-RaceROM-14433.BIN - Boost Controller Incre..[ =
() Torque Actual (Nm)
(©) Charge Air Temp for SD (°C) File Edit Help
() Injector Size (cc) step (bar)
Qutput function —
@ Replace channel value with map output JFO01C-RaceROM-14433.BIN - Enable Special Features |£|
-;-Add map output to channel value File Edit Help
() Multiply channel value by map eutput
() Use map output as a minimum for channel value Enable MAF Swap
() Use map output as a maximum for channel value i Enab\eaceOM Boost Controller ;
() Add map output to integral. Add integral to channel value 7
() Add map output to integral. Multiply channel value by integral Enab\eUpshlﬁ§p|ke Prevention .
Display Map Switch mode on Tachometer (requires TCM reflash)
— Enable Knack Warning
JF01C-RaceROM-14433.BIN - Custom Map H X Input Definition |£| Enable RaceROM Launch Control
File Edit Help
() Map Switch mode (1-4) -
() Mass Airflow (g/s)
@ RaceROM Boost Controller (bar)
(7 Secondary Air Injection MAF (V)
() Short Term Fuel Trim B1 (%) il
() Short Term Fuel Trim B2 (%) E
(") Steering Wheel Angle (%) i
() Throttle Delta
() Torque Actual (Nm)
() Torque Demand (Nm) il
S Tormiin Colid (Cenms®

This can be used on Nissan GTR and Nissan 370z.

You can also create an adjustable input on Subaru BRZ and DIT models by importing a 0-5v input
through the CPC pressure sensor or Rear 02 sensor (for example) and by using a potentiometer
you can achieve the same results.
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Auxiliary inputs

The “Secondary Air Injection MAF voltage” is provided as an input to the custom maps. This

measures a signal between 0 and 5 volts on pin 24 of the ECU. If you remove the secondary air
injection system, you can utilise this input for your own sensor such as charge air temperature or

fuel ethanol content.

If you remove the secondary air injection system, we recommend you fill the “Secondary Air

Injection MAF Scale” map with zeroes.

You can also enable Speed Density full time and use the MAF Bank #1 and MAF Bank #2 as

addition 0 — 5volt inputs, this offers a further two inputs into the ECM.

JFO1C-RaceROM-14433.BIN - Custom Map )

e

File Edit Wiew Plot Help
[ o.320 0.840 0.360 1.28 1.80 1.32
=N B atoz| 102/ 1.051.06 1.08 1.10
-zo_ooo |[EIENE2 1003 105 1 06 1.08 1.1n0
-10_ooo0 @20z 108 1.05 1.08 1.08 1.10
o.ooo [P 2002 108 1.05 1.06 1.08 1.10
10.000 MIPL082 102 1.05 1.06 1.08 1.10
| zo.ooo |WNENEE|TIN6EI 108 (106 108 1.10
E| =o.c0o [@IPE062 1003 105 1.06 1.08 1.10
= | 4o0.o0oo [@IF2002 1002 1.05 1.08 1.08 1.10
E so.oo0 MIPL082 102 1.05 1.06 1.08 1.10
< | eo.oo0o [@IFE082 1003 105 1.06 1.08 1.10
> | 7o.ooo |[@ 2oz 1l0=/ 1051068 1.08 1.10
so.oo0 [@If2l02| 102 1.05 1.06 1.08 1.10
so.o00 MITL082 102 1.05 1.06 1.08 1.10
100_oo0 [0 2062 | 103 1.05 106 1.08 1.10
110_oo00 @282 1008 1.05 1.08 1.08 1.10
1zo.ooo0 ([ 2002 102 1.05 1.06 1.08 1.10

[ e o e e e e S S e o SR S SO S L
E T S S S S S S S S S ST S S S

e R R e R R e e R R e R R
L T T S S T S S S S S S S

X channel (raw)

-20 3.5 3.84 4. 16 4_48 4_80

3
1.
1.
1.
1
1
1
1
ok
1
1
1
1
1.
1.
1.
ok

T R e e R e e e R R e R R e e R L
L T T e T S S S S S S S
-

-

JFO1C-RaceROM-14433.BIN - Custom Map J X Input Definition

JF01C-RaceROM-14433.BIN - Custom Map J Output Definition

File Edit Help

MAF Sensor Voltage B1 (V)

MAF Sensor Voltage B2 (V]
Manifold Relative Pressure (bar)
Map Switch mode (1-4)

Mass Airflow (g/s)

RaceROM Boost Controller (bar)
Secondary Air Injection MAF (V)
() Short Term Fuel Trim B1 (35)

() Short Terrn Fuel Trirm B2 (%)

() Steering Wheel Angle (%)

() Throttle Delta

() Torque Actual (Nm)

() Torque Demand (Nm)

() Torque Split (Front)

() Vehicle Speed (km/h)

m

File Edit Help
Output channel
'::} Unused
) Calculation Only
B Injector Pulse Width (ms)
() Igniticn Timing (%)
{:} Wastegate Duty (%)
) VT angle (%)
(") Target Boost (bar)
() Target AFR (n:1)
) Mass Airflow (g/s)
() Injection Angle (%)
() Torque Actual (Nm)
() Charge Air Temp for 5D (°C)
() Injector Size (cc)

Output functicn
' Replace channel value with map output
~) Add map output to channel value
B Multiply channel value b)r map output
() Use map cutput as a minimum for channel value
{:} Use map ocutput as a maximum for channel value
() Add map cutput to integral, Add integral to channel value
() Add map cutput to integral. Multiply channel value by integral
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Debugging and Logging Features

As previously mentioned, each map has a debug mode. This means that the map will be
processed when the ECU is calculating the map's output channel, but the result is not used as part
of the calculation. This can be used in conjunction with the logging features to test the effect that a
custom map would have, but without affecting the operation of the engine.

Each custom map has two logged parameters: interim and result. The values that get logged here
depend on the selected output function:

Output Function Interim Parameter | Result Parameter
Unused 0 0
Replace channel value with map output old channel value | map output
Add map output to channel value map output channel value +(plus)
map output
Multiply channel value by map output map output channel value * (multiply)
map output
Use map output as a minimum for channel map output the greater of channel value
value and map output
Use map output as a maximum for channel map output the lesser of channel value
value and map output
Add map output to integral. Add integral to integral channel value +
channel value integral
Add map output to integral. Multiply channel integral channel value *
value by integral. integral

Further Examples

EcuTek have a number of example ROM files that demonstrate how you can use custom maps to
create advanced features such as:

e Custom boost control for GTR and BRZ/FR-S inc. proportional and integral compensation.
e Wideband sensor import to see true AFR on BRZ/FR-S models.
e Ethanol sensor import allowing true Flex Fuel tuning.
e Traction Control using a torque reduction to control wheel slip amount.
These examples are defined in detail in the relevant BRZ and GTR Tuning manuals.

There are additional features that can also be used like Fail Safe protections and Custom Gauge
hijacking, these are defined in this dedicated Custom Maps manual over the next few sections.
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Nissan GTR R35 Specific

Control Maps Overview

The Input and Output Channels for Nissan GTR are shown below.

23710-KJ13A-enc.bin - Custom Map A X Input Definition

B

File

Xinput channel

Edit Help

unused
Accelerator Pedal (%)

23710-KJ13A-enc.bin - Custom Map A Output Definition

B

Air/Fuel Ratio B1 File Edit Help
Air/Fuel Ratio B2 Output channel
Air/Fuel Ratio Target @ Unused
Atmospheric Pressure (bar) Calculation Only
Battery Voltage (V) Injector Pulse Width (ms)
Boost Delta (bar) Ignition Timing (%)
Boost Desired (bar) Wastegate Duty (%)
Boost Error (bar) VVT angle (%)

Boost Sensor Bl (V) Target Boost (bar)
Boost Sensor B2 (V) Target AFR (n:1)
Coolant Temp (°C) Mass Airflow (g/s)

Engine Load (%)

Engine Oil Pressure (kPa)
Engine Oil Temp (°C)
Engine Speed (RPM)

Fuel Injector Duty (%)

Fuel Level Sensor (V)

Fuel Temperature (°C)
Fuel Temperature Sensor (V)
Gear

G force lateral (G)

G force longitudinal (G)

G force rotational (G)
Heated 02 sensor2 Bl (V)
Heated O2 sensor2 B2 (V)
Intake Air Temp (°C)

MAF Sensor Voltage B1 (V)

Injection Angle (%)

Torque Actual (Nm)

Charge Air Temp for SD (°C)
Injector Size (cc)

Fuel Pump Duty (%)
Torque Limit (Nm)

Output function

@ Replace channel value with map output
Add map output to channel value
Multiply channel value by map output
Use map output as a minimum for channel value
Use map output as a maximum for channel value
Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

MAF Sensor Voltage B2 (V)
Manifold Relative Pressure (bar)
Map Switch mode (1-4)
Mass Airflow (g/s)
RaceROM Boost Controller (bar)
Secondary Air Injection MAF (V)
Short Term Fuel Trim B1 (%)
Short Term Fuel Trim B2 (%)
Steering Wheel Angle (%)
Throttle Delta

Torque Actual (Nm)

Torque Demand (Nm)
Torque Split (Front%)
Vehicle Speed (km/h)
Wheel Speed FL (km/h)
Wheel Speed FR (km/h)
Wheel Speed RL (km/h)
Wheel Speed RR (km/h)
Custom Map A result
Custom Map B result
Custom Map C result
Custom Map D result
Custom Map E result
Custom Map F result
Custom Map G result
Custom Map H result
Custom Map I result
Custom Map J result
Custom Map K result
Custom Map L result
Custom Map M result
Custom Map N result
Custom Map O result
Custom Map P result

NOTE: The Input Channels for Engine
Oil Pressure, Steering Angle and G
sensor are only available when used in
conjunction with RaceROM Phase 4
TCM or newer
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Enabling Custom Maps

Each custom map has its own enable map. You must select which modes you would like the map
to be enabled in. You can also specify that the map is only active when the car is running in
RaceROM Speed Density mode, or when the Nissan Launch Control system is active Input and
Output Channel Shown.

23710-KJ13A Coolant Temp Display Hijack Examples - enc.bin - Custom Map A Enable @

File Edit Help

"] Enable map in Mode 1
Enable map in Mode 2
Enable map in Mode 3
Enable map in Mode 4
Enable map only when Speed Density is active
Enable map only when Launch Control is active
Enable map only when VDC is off
V! Debug mode - Log result but don't update output channel
Illuminate Check Engine Light when map is active
V| Enable with Comfort Suspension Mode
| Enable with Normal Suspension Mode
| V| Enable with Race Suspension Mode

When used in conjunction with our Phase 4 TCM upgrade or newer, custom maps can be enabled
depending on the position of the suspension mode switch. You must have at least one of the
suspension mode checkboxes selected in order for the map to be active. By default, maps are
active in all three modes.

If you disable all the Suspension Mode check boxes then the Custom Map will not work.

Page 19



Auxiliary inputs

We have 7 different inputs for Nissan GTR.
These are:

Boost Sensor B1

Boost Sensor B2

Rear O2 Sensor B1

Rear O2 Sensor B1

MAF Sensor B1

MAF Sensor B2

Secondary Air Injection MAF

All inputs are 0 — 5 volts, they cannot be a
PWM frequency input.

All of these Inputs can be logged in Live
Data and the results of the Custom Maps
can be logged as Custom Map Interim and
Custom Map Result for each map.

When repurposing the Boost sensor Inputs
then Custom Map Boost Control must be
used for Boost Control and Boost Limit.

When repurposing the MAF sensor Inputs
then SD must be enabled and the Intake Air
Sensor should be moved to the Charge Air
Pipe using a ‘Got Boost Performance’
Speed Density Kit.

23710-KJ13A-enc.bin - Custom Map A X Input Definition

=]

File Edit Help
X input channel

@ unused
Accelerator Pedal (%)
Air/Fuel Ratio B1
Air/Fuel Ratio B2
Air/Fuel Ratio Target
Atmospheric Pressure (bar)
Battery Voltage (V)
Boost Delta (bar)
Boost Desired (bar)
Boost Error (bar)
(") Boost Sensor B1 (V)
(") Boost Sensor B2 (V)
Coolant Temp (°C)
Engine Load (%)
Engine Oil Pressure (kPa)
Engine Oil Temp (°C)
Engine Speed (RPM)
Fuel Injector Duty (%)
Fuel Level Sensor (V)
Fuel Temperature (*C)
Fuel Temperature Sensor (V)
Gear
G force lateral (G)
G force longitudinal (G)
G force rotational (G)
() Heated O2 sensor2 B1 (V)
() Heated 02 sensor2 B2 (V)
Intake Air Temp (°C)
() MAF Sensor Voltage Bl (V)
(") MAF Sensor Voltage B2 (V)
Manifold Relative Pressure (bar)
Map Switch mode (1-4)
Mass Airflow (g/s)
RaceROM Boost Controller (bar)
| Secondary Air Injection MAF (V)]
Short Term Fuel Trim B1 (%)

m
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Duty Cycle Output

Coming soon.
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GTR Custom Maps

There are many uses for Custom Maps on the Nissan GTR, as previously mentioned some of
these are defined in the dedicated GTR Tuning Guide, please see the relevant section for more
information.

Boost Control

See the ‘How to setup Custom Maps Boost Control’ section of the GTR Tuning Guide.

Boost Control over 1.73bar

See the ‘How to setup Boost Control over 1.73bar’ section of the GTR Tuning Guide.

Boost Error over 1.73bar

See the ‘How to calculate Boost Error’ section of the GTR Tuning Guide.

Traction Control

See the ‘How to setup Traction Control’ section of the GTR Tuning Guide.

Flex Fuel Sensor Import

See the ‘How to setup for Ethanol and import Flex Fuel sensor’ section of the GTR Tuning Guide.

1. Nissan GTR ECM - Tuning.pdf - Adobe Reader | = [ [E] XS |
| File Edit View Window Help ®
] open ‘ ‘ 4 | /93 ‘ 592% | v | |of 7 Tools | Fill & Sign | Comment

-~

8.4. TCM and ECM ROM compatibility ...............ccooooiiiiiiii =l
9. HOW IO SeIUP e
91. Howtosetup Speed Density .......cccooeoiiiiiiiiie
9.1.1. No air temp sensor fitted in the charge pipe.......................
9.1.2. Intake Air temp sensor fitted in the charge pipe

9.2. Howto set up Hybrid Speed Density ...,

9.3. How to rescale the MAP Sensor scaling.........cccccoeveieeiieeeeeeee.
9.4. How to set up Custom Maps Boost Control .............ooooieoooeeeeeee e

94.1. Custom Map A — Wastegate Duty for a Target Boost Pressure.............................. 56
942 Custom Map E - Wastegate Duty Proportional Control ... 57
9.4.3. Custom Map F - Wastegate Duty Integral Control ... 59
944 Additional Boost Control calibration ... 61
9.5, How to set up Custom Maps Boost Control over 1.73bar...........coccooooiiiiiiieeeeea. 62
9.5.1. Custom Map B - Calculating Boost EFror..........cocoooiiiee e 62
9.6. Custom Maps Boost Limit ... 65
9.7. Howto set up Traction COntrol ... e 66
9.7.1. Custom Map M —Wheel Slip calculation .............coooooeee e 66
9.7.2. Custom Map N — Torque reduction. ... 67
9.1. Howtosetupan Qil Pressure Fail Safe map ... ..o e 68
9.1.1. Custom Map M — Fuel Cut for Oil Pressure drop......coccveceee e 68

B0 RO i =g To I (B 1Ty o S 69
10.1. How to set up for Ethanol WITHOUT fitting a Flex Fuel sensor ...........cccccoeviiieeenne. 70
10.2. How to set up for Ethanol USING a Flex Fuel Sensor ... 73

11, MFD custom data diSplay.......ccoeeieiiie et n e 78

19 SLmman: wie}

Other GTR specific Custom Map functions like Fail Safe and Coolant Temp Gauge Hijack are
listed below.
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Fail Safe Protection

AFR

As the Nissan GTR has wideband lambda sensors we can use Custom Maps to protect the engine
on full load by watching the AFR on full power. If the AFR becomes too lean then the boost

pressure can be reduced to protect the engine.

23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Trim- encﬁ in - Custom Map G >
Edit

Custom Map G — AFR Fail Safe

&

13
130 |10 10.3 10.7

o X axis is AFR Bank #1
o Y axis is AFR Bank #2
o Output channel will be multiplied by
the value in Custom Map G.

So in this instance the Wastegate Duty
would be multiplied by the output of

Custom Map G (multiplied by 1 as shown
on the example on the left).

If the AFR (either Bank #1 or #2) is richer
than 13:1 AFR then the WG Duty will be

Target Boost (bar)
Target AFR (n:1)

multiplied by 1 and the WG Duty will not

Mass Airflow (g/s) | File Edit Help
Injection Angle (%) [

Torque Actual (Nm)

Charge Air Temp for SD ("¢ 5 M/yud n.m nz
I

Pressure (bar)

change.

nnel plue with map output

o Mmp&yth-\ndvduebynwmnpm
v errrfoTthannel value

Us: map output as a maximum for channel value

Add map output to integral. Add integral to channel value

Add map output to integral. Multiply channel value by integral

If the AFR is leaner than 13:1 AFR then the
WG Duty will be multiplied by 0 and the
Boost Pressure will be reduced.

NOTE: It's important to notice the two black circles on the X and Y axis shown to the left, you will
see the values step between 13 and 13.1 AFR so there is very little interpolation and a defined

step between WG Duty working or NOT working.

23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Trim_; n - Custom Map G Activation Definition E

File Edit He\p

M
G} Mamfold Relﬂwe Pressure (bar)

Mass Am‘low (g/s)
RaceROM Boost Controller (bar)

Secondary Air Injection MAF (V)
_) Short Term Fuel Trim B1 (%)
Short Term Fuel Trim B2 (%)
Steering Wheel Angle (%)
Throttle Delta
Torque Actual (Nm)
Torque Demand (Nm)
Torque Split (Front3)
Vehicle Speed (km/h)
_) Wheel Speed FL (km/h)
Wheel Speed FR (km/h)

~ | 23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Tiii in - Custom Map G Activation Delay ;)
2 rile EdlM

Seconds

T
) Custom Map Eresult
P Custom Map F resul!

(||
23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Tyi - Custom Map G Activation Threshold g
D[ File Edit Help "

- 0.800

0.200

raw

Custom Map N result
Custom Map O result

*) Custo)
Map is always active
9 Map i is only active when channel value is above threshold (with hysteresis

active when channel value is below threshold (with h
Map is only active

7

Eshold values
( ctivation options
activates and deactivates as normal
Map isintia wated, remains activate until key off
Map is initially active. Once deactlvatzd remains inactive until key off -

We should also set up a load based activation
threshold for this fail safe to be allowed to work.

You can see that the Custom Map G Activation
definition is Manifold Relative Pressure (MRP)
and the Activation Threshold is set to 0.8bar
boost with a further timer delay of 0.5 seconds
before it’s allowed to work. The reactivation
Manifold Relative Pressure threshold is set
much lower at 0.2bar so the boost pressure will
have to drop significantly before the WG Duty is
restored (Custom Map G is disabled).

So the WG Duty will only be reduced if the AFR
is leaner than 13:1 and over 0.8 bar boost for
more than 0.5 seconds. You will also see the
MRP needs to drop below 0.2bar before the fail
safe map will be disabled and the WG Duty will
be allowed to work again.

The log file below shows where the 2" fuel
pump has failed and there are no Fail Safe

maps enabled. These are two screen shots from the same log file.
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A Log Viewer - C:\EcuTek\MapAccessLogs\ProECU-NissanECM-KJ13A - Fail Safe ..‘i B] X A Log Viewer - C\EcuTek\MapAccessLogs\ProECU-NissanECM-KJ13A - Fail Safe . ‘:'_@ XS
Time Graphs | Data Table | Custom 2D Graphing | Custom 3D Graphing | Tips Time Graphs | Data Table | Custom 2D Graphing | Custom 3D Graphing | Tips
X Axis ‘ Engine Speed (RPM) v | 4200 Start Time ) X Axis Engine Speed (RPM) ¥ |4213 Start Time |
Y Axis1 [V ‘AFR Bank 1 (afr) v End Time 'I.\ Y Axis1 [V]| Fuel Trim Short Term Bank #1 (%) _ End Time ] \‘.
¥ Axis 2 (V]| AFR Bank 2 (afr) ~ " ¥ Axis 2 [7] | Fuel Trim Short Term Bank #2 (%)~ o
Y Axis3 [V ‘AFR Target (afr) v ¥ Axis 3 (|| Engine Load (%) v
Y Axis 4 ‘ Manifold Relative Pressure (bar) - Y Axis 4 ||| Injector Duty Bl (%) v _
Y Axis 5 ‘[njectur Pulse Width Bank #1 (ms) ~ Y Axis 5 (V]| Wastegate Duty (%) - -
AFR Bank 1 (afr) & AFR Bank 2 (afr) & AFR Target (afr) Fuel Trim Short Term Bank #1 (%) & Fuel Trim Short Term Bank #2 (%) & Engine Load (%)

& Injector [

2000.00

3000.00
Engine Speed (RPM)

The left hand side shows the AFR becomes lean at higher RPM due to lack of fuel delivery.
The right hand side shows the FTST climbing to 120% trying to add more fuel but the AFR is
climbing out of control and is dangerously lean at 15:1. The engine will be seriously damaged!

B X

A Log Viewer - C:\EcuTek\MapAccessLogs\ProECU-NissanECM-KJ13A - Fail Safe... =

Time Graphs | Data Table  Custom 2D Graphing | Custom 3D Graphing | Tips

X Axis Engine Speed (RPM) ~ | 3188 Start Time
Y Axis1 V|| AFR Bank 1 (afr) v - End Time
¥ Axis 2 [7]| AFR Bank 2 (afr) -
Y Axis 3 ||| Wastegate Duty (%) v
¥ Axis4 (V]| Fuel Trim Short Term Bank =1 (33)  ~ | SN
¥ Axis 5 [7]| Fuel Trim Short Term Bank 22 (%)~ | NI

AFR Bank 1 (afr) & AFR Bank 2 (afr) & Wastegate Duty (%) & Fuel Trim Short Term Bank #1 (%) & Fu

100.00

50,00 SR S

60.00

40.00

20.00

0.00

3200.00

2600.00 2800.00 3000.00

Engine Speed (RPM)

3400.00

Now see the same 2" fuel pump failure
event again when the Fail Safe Custom
Map G has been enabled.

You can see as soon as the AFR becomes
leaner than 13:1 the WG Duty is reduced
to zero and the boost pressure reduces
saving the engine.

The Fail Safe map is monitoring the AFR
on BOTH bank #1 and bank #2, so even if
one bank goes lean then the fail safe map
will be tripped and the boost reduced.
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Fuel Trims

The Nissan GTR uses closed loop fuel trims, Fuel Trim Short Term (FTST) and Fuel Trim Long
Term (FTLT). These FT’s will adjust the Injector open time (ms) to achieve the Target AFR from
the fuel map.

We should adjust the MAF Sensor scaling or SD-VE map (if running on SD) to keep the FT
between 95 to 105% at all times, see the GTR Tuning Guide for more details on using the MAF
scaling or SD map to dial in the FT’s and the importance of getting them tight.

Once the FT’s are dialled in around 100% mark then we don’t expect to have to pay attention to
them again but there are various influencing factors that can cause the FT to change, these can
be Air Temp, Altitude, Fuel Temp, Injector issues and more importantly Fuel Pump failures which
can cause engine failure in seconds.

We can use Custom Maps to protect the engine on full load by watching the FT’s on full power.

If the STFT suddenly becomes too high (maybe over 120%) then the boost pressure can be
reduced to protect the engine before the AFR even starts to become lean.

Custom Map H — Fuel Trim

e X axis is Fuel Trim Short Term B1
e Y axis is Fuel Trim Short Term B2
e Will multiply the output channel.

23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Trim-enc.ﬂa - Custom Map H > @

File Edit View Plot Help

Custom Map H will multiply the
current Wastegate Duty by the
values in Custom Map H.

1raw

99 101 103 105 107 109 111 113 115 117 pSER120 123 125

119 ss

If the FTST (either Bank #1 or #2) is
below 120% then the WG Duty will
be multiplied by 1 and the WG Duty
(and boost pressure) will not change.

g

I

¥ channel (raw)

If the FTST is 120% or greater the
WG Duty will be multiplied by 0 and
the boost pressure will be reduced
protecting the engine.

12 ----------------

23710-KJ13A-14433 Fail Safe Example for AFR and, in - Custom Map H Output Definition >@

Fils 1y

Target Boost (bar)
Target AFR (n:1)
Mass Airflow (g/s)
Injection Angle (%)
Torque Actual (Nm)

Injector Size (cc)

Output function

Add

Echannel \alue with

File E

Charge Air Temp for D (°C) @ Short Term Fuel Trim B? (%)

Throttle Delta

Torque Actual (Nm)

23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Trim- enﬁa Custorn Map H Y Input Definition ?

P OUTpUT

2 Multlpiy cI\almel value by map output
annel value

Use map output as a maximum for channel value
Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Trim- en@ Map H X Input Definition @
aI tion Only FilemEditHel \p
e "Jls’e"-‘th(m_ o Short Term Fuel Trim B1 (%) NOTE: It's important to notice the X
K@ Wastegate Duty (%) _[D . . .
Steeing Wheel Angle () and Y axis where there is a defined

step between 119% and 120% so the
WG Duty is either ON or OFF.
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23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Trim_ in - Custom Map H Activation Definition g

We should also set up a load based

@ Manifold Relative Pres;ure (bar)

Mass Airflow (g/s)
RaceROM Boost Controller (bar)
Secondary Air Injection MAF (V)
Short Term Fuel Trim B1 (%)
Short Term Fuel Trim B2 (%)
Steering Wheel Angle (%)
Throttle Delta

Torque Actual (Nm)

Torque Demand (Nm)

Torque Split (Front%)

Vehicle Speed (km/h)

Wheel Speed FL (km/h)

Wheel Speed FR (km/h)

Wheel Speed RL (km/h)

activation threshold for this fail safe to be
allowed to work.

You can see below that the Custom Map H
Activation definition is Manifold Relative
Pressure (MRP) and the Activation
Threshold is set to 0.8bar boost with a
further timer delay of 1 second, note that
the map ‘deactivation’ threshold is set

23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Trims - Custom Map H Activation Threshold %

much lower than the ‘activation’ at 0.2bar

so boost has to reduce significantly before
the WG Duty is allowed to increase again.

Custom Map H result

[

So the WG Duty will only be reduced if the

Cu
cy /

cyd Seconds
Cu
C

Cy )
Cy 23710-KJ13A-14433 Fail Safe Example for AFR and Fuel Tri bin - Custom Map H Activation Delay
File Edit Help

FTST is greater than 119% and over
0.8bar for more than 1 second.

STOTM VIiap U TESUT

Custo
ctivation mode
( Map is always active
Map is only active when channel value is above threshold (with hysteresi

ctive when channel value is below threshold (wi
Map is only activ, reshold values

ctivation options
Map activates and deactivates as normal
Map'is - '€d, remains activate until key off
Map is initially active. Once deactivated, remains inactive until key off

¥ Y

You can see below as the FTST rises to
maintain the Target AFR when it crosses
the 120% FT threshold that 1 second later
the WG Duty is reduced to zero.

With the various known fuel pump issues

on the GTR the Fuel Trim fail safe should be added to each GTR tune. The log file below shows
where the 2" fuel pump has failed; these are two screen shots from the same log file.

The left hand side shows the FT climbs to 120% past 3500rpm due to lack of fuel delivery.

The right hand side shows the same event again when the Fail Safe Custom Map H has been
enabled. You can see as soon as the FT becomes greater than 120% the WG Duty is reduced to
zero and the boost pressure reduces protecting the engine.

A Log Viewer - C:\EcuTek\MapAccessLogs\ProECU-NissanECM-KJ13A - Fail Saf... | = B XS

7
A Log Viewer - CAEcuTek\MapAccesslogs\ProECU-NissanECM-KJ13A - Fail Saf... L@ pXS

Time Graphs | Data Table | Custom 2D Graphing | Custom 3D Graphing | Tips

X Axis Engine Speed (RPM) - | 3813 Start Time )
Y Axis 1 Fuel Trim Short Term Bank #1 (%) ~ - End Time 3]
¥ Axis 2 [7]|Fuel Trim Short Term Bank #2 (%) ~ o

- ECE-

Y Axis 4 AFR Bank 1 (afr)
AFR Bank 2 (afr)

v
v
Y Axis 3 (V]| Wastegate Duty (%)
v
v

Y Axis 5

Fuel Trim Short Term Bank #1 (%) & Fuel Trim Short Term Bank #2 (%) & Wastegate Duty (%) & AFR

60.00

20.00

2000.00

2500.00 3000.00 3500.00
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4000.00 4500.00

Time Graphs | Data Table | Custom 2D Graphing | Custom 3D Graphing | Tips

XAxis |Engine Speed (RPM) v |3863 Start Time D
Y Adsl [V ‘Fuel Trim Short Term Bank #1 (%) ~ _ End Time ‘lh\
¥ fuis 2 (7] Fuel Trim Short Term Bank 22 (%)~ -
Y Axis3 [V ‘Wastegate Duty (%) ~
¥ Avis 4 (7] AFR Bank 1 (afr) ~-
¥ Axis 5 [¥] | AFR Bank 2 (afr) - B
Fuel Trim Short Term Bank #1 (%) & Fuel Trim Short Term Bank #2 (%) & Wastegate Duty (%) & AF
120.00 = ¢

80.00
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20.00
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Engine Speed (RPM)
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Fuel Tank Level and Temp protection

This custom map can be very useful for track day usage where Fuel Temperatures can climb and
cause Fuel Trim deviations. The Fuel Tank Level can also be monitored and power reduced as the
risk of fuel surge or fuel starvation increases.

23710-KJ13A-14433 Fail Safe Example enc E - CustomMapl D

Custom Map | — Fuel Protection Safety

:m|

File Edit View Plot Help

) X channel (raw) 1raw

200 | -20 -10 0.00 102030405055 56.0 70.0 80.0 [EEME] 100 110 120

0.00 | [G00] (636 %60 161 6

0.33 [ouo0l lovel

0.67 0230 0.5 .50 0.50 0.50 0.50 0.50 0.50

1.00 3 0.50 0.50 0.50 0.50 0.50 0.50

1.33 5 0.50 0.50 0.50 0.50 0.50 0.50
5167 A 0.50 0.50 0.50 0.50 0.50 0.50
4 2 oo] 3 0.50 0.50 [EMER] 0.50 0.50 0.50
5 2.33 5 I 6558 0.0 0.50 0.50 0.50 0.50 0.50
g;.sv‘ % 0898l 0.50 0.50 0.50 0.50 0.50 0.50
£|3.00 g 0838l 0.50 0.50 0.50 0.50 0.50 0.50
> 3.33 $ [RS8l 0.50 0.50 0.50 0.50 0.50 0.50

3.67 3 I08%8 050 0.50 0.50 0.50 0.50 0.50

4.00 X 5 z

4.33 - 0500170170!7017017017

4.67 . 0.25 0.00 0.00 0.00 ©0.00 0.00 0.00

500 | G0 G ool I 0.00 0.00 0.00 0.00 0.00 0.00 0.00

e X axis is Fuel Tank Temperature

oY axis is Fuel Tank Level Sensor

e The map values will multiply the current WG
Duty when the fuel conditions are out of
range.

We can reduce the power output when the
fuel level is low or there is a risk of fuel surge

23710-KJ13A-14433 Fail Safe Example e@Map 1 Output Definition E

or fuel starvation. We can also reduce power

File Edit Help
Output channel

A on e g output when the fuel tank temp is too cold or

Unused
Calculation Only
Injector Pulse Wd

| File Edit Help
Engine Speed (RPM)

Ignition Til
Westega uty % N° Fuel Tempernure( *0)
nsor (V) -

i gets too hot (like during sustained levels of
| track action). Activation can be set against

° Target Boost (bar)

e —— Coolant temp say over 80deg C for example.

Mass Airflow (g/s)
Injection Angle (*)
Torque Actual (Nm)
Charge Air Temp for SD (*C)

File Edit
ool ekt 2 Pl

© Fuel Level Sensor (V)

The custom map will reduce the boost

- <) .
m ! Fuel T Sensor (V)
Rep 2l valg with mep output

r ’
° Mumpay dnnnel vaue by map output
e i Gkt a ki 57 chac ks

Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

Air and Coolant Temp protection

pressure to alert the driver that it’s time to
refill the tank or that the temps are simply
getting too high and there could be the risk of
engine damage.

We can create a custom map to reduce power output for a given Air and Coolant Temp, this
provide additional engine torque output control during warm up or excessive temperatures (like

track use or heat soak).

Custom Map K — Air and Coolant Temp

23710-KJ13A Fail Safe Example ROM - enc.lﬁ - CustomMapK D

File Edit View Plot Help
80.0 X channel (raw) 1.000 raw

5200 | -20 -10 0.00 10.0 20.0 30.0 40.0 50.0 60.0 70.0 [FJME) 90.0 100 105 110 120
-20.0 | |GNE0 0N2G) ounsoosoosooseosonsoosousaasoosa
-12.0 | N30l 0R20) R
-4.0 | [B826) 6520
4.0 |8
12.0 |[GN20)

| 20.0 |

T 2000 [Na0ioNgnl

S| 36.0 |[oNS00a0

2| 440 SNS0I0NIS)

J3 sz ol T

oo | iaean)
62.0 | [ON260N20) E
76.0 | (R30I 0820 .63 0.63 0.63 0.63 0.63 0.63 0.63 0.60 ||
&4.0 | [oN20l lovzol .85 0.55 0.55 0.56 0.55 0.55 0.55 0.55
92.0 | N0 R0 .47 0.47 0.47 0.47 0.47 0.47 0.47 0.47
100.0 | {GNE0) 020 40 0.40 0.40 0.40 0.40 0.40 0.40 0.40

. protection

e X axis is Coolant Temp

e Y axis is Intake Air Temp

e The map values will multiply the
WG Duty is out of range.

This is a very simple map that can work
in conjunction with the various factory

23710-KJ13A Fail Safe Example RO! - Custom Map K Output Definition ‘RU

L Outpm channel ;
cnj

23710-KJ13A Fail Safe Examp(e ROM - E"N Custom Map K X Input Definition §

lation Only File Edit Hel
Ijegus P '“de""* 5 Boos‘tSens:BZ(V)
e wi © Coolant Temp (*0)
S Wastagats oty O3 Engine Load (%)

Target Boost (bar) Engine Oil Pressure (kPa)

Target AFR (n:1) i

Mass Aif
lm.::tvo; :,':;l(f/[’; 23710-K1134 Fail Safe Example ROM - engd_ Custom Map K Y Input Definiton |3

torque reduction settings.
Alternate axis could be Oil Temp or
Atmospheric Pressure.

Torque Actual (Nm) File Edit Help
lCn :: e f; z::":)P forSD Q) Heated 02 sensor2 B2

© Intake Air Temp (°0)
Fel Pu urmp %j ’5")‘) MAF Sensor Voltage B (V)

MAF Sensor Voltage B2 (V)

nel Yglue with map output

S Mm ool vakis by e output
. el value

Use i AR S st o il Vi
Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral
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Exhaust Gas Temp Sensor Import (EGT) protection

We import any Exhaust Gas Temp sensors that can output a O - 5volt signal through any of the 7
different ECU inputs. MoTec offer a known quality sensor suitable for this application.

For this example we have imported 2 x EGT sensor voltage outputs through the MAF sensors
Bank #1 (B1) and Bank #2 (B2). The EGT sensor voltage is converted to Temp Deg C.

Custom Map L — EGT Fail Safe

23710-KJ13A Fail Safe Example ROM - enc.bin - Custom Map L

ew Plot Help
30000 X channel (raw) 660 raw

o000 | INNNDNDI MINASES WNIA7 11220/ 293 367 440 513 567 | €60
0.333 NSNS NAENS 147 220 293 367 440 513 587 66D
0.667 |INA4ELT (12467 1147 1220 253 367 440 513 587 660
1.000 ((122040/ 122020/ 11220/ 11220 253 367 440 513 587 | €60
1.333| 293.3 293.3 253 293 283 367 440 513 587 €60
T 1.667| 366.7 366.7 367 367 367 367 440 513 587 660
EEETN| 40.0 440.0 440 440 440 440 440 s13  se7 WD
T 2.333| 513.3 §13.3 513 513 513 13 513 513 587 660
€ 2.667| s86.7 566.7 587 87 837 687 687 587 587 660
£ 3.000| €60.0 €60.0 €60 660 660 660 660 660 €60 €60
> 3.333 | 738.3 7333 733 733 733 783 783 733 738 788
3.65°  806.7 806.7 @07 807 807 807 @07 807 807 807 807
4777 880.0 880.0 @80 880 @80 820 880
@770 953.3 953.3 953 953 953 953
|

2000 | 0.0000 0.3333 0.667 1.000 1.333 1.667 2.000 2.333 2. 667 NN 3.333 3.667 4.000 4.333 4.667 5.000

ulation Only
Injector Pulse Width (ms)
Ignition Timing (*)
Wastegate Duty (%)

WT angle (%)

Target Boost (bar)

Target AFR (n:1)

Mass Airflow (g/s)

Injecti ;

e
Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

950 X channel (raw) 1 raw
1000 |500 550 €00 €50 700 750 800 850 500 325 EEL 975 1000 1025 1050 1100

-10.0 ||

50.0
60.0
70.0
80.0
90.0

¥ channel (raw)

110.0
115.0
1z0.0 |Gl
125.0 |G

s.000 2200 (3500 1300/ $300] (1300 [£200] 3109 13093100/
23710-KJ13A Fail Safe Example ROM - enc.bin - Custom Map L Output Definition 3
Edit  H —
Output channel
Unused
© Calcy

= |

e X axis is MAF Volts B1
e Y axisis MAF Volts B2
e Converts EGT Voltsto deg C

Custom Map L will output the highest
EGT reading, so in this example B1 is at
3v (660deg C) but Bank #2 is only at 2
volts (440deg C).

The output will be the higher reading at
660deg C.

The Map Activation has been set against
Engine Load and the map will only work
over 150% and a delay of 2 seconds, it
will de-active below 80% Engine Load.

The output of Map L will be Calculation
Only; it is now imported into Custom
Map J which will reduce WG Duty for
the highest EGT reading and Coolant
temp.

As shown in this example at 100deg C
Coolant temp the WG Duty will be
reduced to zero as EGT climbs from
950 to 975degC.

23710-KJ13A-14433 Fail Safe Example EGT =6in - Custom Map J Output@ @
Fila —ea

Output channel

) Calcufgtion Only

23710-KJ13A-14433 Fail Safe Example EGT SensV@MapJX Input Definition a:

© Custom Map L result

Injectok Pulse Width (m{ | File Edit Help

=4 o = _) Custom Map K result
@ Wastegate Duty (%)

Vv g

-

ang Custom Map M result
Target Boost (bar) ©) Custom Map N result
) Target AFR (n:1)
Mass Airflow (g/s)

' Injection Angle (%)

23710-KJ13A-14433 Fail Safe Example EGT Serw@ Map J Y Inputm

Torque Actual (Nm) File Edit Help

) Charge Air Temp for SD (*C) =
pisctarSize (cc) Boost Error (bar)

= @ Coolant Temp (°Q)
Qutput function *) Engine Load (%)
y Qnel vnlus with." _ Engine Oil Pressure (kPa)

;I

-

©' Multiply channel value by map output
) USE Map Outpetgss=rrr T Tor channel value
Use map output as a maximum for channel value
' Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

At higher Coolant temps the WG Duty
will be reduced at an even lower EGT
providing a duel fail safe protection
against temperature.

An alternate output for high EGT could
be to add fuel and maintain power
rather than reduce WG Duty and
reduce power.

It's also possible to import 6 different
EGT sensor signals but this would use
6 of the 7 available inputs.
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Oil Pressure Fail Safe

We can create a custom map against Oil Pressure and Engine Speed, should the Oil Pressure

drop below a certain amoun
cut.

t then we can take severe action to protect the engine in form of a fuel

23710-IOOA-Oil Pressure Fail Safe-encii- Custom Map M X Input Definition

= oil pressure Fail safe  Custom Map M — Oil Pressure Fail Safe

File Edit

LT
[ 45710-1W904-Gil Pressure FailSafe-enc g - Custom Map M Y Input Definition ) =

e X axis is Engine Oil Pressure
e Y axis is Engine Speed

e o
23710 JW90A-Oil Pressure FailSafe-enc G  Custom Map M Activation Definition _L%|
7/

e The map values will multiply the current

File Edit Help

wage oi L) 23710-JW90A-Oil Pressure Fail Safe-enc.bin - Custom Map M B
ltage B2 (V)

o || File Edit View
100 % channel (raw)

Plot Help

00 250 300

Injector Ms if the oil pressure drops on load.

1 raw

350 200 450 500

The Activation Threshold can be set so it only
activates on full throttle, or over a certain engine
load or boost pressure, a certain oil temp or a
certain vehicle speed, the options are many.

If the Oil Pressure does drop then the Fuel
Injectors will be cut immediately to minimise any
potential engine damage, we would suggest a 1

second delay period before map activation to
avoid transient conditions.

SE
°) Wheel Speed FR (km/h)
") Wheel Speed RL (m/h)
= T
: 23710-JW90A-Oil Pressure Fail Safe-enchin - Custom Map M Output Definition =
C File Edit Help
: nel
: Wastegate Duty (%) e
s [ 2371019040l Pressure FailSafe-encbi Custom Map M Activation Threshald [ )
F dl file  Eqit V
. [ o sod]
~ 0.300 raw
Activation Cha
° e S Inje
© Mapis ive when channel value s abovl| o
o Map tive when channel value is below utpu
M, isbetweg|| O Repla
) Add
© Multi
© Map activates and deactivates as normal B Use
G rremain| ) Use
) Map is initally active. Once deactivated, remaind | ) Adel annel value
*) Add map output to integral. Multiply channel value by integral

Fuel Pressure (using a 3" party sensor) Fail Safe

By fitting a 3" party Fuel Pressure sensor we can import this into the ECU and set up a fail safe

against fuel pump failure.

We have tested the Got Boost Performance plug and play kit that worked very well and imports
the Fuel Pressure signal through the Boost Sensor #1.

23710-KJ13A Fail Safe Example ROM enc.bin - Custom Map N

File Edit View Plot Help
30 X channel (raw)

30000 |0.5 0.884 1.23 1.53 1.95 2.3z z.48 [ENOE
=-20.000 0 7.30 14.5 21.8 2951 38.4 43.& 50.9
-10.000 |[00] 730 1425 | 2. 25.1 36.4 43.6 50.9
0.o00 |BNE) 7030 1405 25.1 36.4 43.6 50.9
§‘ 10.000 0 7.30 14.8 5.1 3.4 43.& 50.%
& zo.ooo ) 730145 5.1 36.4 43.6 50.9
< IEFNTT (el7s0l 1405 25.1 36.4 43.c TG
E 40.000 0 7.30 14.8 5.1 3.4 43.& 50.%
2| s0.o00 (W8I 7-30] 14.5 25.1 36.4 43.6 50.5
> | so0.o00 |08l 7030 14.5 5.1 36.4 43.6 50.9
70.000 0 7.30 14.8 25.1 3.4 43.& 50.%
B80.000 0 7.30 14.8 5.1 3.4 43.& 50.%
30.000 [I08) 7.30 14.5 5.1 36.4 43.6 50.9

23710-KJ13A Fail Safe Example ROM enc.bin - Custom Map

File Edit Help
Output channel

() Unused

(®) Calculation Only

_) Injector Pulse Width (ms) File
Ignition Timing (%)
Wastegate Duty (%)

VUT angle (%)

Target Boost (bar)
Target AFR (n:1)

Mass Airflow (g/s)

Injection Angle (%)
Torque Actual (Nm)

Charge Air Temp for SD (°C)

Edit Help

) Boost Desired (bar)
ost Error (bar)

*) Coolant Temp (*C)
O Engine Load (%)

23710-KJ13A Fail Safe Example ROM enc.bin - Custom Map N X Input Definition

23710-KJ13A Fail Safe Example ROM enc.bin - Custom Map N Y Input Definition

Custom Map N — Fuel Pressure Fail
Safe

e X axis is Boost Sensor Volts B1
oY axis is Fuel Temp Deg C

¢ Shows Fuel Pressure in Bar *10

50.9 raw
3.41 3.77 4.

sa.2 s8]
se.2 [65.8]
58.2
58.2
se.2 [65.8]
58.2

58.2

Custom Map N shows the Fuel
Pressure in Bar * 10, in this example
the fuel pressure sensor signal has
been imported through the Boost
Sensor Bank 1 and 3.05 volts is
actually 5.09 bar, this has been
multiplied by 10 so 5.09 is actually
50.9 for the reason of displaying the

N Output Definition

v

Injector Size (cc)
Fuel Pump Duty (%)
() Torque Limit (Nm)

Output function

File Ecit Help
O Fuel Level Sensor (V)
® Fuel Temperature (°C)
O Fuel Temperature Sensor (V)

(®) Replace channel value with map output () Gear
() Add map output to channel value S
_) Multiply channel value by map output
Use map output as a minimum for channel ...
Use map output as a maximum for channel value

) G force lateral (G)
) G force longitudinal ()

) Add map output to integral. Add integral to channel value
) Add map output to integral. Multiply channel value by integral

Fuel Pressure on the Coolant Temp
gauge using gauge Hijack. The Fuel
Temp Y axis has been added but this
map has not be calibrated for any
temp compensations.
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23710-KJ13A Fail Safe Example ROM enc.bin - Custom Map O Custom Map O - Fue| Pressure Fa||
File Edit View Plot Help
Safe Fuel Cut

50 X channel (raw)

1.000 |0 5 10 40 41 42 43 44 45 46 47 45 4951 52 53 54 55 56 57 53 59 @

D
g
2
e
[ ]
-

% ) i s . X axis is Fuel Pressure Bar

E | oo |10 *10

7| Lieo | . Y axis is Manifold Relative
23710-KJ13A Fail Safe Example ROM encbin - Custom Map O Output Definition Pressure . .

Fie Edt Hep o Will cut the fuel injectors

Qutput channel

g;“‘:ﬁ:tmn anly 23710-KJ13A Fail Safe Example ROM enc.bin - Custom Map O X Input Definition

e e e e R As the static fuel rail pressure is 4 bar

t;:ﬁfﬁgf:ﬁfj‘f St (40 in the map) then 1 bar boost will

() Target Boost (bar ) Custom Map N resul -

E?EFQEJ;?”FE@"EB;; Q Cstor Map 0 ek : increase the fuel pressure to 5 bar

‘Ei'T;rqueActuga\(Nm) ] - - - (50 N the map)

{) Charge Air Temp for SD (°C) 23710-KJ13A Fail Safe Example ROM enc.bin - Custom Map O Y Input Definition .

O Fod Purnp Doy 00 Fie st Hep In the Map O example if fuel pressure

() Torque Limit (Nm) MAF Sensor Voltage B1 (V) A )

O e drops more than 0.5bar below what's

© Ak map outpt o channl vae L expected (so below 45 when it should

(® Multiply channel value by map output ||| = o 20\ Boost Controller (bar) v P .

e mapewput sy chome be 50) then the fuel injector will be cut

5 Ad map st nnearl MUkl shanne vl b e momentarily alerting the drive to a

fuel pressure problem.

As the 2" fuel pumps are a known issue on the GTR this is a critical fail safe protection.

But this fuel cut is quite extreme it could destabilise the vehicle if corning hard so we strongly
suggest that this Fuel Pressure fail safe is used in conjunction with Fuel Trim and AFR fail safe
maps so the power is reduced before any fuel cut will occur.

Fail Safe Summary

There are many other fail safe protections that can be created, our examples are mainly reducing
the Wastegate Duty to reduce power output when over a certain load but this can be configured as
desired by the tuner. The example fail safes shown above are configured in the ROM file called
“23710-KJ13A Fail Safe Example ROM - enc.bin” that’s available on EcuTek Update, the ROM will
be found here on your laptop.

C:\EcuTek\ProECURomFiles\Nissan\GTR\R35\ECM\23710-KJ13A Fail Safe Example ROM -
enc.bin

Each custom map is defined under the Keying section and the example can be copy and pasted
into your tuned ROM as required.

A ROM - 23710-KI13A Fail Safe Example ROM - encbin (KI13A - Nissan GTRECM 12 £y | = | 21| 5% |

B =
les » Missan b GIR b R35 b ECN ~[4y ] )
File View Colouring Logging || @ Map Access © AR R 'D "

- Organize * Open *  New folder = 2}
Maps | Live Data Keying | RaceROM e # oo e -

com - ProECUROmFiles = Name ate modified =
OM Description Great Wall Motors

Map G : AFR Failsafe h — ™ 23710-KI13A Fail Safe Example ROM - enc bin
Map H : Fuel Trim Failsafe Mitsubishi Pe-RaL1S enchin
Map 1: Fuel Tank Faisafe — ™ 23710-JW928-enc bin
Map J : EGT Failsafe settings ; Map L : EGT sensor import via MAFs. 3700 = 23710-62B5A-enc.bin
Map K: Coolant and Air Failsafe — ™ 23710-62B7A-enc bin
b s = 23710-JF33B-enc bin

= 23710-RTRS3-encbin
ECM . )
Default comment stored in ROM = 23710-62B3A-enc.bin

uedl  23710-62B2A-enc.bin 114 Ao i
Fail Safe Juke - —

e J

23710-KJ13A Fail Safe Example ROM - en... Date modified: 24/10/2014 15:11
EcuTek ROM File

Saved ROM File Size: 1.50 MB

Additional inputs could be fuel pressure sensors, exhaust pressure sensors or pressure
differentials between banks, across Intercoolers or across the throttle bodies; all this is possible
with Custom Maps.
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Coolant Temp Display Hijack (MFD)

We can use the Coolant Temp Gauge in the Multi Function Display (MFD) to show values other
than Coolant Temperature by using custom maps. Here are some suggestions of what can be
displayed along with a few examples.

e Fuel Trim Short Term
e AFR

e Lambda

e Ignition Timing

e Wastegate Duty

e Ethanol Content Ratio

e Engine Torque Output

Fuel Trim Short Term

PRESET 3

Custom Map H will output the highest reading Short Term Fuel Trim from B1 or B2.

The result of Custom Map H will be displayed on the Coolant Temp Display in Mode 1 Always
(and not just during Map Switching).
You can see the log file shows B1 is 95% FTST but B2 is at 100% STFT so Custom Map H Result
is 100 and the Coolant Temp Gauge will show 100deg C indicating 100% is the highest FTST

maximum value.

23710-K/13A-14433 Fuel Trim Coolant Gauge Display - enc
)

940
100 7€.07s.0
7c WAE79 82 es
79 SIS N82 85 8e 91 94 37 100 103 06 NEGS S NN

7 100 103 106 [EGS NS BN

100 100 100 100 100 100 [EXE] 100 100 103|106 NEOS B
103 103 103 103 103 103 103 103 103 103 ‘106 i30S ISRl

RO il
RSN /AL
A i
RSN
RN

N\
N\
N/

o
Value to be displayed ) | 23710-K/13A-14433 Fuel Trim Coolant Gauge Display -2
itare —
Fixed Vilue ; -
Custonf Map A Result © Short Term Fuel Trim B1 (%)

Custonf Map B Result Short Term Fuel Trim B2 (%)

Custon] Map C Result Steering Wheel Angle ()

Custon{Map D Result
Custor{Map E Result

Custor{Map F Result
/S Custom Map H Result >

Custom Map J Result |

23710-KI13A-14433 Fuel Trim Coolant Gauge Display - gpe

Short Term Fuel Trim B1 (%)
© Short Term Fuel Trim B2 (%)’
Steering Wheel Angle (*)

A Log Viewer - C\EcuTek\MapAccessLogs\ProECU-NissanECM-KJ13A - Nissan GTR ECM 12 EU-20-10-2014 19-31-13.csv

Custom Map K Result =
Custom Map L Result 1
Custom Map M Result | 53710-K113A-14433 Fuel Trim Coolant Gauge Displayone®
Custom Map N Result | i g —

o Tom MapSgesult

T PTIE
Ignition Timing (")
. Wastegate Duty (%)

WT angle ()

Target Boost (bar)

Target AFR (n:1)

Mass Airflow (g/s)
Injection Angle (*)
Torque Actual (Nm)
Charge Air Temp for SD (*C)
Injecto

Output function
o Replace channel value with map output

Use map output as a minimum for channel value

Use map output as a maximum for channel value

Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

Multiply channel value by map output

Time Graphs | Data Table | Custom 20 Graphing | Custom 3D Graphing | Tips
X Axis Time | 67517 Start Time
¥ Avis 1 (]| Fuel Trim Short Term Bank #1 (%) ~ | I oo Time

e uel Trim Short Term Bank 22 (%) =
@ Map H Result (raw) x
Y Axis 4 AFR Bank 1 (afr) -
Vaes O)[ARBak2(el) =)

Fuel Trim Short Term Bank #1 (%) & Fuel Trim Short Term Bank #2 (%) & Custom Map H Result (raw)
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AFR or Lambda

iAo e ek o G .| Custom Map | will output the leanest AFR from
 —— —| B1orB2. The result of Custom Map | will be
displayed on the Coolant Temp Display in Mode
2 Always (and not just during Map Switching).

Soifthe Blis 11:1 but B2 is 12:1 AFR then the
leaner value 12:1 AFR will be shown.

As the coolant temp gauge reads between 50 to
130deg C and doesn’t show decimal places the
r map values could be increase by +100 so 12:1

I_value to be displayed =
sy Tature | 93710-K113A Coolant Temp Display Hijack Examples -

=

iue
ston] Map A Result
on Map B Result
ston] Map C Result
o] Map D Result
stor] Map E Result
o] Map F Result
ston] Map G Result

Vidth (ms) |[Fie £dn Help
9 () Accelerator Pedal (%)
| omlmeis | SEGISR | i
oD Cotom Mop | Bames Target Bocst (bar)
= Tar
Custon] Map K Result et AP% 1)
ustond Map L Result

onoooood
SEARAARG

would show 120.

This requires another custom map to import the
result of Map | and multiply it by 10 (so 12.3AFR
would be shown as 123).

Or the values could be converted to Lambda so
13:1 would show 88deg C (indicating 0.88
Lambda). To do this you simply fill map | with
Lambda values instead of AFR values, so the
value of 12:1 shown in the map above would be
0.81 Lambda and could be shown as 81deg C.

IRecXeT Pulse
Ignition Timin

Mass Airflow (g/5)
Inject ©
Tor

IMPORTANT: Leaving the DEBUG box checked means all the calculations happen and we can
log the Output (Custom Map H Result in Live Data), we can also use the Output calculation for
another custom map etc but with the debug box checked the parameter does not actually get
rewritten, overwritten or changed in any way.

Ignition Timing
Custom Map J will output the current Ignition Timing. The result of Custom Map J will be displayed
on the Coolant Temp Display in Mode 3 Always.

e e e e oo ) ° The important thing to note here is there is no
Ignition Timing input definition parameter.

So the X or Y axis are configured as Coolant Temp
and Intake Air Temp for no reason other than an axis
Input definition needs to be chosen.

¥ channel (raw)

The Output will be Ignition Timing and the Ignition
Timing will be multiplied by 1 (so it will not change
the Ignition Timing) see that the DEBUG MODE box
is left checked so the map cannot work but we can
use the Ignition Timing value Output to write on the
coolant temp gauge.

23710-K1134 Coolant Temp Display Hijack Exa ~Coolant Temp Display (Mode3) |
Value to be displayed L - Citor N
%é:p:‘){ 23710-KJ13A Coolant Temp Display Hijack Examy Custom Map } Output Definition
e e | e Eda A
ust

Leaving the DEBUG box checked means all the
calculations happen and we can log the Output or
use the Output for another map etc but the
oot parameter does not actually get rewritten,
TS e T overwritten or changed in any way.

g

Enable with Comfort Su
¥ Enable with Normal Su:
¥ Enable with Race Susper

on
S_Multiply channel value by map output
T oTTeTe e
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Engine Torque

Custom Map K will output the current Engine Torque but multiply it by 0.1. So if the current torque
is 800Nm then the coolant temp display will show 80.

23710-K/13A Coolant Temp Display Hijack Examples - enc.

.| The result of Custom Map K will be

100000 X channel (raw) 0100 raw

23710-K112A Coolant Temp Display Hijack Examples -
Fie Edt Help
© Torque Actual (Nm)
Torque Demand (Nm)
Torgue Spit (Front%)

~Custom Map K Y Input Definition

3710-KJ13A Coolant Temp Display Hijack Examples - goe€iQ - | P N
e Edt Help 1 < E
Throttle Dekta .|
© Torque Actual (Nm)
Torque Demand (Nm) - ‘

displayed on the Coolant Temp Display in
Mode 4 Always (and not just during Map
Switching).

This example also has the Fahrenheit option
selected for US region vehicles.

23710-K112A Coolant Temp Display Hijack Examplos. <anedG- Coolant Temp Display (Moded J

23710-K113A Coolant Temp Display Hijack Examples.saetni@C Custom Map K Output Definition.

g Custom Map K Enable |
|

| 23710-6134 Coolant Temp Display Hijack Exampies -

The X and Y axis inputs are Engine Torque
(Torque Actual) and are only scaled to
1000Nm in this example, higher output
engines can be rescaled over 1000Nm if
required.

It's important to note that the DEGUG box is
still selected as we do NOT want to
overwrite the Engine Torque with a value
that’'s 10% of the true value (or the gearbox
control will be seriously poor and the
clutches will slip uncontrollably!).

As US region models show Coolant Temp as Fahrenheit instead of Centigrade this causing some
problems (as 100DegC would be displayed as 212F). It is possible to create a custom map to

convert C to F but it’s difficult to configure.

23710-KJ13A Coolant Temp Display Hijack Examples - enc.lﬁ - Enable Special Features %

File Edit Help

Enable MAF Swap
V| Enable RaceROM Boost Controller
Use RBC as Custom Map input only (don't control boost)
V| Enable Upshift Spike Prevention
Display Map Switch mode on Tachometer (requires TCM reflash)

Enable Knock Warning
—— gcernUM Launch Contro
p Output is Fahrenheit

On the latest RaceROM Feature Files (RRFF)
there is an option for US region vehicles to show
the correct value found under Enable Special
Features section.

S0 100% Fuel Trim would normally show as
212F but if we check the box then it will be
shown as 100 as intended.
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Fuel Pressure (using a 3" party sensor)

By fitting a 3" party Fuel Pressure sensor we can import the signal and display it on the MFD.

We tested the Got Boost Performance plug and play kit that worked very well and imports the Fuel
Pressure signal through the Boost Sensor #1.

The static GTR fuel pressure at sea level with no vacuum line connected is 4 bar (60 psi), this
value will drop when the vacuum line is connected (assuming the engine is running that is).

Fuel pressure will rises and fall relative to Manifold Pressure, with 1 bar boost (2 bar absolute) the
fuel pressure will rise from 4bar to 5bar (60psi to 75psi).

Display Fuel Pressure as PSI
Custom Map M will output the current fuel pressure in PSI.

23710-KJ13A Coolant Temp Display Hijack Examples - enc

File Edit View Plot Help

2.7 X channel {raw) £2.3 raw
1818 |0.5 0.864 1.23 1.59 1.95 2.32 3.05 3.41 3.77 4.14 4.50
o.o00 [0B] 10.5 21.1 31.6 4z.2 52.7 &3.3 73.8 | 2.4 5405 EEE
0.36¢ @ 1005 21.1 31.6 42.2 52.7 63.3) 73.8 | [118]
0.727 @] 10.5 21.1 31.6 42.2 52.7 &3.3 ) 73.8| 4.
| 1.021 INBINEESSI 211 516 42.2 52.7 63.3[73.8 A4S
5 1.455 0] 10.8 21.1 1.6 42.2 52.7 3.3 73.8 84.
= 0 10.5 21.1 31.8 4£2.2 52.7 bohel 73.2 | 2a.4 5508
S| z.18z 0] 40.8| 21.1 316 422z 52.7 63.3| 73.8 | B4-4|NSans|
£ | 2.s45 |IN0INE00S 21.1 31.6 42.2 S52.7 63.3 73.8 |
»>| z.g09 |[MEIA00S] 211 1.6 42.2 527 63.3)73.8 | 000
3.z7z |[BI00E] 211 31.6 42.2 527 63.3)73.8 .44 39 1.000
3.63¢ | @] 10.5 z1.1 =16 H 7 &3.3 72.8 24.4 8405 ] ¢ om0 ¥ J
- B 3. _ 2,0 2V
s.000 [ @] 10.5 21.1 31.8 42.2 52.7 &3.3 73.2 | aa.4 (5405 NEEE 2000 1.0
¥

i - Custom Map M Output Definition

File Edit Help
Outputchannel

File Edit Help
() Boost Desired (bar)

JEngine Oil e Egir  Help
() MAF Sensor Voltage B1 (V)
_) MAF Sensor Voltage B2 (V)
) Manifold Relative Pressure (bar)
' Map Switch mode (1-4)

) Mass Airflow (g/s)

) RaceROM Boost Controller (bar)
(_) Secondary Air Injection MAF (V)

Uutput function
¢ Replace channel value with map output
dd map Dutputtn channel value
ey o p output

se map output as a minimum for channel value
se map output as a maximum for channel value

dd map output to integral. Add integral to channel value

dd map output to integral. Multiply channel value by integral

See below where the Fuel Pressure is shown in the log file as 75psi with 1 bar boost (15p5|)

4 Log Viewer - C\EcuTek\MapAccessLogs\ProECU-NissanECM-KJ13A -Fuel Pressure shown in PSI and Bar multiplied by 10 .csv =
Time Graphs | Data Table | Custom 2D Graphing | Custom 3D Graphing | Tips
——
Muuse Mode Custom Map M Result (raw) - Fuel Pressure PSI Custom Map M Result (raw) - Fuel Pressure P5l=

Unzoom
Uncheck All 8.0 . 12.0 L
Fuel Pump Status Main - Sub § Fuel Pump Status Main - Sub (=9, Time=13.5s
Coolant Ternperature (°C) S

Custemn Map M Interim (raw)

Custom Map M Interim (raw)
Customn Map M Result (raw) - Fuel Pressure Bar * 10
Engine Load (%)
Engine Speed (RPM)
Fuel Pump Duty (%)
+ Fuel Pump Status Main - Sub ()
Fuel Trim Long Term Bank #1 (%)
Fuel Trim Long Term Bank #2 (%)
Fuel Trim Short Term Bank #1 (%)
Fuel Trim Short Term Bank 22 (%)
Ignition Timing (%)
Injecter Pulse Width Bank #1 {ms)
Intake Air Temperature (*C) 0
Log Mark
| Manifold Relative Pressure (bar)
Mass Airflow B1 (%) v 1

8.0 10.0 12.0 14.0
Manifold Relative Pressure (bar) Manifold Relative Pressure (bar)=1.01, Time=13.3s
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Display Fuel Pressure as Bar
Custom Map N will output the current fuel pressure in Bar multiplied by 10 (so 4.3bar would be
displayed as 43 Deg C). All other setting are the same as Custom Map M above.

File Edit

1.818

-ooo
384
727
081

-455

=]

===

-
.545
-50%
273
838

000

¥ channel (raw)

[ TR TR SR NN

23710-KJ13A Coolant Temp Display Hijack Examples - enc.bin - Custom Map N

View Plot Help

27 X channel (raw)

0.5 0.864 1.23 1.5% 1.35 2.32
0 7.30 14.5 21 8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 14.5 21 8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 145 21.8 231 364 cid
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§
0 7.30 14.5 21.8 23.1 36.4 43.§

43.6 raw
3.05 3.41 3.77 4.14 4.5
50.5 58.2
50.5 58.2
50.5 58.2
50.5 58.2
50.5 58.2
50.9 58.2
50.5 58.2
50.5 58.2
50.5 58.2
50.5 58.2
50.5 58.2
50.5 58.2

See below where the Fuel Pressure is shown in the log file as 55.6 indicating 5.56 bar with 1 bar
boost (2 bar absolute).
Log Viewer - C\EcuTek\MapAccessLogs\ProECU-MissanECM-KJ13A -Fuel Pressure shown in PS5l and Bar multiplied by 10 .csv = =

y

Time Graphs | Data Table | Custorn 2D Graphing | Custom 3D Graphing | Tips

Mouse Mode

() Pan
(@) Zoom

Graph Size
) small

(@) Large

Unzoom

Uncheck All

Coolant Temperature (°C) A
Customn Map M Interim (raw)

Custom Map M Result (raw) - Fuel Pressure PSI
Custom Map M Interim (raw)

=i

Engine Load (%)
Engine Speed (RPM)
Fuel Pumnp Duty (%2)

| Fuel Pump Status Main - Sub ()
Fuel Trim Long Term Bank #1 (35)
Fuel Trim Long Term Bank #2 (35)
Fuel Trim Short Term Bank #1 (%)
Fuel Trim Short Term Bank #2 (%)
Ignition Timing (%)
Injector Pulse Width Bank #1 (ms)
Intake Air Temperature (*C)
Log Mark

1 Manifold Relative Pressure (bar)
Mass Airflow B1 (%) W

‘f-—.-—._.__ __‘_‘-‘-‘-‘-"'2&_
Custom Map M Result (raw) - Fuel Pressure Bar * 1 Custom Map N Result (raw) - Fuel Pressure Bar * 10=55.61, Tighe=28.718s

32.0

26.0 30.0
Fuel Pump Status Main - Sub Fuel Pump Status Main - Sub ()=9, Time=28.718s

26.0 28.0 30.0 32.0
Manifold Relative Pressure (bar) Manifold Relative Pressure (bar)=1.08, Time=28.718s

1

Remember that for US region models show Coolant Temp as Fahrenheit instead of Centigrade the
Enable Special Features check box for Fahrenheit should be selected so the Fuel Pressure is
shown correctly.

When using a plug and play Fuel Pressure sensor conversion through Boost Sensor #1 the

Pre-throttle boost sensor can no longer be used for boost control (or a boost limit) and in this case
the Custom Maps Boost Control should be used as shown in the GTR Tuning guide and calibrated
in the GTR Example ROMs.

23710-KJ13A Coolant Temp Display Hijack Examples - enc.bin - DTCs When using Boost Sensor #1 or #2 for
File Edit Help Fuel Pressure or Charge Air then be
+/| P0228 - Throttle/Pedal Position Sensor/Switch "C" Circuit High ~| sure to disable DTCs P0236 or the
| P0234 - Turbocharger/Supercharger "A" Overboost Condition .
| P0236 - Turbocharger/Supercharger Boost Senser "A" Circuit Range/Performance VOItage Wl” not read CorreCtly, NOTE that
o P0237 - Turbocharger/Supercharger Boost Sensor "A" Circuit Low i i i
o P0238 - Turbocharger/Supercharger Boost Sensor "A" Circuit High thls DTC does_ not Illumlnate a CEL and
| P0240 - Turbocharger/Supercharger Boost Sensor "B" Circuit Range/Perfarmance the channel will not Update in Custom
1 P0241 - Turbocharger/Supercharger Boost Sensor "B" Circuit Low

o PO242 -

Turbocharger/Supercharger Boost Sensor

8" Circuit High .| Maps if this DTC is not disabled.
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The Coolant Temp Gauge Hijack examples shown above are configured in the ROM file called
“23710-KJ13A Coolant Temp Display Hijack Examples - enc.bin” is available on EcuTek Update,

the ROM will be found here on your laptop.

C:\EcuTek\ProECURomFiles\Nissan\GTR\R35\ECM\23710-KJ13A Coolant Temp Display Hijack

Examples - enc.bin

Each custom map is defined under the Keying section and the example can be copy and pasted

into your tuned ROM as required.

’ ROM - 23710-KJ13A Coolant Temp Display Hijack Examples - enc.bin (KJ13A - Nissan GTR ECM 12 EU) ‘.ilg S

File View Colouring Logging | | @ Map Access (o)
Maps ILrveDn!n Keying | RaceROM
ROM Description

Coolant Temp Hijack examples
Mode 1 Map H : Fuel Trim Short Term
Mode 2 Map1: AFR

Mode 3 Map J : Ignition Timing

Mode 4 Map K : Engine Torque

Default comment stored in ROM
Gauge Hijack

Saved ROM File

« Eculek b ProECURomFiles b Nissan b GTR b D v |4y || Search EcM
rganize * ==

# Open ~

ProECURomFiles

Mitsubishi

Nissan
370z
GTR

R35

| ECM

L TCMm
Juke

23710-KJ13A Coolant Temp Display Hijac..

L I ——

New folder

Name

Great Wall Motors
Mazda = 23710-KI13A Coolant Temp Display Hijack Examples - enc.bin
= J3TI0-RITS T ~ -

& 23710-R5115-enc.bin

™ J3710-JW32B-enc.bin

™ 23710-6285A-enc bin

> J3710-6287A-encbin

™ 23710-JF33B-enc.bin

= 23710-RTR53-enc.bin

- 23710-62B83A-enc bin

m
Date modified: 24/10/2014 16:08
Size: 1.50 MB
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Control Maps Overview

BRZ/GT86/FR-S Specific

Input Channels

ZA1JT00G-RaceROM-14357.BIN - Custern Map A X Input Definiticn @

ZA1JA01C-RaceROM-14165.BIN - Custom Map A Output Definition - .. @

Output Channels

File

@

Edit Help

Kinput channel

unused

() Accelerator Pedal (32)
() Ambient Temp (°C)

() Atmospheric Pressure (KPA)
_) Battery Veoltage

() Boost Pressure (bar)

() Cooclant Temp ()

() CPC Pressure Sensar (V)
() Engine Load (g/rev)

() Engine Speed (RPM]
() Gear

() Intake Air Temp (°C)
(71 MAF Sensor Voltage (V)
() Manifold Pressure (bar)
() Manifold Pressure delta (bar)
() Mapswitch Mede (1-4)
() Mass Airflow (g/s)

(7) 02 Sensor 2 (V)

©) il Temp (°C)

(") Steering Angle (%)

*) Throttle Angle(™)

(") Throttle Delta(™)

() Torque Actual(MNm)

() Torque Demand(MNm)
(71 Vehicle Speed (km/h)
(7 Wheel Speed FL (km/h)
() Wheel Speed FR. (km/h)
(7) Wheel Speed RL (km/h)
(71 Wheel Speed RR. (km/h)
() Custom Map A result
() Custom Map B result
() Custom Map C result
() Custom Map D result
() Custom Map E result
() Custom Map F result
() Custom Map G result
~) Custom Map H result
() Custom Map I result
() Custom Map J result
() Custom Map K result
() Custom Map L result
() Custom Map M result
() Custom Map M result
(71 Custom Map O result
() Custom Map P result

File Edit Help

) CPC Duty (%)

() Cam Angle Exhaust (%)
() Target AFR (n:1)

() Mass Airflow (g/s)

() Total Fuel Quantity
() Fuel Injection Ratio

Output channel

@ Unused

() Caleulation Only

_ Ignition Base Timing (%)

) Cam Angle Inlet(%)

~ PIFuel Quantity

() DI Fuel Quantity
() Desired Torque(Nm)
() Cranking PI Pulsewidth(ms)

_ Charge Air Temp for SD (°C)

Output function
0 Replace channel value with map output
1 Add map output to channel value

Multiply channel value by map cutput
() Use map output as a minimum for channel value

_ Use map output as a maximum for channel value

() Add map output to integral. Add integral to channel value
() Add map output to integral. Multiply channel value by integral
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Enabling custom maps

ZA1JB01C-RaceROM-14359.EIM - Custom Map A Enable - ... @

File Edit Help

iEnable map in Mode 1
Enable map in Mode 2
Enable map in Mode 3
Enable map in Mode 4
Enable map cnly when Speed Density is active
Enable map cnly when Launch Control is active
Enable map ocnly when Traction Contrel is disabled
| Debug mode - Log result but den't update cutput channel
llurninate Check Engine Light when map is active
/| Enable map in V5C Mormal Mode
| Enable map in V5C Sport Mode

Each custom map has its own enable map. You must select the map switch modes in which you
want the custom map to be used. At least one of these must be selected to enable the map.

You can specify that the map is only active when the car is running in RaceROM Speed Density
mode, when Launch Control is active, when Traction Control is disabled.

The map can also be enabled based on the VSC mode. By default the map will operate in Normal
and Sport modes. At least one of the VSC boxes must be selected to enable the map.

You can also select to illuminate the Check Engine light when the map is active. This can be used
to warn the driver of a specific condition (e.g. overboost or lean AFR), or simply as an aid to
debugging.
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Auxiliary inputs

The "CPC Pressure Sensor voltage" is
provided as an input to the custom maps.
This measures a signal between 0 and 5
volts on pin C20 of the ECU. See the wiring
diagram below.

This signal normally comes from the
canister pump module, which is non-
essential, and only fitted in some markets.
You can remove the module (if fitted) and
utilise this input for your own sensor such
as charge air temperature or fuel ethanol
content.

Important note regarding repurposing of
the CPC Pressure Sensor input. USDM
variants (C,D,E and F) of this vehicle use
the CPC Pressure Sensor to derive the
Atmospheric Pressure Reading. Other
variants use the MAP Sensor instead.

If you repurpose the CPC Pressure Sensor
input on a USDM vehicle then the
Atmospheric Pressure calculation will be
incorrect. We have added a checkbox on
affected vehicles to force the ECU to use
the MAP sensor for the Atmospheric
Pressure Calculation. Please enable this
feature when repurposing the CPC
Pressure Sensor on a USDM vehicle.

ZA1JB01C-RaceROM-14527.BIN - Atmospheric Pressure Mode ... @
File Edit Help

¥i| Enable Non-USDM Atmospheric Pressure Mode

ZA1JAD1C-RaceROM-14165.BIN - Custom Map A X Input Definition —@

File

Xinput channel -

| unused

| Engine Speed (RPM)

| Mass Airflow (g/s)

| Engine Load (g/rev)

' Manifold Pressure (bar)
| Manifold Pressure delta (bar)
| Boost Pressure (bar)

| Coolant Temp (°C)

! Intake Air Temp (*C)

1 Qil Temp (°C)

1 Ambient Temp (°C)

| Accelerator Pedal (36)

| Terque Demand(MNm)

| Terque Actual(Mm)

| Throttle Angle(®)

| Throttle Delta(™)

| Gear

| Mapswitch Mode (1-4)
| Wehicle Speed (km/h)

| Battery Voltage

| MAF Sensor Voltage (V)
| CPC Pressure Sensor (V)

Edit Help

m

() Wheel Speed FL (km/h)

(71 Wheel Speed FR (km/h])

(7)1 Wheel Speed RL (km/h])

" Wheel Speed RR (km/h)

(") Steering Angle (%)

~! Atmospheric Pressure (KPA)
() Customn Map A result

() Custom Map B result

() Custem Map C result

~ Custorn Map D result

() Custom Map E result

_) Custom Map F result

() Custom Map G result

~) Custom Map H result

() Custom Map I result

" Custorn Map J result

) Custom Map K result =

It is also possible to use the Rear O2 sensor as an additional custom map input. This measures a
signal between 0 and 5 volts on pin B21 of the ECU. See wiring diagram below.

L) |'|||ﬂP}|||||||LL|| IFIVLIS L7 )
() Mass Airflow (g/s)

@ 02 Sensor #2 (V)

() Qil Temp (°C)

(") Steering Angle (%)

4 Themdtla A el

When logging this value be sure to use the EcuTek “O2 Sensor #2 — Voltage” parameter, because
the OEM parameter of the same name displays a maximum of 1.275volts, even when the actual

voltage is higher.
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Knock Correction OEM  °CA 0.0 0.0 0.0
Enock Correction Learn Value OEM “CA 0.0 0.0 0.0
Manifold Absolute Pressure (Bar) OEM Bar 147 | 147 | 147
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Rear 02 sensor input signal is shown below (OX1B) — ECM Pin B21

: Indicates the wiring color.
Wire colors are indicated by an alphabetical code.
Copper wires

B = Black W = White BR = Brown
L = Blue V = Violet SB = Sky Blue
A34 R =Red G =Green LG = LightGreen
P = Pink Y = Yellow GR= Gray
O = Orange BE = Beige @ DG= Dark Gray
1 9 9 4 5 B Aluminum wires
LA = Lavender
NOTICE:Do not splice into aluminum wires for power
71819 110111]12]13]14]15]16 sources of signals, o
The first letter indicates the basic wire color and the
1711811912012 122123124125 1261 27 second letter indicates the color of the stripe.
Example: L-Y
28129130 3113213313435 = , 7
L - Y
(Blue) (Yellow)
— e ™ -
<3 - - <5
oz oz o= o=
55 55 55 55
25 IGT1 KR=En IGT2 =] IGT3 TEw IGT4
852 8§52 g52 §52
3 3 3 3
g 3 -
7 b2 A b A W
9 20'%5” 31|g%1| 10
ot '
o -
68 : X z 2
21(0 10 (D) 31(D) 8
IGT1 IGT2 IGT3 IGT4
A33(A), A34(B), A35(C), A3G(D)
ECM
Rear 02 sensor
E05 E04 E03 EO1 E02 HT1B OX1B input signal
3(E) 2(B) 1 4 3([D) \
(W8 N WB ¢
g —
- v il =
= 5 7 3 =1 - (Shielded) ¢
- h @
)
21
3T[ACT] 34[ACT] 3s5[ACT] 3[ACT] «4of2CT) | = =l  =| <L£r"§F
5
3= HTIB
83
55
B
gis
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CPC Pressure Sensor voltage is shown below (PPMP) — ECM Pin C20

: Indicates the wiring color.
Wire colors are indicated by an alphabetical code.
Copper wires

B = Black W = White BR = Brown
L = Blue V = Violet SB = Sky Blue
ASE R = Red G = Green LG = Light Green
P = Pink Y = Yelow GR= Gray
O = Orange BE = Beige @ DG= Dark Gray
Aluminum wires
1 2 3 4 5 E ? LA = Lavender
NOTICE:Do not splice into aluminum wires for power
19 1101111211314 1516171819 sources or signals.
The first letter indicates the basic wire color and the
ml21122122 24 | 25 26 | 27 second letter indicates the color of the stripe.
Example: L-Y
2812913031 32133 34135 €] | ‘

L = Y
(Blue)  (Yellow)

\ G
Canister Pump Module

1 4 7 6 8
4]
: 3 - ? ?

"~
A
d
A
4
-
d
1(0)
VPMP MPMP PPMP CPC Pressure
Sensor voltage
A33(A), A34(B), A35(C), A3G(D) g
ECM
OE2 QE1 0c2 oct
50 T(0 16 (0 17 (D
W-B (
7 = =
g i & 3 !
44 B[ACT] 33[ACT] 32

Page 42



Duty Cycle Output

The "CPC Duty (%)" output can be used to drive a wastegate solenoid, nitrous solenoid or
anything else requiring a 12volt duty cycle. A Subaru 2 port solenoid (part no.16102AA360) was
used for our testing and plugs directly into the CPC valve wiring!

ZA1LIT00G-RaceROM-14357.8IN - CPC Duty Multiplier ... @
File Edit Help
| 10| Duty Cycle Frequency (Hz)

The frequency of the
solenoid should be adjusted by the “CPC Duty Multiplier” map in order to
obtain the best result for your application. Most WG Duty solenoids work
best around 30% to 35% Hz.

ZA1JAD1C-RaceROM-14165.BIN - Custom Map A Output Definition .. @ s P = &
File Edit Help 7(A 15 (A
Output channel STP CLSW
| Unused A33(A), A34(B), A35(C), A36(D)
() Calculation Only ECM

() Ignition Base Timing (%) ore ‘0 420
@ CPC Duty (%) T 0] ()
) Cam Angle Inlet(%)

(") Cam Angle Exhaust (%) Q

() Target AFR (n:1) = o iy
() Mass Airflow (g/s) n

() Total Fuel Quantity

(7 Fuel Injection Ratic i
() PI Fuel Quantity

() DI Fuel Quantity ?
() Desired Torque(Nm)

~) Cranking PI Pulsewidth(ms)
") Charge Air Temp for 5D (°C)

Output function
@ Replace channel value with map output
() Add map cutput to channel value
~) Multiply channel value by map output
() Use map ocutput as a minimum for channel value
~) Use map output as a maximum for channel value
(") Add map output to integral. Add integral to channel value
(") Add map output to integral. Multiply channel value by integral

54 [ACT] 53 [ACT
.!:I

Fad 4

CPC Sokenoid

(for Port Injection No.” 1)
{for Port Injection No,” 2)

Fuel Injector Assembly
Fuel Injector Assembly

cs
C30
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BRZ Custom Maps

There are many uses for Custom Maps on the BRZ/FR-

S models many of these are defined in the

dedicated BRZ Tuning Guide as shown below. Please see the relevant section for more

information on the features shown below.

Boost Control

See the ‘How to setup Boost Control Section’ of the BRZ Tuning Guide.

Flex Fuel Sensor Import

See the ‘How to setup for Ethanol and import Flex Fuel sensor’ section of the BRZ Tuning Guide.

Traction Control

See the ‘How to setup Traction Control’ section of the BRZ Tuning Guide.

1. BRZ-FT86 - Tuning.pdf - Adobe Reader

| File Edit View Window Help

BOpen ‘@‘/67

61.2% .
4113,
4.1.14.  Can ProECU open ROM files found on the various forums?
4.2. How to Setup... ...
4.2.1. How to setup an Intake or Induction Kit ...

422 How to calibrate Larger Injectors ...
423, How to rescale the MAP sensor...
424, How to setup Speed Density (SD)
4.25. How to tune a Forced Induction setup
4.2.6. How to set up a Boost Limit (fuel cut)
427. How to set up Boost Control ** ...........
4.28. How to set up for Ethanol and import
4.2.9. How to set up Traction Control **........
4210. How to rescale the factory AF Sensor
4211.  How to turn off Long Term Fuel Trims

5. Glossary

Page 2

Wideband AFR Sensor Import

You can import any aftermarket wideband AFR sensor that has a calibrated 0-5v output.
This will provide more accurate and reliable AFR readings than the factory widerange sensor, we

also recommend that you resacle the factory AF sensor.

2 Log Viewer - CAEcuTek\MapAccessLogs\ZALIAGLG Wideband AFR sensor Import shown Customn Map L .csv . [B)] %

Time Graphs | Data Table| Custom 2D Graphing | Custom 3D Graphing | Tips ‘

X Axis Engine Speed (RPM) v|3m9 Start Time

¥ Axis 1 [ AFR (AFR) - B i
Y Axis 2 /]| Custom Map L Result (Wideband A ~ _

Y Asis 3 Ignition Timing (%)

-

Y Axis 4 Injection Time Port Final (mS)

-

Y Axis 5 Mass Airflow (g/s)

-

AFR (AFR) & Custom Map L Result (Wideband AFR)
-

2000.00

4000.00
Engine Speed (RPM)

5000.00 6000.00

The example on the left shows the factory
AF sensor reading below 12:1 AFR and
also shows the Wideband Sensor Import
through custom maps, this feature has
enabled tight calibration of the factory AF
sensor.

See the BRZ Tuning Guide section 4.2.10
for further info on ‘How to rescale the
factory AF Sensor‘ to read more
accurately.
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ZA1IA01G- Wideband Import Custom Map L - enc.

ML CustomMapL_)

File Edit View Plot Help

480000 X channel (raw)

1364 |0.000 £33.3 1067 1600 2133 2667 3200 3733 4267 5333 5867 €400 €933 7467 8000
2230 7.3 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35 7.35
9.433  8.72 B.72 8.72 8.72 B.72 8.7z 6.72 8.72 8.72 872 872
9.803 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08 10.08
ETT] 11.45 11.45 11.45 11.45 11.45 11.46 11.45 11.45 11.45 [P 11.45 11.45 11.45 11.45 11.45 11.45
1818 12.82 12.82 12.82 12.82 12.82 12 82 12.82 12.82 12.82 12.82 12.82 12.82 12.82 12.82 12.82 12.82
2.273[16.19 14.15 14.19 14.19 14.19 14.19 14.15 14.15 14.19 14.19 14.19 14.19 14.19 14.19 14.19 14.19
727 15.55 1585 15.55 1555 15.55 15 55 1555 15.55 15.55 15 55 15.55 15.55 15 55 15.55 15 55 15.55
3.182 uszununus:unuuus:uulss::.ssz:inu:z:.sszununun
S £3% 18.29 18.29 18.29 18.29 18.29 13.28
£ «.00: |HSNEE ESEE ---- ----

> 4585
5.000

ZA1JADIG- Wideband Import Custom M;

1145 raw

annel (raw)

- Custom Map L Output Definition

l

I
/,, ,' ,r'l';’
it

jff
ll "I"’I' fl/,

I )
"fa"'fa,

Output channel

ZA1JA01G- Wideband Import Custom Map L - - Custom Map L X Input Definitior E‘
File Edit Help / ‘

Ignition Base Ti

@ Engine Speed (RPM)
Gear
Intake Air Temp ("C) 2A1JA01G- Wideband Import Custom Map L -

CmA gllm()

File Edit Help
Coolant Temp (*C)

Total Fuel Quantity @ CPC Pressure Sensor

Fuel Injection Ratio Engine Load (g/rev)

r gdAFR(nl)
Mass Airflow (g/5)

P1 Fuel Quantity T

DI Fuel Quanti
Quankily ZA]JAO]G—Wideband[mpnr!(ummMapLr@MapLEnaﬂe >

Accelerator Pedal (%)
File Edit Help

Cranking Pl Pulsewidth(ms)

¥ Enable map in Mode 1
¥ Enable map in Mode 2
¥ Enable map in Mode 3
7 Enable map in Mo

Add map output to integral. Add integral to cie]
Add map output to integral. Multiply channel

in Vs
in VSC Sport Mode

In this example we have configued

Custom Map L to import a Innovate
MTX-L Gauge output and create a

AFR value.

The Y axis shows the 0 — 5 volt input
from the wideband gauge and
Custom Map L converts the voltage to
an AFR. The values in the map could
also be Lambda if preferred.

You will see that Custom Map L is
enabled in all modes but the DEBUG
check box is still checked, this means
the output of the map will simply be
an AFR value that can be used with
other Custom Maps or displayed on
the Coolant Temp gauge.

By having the True Wideband Custom Map input you can make various decision’s, here are some

examples.

¢ Increase the Injection Volume for a Lean AFR

e Put the CEL on for a Lean or Rich condition

e Retard the Timing aggresively to reduce power

¢ Reduce the Accel Pedal output to close the throttle

e Dramatically reduce wastegate duty for turbocharged vehicles

All these safety features might just save an engine one day.

Closed Loop Fuel Control

By using the Wideband sensor import its possible to make closed loop fueling on full load.

You would calibrate your fueling as normal (see section 4.2 of the BRZ Tuning guide) and once
the AFR is profiled (Target AFR as such) then add these AFR readings into a Custom Map against
RPM and Load (a copy of your fuel map as such) if you’re your MAF scaling is correct and your
Fuel Map actually matches your true AFR then use the output of this Custom Map as the Input to

another Custom Map.

The example below for Custom Map G shows a AFR map that matches the base fuel map and its
used to create a Target AFR that can be compared to the wideband sensor reading and therefore
adjust the Injection Volume amount to hit the Target AFR. The X axis is Engine Load and the Y

axis is RPM. The Output is Target AFR but its left in Debug mode so the channel is not updated.

ZA1JA00)-enc Race Rom Closed Loop AFR example .BIN - Custom Map G

=

File Edit View
1.200

Plot Help
X channel (raw)

¥ channel (raw)

3500 |©0.300 0.400 0.50 0.600 0.700 0.800 0.850 0.300 1.00 1.10 [FWELN 1.30 1.40 1.49 1.87 1.66 1.74 1.83 1.51 2.00

-2 i 122
13.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2

122 raw
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So when the Wideband AFR reading is leaner than the Target AFR then the fuel volume amount
would be increased.

When the Wideband AFR is richer than the Target AFR then the fuel volume amount would be
reduced.

In the example below the Y axis is the output of Map G (Target AFR) and the X axis is the Output
of Map H (Wideband sensor AFR).

If the Target AFR is 12:1 and the Wideband AFR is 13.5:1 then the Injection Volume will be
increased by 3% (Multiplied by 1.03) , if this is added as an integral output then the Injection
Volume will continue to increase until the Wideband AFR equals the Target AFR. Though these
values would need to be reduced significantly if added as an Integral.

You will see the map can only work between 10:1 AFR and 14.0:1 AFR, so if the wideband
reading is richer or leaner than this the output is 1 so the Injection Volume will not change.

ZA1JA00J-enc Race Rom Closed Loop AFR example BIN - Custom Map @
File Edit View Plot Help
14 X channel (raw) 1.030 raw
1200 & £.%5 $.300 10.00 10.50 11.00 11.50 12.00 12.50 13.00 [FEMGIN 14.0 14.1 14.5 15 15.5 16 16.5 17 17.5
8.00 1 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.00 1 11 11 11 1
8.80 |1 1 1.000 1.020 1.030  1.040 11050 NENGEG NINGHE ENGEE EEEE 11 11 11 1
9.90 |1 1 1.000 1.010 1.0z0 1.030|1.040 17050 NiNoE0 NNGE0 GG 3 11 11 11 1 /‘_Hﬁ——
10.00 |1 1 0.850 1.000 1.010 1.020 1.030 | 1.040 N300S0 NINGED NGEGINEE 1 1l = I o] 1
10.50 |1 1 0.%80 0.930 1.000 1.010 1.0z0 1.030[1.040 Pilcso JENGEG IENGE 1 alia 11 i1 1
§| 11.00 |1 1 0.970 0.980 0.9%0 1.000 1.010 1.020 1.030 1.040 1.050 iN6E 1 11 CajE ] i3 1
Bl 11502 1/ 0.360 0.570 0.%80 0.930 1.000 1.010 1.020 1.030  1.040 2008 1 11 11 11 1
= 1 1/0.950 0.960 0.970 0.980 0.990 1.000 1.010 1.0z0 [ENLED 1.04 1 11 11 11 1
E 12.50 |1 1/0.540 0.550 0.960 0.970 0.980 0.9%0 1.000 1.010 1.020 1.03 1 11 11 11 1
£ 13.00|1 110.530 0.540 0.550 0.%60 0.970 0.%80 0.5%0 1.000 1.010 1.02 1 11 11 11 1
>| 13.50 1 110.820 0.930 0.840 0.950 0.960 0.970 0.980 0.9%0 1.000 1.01 1 11 11 11 1 8.00
14.00 |1 1[0.5810// 0.520 | 0.530 0.940 0.950 0.%60 0.370 0.380 0.3%0 1.00 1 11 11 11 1 Fﬂ* lzl%'go.f
14.02 |1 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.00 1 11 11 11 1 0 T T14400
14.50 |1 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.00 1 11 11 11 1 V12 14 g6
15.00 [ 1 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.00 1 11 11 11 1
15.50 | 1 1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.00 1 11 11 11 1

The compensation could be an Integral addition/subtraction for a proper closed loop control
(though you would want to set a min and max for the Integral amount). We would suggest an
Integral Min/Max of 20%.

ZA1JA00J-enc Race Rom Closed Loop AFR example .BIN - Custom Map I Integral Min/Max @

File Edit Help

20

We would suggest the custom map is only allowed to make changes on full load so set a Map
Activation of say 0.9 Engine Load or higher with a 1 second time delay.

As shown above the map will only work when the AFR is within a certain range of the Target AFR
so if the sensor fails or the values are unrealistic then the closed loop control simply doesn’t work.
Fail Safe Protection

AFR

Its possible to create a Custom map that would illuminate the CEL or close the throttle should the
wideband AFR reading go leaner than 13.5:1 AFR or richer than 10:1 AFR when you are on full
load with the map only active over a certain engine load (full power). This map can be configured
in the same way as the GTR example and if the AFR runs leaner than a specified amount at a
certain RPM/Load then you close the throttle to protect and save the engine.
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Oil Temp

When the Oil is not up to temperature we can reduce the Wastegate duty on turbocharged
models.

ZA1JAO1G Boost Control Settings - enc .b'( - Custom Map L >

Y channel (raw)

1 [ouI00!
2 [osxo0l
3 |Hoatonl
I fosioe
s | NoNI00)
< | Honzo0|
7 | s
¢ [oa100)
s [osEeel

i1 0.100 0.100 0.100
1z [0.100/(0.100 0-100/(0.100/ 0.€00

File Edit View Plot Help

130.000 X channel (raw)

1raw

4 | 0.000 10.00 20.00 30.00 40.00 50 60 70 80 90 100 110 120 PENJ 135.0 140.0

ZA1JAO1G Boost Control Settings -.as

Cos s

Target AFR (n:1)

Charge Air Temp for SO (*C)
Injection Angle DI (")

Output function
© Multiply channel value by map output
Use map output as a maximum for channel value

Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

@G- Custom Map L Output Definition ¥

ZA1JAD1G Boost Control Settings - @ap L X Input Definition ‘z

. ing () | File Edit Help
wm 02 Sensor #2 (V)
(") © Oil Temp (°0)

am Angle Inlet("
Cam Angle Exhaust (")

Steering Angle (*)

© Mapswitch Mode (1-4)
Mass Airflow (g/s)
02 Sensor #2 (V)

aAngle PI (%)

Mass Airflow (g/s) Throttle Angle(*)
Total Fuel Quantity T —

Fuel Injection Rati

Pr:udjou :rxny io ZA1JA01G Boost Control Settings - encfin - Custom Map L Y Input Definition ;
DI Fuel Quantity  — }C i,
Accelerator Pedal (%) s £l ;n

Cranking P1 Pulsewidth(ms) Manifold Pressure deita (pdf)

annel value with map output

BT channel value

Air and Coolant Temp

Custom Map L below has been
configured to multiply the WG Duty
dependant on the current Oil Temp (X
axis) and the current Map Switch mode
selected (Y axis).

This map could also be used to illuminate
the CEL if the Oil Temp exceeds a certain
temp using the Map Activation feature
and setting a specific Oil Temp.

Additional safety maps can be configured as shown below, this includes activation control that

would illuminate the CEL if high temps are achieved.

Custom Map M will reduce WG Duty when Coolant Temp is below 60deg C and above 100deg C.
Custom Map N will reduce WG Duty when Air Temp is below 0deg C and above 50deg C.

=]

ZA1JAQ1G Boost Control Settings - enc .bin - Custom Map M

File Edit View Plot Help

80.00 X channel (raw) 1raw
3|20.00 30.00 40.00 s0.00 €0 70[ERs0 85 100 110.0 120.0

i

s

c

€

5

<

>

ZA1JAD1G Boost Control Settings - enc .bin - Custom Map N @

File

¥ channel (raw)

3
1
2

Edit View Plot Help
300 X channel (raw) 1 raw

-20.0 -10.0 0 102 m(o 50 €0.00 70.00 80.00 90.00

Exhaust Gas Temp (EGT)

Just like with the Nissan GTR you can configure one of the custom map inputs for a 0 — 5v EGT
sensor, this input can be configured to protect the engine should the EGT increase too high, see
the GTR section for EGT sensor import configuration options.
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General Tuning Tips using Custom Maps

Ignition Tuning

As RaceROM offers 3 or 4 different map switch modes you can configure different Ignition maps.
e Mode 1 could be your current ignition map.
e Mode 2 could be plus 1 deg on full load.
e Mode 3 could be plus 2 deg on full load etc.
By swapping through the different modes you can quickly gauge if the engine will take more timing
advance and if it makes more power without knocking.

Fuel Map Tuning

The same can be configured for the Fuel Maps, setting a different fuel map profile for each of the
map switch modes.

Potentiometer Input tuning

It's possible to configure one of the ECU Inputs to adjust a Custom Map. By connecting a 0 — 5v
potentiometer to the Input it’s possible to ‘adjust’ an input up and down enabling live or real time
tuning.

ZA1JA00J-enc Race Rom Closed Loop AFR example GEN - Custom MapJ) )
File Edit View Plot Help

4500 X channel (raw) 40 raw

The X axis is RPM and the Y axis is CPC
Sensor Input for the 5v potentiometer.

i This example shows Custom Map J will

'IIIII'II[y’ . . .

W i1, gy, increase (advance) the Ignition Timing

Wil syt ‘ : :

h /) dependant on the potentiometer input
voltage.

ZA1JA00J-enc Race Rom Closed Loop AFR example m - Custom Map J Output Definition > =
! =
& ZA1JA00)-enc Race Rom Closed Loop AFR exa@ Map J X Input Definition 1oy
e Edit

y
© Ignition Base Timing (*)

At 0 volts the ignition timing will not be
altered.

Cam Angle Inlet(*)

Cam Angle Exhaust (")

Target AFR (n:1)

Mass Airflow (g/s)

Total Fuel Quantity

Fuel Injection Ratio

PI Fuel Quantity

DI Fuel Quantity

Accelerator Pedal (%)

Cranking PI Pulsewidth(ms)

Charge Air Temp for SD (*C)

Injection Angle DI (*)
ctiag.fngle PI (%)

Output function

CPC Pressure Sensor (V)
Engine Load (g/rev)

o Engine Speed (RPM)
Gear

ZA1JA00)-enc Race Rom Closed Loop AFR examp)

i

~Custom Map J Y Input Definition |

© CPC Pressure Sensor (V)
Engine Load (g/rev)
Engine Speed (RPM)

Coolant Temp (*C) /

At 5 volts the Ignition timing will be
increased by plus 5 degrees.

So the ignition can be adjusted up and
down as required whilst watching power
output or knock correction.

This example shows Ignition Timing but

Lo s T the output could be VVT angle, AFR or

Use map output as a i fot channd yalie
even DI Injection angle.

Use map output as a maximum for channel value
Add map output to integral. Add integral to channel value
Add map output to integral. Multiply channel value by integral

This Cosworth BRZ project development testing shows the Injection Firing Angle and Ignition
Timing being adjusted simultaneously with two potentiometer voltage inputs, on the GTR there are
7 voltage inputs to play with.

This YouTube video link can be found on the EcuTek You Tube channel by searching Cosworth or
follow this link to the video clip http://www.youtube.com/watch?v=bB3PDkSgNo0
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The BRZ/FR-S has Dual AVCS (Intake and Exhaust Cam Timing).

We can import two Ov - 5v potentiometers and use them to adjust the Intake and Exhaust cams
live and simultaneously.

By creating a log file at the same time simply lock the engine RPM on a dyno on full load then dial
the two pots back and forth until the peak power output is seen, once the peak output is displayed
then simply release the Accel pedal and re-apply quickly to mark the current VVT angles in the log
file for map calibration later on.

Repeat this test at 250 or 500rpm intervals to build the optimum VVT map profiles.

Dash Mounted Adjustable Control

There are various high quality potentiometers available that can be dash mounted for the driver to
adjust and fine tune various settings.

Here are a few suggestions:
Dash Mounted Adjustable Boost Control

This can offer the driver fully adjustable boost control, turning the Boost/WG Duty up and down as
they wish.

Dash Mounted Adjustable Traction Control
This can be used as weighting factors for traction control allowing the driver to dial in more or less
aggressive traction control as required.

Dash Mounted Torque Output Control
Simply turn the power up and down by acting on Torque values or Accel pedal multipliers. This
can be Map Switch Mode specific and can make a simply Valet Mode.

Dash Mounted ‘Pops and Bangs’ Control
Configure a custom map to apply a heavy Ignition Retard during lift off, combined this with a rich
AFR and the driver can control the intensity of the pops and bangs with the dash mounted control.

Custom Maps Summary

As can be clearly seen from this Custom Maps manual there are many possibilities for RaceROM
Custom Maps.

EcuTek has pushed the boundary of the factory ECU and written features and functions that were
never considered possible from the OEM ECU.

Though our competitors over time may develop similar features and produce them with slight
variances on our original idea there is no doubt where the innovation originated.

EcuTek — Innovate don’t Imitate
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Frequently Asked
Questions

1. Custom Map activated

Question: My Custom Map doesn’t do anything?

Answer: Ensure the Custom Map is enabled for the current Map Switch Mode in the Enable
Custom Maps window. In the example shown below the Custom Map will only work in Mode 1.
Also ensure that the Debug box is un-checked if you want the Custom Map to work, if the Debug
box is left checked then the calculation will take place and you can log the result in Live Data
(Custom Map Result) but the Output Channel will not be updated.

23710-KJ13A-enc.bin - Custom Map A Enable \E

File Edit Help

7| Enable map in Mode 1

Enable map in Mode 2

Enable map in Mode 3

Enable map in Mode 4

Enable map only when Speed Density is active
Enable map only when Launch Control is active
Enable map only when VDC is off
Debug 0g res ndat
Illuminate Check Engine Light when map is active
7 Enable with Comfort Suspension Mode

/| Enable with Normal Suspension Mode

/| Enable with Race Suspension Mode

but don output cl

2. The engine will not start after programming

Question: After programming the ECU the vehicle will not now start.

Answer: Check your custom maps settings, if all seems OK then check the Debug box and try
again, this time you can check the Result of your Custom Map in the Live Data window, see if it
works as expected.

3. The check engine light comes on

Question: After programming the ECU the CEL is continuously illuminated but there are
no DTCs.

Answer: Check the ‘llluminate Check Engine Light when map is active option, note that the CEL
will illuminate as soon as the map is working, even if the output is not affecting any other maps, for
example if the map is a boost limit for 1.6 bar and the map activation threshold is over 60 deg
Coolant temp then the CEL will illuminate as soon as the coolant temp passes 60deg C.

ZA1JA01A-14599 NA Example ROM-enc.bin - Custom Map D Enable \E

File Edit Help

Enable map in Mode 1
Enable map in Mode 2
Enable map in Mode 3
Enable map in Mode 4
Enable map only when Speed Density is active
Enable map only when Launch Control is active
Enable map only when Traction Control is disabled
Debug mode - Log result but don't update output channel
Zilllluminate Check Engine Light when map is active
4| Enable map in VSC Normal Mode
V| Enable map in VSC Spert Mode
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4. Output conflict

Question: When setting multiple maps to output same channel (say ignition timing) and
set output function as '"replace". What will happen?

Answer: Maps are applied in alphabet order. So if A and B are both set to replace on the same
channel then A will replace the original, then B will replace A.

5. Custom map activation delay

Question: There's an activation delay time map, how about deactivation delay?

Answer: Deactivation delay will be the same as activation delay. When the activation, or
deactivation criteria are met, RaceROM starts a timer. If the criteria are still met when the timer
exceeds the delay period then the map will be switched on or off as applicable.
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