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1 INTRODUCTION

Welcome to the Perfect Power SMT7 purchase. This help file is to assist you in the operation of the Perfect Power SMT7 as well as the tuning software. Perfect Power is continuously improving its products, so please visit www.perfectpower.com to make sure that you have the latest firmware version and the latest tuning software version.

The SMT7 is the result of many years of development in the “Piggy-Back” industry. The SMT7, although being far more advanced than the SMT6, does not replace the SMT6. The SMT6 will still remain a mainstream product for time to come as it does the majority of the older cars. The SMT6 is a strong contender in the “Piggy-Back” market, however is unable to do the newer, more sophisticated vehicles.

The SMT7 was designed from where the SMT6 left off. Some of the SMT6 features are in the SMT7, but not all of them. 

2 MAIN MENU

This is the opening screen. It shows at a glance what the SMT7 can do for you. Most of the terminology is “strange” to say the least. But, it describes the action and performance in a way, and we got used to it. So – please, stay with me until you read about the OUTSTANDING features the SMT7 has.

The name SMT7 implies that there was (is) a SMT6. Indeed! The SMT7 doesn’t replace the SMT6, but complements it. A few of the “things” the SMT6 can do the SMT7 can’t. But it can perform a multitude of features the SMT6 can’t, and no one else can. We have broken new ground with it, used complete new technology for it, and aimed the performance at the “impossible” challenges.


THAT IS THE SMART TUNER SMT7!

In the process of giving you access to the super performance of the SMT7 we also used new “WINDOWS” software, which is what you are looking at.

The SMT7 is a “add on”, or “piggy-back” unit. Like all other piggyback units the SMT7 “meddles” with the signals of the original ECU in order to tune the engine. The original ECU manufacturer doesn’t like this, and makes more and more effort to prevent this “meddling”. That in turn has prompted us to “invent” new ideas to circumvent the ECU protection. Thus the SMT7 came about.

Here is a brief list of the features:

2 maps to influence analog signals:


ANA1 MAP









ANA2 MAP


1 Map to influence up to TWO ignition signals

IGN MAP


1 Lambda/Oxygen map to tune narrow/wide Lambda
OXY MAP


1 Extra injector map to drive two injectors

INJ MAP


1 Fuel loop map to convert your car to closed loop
FUEL LOOP


1 Map to install boost control to a turbo


BOOST


1 Set point control with up to 3 outputs (relays)

SETPOINT


Calibration of all inputs: 
Engine temperature






Air temperature






AMP (MAP) sensor






Throttle position






RPM


Field upgradeable software


Launch control


Driving history monitoring


Max recording of RPM, Boost, Engine and Air temperature


More input/output pins than the SMT6


MAF to MAP conversion

If that has not convinced you, or it means very little to you, then let me explain the details of the various features. 

You can click on the various buttons and see for yourself. The numbers in a field describe the tuning action: a zero does nothing, and a positive number adds something.

The numbers outside each field describe the condition when the number is used to “meddle” with the signal. Once the SMT7 is powered up it then shows you the number it uses by a highlight.

DO YOU GET YOUR MONEY WORTH? The SMT7 is larger in size than the SMT6 and has 38 pins as compared to the 24 pins of the SMT6! That is 58% more: functions, features and things to change. 

ANA1 MAP

An analog signal is intercepted via the A1IN/A1OUT connections and mapped via Throttle/rpm, AMP and Air temperature for the purpose of altering fuel at specific engine conditions.

IGN MAP

Up to 2 balanced ignition signals (CRANK+CAM) can be intercepted and mapped via Throttle/RPM, AMP and Air temperature for the purpose of retarding/advancing the ignition.

OXY MAP

A narrow band lambda signal is intercepted and can be mapped via Throttle/RPM.

A wide band signal can be modified (not intercepted and not displayed!).
This feature gives the ability to modify a closed loop system on cars that already have one installed.

ANA2 MAP

An analog signal is intercepted via the A2IN/A2OUT connections and mapped via Throttle/rpm, AMP and Engine temperature for the purpose of altering fuel at specific engine conditions.

INJ MAP

The SMT7 can drive 1 extra injector (13 ohm or greater) for supplementing fuel at high boost. The extra injector can be controlled via Throttle/RPM and AMP maps. This allows for precise fuel delivery at boost conditions.

FUEL LOOP

A closed loop system can be constructed on cars that don’t have one installed. It requires a narrow band lambda sensor and the loop control is provided via Throttle/RPM. This feature operates with the ANA1 MAP fuel tuning.

BOOST

It is for turbo installations where the boost must be controlled to avoid knocking on non-decompressed engines, or when the boost is increased at high RPM. The boost level can be specified for each RPM. The SMT7 will operate a “bleed” valve with the specified PWM values. Take note not to use a solenoid that measures less than 13 ohm.

SETPOINT

The SMT7 has 3 set point relays drive outputs, which can be activated from 12 different signal sources. This is for the implementation of Fan control, gearshift lights, idle assistance and all other small jobs around the engine and cockpit.

Two functions can be combined in a logical AND/OR fashion, and full polarity selection is possible. If you like to switch on a relay when the RPM is high AND the throttle is fully open, then this is what you need.

GO OFFLINE / ONLINE

The online functions means that the software “talks” to the SMT7, and any map entry or change takes effect immediately. 

UPGRADE

The SMT7 firmware can be upgraded in the field, it can be “re-flashed”. This allows you to receive new firmware via the internet and download it to the SMT7. It is also possible to have different firmware for different applications.

MAP A/B

The unit has two complete maps of everything. That is to say that you can switch between two different tuned maps while driving. It is possible to have one map for economy, the other for performance. Or use the maps for different weather conditions.

DISPLAY INFO

This screen allows you to see all inputs and outputs of the SMT7 at a glance. The display is in engineering units or Volts.

LAUNCH CONTROL

This is for turbo cars where “spooling up” of the turbo is required on the start line. The ignition is retarded when a specified RPM is exceeded and advanced when the clutch is released.

TRIGGER TYPE

The SMT7 has to measure the RPM (for the mapping). This is done by connecting to the crank and CAM sensors. There are different types of crank and CAM sensor wheels combinations, which can be downloaded from the repertoire of available types on your hard disk or selected from the available defaults stored in the SMT7. Manufacturer, engine, and year catalogue the trigger types.

HISTORY

This screen displays the recorded driving history and all maximum recordings. Provision is made to clear or reset all recordings. The driving history is displayed in minutes and can be shown in 2D and 3D.

CALIBRATION

The throttle, RPM range, AMP sensor, air temperature and engine temperature sensor and scales can be calibrated and specified. A sensor not used can be left out or switched off. The RPM and Throttle can be calibrated UN-LINEAR to aid in the tuning.

MAF/MAP CONVERSION

The SMT7 can be used for converting from a MAF (Mass Air Flow) sensor to a MAP (Manifold Absolute pressure) sensor. The SMT7 can “learn” the MAF sensor characteristics while monitoring the MAP sensor. After the “learn” process the SMT7 requires fine-tuning.

3 GENERAL NAVIGATION AND USE

This section refers to the general use of this WINDOWS package. Once you have started the software, the main screen (with the logo) appears. You can also return to this screen with the F9 function key. The Tuning software is designed to operate in an environment where the keyboard is the best and sometimes the only way to change screens and input data to the unit. 

3.1 STANDARD MOUSE NAVIGATION

Navigating through the tuning software with a mouse is standard. The same rules and principles apply as in Windows.

3.2 KEY BOARD NAVIGATION

Each map on the main screen is referenced to a function key.

F1 (Ana1 Map)

F2 (Ign Map)

F3 (Oxy Map)

F4 (Ana2 Map)

F5 (Inj Map)

F6 (Fuel Loop)

F7 (Boost+Frq)

F8 (Assign)

F9 – Close the current open screen

When a new function key is pushed, the presently open screen will close and open the new screen. For this reason, should you wish to get back to the main screen, then push F9. F9 will close any of the open main screens.

3.3 KEYBOARD COMMANDS

On all the tuning screens you are able to type a couple of keyboard commands into the main tuning screen field or into the side maps fields. Below is a list of all the commands. Except for the “XX” command, type in the command again to de-activate the command.

3.3.1 XX

RESET. This command will “Reset” the unit. The unit will react as if it has just been “Powered Up”. Please save all tuning before this command is used. Follow the command with “ENTER” to complete the transaction.

3.3.2 SC

SET COLUMN. This command will select / deselect the entire column from the presently active field. Firstly, select a field that you wish to change on the map. Next, type “SC” and you will notice that the entire column will highlight itself. Next type in the value you wish the column to change to and press “ENTER” to complete the transaction.  
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3.3.3 SB

SET BLOCK. This command will select / deselect a block of one field around the presently active field. Firstly, select a field that you wish to change on the map. Next, type in “SB” and you will notice that all the fields around your selected fields are now also selected. Now type in the new value of all the fields and press “ENTER” to complete the transaction.
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3.3.4 SR

SET ROW. This command will select / deselect the entire row from the presently active field. Firstly, select a field that you wish to change on the map. Next, type “SR” and you will notice that the entire row will highlight itself. Next, type in the value you wish the row to change to and press “ENTER” to complete the transaction.  This command will not work on any of the side maps.
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3.4 MAIN SCREEN

The top row of buttons links to the tuning screens.

It has a column on the left, which contain buttons for you to access as you wish.
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On the top left of the screen are some “Screen Activate” tick boxes, which activate the screens and navigation buttons. This allows you to “tailor” the software for your application. Tick the unused screen off. Once the unused screens have been switched off, they can no longer influence the operation of the SMT7 unit.

The bottom of the screen has:

3.4.1 COMMUNICATION PORT SELECTION

Choose a communications port. A USB port is not supported. 

NOTE: A USB to RS232 port adapter does not work unless it has a 4096 byte memory (buffer). The communication port can only be selected or changed in the main screen.

3.4.2 UPLOAD

This uploads the present running tune map from the SMT7 to the screen. The map switch setting is indicated from where the data came from and the screen content is destroyed with the new information from the SMT7.

3.4.3 DOWNLOAD

This forces the data from the screen into the SMT7. The previous SMT7 data in the unit is destroyed. The SMT7 will begin to operate with the data immediately. The downloaded data is temporarily stored in the designated map location and will be destroyed on a “Power Up” by the SMT7. 

3.4.4 MAKE PERMANENT

This option allows you to specify a destination map “A” or “B”. The tune map that the SMT7 is running on (or which was downloaded) is saved into the specified permanent memory. This operation will stall your engine for a second!

The SMT7 will reset after this operation and run on the map selected by the hardware map-switch. 

3.4.5 LOAD FILE

Clicking on this button leads to a file load menu. Select any of the shown tune maps and load it from the hard disk to the screen or directly to the SMT7. Depending on the option selected on the screen, the old tune map contents of the screen will be lost and possibly the old tune map contents in the SMT7 unit. This operation could affect the operation of the SMT7 if the incorrect file is loaded.
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3.4.6 SAVE

This button leads to a file access menu. If you have not saved the screen contents before, then the “tune map content” menu is invoked where you have to answer some questions as to the type of car, engine, and tune content before the screen content is saved. After saving the file is available for loading. Should you save the second time around, the same “Tune Map Content” and file name is used and saved, without any questions asked.

3.4.7 SAVE AS

This option leads to a file access menu and subsequent to the file content specification screen. Should you wish to change file name or “Tune Map Content”, then use the “Save As” button. The file is available for loading after “Save’ or “Save As” has been performed.

3.5 TUNING SCREENS

The tuning screens consists of up to four sections:

3.5.1 DISPLAY

This section, located in the upper left corner, displays the data from the SMT7 associated with the screen operation.

3.5.2 TUNING

This section consists of the tuning main map and optional side maps.

A red highlight shows which “map site” the SMT7 accesses. A blue highlight shows the site, which was selected (by the cursor) for data entry.

A value can be entered in the selected site, but not edited. Press “ENTER” to make the number effective or move the focus to another field via the keyboard or mouse.

Side maps can be disabled when indicated by a tick box. Should a side map be disabled, they will no longer influence the operation of the SMT7.

3.5.3 MAP NAME CHANGE

Each main map has a 16-character name attached to it, which you can customize to your liking, and to give the map a descriptive meaning. Double click on the name and a text box appears. Type the name you like to call the map and press OK. If a SMT7 is online, then the name is stored in the unit for future reference. The side maps each have an 8-character name attached to it and can be edited in the same way.

3.5.4 PARAMETERS

The parameter section allows you to set items associated with this screen. You can place the cursor on a site, and tick an item, or place a value in it. Again, if the SMT7 is online, then the new parameter takes effect immediately.

3.5.5 CALIBRATION

The calibration buttons are optional and relate to the (possible) calibration associated with this screen. If pressed, it leads to the calibration screen. See: CALIBRATION. Calibration can also be activated on any screen if the required scale is double clicked.

4 CONNECTIONS

The SMT7 has 3 connectors. Two are for connection to the Engine, and the small one is for connection to the PC.

4.1 PIN-OUT TABLE:

	18 pin connector
	16 pin connector

	Pin
	Signal
	Pin
	Signal

	1
	Ground, chassis
	1
	ANALOG #1 OUT

	2
	CB1 +, BALANCED, IN
	2
	OXYOUT

	3
	CB1 -, BALANCED, IN
	3
	Ground

	4
	 IGNITION #1 – OUT
	4
	INJECTOR DRIVE, OUT

	5
	IGNITION #1 + OUT
	5
	IGNITION #1 BIPOLAR, OUT

	6
	THROTTLE DEFLECTION, IN
	6
	LAUNCH CONTROL

	7
	MAP SWITCH, IN
	7
	SET POINT #1 RELAY DRIVE

	8
	ANALOG #1, IN
	8
	AUXILARY, IN

	9
	OXYGEN, IN
	9
	ANALOG #2, OUT

	10
	+13V, battery supply
	10
	Pull-up, 4K7 to +12V

	11
	+CB2, BALANCED, IN
	11
	Ground

	12
	-CB2, BALANCED, IN
	12
	BOOST CONTROL, OUT

	13
	IGNITION #2, + OUT
	13
	WIDE AFR MOD, OUT

	14
	 IGNITION #2, - OUT
	14
	SET POINT #3 RELAY DRIVE

	15
	AMP (MAP), IN
	15
	SET POINT #2 RELAY DRIVE

	16
	ENGINE TEMPERATURE, IN
	16
	AUXILARY, IN

	17
	AIR TEMPERATURE, IN
	 
	 

	18
	ANALOG #2 INPUT
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4.2 SPECIFICATIONS

Power consumption:

~40mA

Power voltage:


8-16V

Momentary power supply:

up to 36V, 5ms

Signal inputs:


~10Kohm

Pull up:



4K7

Ambient temperature:

Up to 60 C
(Passenger compartment)

Relay drives:



180mA

Ignition output:


2K2 to +12, switched to ground

Injector drive:


1A, 16-Ohm injector

Boost control drive:


1A

Analog output drive:


0.005 Amp (5mA), 0-5volts

Analog input range:


0-5 Volts

Bipolar output:


+-12Volts

4.3 COMPUTER

The SMT7 has a 19.2Kb RS232 connection with the following pin out:

Pin

Signal

1 RX, input

2 TX, output

3 GROUND 

4 +12 SUPPLY

NOTE: A PC (LAPTOP) with a RS232 port is required. A USB to RS232 converter will not work unless it has a large buffer (4KB). 

NOTE: Please do NOT use a standard modem cable or any other RS232 communication cable with the SMT7. Only use the supplied SMT7 communication cable for best results and reliability. 

5 CALIBRATION

The input calibration is accessible from the tuning screens and from the left panel. Double clicking on the scale that you want to have calibrated can also access the calibration screen. Calibration is needed so that an “input voltage” is expressed in temperature or pressure.

All inputs can be calibrated to show the measured engine variable in engineering terms. The calibration is fairly important, making the tuning process more meaningful. What is important is that the FULL deflection is used on all sensors so that the tuning range is extended to the full map.

In practical terms: If an engine needs tuning from 3000 to 3500 RPM only, then make these points the low and high points, even when the engine revs to 9000 RPM.

5.1 RPM

The “SET RPM” button from a tuning screen or the RPM accessed from the “SET SCALE” button lead to the RPM_SCALE screen. The RPM Scale screen can also be accessed by double clicking the RPM scale on the tuning screen.

The RPM scale needs to span the RPM range you like to tune. It can go from 300 to 9999 RPM. Should you only require tuning done between 2000 and 3500 then this would be you minimum and maximum point for your RPM range.

Place the cursor in the bottom field to set low point or the top right field to set the top RPM. The new set range can be APPLIED in two ways:

A) LINEAR

Linear application is good for short ranges, e.g. 3000 to 3500 RPM. That is because the engine characteristics change almost linear. What I mean is that the engine RPM change from 3000-3050 (1.6%) is nearly the same as from 3450 to 3500 (1.4%).

B) UN-LINEAR

Un-linear application is required when the RPM range goes from 600 to 8000 RPM. This is the correct way to tune the RPM range. Try it!

C) MANUAL

Of course you can set each RPM point manually. Click on the bottom row (0-15) and set each point to your liking.

5.2 THROTTLE

The throttle input is called DEFLECTION because sometimes the manifold pressure is used as a tuning map deflection. Whatever the input signal is (Throttle, AMP, MAF) the signal should be calibrated so that it spans the LOAD range.

The DEFLECTION CALIBRATION screen assigns an input voltage to a fixed percentage scale. You can enter the end points in the top and bottom fields and apply them LINEAR to produce equal steps. Manual entry is possible by clicking on the individual fields and entering the required voltage.

5.3 AMP (MAP) SENSOR

The MAP input needs calibration in order to assign a voltage reading to an engineering scale. A linear extrapolation is performed between the top and bottom points. Each end point has three entries:

Volts:
This is the input voltage at which you know the engineering (scale) value.

Scale:
This is the engineering reading in KPA, LB, or any other scale you need.

Pos:
This is the position at which you like to see the calibration. 

The position and the Volts are entered in the SMT7 so that it can “pick” a value from the tuning map.

5.4 ENGINE TEMPERATURE

The calibration is needed if you like to see the temperature. It assigns an engineering value (degree C, Fahrenheit) to a voltage at a particular position of the scale.

Note: The sensor must be of the NTC (Negative Temperature Coefficient) type. Most sensors are of the NTC type! As you can see the highest voltage is associated with the lowest temperature. A linear extrapolation is performed between the two end points. Each end point has three entries:

Volts:
This is the input voltage at which you know the temperature.

Scale:
This is the temperature at which you know the voltage.

Pos:
This is the position at which you like the above values displayed.

Once set, then the values can be applied linear. This is not quite correct, because the NTC sensors are un-linear. It is therefore suggested that the WARM calibration is performed at the engine operating point, in position 12. This makes the reading accurate at this point, and allows for overheating up to position 15, and tuning for the overheating effect. If the SETPOINT feature is used to monitor temperatures, then it is recommended to use position 12 for normal operation.

5.5 AIR TEMPERATURE

The calibration is needed if you like to see the manifold air temperature. It assigns an engineering value (degree C, Fahrenheit) to a voltage at a particular position of the scale.

Note: The sensor must be of the NTC (Negative Temperature Coefficient) type. Most sensors are of the NTC type! As you can see the highest voltage is associated with the lowest temperature. A linear extrapolation is performed between the two end points. Each end point has three entries:

Volts:
This is the input voltage at which you know the temperature.

Scale:
This is the temperature at which you know the voltage.

Pos:
This is the position at which you like the above values displayed.

Once set, then the values can only be applied linear. This is not quite correct, because the NTC sensors are un-linear. The air temperature can vary over a great range. It is suggested to use position 10 for the normal warm position. This is particularly true for turbo installations with intercooler operating in a warm climate.

6 RPM TRIGGER

In order to show the RPM on the SMT7 and pick different values from the maps the unit needs to know the actual RPM. The RPM is established by:

A) Connecting to some wires (pickup, sensor)


B) Comparing the input signal to some preset trigger level


C) Evaluating the received signal with the TRIGGER TYPE 

6.1  USAGE:

The RPM trigger can be connected in TWO primary ways:

a)
Without modifying the ignition. In this mode the trigger wires are “teed” in to the harness and the IGNITION SCREEN has no effect on timing.

b) With ignition modification. In this mode the engine crank/cam wires are intercepted and routed through the SMT7.

There are the following trigger signals:

6.2  BALANCED TRIGGER SIGNAL: 

This signal comes from a magnetic pickup, and has a signal (opposed) on both wires. This is the most common trigger signal! The sensor connection consists of 3 wires (2 signal, 1 screen). Most common is that both signal wires have a DC offset from 1-2 volts.

6.3 MAGNETIC UNBALANCED SIGNAL: 

This signal comes from a magnetic pickup and has one side of the sensor grounded. The signal centers at ground. The sensor may have 3 or two wires, but only one wire has a signal.

6.4  LOGIC PICKUP: 

The pickup is an ACTIVE device, such as a hall or optical sensor. The connector has three wires (Ground, +5 or +12Volts and a signal). The signal goes from ground to the supply (5 or 12 volt). The signal wire may be an “open collector” device. See below!
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6.5  OPEN COLLECTOR PICKUP: 

Once the signal wire is disconnected from the ECU (for the purpose of intercepting!) then the signal disappears. A “RESISTOR” to +5 or +12 volt must be connected to it before the signal appears again. Such a resistor is provided by the SMT7 on pin 10 of the 16-pin connector.

The internal pull up of the SMT7 is to +12 volt. If a pull up to +5 is needed, then an external resistor (2K2 to 4K7) is required to an external +5V source.
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6.6  SMT7 TRIGGER LEVEL SETTING:

The trigger level is contained in the “TRIGGER TYPE” setting. For logic signals the level is 2 Volts, for magnetic sensors it is 0.05Volts.
The following rule of thumb applies:

The trigger level should be low for all magnetic devices and high for logic devices.

A “tee-in” to a balanced magnetic device with an offset should use a high trigger level.
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7 ANA1 SCREEN

The SMT7 ANA1 feature can modify one analog signal, namely ANALOG #1 INPUT and output the mapped signal on ANA#1OUT. The output signal may be optionally modified with the FUEL LOOP output. This function is independent of the ANA2 screen.
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7.1 USAGE:

An analog signal is a DC voltage generated from a number of different types of sensors, examples of these are the Air flow meter, mass air flow meter (MAF) and pressure transducer (MAP) or temperature transducer. 

Most analog signals, with a few expectations, range from 0 to 5 Volts and are used by the ECU to determine the fuel quantity. By routing the signal through the SMT7 the analog voltage is changed, which in turn results in a fuel change. Thus allowing the car to be tuned. 

The input to output voltage relationship can be changed at various engine-operating points. This process is called “MAPPING”.

7.2 ASSOCIATED PINS:

ANALOG 1 input

Pin 8 of the 18-pin connector

ANALOG 1 output

Pin 1 of the 16-pin connector

7.3 REQUIREMENTS:

1) ANALOG 1 lower limit:

This voltage setting prohibits the analog output to go BELOW the limit.

2) ANALOG1 high limit:

This voltage setting prohibits the analog output to go ABOVE the limit

3) ANALOG 1 zero offset:

This setting, in the range from –2.5V to 2.5V has two purposes:

a) Tune the WHOLE range up or down

b) Remove the SMT7’s input to output voltage difference

7.4 MAPPING:

The ANALOG1 signal can be mapped on the maps via the following reference signals:

7.4.1 MAIN (RPM / THROTTLE) TABLE:

For the RPM to work: Connect CB1 (see: RPM trigger) and choose a car type or trigger type.

For the Throttle (deflection) to work: Connect pin 6 of the 18-pin connector to the analog deflection signal (normally the throttle position sensor).

Enter a number in the range from –128 to +127 on the main map. Zero does no modification to the signal!

7.4.2 OPTIONAL MAP (AMP) SIGNAL TABLE:

The MAP table can be ENABLED / DISABLED.

If ENABLED, a multiplication factor in the range from 0.01 to 1.99 can be used. An entry of 1.00 does nothing to the value in the map! The MAP deflection comes from the AMP INPUT pin 15 of the 18-pin connector.

7.4.3 OPTIONAL AIR TEMPERATURE TABLE:

The AIR temperature table can be ENABLED / DISABLED.

If ENABLED, a multiplication factor in the range from 0.01 to 1.99 can be used. An entry of 1.00 does nothing to the value in the map! The Air temperature deflection comes from the AIR TEMP INPUT pin17 of the 18-pin connector.

7.5  COMPLETE CALCULATION:

ANA1OUT = 
ANA1IN +- ZERO OFFSET 

+-(Main table x AMP table x AIR TEMP table) 

+- FUEL LOOP

The ANA1OUT signal is limited to the low and high limits!

7.6 PARAMETERS

ANALOG1 ZERO OFFSET:

With all map values zero (no modification), the input to output difference when measured with a voltage meter, should be zero. If not, then this value should be adjusted. This value can also be used to tune the complete map up or down.

ANALOG1 UPPER LIMIT:


Entering 5 volts, which is the max output voltage, renders the limit useless.


Any other entry prevents the output to exceed the set limit.

ANALOG1 LOWER LIMIT:

The minimum output voltage is zero volts. Any other setting prevents the output from falling below the set limit.

8 IGN MAP
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8.1 PURPOSE: 

The ignition angle of an engine can be modified (retarded or advanced) to achieve one of the following effects:

A) More power with high quality fuel (advance)

B) Avoid detonation after a turbo installation using poor quality fuel (retard)

There are numerous other applications, which require better ignition angle control. 

Ignition control is not successful on engines with active knock sensor control!

8.2 ASSOCIATED PINS:

In some installations 2 sensors (e.g. CRANK and CAM) are used. The most common crank sensor connects to CB1, and the CAM (cylinder identification) connects to CB2. If CB2 is not needed, then both CB2 inputs should be shorted to ground.

CB1 PINS:


CB1 + input

Pin 2 of the 18-pin connector


CB1 – input

Pin 3 of the 18-pin connector


Ignition 1 out -
Pin 4 of the 18-pin connector


Ignition 1 out + 
Pin 5 of the 18-pin connector

Ignition 1 bipolar out
Pin 5 of the 16-pin connector

CB2 PINS:


CB2 + input

Pin 11 of the 18-pin connector


CB2 – input

Pin 12 of the 18-pin connector


Ignition 2 out +
Pin 13 of the 18-pin connector


Ignition 2 out - 
Pin 14 of the 18-pin connector

8.3 REQUIREMENTS:

You need to have selected a “TRIGGER TYPE” which corresponds to your car. The trigger type is indicated on the bottom of the screen. A different trigger type can be selected from the TRIGGER TYPE screen found on the parent screen.

8.3.1 CYLINDERS

This specifies the number of cylinders. Only 4, 6 and 8 cylinders are allowed.

8.3.2 MAX ADVANCE LIMIT

This is the maximum total advance the unit will allow. It must be a positive entry.

8.3.3 MAX RETARD LIMIT

This is the maximum total retard the unit will allow. It can be positive or negative entry.

8.3.4 HIGH LEVEL TRIGGER

When ticked, it sets the trigger level to the high level. It is mainly used with magnetic type signals or the Hall effect signals.

8.4 MAPPING

The Ignition signal can be mapped on the maps via the following reference signals:

8.4.1 MAIN (RPM / THROTTLE) TABLE:

For the RPM to work: Connect CB1 and choose a trigger type.

For the Throttle to work: Connect pin 6 of the 18-pin connector to the analog deflection signal (normally the throttle position sensor).

Enter a number in the range from the max retard limit to max advance limit on the main map. Zero does no modification to the signal!

8.4.2 OPTIONAL MAP (AMP) SIGNAL TABLE:

The MAP table can be ENABLED / DISABLED.

If ENABLED, the active value will be added to the value on the main map, for no modification place a zero on this map.

The MAP deflection comes from the AMPIN pin 15 of the 18-pin connector.

8.5 OPTIONAL AIR TEMPERATURE TABLE:
  

The AIR temperature table can be ENABLED/DISABLED.

If ENABLED, the active value will be added to the value on the main map, for no modification place a zero on this map.

The air temperature deflection comes from AIRT pin 17 of the 18pin connector.

A disabled table does nothing! It has the same effect as entering 0 in all table positions!
8.6 PARAMETERS

CYLINDERS


4,6,8 cylinders are normal. For special application consult the factory.

HIGH LEVEL TRIGGER

If ticked it will set the trigger level to 2 volts. Otherwise the unit triggers at 0.05 volts.

MAX ADVANCE LIMIT


This restricts the advance “IGNITION MODIFICATION” to the entered value.

MAX RETARD LIMIT


This restricts the retard “IGNITION MODIFICATION” to the entered value.

LC RPM TARGET


Launch control RPM target. A value is required when “LAUNCH CONTROL” is
enabled.

LAUNCH CONTROL


Enable/Disable the tick box.
8.7  CALIBRATION

For the actual functionality of the set-scale menus please refer to the calibration section.

9 OXY MAP
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The purpose of this map is to modify a LAMBDA probe signal. The options are best shown in the following block diagram:
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The SMT7 can work with narrow band lambda probes and, to a limited extent, with wide band probes. The main difference is:

Narrow band probes:

Full modification and Display in AFR 

Wide band probes:


Modification only!

You tune without seeing the AFR, but you can see the EFFECT of the tuning.

9.1 NARROW / WIDE

 This specifies if the signal connected to the SMT7 is a 0-1Volt (narrow) or a 0-5Volt (wide).

9.2 LINEAR / UN-LINEAR

 This setting applies to the NARROW band signal only. In the LINEAR setting the input voltage is modified and output. In the UN-LINEAR setting the AFR is modified and the equivalent voltage is output.

9.3 CLOSED LOOP CONVERSION

 When set disabled all operations on this screen. It releases control of the OXY-INPUT pin to the FUEL – LOOP screen which converts previous open loop cars to closed loop. This mode of operation can make use of an external wide band lambda probe. See FUEL-LOOP for details.

9.4 LINEAR NARROW LAMBDA LOOP MODIFICATION

This mode of operation modifies the fuel of an engine with a CLOSED LOOP system.

Setting:

Narrow

ON




Un-linear

OFF

The lambda probe signal (volts) is intercepted by the SMT7 and modified according to the AFR modification map. In this setting the ZERO_OFFSET setting is active. The software displays the AFR.

Connections:

Input from the sensor:

9 of 18




Output to the ECU:

2 of 16

9.5 UN-LINEAR NARROW LAMBDA LOOP MODIFICATION

This mode of operation modifies the fuel of a closed loop system.

Setting:

Narrow

ON





Un-linear

ON

The lambda probe signal (AFR) is intercepted by the SMT7 and modified according to the AFR modification map. In this setting the ZERO_OFFSET setting is active. The software displays the AFR.

Connections:

Input from the sensor:

9 of 18




Output to the ECU:

2 of 16

9.6 WIDE BAND LAMBDA MODIFICATIONS

This mode of operation modifies the wideband lambda signal for tuning purposes.

Setting:

Narrow:

OFF





Un-linear:

Don’t care

The signals from the 5-wire lambda probe (BOSCH LSU 4) can’t be interpreted by the SMT7 (no display) but they can be modified.

Connections:

BOSCH LSU
4
SMT7





Black
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Yellow


13-16

The ZERO-OFFSET value is active. The polarity and scale of the modification depends on the ECU circuit and some experimenting is needed. Use zero table values first and then align the ZERO OFFSET so that the engine runs like it did before the SMT7 was installed (set the main map to zero as well).

Enter a value in the main map and observe that the AFR changes. The AFR can’t be displayed by an OBD reader, but an External CO or GAS ANALYSER is sufficient. Alternatively just monitor the power!

9.7 EXTERNAL WIDE BAND CONVERSION

Wide band converters are available. Most have a 0-5V linear output, or a 0-1Volt output. They can’t be used for the context of modifying a car, which is equipped with a wide band sensor already.

This mode of operation CONVERTS a previous open loop car to a closed loop car. A lambda signal is NOT MODIFIED, but used to control fuel. See FUEL-LOOP section.

The connection of an existing wideband probe is proprietary to the ECU manufacturer and can’t be intercepted. Therefore, these converters are helpful for monitoring, reading, and controlling the AFR. They do not work with existing ECU’s.

9.8 THEORY OF NARROW BAND LAMBDA PROBE

It outputs a signal of 0-1 volt. At 0.2 to 0.6 volts it signifies 14.7AFR or lambda 1.00. An engine may use this signal during part of its operation (closed loop) to adjust the short-term trim of the fuel. Typically the signal swings up and down to signify very small fuel trim adjustments.

9.9 THEORY OF WIDE BAND LAMBDA PROBE

The signal measurements on a LSU-4 probe depend on the method (analog/digital) used, and the circuitry employed. In essence, a lambda probe is kept at 0.45 volts by pumping current through a pump-cell. If no current is required, then the AFR=14.7. A positive current means a LEAN gas. The current into (or out of) the pump cell is in the magnitude from 0 to 0.002 Amps (2 milliamps). The current wire of a LSU-4 sensor can not be intercepted without complex circuitry and without upsetting the original ECU circuit.

For more details and use of the BOSCH LSU-4 probe see: 


BOSCH TECHNICAL CUSTOMER INFORMATION: Y258K01 005-000e

9.10 PARAMETERS

OXYGEN ZERO CAL

Best set to zero, unless advised differently. It calibrates the zero offset of the lambda circuitry.

OXYGEN INPUT GAIN

Must be set to 1.00 unless advised differently. It calibrates the gain of the lambda circuitry.

OXYGEN IDLE TIME


This is the loop time constant in steps of 26ms. A small number is a fast response. This timing is in effect at throttle deflection 0 only. A entry of 20 is normal.

OXYGEN OPS TIME


This is the loop time constant in effect at all map positions except column 0.


An entry of 5-10 is normal.

NARROW BAND SENSOR


If ticked, the SMT7 will try to interpret the input as narrow band. Normally ON.

UN-LINEAR OPERATION

Is only possible with narrow band sensors. Un-linear means the AFR is modified, as opposed to linear voltage modification.

10 ANA2 SCREEN

The SMT7 ANA2 screen can modify one analog signal namely ANALOG #2 IN and output the mapped signal on ANA#2 OUT. This function is independent of the ANA1 screen.
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10.1 USAGE:

An analog signal is a DC voltage generated from a number of different types of sensors, examples of these are the Air flow meter, mass air flow meter (MAF) and pressure transducer (MAP) or temperature transducer. 

Most analog signals, with a few expectations, range from 0 to 5 Volts and are used by the ECU to determine the fuel quantity. By routing the signal through the SMT7 the analog voltage is changed, which in turn results in a fuel change, thus allowing the car to be tuned. 

The input to output voltage relationship can be changed at various engine-operating points. The process is called “MAPPING”.

10.2 ASSOCIATED PINS:

ANALOG 2 input

Pin 18 of the 18-pin connector

ANALOG 2 output

Pin 9 of the 16-pin connector

10.3 REQUIREMENTS:

· ANALOG 2 lower limit:

This voltage setting prohibits the analog output to go BELOW the limit.

· ANALOG 2 high limit:

This voltage setting prohibits the analog output to go ABOVE the limit

· ANALOG 2 zero offset:

This setting, in the range from –2.5V to 2.5V has two purposes:

c) Tune the WHOLE range up or down

d) Remove the SMT7’s input to output voltage difference

10.4 MAPPING:

The ANALOG 2 signal can be mapped on the maps via the following reference signals:

10.4.1 MAIN (RPM/Throttle) TABLE:

For the RPM to work: Connect CB1 (see: RPM trigger) and choose a car type or trigger type.

For the Throttle (deflection) to work: Connect pin 7 of the 18-pin connector to the analog deflection signal (normally the throttle position sensor).

Enter a number in the range from –128 to +127 on the main map. Zero does no modification to the signal!

10.4.2 OPTIONAL MAP (AMP) SIGNAL TABLE:

The MAP table can be ENABLED / DISABLED.

If ENABLED, a multiplication factor in the range from 0.01 to 1.99 can be used. An entry of 1.00 does nothing to the value in the map!

The MAP deflection comes from the AMP INPUT pin 15 of the 18-pin connector.

10.4.3 OPTIONAL ENGINE TEMPERATURE TABLE:

The Engine temperature table can be ENABLED / DISABLED.

If ENABLED, a multiplication factor in the range from 0.01 to 1.99 can be used. An entry of 1.00 does nothing to the value in the map!

The Engine temperature deflection comes from the ENGINE TEMP INPUT pin16 of the 18-pin connector.

10.5  COMPLETE CALCULATION:

ANA2OUT = 
ANA2IN +- ZERO OFFSET 

+-(Main table x AMP table x ENG TEMP table) 

The ANA2OUT signal is limited to the low and high limits!

10.6 PARAMETERS

· ANALOG2 ZERO OFFSET


The zero offset of the analog #2 input circuitry is calibrated. Normal setting is 0.0 volts. This setting can be used for tuning the entire map up or down.

ANALOG2 UPPER LIMIT


It restricts the output to exceed the setting.

ANALOG2 LOWER LIMIT


It restricts the output to go below the set limit.

MAF TO AMP(MAP) CONVERSION


This tick box enables the MAF/MAP conversion

MAF TO AMP(MAP) LEARN


This tick box enables the “learning” function of the MAF to AMP conversion. For details see: MAF TO MAP CONVERSION

11 INJ  MAP
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The SMT7 can activate an EXTRA injector if the other injectors can’t deliver the required fuel. NOTE: The Smt7 can drive 1 injector greater than 13 ohms. An example of this would be after a turbo (or supercharger) has been added to a normal aspirated engine. The extra injector is normally inserted in the common manifold or even before the butterfly. This can be done because the extra fuel is ONLY required at full open throttle.

Traditional two other methods are used to provide extra fuel at high boost:

A) Increase fuel pressure. This is ok if a highly un-linear progressive fuel pressure regulator is used, which must only increase fuel pressure at boost and full throttle.

B) Increasing main injector size. It can be done, but can have bad side effects at idle if the required new injectors are too large.

Both of above methods are complex and should be judged against the problem of placing an injector in the manifold. This is a mechanical problem, and once solved leads to excellent results in power increase and tune ability. The mechanical placement problem becomes easy if the injector(s) are placed before the butterfly. This results in very good fuel distribution (low hydrocarbons) and the injector can be hidden.

11.1 ASSOCIATED PINS:



CB1 + input


Pin 2 of the 18-pin connector


CB1 – input


Pin 3 of the 18-pin connector



Throttle deflection

Pin 6 of the 18-pin connector



Manifold pressure

Pin 15 of the 18-pin connector
Injector driver

Pin 4 of the 16-pin connector direct to injector!

11.2 TEETH PER INJECTION

Specifies the number of pulses on the crank signal between injection events. For example:

To get the injector activated two times per crank turn, it is advisable to set this parameter to a number which co-insides with the firing. This implies that a 4-cylinder engine, 60 teeth per turn, should have an entry of 30 teeth per injection

11.3 TECHNICAL SPECIFICATIONS:

MAX one injector of 13 Ohm. The output is rated at 1 AMP!

Use the following circuit to BOOST the injector current!
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11.4 MAPPING:

The Extra Injector signal can be mapped on the maps via the following reference signals:

11.4.1 MAIN (RPM / THROTTLE) TABLE:

For the RPM to work: Connect CB1 (see ignition setup) and choose a car type or trigger type.

For the Throttle to work: Connect pin 6 of the 18-pin connector to the analog deflection signal (normally the throttle position sensor).

Enter a number in the range from 0 to 255 on the main map. A zero entry disables the injector output.

11.4.2  MAP (AMP) SIGNAL TABLE:

A multiplication factor in the range from 0.01 to 1.99 can be used. An entry of 1.00 does no multiplication to the value in the map!

The MAP deflection comes from the AMPIN pin 15 of the 18-pin connector.

11.5 COMPLETE CALCULATION

The main map entry is multiplied by the SIDE column entry. The side column (AMP) can be switched off, or an entry of 1.00 through out renders it useless.

The injector opening time is calculated by:

OPEN TIME = MAIN TABLE  X  MAP TABLE  X  0.1024ms

11.6 PARAMETERS

TEETH PER INJECTION


It is normally set to:



Teeth per turn x 2 / cylinders

12 FUEL LOOP
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The term fuel loop is the same a “Closed loop”, or “Lambda Loop”. It implies that an oxygen probe (Lambda, AFR) placed in the exhaust measures the remaining oxygen and outputs a signal which is used to control the fuel so that the engine operates at a predefined AFR point. The SMT7 can only adjust a narrow band oxygen probe.

The SMT7 can convert a “non-closed loop” engine to a closed loop operation. This screen facilitates the loop operation.

12.1 USAGE

It is very often desirable to operate the engine in closed loop, at least at low power levels. This is because engine-operating parameters can change (e.g. temperature, altitude, moisture content in air, fuel quality). The tendency of tuners is to run the engine rich at full power, and this sometimes carries over in to idle or cruising. A partial loop can be achieved with the SMT7, which closes the loop at specified points and opens the loop (no control) at other points.

12.2 REQUIREMENTS

A Lambda (AFR, OXYGEN) probe must be placed in the exhaust close to the head where the braches join. 

Note: Do not place the probe in the tailpipe. It does not work!

The Lambda probe must be connected to:

pin 9 of 18:
OXYGEN INPUT

The ANA1 screen must be configured to modify fuel via the ANALOG #1 IN and OUTPUT.

The Lambda probe must be configured: see LAMBDA OPERATIONS:

The engine must be CAPABLE of tuning fuel with an analog value. See ANA1 screen.

12.3 PRACTICAL


a) Wiring the oxygen sensor to the SMT7 input


b) Enabling the loop by:
OXYGEN LOOP: Y


c) Entering a value in the OXYGEN LIMIT map other > 0


d) Entering a AFR target value 


e) Entering a loop time (idle, ops)

The OXYGEN LOOP LIMIT sets the up / down limit of the adjustment. This restricts the loop adjustment. The total adjustment to the analog input (e.g. from an airflow meter)

Consists of:


1) The ANA1 map entry value 


2) The A_AMP value (opt)


c) The A_AIRT value (opt)


d) The Oxygen loop adjustment (up to the limit!)

The OXYGEN LOOP ADJUSTMENT can be positive (richer) or negative (leaner) adjustment.

The limit map entry applies to positive and negative adjustments equally. An oxygen limit map entry of zero disables the particular map point, which allows for selective (partial) closed / open loop operation.

8 AFR target values can be entered for the throttle movement.

Valid AFR targets are 13 to 16 AFR.

The loop regulation speed is settable for two conditions:


A) For IDLE only = throttle position 0


B) For the rest of the throttle range = operation

The adjustment speed is highest with small numbers. The IDLE speed adjustment should be slow (1-50) to prevent "RPM hunting". The operational speed adjustment should be fast (1-5) to get the loop benefit within fast throttle movements.

The real speed settings are best adjusted by experimenting. The idle motor (if installed) plays a major part in the idle AFR loop time adjustments.

It is apparent that the ANA1 MAP should have good values entered, so that in the case of a failing oxygen sensor the engine will run satisfactory. Depending on the correctness of ANA1 MAP, two more options can be exercised:

1) Reset the last LOOP ADJUSTMENT value with every change in throttle position

2) Retain (carry over) the last LOOP ADJUSTMENT with throttle changes. The correct procedure is best set by experimenting!

The goal is to get to the TARGET AFR as fast as possible with changing throttle conditions. Just making the adjustment speed fast leads to instabilities and very poor loop performance. The real loop performance is influenced by:


a) The lambda sensor (type, age)


b) Distance of the sensor from the cylinder head


c) Adjustment sensitivity of the analog tuning signal


d) Engine size, make, and transition behavior

The best results are achieved with a perfect "ANALOG BASE" map, and the loop adjusting for temperature and other engine variations. A perfect loop is indicated when the adjustments are small, and swing from positive to negative equally.

12.4 PARAMETERS

OXYGEN ZERO CAL


It calibrates the lambda input circuit. Set to 0.0!

OXYGEN INPUT GAIN


Must be set to 1.00 unless instructed otherwise.

OXYGEN IDLE TIME


The loop time constant in 26ms steps at idle (column 0). Normally 22!

OXYGEN LOOP OPS TIME


The operational loop time in 26ms steps. Normally 5!

NARROW BAND SENSOR


Must be ticked ON!

UN-LINEAR OPERATION


Must be ticked OFF!

FLOOP ENABLED

Must be set ON! It enables the output to be added to the ANALOG#2 calculations.

13 BOOST
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13.1 USAGE:

The boost control feature is applicable to turbo installations where the boost is going to be controlled. This is particularly important when the engine is NOT de-compressed, and when a rather small turbo is used. In all these cases the engine has the tendency to detonate “ping” between a certain RPM range. 

The boost control can reduce the boost at the critical RPM and then increase the boost significantly at the higher RPM’s where more airflow is needed.

13.2 ASSOCIATED PINS:

Signal


Pin(s)

       


Purpose
CB1 + Balanced
Pin 2 of the 18-pin connector

RPM signal

CB1 – Balanced
Pin 3 of the 18-pin connector

RPM signal

AMP (MAP)

Pin 15 of the 18-pin connector
Manifold pressure input

BOOST

Pin 12 of the 16-pin connector
Boost control output (PWM)

13.3 TECHNICAL SPECIFICATIONS:

The Boost control output can handle up to 1 Amp, and can drive most “bleeding” solenoids directly. The SMT7 boost control output switches to GROUND.
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13.4 MAPPING:

16 different manifold pressures can be chosen off the target map according to the RPM scale. 

When the AMP input pressure gets close to ± 0.16 bar of the target value, then the “BLEED” solenoid is operated at the specified PWM off the PWM map, thus bleeding some pressure to the waste gate canister. This effectively increases the boost pressure in the manifold by keeping the canister pressure constant.

A requirement is that the boost canister has the lowest acceptable pressure. The system can’t regulate the pressure BELOW the canister specification.

13.5 CALIBRATION:

For the actual functionality of the set-scale menus please refer to the calibration section.

13.6 SETTING UP

This is best done experimentally. It depends on the length and size of the pressure pipe, size of canister, and type of solenoid. The “bleed” action depends on the airflow restriction between the manifold and the canister.

13.7 PRACTICAL

a) Confirm that the engine never detonates with the boost control disconnected. The engine should operate at the canister pressure through the RPM range.

This is the failsafe mode. The canister pressure should be 0.2-0.3bar.

b) Connect the boost control wire and fill the TARGET table with realistic values. At higher RPM’s the boost can be increased.

c) Fill the PWM table with “PERCENT BLEED” values. The bottom position should be 0% and the top position should be 100%. If the MAP is lower than 0.16 bar of the target, then NO BLEED is required. If the MAP is higher than 0.16 bar of the target, then 100% bleed is required.

d) The center (target) position should hold a PWM value, which adjusts the boost to the target value. 

e) The values above the target PWM should increase to the top entry. A rapid increase prevents an overshoot.

f) The values below the target PWM should gradually increase. 

g) The PWM entries require some experimenting. A small difference between the target and the actual boost pressure can be tolerated, as long as the engine does not detonate.

13.8 PARAMETERS

BOOST TIME


The boost control loop response time in 13ms steps. Normal entry is 10!

ROAD SPEED DIVIATION


This entry refers to the auxiliary input used for frequency conversions.


See: FREQUENCY CONVERSIONS  

ROAD SPEED LIMIT

This entry refers to the auxiliary input used for frequency conversions. It limits the output frequency.

See: FREQUENCY CONVERSIONS

14 SETPOINT

The SMT7 has a very powerful set point control feature, which allows the activation of relays. The relays can control more powerful devices such as lamps, motors, solenoids, pumps and fans.
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14.1 USAGE:

The unit has 3 output pins, each capable of driving a relay of 180mA. Any ONE or TWO of the indicated functions on the SETPOINT screen can control a single selected output. TWO functions can be LINKED in an AND / OR fashion to one output. In addition the HIGH / LOW limit of each function can be specified.

Each set point function is evaluated for it status: TRUE or FALSE. This is accomplished by evaluating:
a) The set point limit value with the variable

b) The HIGH/LOW setting.
In other words: A set point is TRUE when the variable (input) is higher than the set point setting with the HIGH limit set. Inversely the set point is TRUE when the variable is lower than the setting with the LOW limit set. 

A TRUE state ACTIVATES a relay!

14.2 LINKING OF SET POINTS

Two set point functions can be linked to activate ONE relay. This is accomplished by specifying a link (0-15) and the way the second function should be treated, this is done by selecting a state in the AND / OR block and the FUNCTION block of the primary function. These settings should be set to none on the secondary. 

AND: It implies that the primary AND the secondary function must be TRUE for the relay to be activated. An example for this operation is: Switch the FAN on when the engine temperature is high AND the throttle is below 50%.

OR: It implies that the primary OR the secondary function can be TRUE for the relay to be activated. An example for this operation is: Switch a warning lamp ON when the engine OR air temperature limits are exceeded.

14.3 ASSOCIATED PINS:

Relay drive #1

Pin7 of the16 pin connector 



Relay drive #2

Pin15 of the16 pin connector



Relay drive #3

Pin14 of the16 pin connector

14.4 SET POINTS FUNCTIONS:


1
RPM #1

2
RPM #2

3
RPM #3

4
Engine temperature

5
Air temperature

6
Throttle (deflection)

7
AMP (MAP)

8
Analog #1 input

9
Analog #2 input

10
Analog #1 output

11
Analog #2 output

12
Oxygen input

15 HISTORY

The SMT7 records the driving history. That is to say that it counts the time spent in each map point. The time recording can be uploaded and cleared by the PC software. The time is recorded in MINUTES intervals.
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15.1 USAGE

The driving history is useful to trim fuel and performance in the map areas where the engine is used most of the time. It also indicates the driving behavior and use. The total engine use is indicated. The max recording (time spent at a map point) is 65535 minutes, which is approx. 45 days.

15.2 REQUIREMENTS

A) Throttle and RPM calibration has not changed after last map clear.

B) Throttle and RPM are calibrated

C) History map is cleared with this software

15.3 2D / 3D DISPLAY

The uploaded driving history can be displayed as numerical values (2D) or in graphical form (3D).

16 UPGRADE

This feature allows the field upgrading of the SMT7 firmware. The firmware may have more features, less bugs or other options.
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16.1 USAGE

Obtain the required firmware from our website or request it via e-mail. It is advisable to check frequently for the latest released firmware. The file name includes the firmware version.

16.2 DOWNLOADING

When you open the screen the computer checks for all available firmware versions on your computer, and it displays the:


File name


Version number


Release Date


Check number 


Status

Select a suitable firmware by clicking on the file.

Connect the SMT7 to power and to the PC via the supplied RS232 cable.

Note: Do not use a PC with a USB port and USB/RS232 converter!

Hint: Try first to establish communication with the SMT7 before upgrading!

Click on START UPGRADE. It may take up to 30 seconds to complete.

Once the UPGRADE is complete, the success box is checked and displayed.

17 MAP SWITCHING

The SMT7 comes with two entirely separate tune maps in memory. We call them map “A” and map “B”. On the main screen, on the left hand side column, there is a button depicting which Map the unit is presently operating in. By two entire Maps in the SMT7 unit we mean the unit has two (Ana1, Ana2, Oxy, Fuel loop, Boost, Setpoint, etc) tune maps in memory. You can switch from one map to the other while you are driving. Two maps have many advantages and you can use them as you wish:


Performance versus Economy


Tested versus un-tested


Normal versus high altitude


Good fuel versus bad fuel


Weather


You versus your daughter driving (I mean your daughter needs performance!)
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NOTE: Please make sure that you have a valid tune map in map “B” before you flip the switch. By default, both maps are set by factory to ZERO / blank maps and 4 cylinders. Unless the map is suitable to your vehicle, your vehicle will stall.

The two tune maps can be invoked by:

17.1 MECHANICAL SWITCH

There is an option to connect an external mechanical switch to the SMT7 to enable it to do map switching. Without this mechanical external switch, the unit will default on power up to Map A. Should the mechanical switch be installed, the unit will power up and run on the map selected. The transition between maps switching is seamless and can be performed while the vehicle is in operation.

17.2 SOFTWARE SWITCH

The tuning software can also change the Selected Map, regard less of what the external mechanical switch is presently set to. However, as soon as the unit is reset or is powered up, the SMT7 will revert back to the external mechanical switch setting. By changing the software map switch, the unit will switch maps, even while the vehicle is in use. But, you need a Laptop to do it!

17.3 FIRST TIME OPERATION

If you are going to use the two-map facility for the first time, it is advisable to get a working copy of tune maps in map A into map B. By doing this, you ensure that the vehicle will at least run. From there you can make all the necessary changes.

By following the steps below you are loading both maps:

1. Get the vehicle tuned and running on map “A” first.

2. Do not switch power off

3. Save the map to a file (as a precaution)

4. Make the tune map permanent in “A”

5. Make the tune map permanent in “B”

17.4 NORMAL TUNE OPERATION WITH MECHANICAL MAP SWITCH

1. Make the changes while the unit is on power

2. BEFORE switching power off: make the changes PERMANENT

3. Designate a map (A or B) to receive the changes.

4. At the next power up the SMT7 will operate from the map selected by the hardware.

17.5 NORMAL TUNE OPERATION WITHOUT MECHANICAL MAP SWITCH

1.  Make the changes while the unit is on power

2. BEFORE switching power of: make the changes PERMANENT

3. Designate a map (A or B) to receive the changes.

4. At the next power up the unit will operate from map “A”

5. If you have saved the tuning changes to “B” then you can only run of this map while power is on, and when instructed from a PC via the “CHANGE MAP” button.

18 DISPLAY INFO

This section displays all the available data from the SMT7 in numerical form.

It is intended to display the data in graphical form and log them. This section will be revised soon. Please be patient!

19 LAUNCH CONTROL OPTION

This feature is helpful for engines with a turbo to eliminate the turbo lag on the starting line. The launch control options can be found on the IGN Screen in the Parameters field.

19.1 USAGE

The ignition is retarded when a preset RPM limit is exceeded. The throttle is open moderately, the turbo starts spinning, which increases the RPM even higher, and the ignition is retarded until the RPM will not increase anymore. At this point the turbo is on full spin, but the energy is wasted in the exhaust. This leads to THERMAL STRESS in the turbo and the exhaust system

19.2 REQUIREMENTS

1)  The installation requires IGNITION control. That means the IGN MAP is active and works.

2) Wire a switch to the SMT7, which is normally open, but closed when the clutch is pressed. Use pin 6 of 16: SW IN

3) Enable the launch control 

4) Set the LAUNCH CONTROL RPM

5)  Set the RETARD limit on the IGN MAP to allow for extreme retarded operation past TDC.

19.3 PRACTICAL

The RPM will stabilize after the specified RPM limit. It is not practical to hope that you will achieve RPM stabilization at FULL throttle. The stress on valves and exhaust components is too large. Rather limit the throttle travel by mechanical means when the clutch is pressed. A SMT7 set point control output can be used to engage a solenoid operated mechanical limit to the throttle movement.

20 MAF TO MAP CONVERSION

The SMT7 can help in replacing a conventional MAF (Mass Air Flow) sensor with a more modern AMP (MAP) sensor. The traditional tuning process is cumbersome, but the SMT7 has a learning mode, which shortens the tuning process.

20.1 USAGE

The SMT7 is installed with the new AMP (MAP) sensor BEFORE the replaceable MAF sensor is de-commissioned. Thus the SMT 7 can learn the output behavior from the MAF sensor and can emulate it.

The MAF sensor outputs a voltage, which is a measure of the airflow. The AMP sensor outputs a voltage, which is proportional to the manifold pressure. The ECU expects an input voltage, which is exactly like the voltage of the MAF output. The voltage generated by the AMP sensor and MAPPED by the smt7 to emulate the MAF output.

20.2 REQUIREMENTS

A) A working MAF sensor (to learn from)

B) A AMP (MAP) sensor installed

C) A SMT7 installed with RPM and Throttle control

D) The ANA1 MAP not used for other purposes

20.3 LEARNING MODE


Setting:

MAFMAP

ON





LEARN

ON





ANA1 MAF

ON

Connections:
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Note1: The AIR Temperature input is optional. Disable the map if not used!

Note2: The RPM connection can be in the “tee-in” fashion if no ignition control is required, or in the “feed-thru” mode for ignition control. See: CONNECTIONS.

During the learning process the SMT7 measures the MAF input and AMP input at each table spot and places the difference in to the map. To start of the process the AMP table must be calibrated and setup with a “gradient”. A good start is 0.2 at 0.2bar (3lb) bottom and 1.0 at atmospheric pressure (full open throttle) at 1.0bar (14.3lb). Of course, a “hot” CAM changes the setting.

The actual setting of the gradient requires some experimenting. You have a good gradient when the map entries in a row are more or less the same ( I allow a factor of 2 as ok!).

Drive the car through most map points for learning. DO NOT switch the power off at the end of a learning session, but use the “SAVE MAP A/B” command to store the learned values. Experiment with a different gradient, or type individual settings in the AMP column.

Note: The MAF sensor is not a linear device! It is actually amazing that it works! The ECU was programmed to accept the MAF sensor abnormalities, and you have to re-invent them. Once the map looks good, you may have to fill in some map points, which you have not reached during the learning process. Do it now, and save the map values with the “Make Permanent A/B” button.

20.4 OPERATING MODE:


Setting:

MAFMAP

ON





LEARN

OFF





ANA1 MAF

ON

Connections:
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The ANA1 input (8-18) is disregarded and can be shortened to ground. The firmware does not use it. The MAF sensor can be discarded! The SMT7 outputs a voltage to the ECU, which is the EMULATION of the discarded MAF sensor.

You can expect to do some fine-tuning, especially with the increased airflow.

21 FREQUENCY CONVERSIONS

Frequency conversions are required for calibrating ROAD SPEED INDICATIONS and changing the frequency of digital signals.

21.1 USAGE

It is used to change the frequency of a signal by a settable ratio. A setting of 1.05 would make the output frequency  5% slower.

21.2 REQUIREMENTS

A) The input signal must be more than 2 volt positive

B) The output signal will be a square wave with approx. 50% duty cycle and 0-12 volt swing

21.3 CONNECTIONS


Input:



AUXINP

16-16


Output:


AUXOUT

8-16

22 KEYWORDS

22.1 FREQUENCY CONVERSIONS

The input to output frequency ratio is changed by a factor. It us used for ROAD SPEED INDICATION calibration (if the tire size has changed).

22.2 ROAD SPEED CALIBRATION:

 The road speed is measured somewhere on the drive train. With different tire sizes the road speed indication will be wrong. The SMT7 can correct this. See: Frequency conversion.

22.3 MAF REPLACEMENT:

A operation, where the MAF sensor is replaced with a MAP sensor, and the SMT7 output resembles (emulates) the MAF signal through all operating points. The SMT7 generates a voltage equivalent to the voltage previously generated by the MAF.

22.4 ECU:

 The computer “box”, which is controlling the engine’s parameters.

22.5 MAPPING: 

A process by which a signal is manipulated via the various tuning screens in the SMT7 software to change the engines various operating points.

22.6 INTERCEPTING:

A wire is cut, and the two ends are “routed” through the SMT7 for the purpose of changing the signal.

22.7 TEE IN:

 A wire from the SMT7 is joined to the standard wiring loom. The signal is only read, no modifications take place.

22.8 LAMBDA, OXYGEN:

A lambda probe, oxygen probe, or AFR sensor all measure the oxygen content in the exhaust pipe. At lambda 1.00 the AFR=14.7 and a narrow band sensor generates a voltage between 0.2 and 0.6 Volts.

22.9 CHIPPING: 

Traditional this applies to changing the “chip” of the ECU to provide better performance. When ECU’s started to control the engine it meant changing an EEPROM. The term now also applies to adding a SMT7 to the car, without changing any chips or EEPROMS. The SMT7 has the advantage over chipping because of the online tune and the retune capability. The piggyback will also allow you to return the engine to its original state for servicing by connecting the SMT7 bypass plug.

22.10 MAF: 

Mass Air Flow sensor. It could be a device with a “FLAP” or a solid-state “hot wire” sensor. It generates basically an analog output voltage, which increases with higher airflow. Some devices compensate for air temperature (density).

22.11 MAP: 

Manifold Absolute Pressure. It is a solid-state device with 3 wires and provides an analog output voltage, which increases as the manifold pressure increases. Since it measures the absolute pressure the output voltage DECREASES at idle.

We don’t like this term because is also applies to a tuning map.

22.12 AMP: 

Absolute Manifold Pressure. The same thing as a MAP! We like this term because it can’t be confused with a tuning “map”.

22.13 MAP SWITCHING: 

All of our units have two tuning maps, which can be switched while driving. The SMT7 includes ALL parameters in each map.

22.14  TRIGGER TYPE: 

For engines without a distributor an ECU needs two signals to operate: A) Crank position B) Cylinder identification. Both signals can be combined in one trigger pattern such as sixty teeth minus two (60 – 2) wheel or a 36 teeth minus 1 wheel (36-1). Other patterns are used but these are the most common.

22.15 CB1, CB2:

Our terminology for trigger inputs. CB1 refers to the CRANK input and CB2 to an optional CAM trigger. A car manufacturer will sometimes check the relationship of the CAM to the CRANK. In this instance both trigger signals must be retarded or advanced simultaneously.

22.16 WIDE BAND LAMBDA: 

This is a 5wire lambda probe (BOSCH LSU-4) with the part number starting with 025800…. The SMT7 can’t handle the probe directly, but other PERFECT POWER devices can. This probe is very popular because it measures the AFR very fast and at very RICH mixtures, which is useful for turbo applications.

22.17 PICKUP: 

It is a sensor, which “picks up” an engine measurement like temperature or crank angle position. The sensor can be a hall effect (square wave) or magnetic (sine wave)

22.18 FEED-THRU: 

A method where a wire is cut and routed through the SMT7 for the purpose of modifying the electrical signal.

22.19 HISTORY: 

The driving history is recorded in the unit. It records the amount of time spent on each tune site in minutes.

22.20 BALANCED INPUT: 

Refers to a magnetic pickup (CRANK/CAM position) where the pickup coil is isolated from ground. If a balanced input is tested with a scope, then both wires have an opposing signal on it.

22.21 BIPOLAR OUTPUT: 

A signal, which goes from a positive swing to a negative swing, as opposed to a signal, which goes from 0 to +12 volts.

22.22 SWITCH INPUT: 

An input, which has a natural high voltage, usually 5 volts, and is shorted to ground by an external switch.

22.23 MAP SWITCH INPUT: 

A switch input when not used defaults to MAP=A.

22.24 SET POINT RELAY DRIVES: 

An “open collector” output, which can drive a relay of 100mA at 12 volts. The unit switches to ground, so the other coil wire of the relay must be connected to + 12v battery or switched +12v. The output state can be configured via the tuning software to switch on various set points. It can also be set to depend on the polarity and in the case of linked set point functions an AND\OR logic state.
22.25 INJECTOR DRIVE: 

The SMT7 switches to ground. The current rating is sufficient for ONE 13 ohm injector.

22.26 DEFLECTION or THROTTLE input: 

It is a tee-in signal in the range from 0 –5Volts. Normally a low voltage refers to a closed throttle.

22.27 CAN BUS: 

A high-speed digital communication protocol. The SMT7 cannot process any CAN signals.

22.28 SYSTEMS WITH 3 IGNITION PICKUPS: 

We are working on it! Three related trigger pickups are used for CRANK and dual overhead CAM’S where both CAM’s are controlled separately. Coming soon!
22.29 UPGRADING: 

A process, which allows a user to load new software in to the SMT7. You can upgrade features or change the operation of the unit after its manufacturing and sealing.

23 PIN OUT BY FUNCTION:

23.1.1 Power




Ground
1-18
3-16
11-16




+12V

10-18

23.1.2 Throttle



Input

6-18

23.1.3 RPM




Input

2-18, 3-18




Input

11-18, 12-18

23.1.4 Ignition



Output
4-18, 5-18, 5-16




Output
13-18, 14-18

23.1.5 AMP (MAP)


Input

15-18

23.1.6 Engine temperature


Input

16-18

23.1.7 Air temperature


Input

17-18

23.1.8 Oxygen



Input

9-18




Output

2-16




Output mod
13-16

23.1.9 Analog #1



Input

8-18




Output
1-16

23.1.10 Analog #2



Input

18-18




Output
9-16

23.1.11 Boost control



Output
12-16

23.1.12 Injection



Output
4-16

23.1.13 Launch control


Input

6-16

23.1.14 Map switch



Input

7-18

23.1.15 Auxiliary



Input

16-16




Output
 8-16

23.1.16 CB1



Input

2-18, 3-18  Balanced




Output
4-18, 5-18




Output
5-16, Bipolar

23.1.17 CB2




Input

11-18, 12-18  Balanced




Output
13-18, 14-18

24 ANALOG TERMINOLOGY

The term ANALOG refers to variable measurement, e.g. a voltage or a current, which has more than 2 states. As opposed a DIGITAL value has two states, it is ON or OFF. 

Analog values come from:


AIR FLOW METERS


MANIFOLD PRESSURE SENSORS


THROTTLE POTENTIOMETERS (SWITCHES)


TEMPERATURE SENSORS


LAMBDA SENSORS

Digital values come from:


OIL PRESSURE CUT OUT


ENGINE TEMPERATURE CUT OUT 


SWITCHES


CB1, CB2 SIGNALS


CAN SIGNALS


The last item is worth explaining: 

The CAN bus is a digital communication method, which is used in modern cars to eliminate wiring and add a higher level of OBD to an otherwise complex system. All devices “talk” on the same wire (pair). You need an oscilloscope to recognize CAN bus communications. The SMT7 cannot work with CAN bus signals, but a different unit is planned for CAN bus signal modification.
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