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STFRATIFIED INELCASOLIIIRT
PLUG AND PLAY NoOG64H

Generic Plug and Play
Electronic Fuel Injection System

Installation and User Guide

Thank you and congratulations on the purchase of yor new Stratified PNP ND64 Engine
Controller. This document should be followed to ensre safe and proper installation and operation
of your new ECU.
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WARNINGS - PLEASE READ CAREFULLY

ALL parts are sold for OFF ROAD RACE-ONLY groundhiele use only.

Aftermarket EFI/EMS systems are not for use onytih controller vehicles. Alteration of emission
related components constitutes tampering under locat emission regulation guidelines and can lead
to fines and penalties.

Stratified Automotive Controls is not responsibide &ny fines, injuries, or damages incurred asalre
of the installation or use of our products. Ithe tomplete responsibility of the purchaser of such
products to ensure that they are used in a leghsafe manner.

DISCONNECT THE NEGATIVE BATTERY TERMINAL BEFORE PHRORMING ANY OF THIS
WORK. IF YOU DO NOT FEEL COMFORTABLE ABOUT MAKING HESE MODIFICATIONS,
HAVE THEM PERFORMED BY A PROFESSIONAL.

WARNING: We take no responsibility for any damage yu do to your car. We strongly
recommend you learn how to tune and tune your caiittle by little watching all relevant gauges
and data logging.
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1. Generic (Non Vehicle Specific) Setup

You have purchased a generic unit that is not fpalty setup for your vehicle, and you
must setup both the hardware, the firmware, andahbration for your vehicle before
you can attempt to start the catratified is not responsible for any tuning or setip
errors that may damage your vehicle so please malseire you know what you are
doing. The warranty strictly covers the functionalty of the electronics inside the

unit and nothing more. Stratified does not offer any end-customer supponvith the
generic units as the vehicle specific setup and tadlation is left up to the buyer.

In terms or hardware the generic PNP ND64 comdsfwity assembled electronics and
you must simply run the jumpers that allow it tovlaead correctly for your vehicle's
wiring harness. This guide does not have vehiabeifip information but it assumes you
have a good understanding of wiring and the infaianacan be easily found online or in
factory service manuals. In order to learn moreuéetting up the hardware, please
consult theStratified PNP ND64 Hardware Guide section.

In terms of firmware, the unit can have any Megasijdirmware installed. We
recommend the latest MSII-Extra firmware that ieased. More information and the
latest released firmware can be found hetig://www.msextra.com/doc/ms2extra/
Flashing the firmware is covered in the How To ®ect

Each vehicle requires its own calibration for optrmperformance and safety. This
calibration must work with the stock hardware (tgm system, injectors, idle valve, etc.).
The calibration is setup using a personal compugerg one of the tuning software suites.
This manual and most Megasquirt documentation s¢teMegatune, but there are
alternatives such as TunerStudio. The links bel@r@ both tuning suites.

Megatunehttp://www.megamanual.com/megatune.htm
TunerStudiohttp://www.efianalytics.com/TunerStudio/
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2. Stratified PNP ND64 Hardware Guide

The Hardware Guide will go through all the useremsible features of the Stratified PNP
ND64. We start with the outside of the unit

2.1. Front Panel

Vacuum Source

OEM Harness Connector: 26
pin, 22pin, 16pin

2.2. Rear Panel

Wire Outlet for Additional Installed Features No
Part of Vehicle Harrss (ea. Wideband O2 Sens

| DB9 Tuning Cable Connectorl | Stratified Product Label |
0204-0004.6 -5-
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2.3. Inside - Top of Unit

Once you open the top of the case, you will seentleenal electronics of the unit.

Highlighted below are the key features of the PNPEHL They are discussed in detail
below.

8. External Power Connec 9. Boot Jumper

=

4. Area for 3 Expander Boards '_=,_a ' b 5. Proto Area

43

3. External Terminal
Block Conrectol

T

it atisvan

7. MAP Sensor
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2.4. Inside - Bottom of Unit

Once the case is fully disassembled and the maatrehic board is slid out, the bottom
Is revealed. Here, the main features are once &igintighted and discussed below.
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2. Input é
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10. CAN Network
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2.5. Vehicle Specific Jumper Area

The Stratified PNP ND64 can be adapted to work #eéhOEM harness of a large
number of vehicles from different manufacturerdudong Mazda, Ford, Honda, Toyota,
Subaru, Suzuki, Chrysler, and Mitsubishi.

Modifying the unit from one vehicle to another deg@e on how these jumpers are
configured and the software configuration. If yaught the PNP ND64 already built for
A SPECIFIC vehicle and model you don't have to worry aboas¢hand they should be
set correctly.

If you bought a generic unit, you will need to centithe jumpers so that the PNP ND64
Is connected correctly to your factory wiring.

Jumper connections can be made on both the topattain of the main boards - the
markings are on both sides.

MS side. These connections are labeled as per the
B&G Microsquirt convention.

T "" Fas ‘sgu_;fu%u
,’ r)lg,l (-

Vehicle harness side. The connector pins are
numbered 1-64. Recommended wire size is 20AWG
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2.6. Input and Output Selection

The Stratified PNP ND64 is designed to be as flexdls possible in order to
accommodate individual setups. The user is abdasdy gain access to the following
built-in features:

- 3 Relay Drivers

- 1 Boost Control Solenoid Driver

- 2 Digital Switches

- OEM or External CLT, IAT, O2 Sensors
Accessing these features involves the followingste

1. Setting jumpers. In this section you will see theme 9 removable jumpers that can
be set in position 1 or position @.0f the jumpers deal with drivers and switghes
and3 of them handle the CLT, IAT, O2 sensors

2. For the drivers and switchesetting a jumper in position 1 directly conndbies

Microsquirt output to the External Connector. Y@nc¢hen bring a wire in and out

of thls connector W|thout touching a soldering iron

Output to boost control
solenoidis here

(=)

Jumper for Boost Control set t
| Position :

0204-0004.6 -9-
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3. Because the Microsquirt has a limited number ofits@nd outputs, a user may
not want the exact configuration for the extra drss/as it is setup in the PNP
ND64. This is when the jumper is moved to posifton

4. In the example with the Boost Controller, moving jamper to position 2 makes
the Microsquirt output PAO available as well asitiput to the boost controller
(BOOST-IN) if it is desirable to use another Miayjast pin to control the Boost
Control Solenoid Driver.

5. If position 2 is selected for any of thedrivers and switchewire jumpers are used
to connect the now-available Microsquirt I/O pirssveell as the drivers/switches
themselves. See example below

| SPAREADC?2 Microsquirt pin k.
) available her \

Jumper for SW-2 (Digital
Switch 2) set to Positior

SW2-OUT (Digital Switch 2
Output) available he

0204-0004.6 -10-
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6. A similar selection can be made for theensors: Coolant (CLT), Intake Air
Temperature (IAT), Oxygen Feedback (Olfthe jumper is in position 1, the
sensor signal is going to be coming from the siaiicle harness. If the jumper is
in position 2, the sensor signal is routed to drentnal block entry point labelled
for that sensor. This makes adding external serssmfs as Wideband O2 sensors,
IAT sensors, or CLT sensors easy and without hatarsplder anything.

7. See the example below involving the O2 sensor.

f U -

IF O2 sensor jumper set to Position 1, O2
sensor signal connected to stock vehicle harress

IF O2 sensor jumper set to Position 2, O2 sensgr
signal is routed to the Terminal Block making add
a Wideband O2 very easy

0204-0004.6 -11-
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8. Below is a table of all the optional inputs andpuis available on the Stratified
PNP ND64. Remember that enabling these featuresedgiires turning them on

in the software (Megatune).

Feature

Description

Use

Microsquirt 1/0
Name

Digital Switch 1 (SW1)

Digital switch, active (ON)
when SW1-IN pulled to
ground

Table Switching, NOS Input,

PE1

Digital Switch 2 (SW2)

Digital switch, active (ON)
when SW1-IN pulled to
ground

Launch Control, Flat Shift

SPAREADC_2, AD7,
1S4

Relay Driver 1 (LS1)

When activated, it makes
connection to ground. Can
be used for relays, solenoids,
should not exceed 3A
current continuous

Secondary intake runners,
fans, water injection,
intercooler sprayer, shift
lights, etc.

TACHOUT, PM-3,
Injection LED

When activated, it makes
connection to ground. Can

Secondary intake runners,
fans, water injection,

Relay Driver 2 (LS2) be used for relays, solenoids, | . . PT6
intercooler sprayer, shift
should not exceed 3A .
. lights, etc.
current continuous
When activated, it makes .
. Secondary intake runners,
connection to ground. Can fans. water iniection
Relay Driver 3 (LS3) be used for relays, solenoids, | ..’ ) " PT7
intercooler sprayer, shift
should not exceed 3A .
. lights, etc.
current continuous
When activated, it drives a
Boost Control Solenoid boost control solenoid that
! ! Boost control PAQ, JS11

Driver

controls a turbocharger
waste gate

9. As mentioned above in step 5, you can use theseo8tjairt 1/0 pins for

something else simply by setting the selection jarapo position 2. The table on
the next page is sourced from the Megasquirt doatetien website and shows all
the possible uses for the I/O pins.
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2.7. External Terminal Block Connector

This connector allows the easy (solder free) aolditif wiring to and from the Stratified

PNP NDG64 unit.

It has 16 positions divided and labelled as follows

Remember that these outputs are affected by thigmosf the removable jumpers
described in Section 2. Input and Output Selection.

(@pBoosT-0UT

(@Ls3-ouT

(@Lsa-ouT

@Ls1-ouT

(@ExTRA &

(@EXTRA 5

(@EXTRA 4
3

(@EXTRA

n

(@ExTRA

@EXTRA 1

(@sWa-IN

@cEexT o2

(@sNsR aND

0204-0004.6

- BOOST-OUT - Boost controlled solenoid output connection

- LS1-OUT to LS3-OUT - Relay drivers output connections (eg. fan
control)

- SW1-IN andSW2-IN - Digital switch inputs (eg. clutch switch)

- EXT CLT - External coolant sensor connection

- EXT IAT - External intake air temperature sensor connectio

- EXT O2 - External oxygen sensor connection

- SNSR GND- Ground connection for ANY of the 3 external
sensors

- EXTRA 1 to EXTRA 6 - Can be used for any other wires that need
to be brought in or out of the PNP and are not gitie stock

wiring harness (eg. adding COP ignition, or Setjaén
injection)

-14-
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2.8. Area for 3 Expander Boards

Tk 0 Gk @[ Cock o0
“‘ Ok | . S Ox | . o@R

L@ L@ Lo
g > U Z©§ g *_ Z©} g L ] Z©T
pook *@3| [ceoek @i [ceel @

This area is designed to allow for the expansiothefStratified PNP ND64 unit for
unique applications and different platforms. Altgbuhe PNP ND64 is a very complete
unit as-is, since it covers so many different platfs and applications, we wanted to have
room to grow.

The Stratified Expander Boards will include extrgector drivers for sequential injection,
knock controllers, signal conditioners ... we wi@niake our unit as versatile as possible
and we will sell these expansion boards separategach platform develops unique
needs.

2.9. Proto Area

W Similar to the Expander Board area, the Proto area
42 Q000000 allows for unique customizations of the unit. 13V,
8. ,_': (;J’ ,5‘ 'j ’(: pded | and GND pads are available nearBiease note that
Mooo0o0o000g the 5V source should not be loaded with any mas th
QQOO0UGOO. 200mA of current. The 12V source should not be

2 Q00QQ0Q loaded with any more than 3A of current.

’J"J-’J'JF'J!'J/JKJ

r"J ('JI‘J."-’/J(J

0204-0004.6 -15-



o L I~~~ L I &= © Str.atified Autoth@ Controls
AUTOMOTIVE CONTROLS http://www.stratifiedauto.com

2.10. Pull-ups

In some applications the ignition inputs require
pull-up resistors to either 5V or 12V or the output
require flyback diodes. The OPTO+, VR2, ALED,
WLED pins are located here next to 12V and 5V
pull-up locations for convenience.

The Stratified PNP ND64 base unit comes with aips&lled 2.5
bar MAP sensor good for up to 21psi of boost. Weraipgraded
sensors if this is not enough for your application.

2.12. External Power Connector

If you would like to flash the
flash a new calibration on the
unit at home or re-flash the
firmware with the unit out of
the vehicle, you will need to
power the PNP ND64 using a
12V AC adapter similar to the
one pictured above. The
connector specifications are:
2.1mm ID, 5.5mm OD.

0204-0004.6 -16-



o L I~~~ L I &=, © Stratified Autothe Controls
AUTOMOTIVE CONTROLS http://www.stratifiedauto.com

2.13. Boot Jumper

If for some reason the firmware needs to be rérldsand
processor put into boot mode, move this jumper timéo
boot position as shown. Follow the procedure ictiSe 3.3
above.

B The MSII Processor has CAN integration and the
LS2-

backbone can be reached at these two pins. A

terminating 120 ohm resistor is already included.

2.15. MSII ECU - Microsquirt Module

The Stratified PNP ND64 is powered by a fast and
proven Megasquirt Il (MSII) processor on a
Microsquirt module board. This powerful processor i
driven by MSII-Extra firmware and it supports and
MSII firmware.

A detailed firmware feature list, firmware downlsad
and setup instructions can be found here:
http://www.msextra.com/doc/ms2extra/

0204-0004.6 -17-
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3. How-To Procedures

To complete the following how to procedures, yoadht be familiar with the following
parts of the PNP circuit board:

1. Boot Jumper

2. Screw Terminal Block

3. 1/O Selection Jumper Area
4. Sensor Input Jumper Area

FIDZ2

| ST IMATIFIED AUTOMOTIVE c Tﬂﬂl—

1 All Rights .

[

2 Screw Terminal Block

oo o000 000
P |le|je oo o0 000
T [e|® e e e 000

o
o

~ |le|e o0 oo eee
G le|joeo oo o000

PROTO AREA

il

2 ® @90
® ® o 0 0
[T

M1

2]
IE) MR FEY A
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3.1. Establishing Communications with the PNP ECU

1. Ensure your tuning computer or laptop is connetiidtie Stratified PNP with the
supplied serial tuning cable. The cable connecteé DB9 Tuning Cable
Connector, located on the rear panel of the enctosu

2.  With the PNP installed in your vehicle, turn thdmde’s key to the “ignition on”

position. This will turn on the power to the PNiRd it will begin to send data to
your computer.

3. If the MegaTune gauges do not respond, this méensdmmunications is not setup
properly.

4. Go to theCommunications Menu— Settings...

<] Communication Settings E|
COM Settings
Fort
Tirmner interval [mz] |5|:|7
Serial data rate Im

WARMNIMG!
I (M5-1] ar

eally know what
yau are daingl

Werify ECU Cormmunication

Click, to test ntested.

5. Ensure the selected Port is correct. For compwutiginsa DB9 serial COM port,
the Port setting should be setGOM1.

0204-0004.6 -19-
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6. For computers with a USB serial port, where a USRE232 cable is used, the
Port number must be verified by viewing the WindsWevice Manager. In the
case shown abov€OM4 is selected.

7. TheSerial date ratemust be set t€15200
8. Once these settings have been properly selecteki ticé “Click to test” button.

You should see “Success” to indicate that commuioica has now been
established. Close the window.

1
0204-0004.6 -20-
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3.2. Looking at and Burning a Calibration/Map toth e PNP ECU

1. If you want to burn a saved calibration/map on y&QJ or just look at the values
in a different map you will need to open it usingdaTunePlease note that you
can only properly view maps that are saved from E@lith the same firmware
installed. If you are opening a calibration savesing different firmware,
MegaTune will show a number of warnings.

2. Go toFile Menu — Open... and select the Engine Calibration msq file.

3. After opening this file, MegaTune will ask to setheé entire set calibration value
to the Megasquirt. If you would like to flash tlualibration on your ECU, ensure
the ignition key is ON and hit “Yes”.

4. If you want to just look at the values in MegaTuni¢,"No." To just look at a
calibration/map you don't need to be connectetdddiCU.

MegaTune Settings File |Z|
9 Read
-

Ci\Program Files\MegasquirthBP_MSIIExkra_2, 1. MEBP PRP M3II_Extra_Z.1.0 Base Map For stock igniter_3Bar_20110120.msg

Send & burn values into controller?

5. After hitting “Yes”, MegaTune will send all the daation values to the
Megasquirt processor. This process may take davanates, and MegaTune will
be completely unresponsive during this tini NOT interrupt the
communication or shut off MegaTune.

6. Once completed, the Megasquirt processor and tlgaMene software will be
synchronized.

0204-0004.6 -21-
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3.3. Flashing the Megasquirt Base Firmware
You will need to flash the firmware on the StradiPNP ECU in the following scenarios:

- You bought a generic unit and would like to run tinmware of your choice

- You would like to upgrade to a new code base becaaw features are available

- The PNP becomes unresponsive and you can no lecogenunicate using
MegaTune although all the settings are correct.

Before you start, you will need a wall wart typ€ 12V power supply The power
connectors is very generic (2.1mm ID, 5.5mm OD) duedpower supply can be found at
most electronics stores or online

1. Disconnect and remove the Stratified PNP from yalnicle.

2. Remove the top half of the PNP enclosure by rengpthe upper screws on each
end panel.

3. Plug in the 12V wall wart power supply into the mvack located near the DB9
serial connector.

12V Power _ : BOOT Jumper
Connectiol 4

LOQE

4. Ensure the serial communications cable is conndmaseen the PNP and your
computer.

5. Locate the folder on your PC where the new firmwargored!f you bought a
vehicle specific PNP unit from Stratified, the al&d firmware is included on the
Installation and Instructions CD in the folder cadl Firmware. The firmware

0204-0004.6 -22-
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version originally installed on the ECU is printed the label on the back of the
ECU.

6. Move the BOOT Jumper so the black jumper is pasgtbdirectly above the word
BOOT.

BOOT

7. On your computer, run the download file locatethi@ firmware folder. This file is
often calleddownload-MS2-firmware

8. When asked, select Microsquirt Module.

9. When asked if you are upgrading from standard ceelect No

10. Follow the procedure as prompted by the software.

11. If there are any problems, where the process doesomplete successfully,

RESTART the process from the start. The firmwaremload is also documented
online at:http://www.msextra.com/doc/ms2extra/upgrade.htmitoad

IMPORTANT NOTE:

You must open and install your vehicles engindratiion following re-flashing the base
firmware. This procedure has been described preshoin the section titled “Opening
and Installing an Engine Calibration”
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3.4. Calibrating the Throttle Position Sensor (TPS)

1. Many of the Megasquirt fuelling processes depengrenise measurement of your
vehicle’s throttle position. If your vehicle haschua variable TPS sensor, follow the
directions below to send its calibration to the lssguirt processoRlease note: not
all vehicles have a variable TPS. If this is theethe PNP ECU is setup to use the
other sensors (MAP) to compensate for this.

2. Go to: ToolsMenu — Calibrate TPS...

Tools Mgl

Table editar. ..
Cump
Review mode

Zalibrate TPS...

Zalibrate Thermistor Tables., ..
iZalibrate AFR Table...
Sensor Calibration, ..

Trigger \Wizard...

3.  Without pressing on the throttle pedal, click het Current button next to the
Closed throttle ADC count

k< Calibrate TPS X
Closed throttle ADC count |32 Gaet Cunent :
Full thrattle ADC count Get Current

QK. | LCancel |
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4. Next, press down completely on the throttle peddl @ick theGet Current
button next to th&ull throttle ADC count.

e+ Calibrate TPS ﬁ
Cloged thrattle ADC count Get Current

Full throttle ADC count |E‘4-I

Ok | LCancel |

5. Click OK.

6. To verify the calibration, right click one of thawgges and switch it to show the
Throttle Position.

4 MegaTune 2.25 p1
File  Basic setup  Startupfidle

Tuing  Communications Tooks Help

Engine Speed EAE Fuel Correction 1 Pulse Width L

Coolant Ternp

Reset Telkale

lambdazGauge
o

215

OO000000000000C00000Co000000
'Z : ‘Wmmmmmmﬁv—ﬁ-v—ﬁﬁv—ﬁﬁv—ﬁﬁv—ﬁﬁ

7. Press your foot on your throttle pedal and make gug gauge value corresponds
properly.

1
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3.5. Adding a Wideband Oxygen Senor

A wideband oxygen sensor is strongly recommendetufong your vehicles volumetric
efficiency (VE) table. The Stratified PNP ND64 éasillows for the addition of a
wideband oxygen sensor. In order to add the Widelsansor, follow the instructions
below.

3.5.1. Hardware Setup

To change the initial hardware configuration tods#dre wideband sensor’s signal to the
Megasquirt processor please do the following:

1. On your wideband sensor’s wire harness, deterrhi@evire which is the 0V-5V
analog voltage signal representing the wideband.AFR

2. Strip approx ¥2” (6mm) of wire insulation from thisre.

3. Remove the top half of the Stratified PNP enclosiyreemoving the top two screws
on each end panel.

4. On the large green screw terminal connector bllmdgte theEXT O2.

315151512 |z|z|h]|%
S R R I
Qlojlul <1 ElE|E|E|[E|E|IY|S|E|E
|22 8| 8|8 8| 8|5 |d|d|a
cleleleleleeeee® oo ®

5. Insert the wideband signal wire through the rulgyjemmet on the rear panel and
into the screw terminal block position. Tighten soeew to hold the wire steady.
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6. Locate the jumped3, and move the black jumper to position 2, to 9eie€T O2.

Note that when the jumper is position 1, the semguuts are routed to the stock vehicle
harness.

The wideband sensor signal is now properly roubatié Megasquirt’s sensor input.
3.5.2. Software Setup

The newly installed wideband sensor must havegtsas calibration values sent to the
Megasquirt processor in order to be interpreteggny. To setup the software, please
do the following:

1. In Megatune navigate fbools — Calibrate AFR Table...
Tools Mgkl
Table editor, ..

Dump
Review made

Calibrate TPS. ..
Calibrate Thermistor Tables, .,
Calibrate AFR Table. ..

Sensor Calibration, ..
Trigger Wizard. .,

2. Select the OxygeS8ensor Typefrom the list available, and click OK. You willse
the software count up to 1023 as it writes the eslio the ECU
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£ MS-1l AFR Calibrator 3

Sensor Type -

Marrow Band
Generic Linsar Wi AEM Linear AEM-30-42

BNSMNG LINSAUWH AEW Norlinear AEM-3

ol Davtona TwinT ec
DI 4/B
Paint 1 Dpnodet Wideband Corg
EGORtech WE
Paint 2 FJO'WE
Innovate 0.0-5.0 v

020
C-10.5-

| noveate 1
| RO ate

hnosvate LL-1 U.3-1.0
LambdaB oy
TechEdge SYout

0| TechEdge 'WElin

nnnnnn vy 1 (-

3. In the example below, an Innovate LC-1 widebandsehas been selected. Ensure
you select your particular brand of senor.

4. If your particular wideband sensor does not appadhis list, you may select the
bottom option “Generic Linear WB”. In this caseuymust enter the sensor voltage
and corresponding AFR values, for the bottom aedab of the sensor’s range.

5. If the calibration stalls, or the does not comgiet®unt up to 1023 values, repeat
the sensor selection.

6. Once the calibration has been completely sentecdlus window.
7. Go toBasic setupMenu— EGO Control

8. Select th&eGO Sensor TypeasSingle Wide Band.
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(E E6O Control - 5

FID Intearal [%) 15
FID Derivative [%) 10

EGO Senzor Type IW

2nd EGO senzor port E:ﬁobls%and

|gnition Events per Step

Controller Step Size [%)] KV W !

Controller duth +/- (%) s

Active Above Coolant [*C) 0.0

Active Above RPM [RPM) I

Active Below TPS %] W

Active Below MAP (kPa) laoon

| Active Abowve MAP [kPa] 22.00

WE Contraller Settings

Algorithm Simple h

PID Proportional Gain (%) 5
li
li

Fetch From EEU‘ Bumn ToECU | LCloze

9. Set the other settings as desirgido note that your Wide Band sensor in closed
loop will now target the values in your AFR taldeadted undeBasic Setup ->
AFR Table 1. Set this table as desired.

10. Click Burn To ECU. Close the window.

11. Go toBasic Settings— AFR Table 1
Adjust the target AFR values for your vehicle.
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3.6. Using an External Air or Coolant Temperature S ensor

If you have opted to use a separate 2-wire air &gatpre sensor, other than your
vehicle’s stock sensor, you will need to followstisimple procedure to ensure the
temperature signal is properly setup.

Note: If you vehicle uses a VAF air flow meter with artagrated air temperature sensor,
you may now completely remove the VAF system frauarnwehicle. Please see Section
3.11 below and follow the procedure to perform tipgration. Improper removal of
your vehicle’s VAF system can result in disablirehicle’s fuelling system.

3.6.1. Hardware Setup

1. Strip approx %" (6mm) of wire insulation from eawire on the temperature sensor
harness.

2. Remove the top half of the Stratified PNP enclosiyreemoving the upper screws
on each end panel.

3. Onthe large green screw terminal connector bllmdate the terminal&XT IAT
andSNSR GND

O0ST-0UT
LS3-0UT
LS1-0UT
Shea-IN
EXT CLT

(@sW1-IN

EXTRA S

(@Lsa-ouT
(@ExTRA B
(@EXTRA 4
@EXTRA 3
@ExTRA 2
(@EXTRA 1

© 0 ®®el® ©©®

4. Insert both wires through the rubber grommet onr¢lae panel and into tHexXT
IAT andSNSR GNDterminal positions. It does not matter which vwgoes into
which position. Tighten the screws to hold theesisteady.

5. Located the jumpei2, and move the black jumper Rosition 2 labelledEXT IAT .
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Note that when the jumper is position 1, the semgauts are routed to the stock vehicle
harness.

6. If you are installing amxternal coolant sensothe procedure is the same except

you will insert the coolant sensor wires in thertgral block connector positions
EXT CLT andSNSR GNDand you will movel1l to position 2.

EXT CLT

The external air temperature or coolant temperaensor signal is now properly routed
to the Megasquirt’'s sensor input.

3.6.2. Software Setup

The newly installed temperature sensor must hav&ghal calibration values sent to the
Megasquirt processor in order to be interpreteg@gny. To setup the software, please
do the following:

7. Go toTools Menu— Calibrate Thermistor Tables...
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8. When the window opens, seléat Temperature from the list box

9.

¥<| Table Generator g]

Sensor Table Coolant Temperatu +
Coolant Temperature

Biaz Resistor Value E0REEN =0

Thermistor Measurements
(* Celsiug
™ Fahrenheit

Temperature [* C] Fiesistance [Ohms]

’40— 100700

|3U |2238

|99 |1??

ak. | LCancel |

2 Table Generator g]

Sensor Table Air Temperature -
Bias Resistor Value [Ohms] (2490

Thermistor Measurements

[+ Celsius
" Fahrenheit
Temperature [* C) Resistance [Ohms)
’Tl LCancel |

Ensure the bias resistor value is sé2460 ohms This value should not be adjusted.

12. Now, using your specific air temperature sensastasce values which you will

find from your vendor or manufacturer of the sensoter three points into the
Thermistor Measurementssection, and hit OK when finished.

13. Setting the software for tremolant temperature sensohappens the same way, you

just need to select Coolant Temperature in stegntiOenter the correct Thermistor
Measurements in step 12.
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3.7. Enabling an Output for a Fan, Shift Light or O  ther Device

In order to use the Megasquirt to control othernckvin your vehicle, the Stratified PNP
comes fully equipped with 3 output low side drivevbich are intended to drive relays or
other low current loads such as solenoids. Ea®erdcan support up to 3 Amps.

IMPORTANT NOTE:

If you are using a low side driver for a fan or etliype of motor, you must use a relay.
LED shift lights and secondary intake runners drestsolenoids with a ~10ohm or
above resistance can be powered directly from tHE Bircuit.

3.7.1. Hardware Setup

This hardware setup shows you how to connect yeuicd through a relay to the PNP
drivers. The image below shows a typical cirawalving a relay being controlled with
the PNP though the LS1-OUT control signal.

e

S5A FUSE
FUSE

r
R L.ﬂ}\
MSPNP
Vehicle
Harness LS1-0OUT .
DEVICE

Ik
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1. From the circuit seen above, connect the one gitteeaelay coil through a 5A fuse
to the battery terminal, or an ignition switchedveo source.

2. Remove the top half of the Stratified PNP enclosiyreemoving the upper screws
on each end panel.

3. Onthe large green screw terminal connector bllmdate thd S1-OUT terminal.
You may optionally us€S2-OUT or LS3-OUT.

EXTRA 3
SWe2-IN
SW1-IN
EXT CLT
EXT IAT
EXT ©O2
SNSR GND

(@ExTRA B
(@EXTRA S
(@EXTRA 4
@ExTRA 2
(@EXTRA 1

@

@ @@ @

4. Connect a wire to the other side of the relay @odert it through the rubber
grommet on the rear panel and into 84-OUT terminal and tighten the screw to
hold the wire steady.

@
@

5. Inthe Input and Output Selection area of the ditooard, ensure the jumpér is in
Position 1, in the ILED position.

NOTE: If you wish to access an I/O port directlyrir the Megasquirt and want to
decouple it from its low side driver circuit, thgsdone by setting the jumper for that
port to position 2. Read more about this in thedaection of this document named:
Stratified MSNPN ND64 Hardware - 2. Input and Output Selection Section

3.7.2. Software Setup

In MegaTune, setup the output control with thedaihg procedure:
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6. Go toExtendedMenu— Output Port Settings

7. From thePort selection box, choose one of the following:
For LS1-OUT connection, select: “PM3 — Injection’E
For LS2-OUT connection, select: “PT6 — IAC1”
For LS3-OUT connection, select: “PT7 — IAC2”

Generic Pu[tﬁttmg; A @

Fort |PM2 - Fldie ~| ™ Enabled

N Threzhold  Huysteresiz

: ED :
whoZ| PME - wWarmup LED 1'-"':' IIJ 0
PTE - 16C1
Ho ol PT7 - 1AC2
“ " PAQ - Knock Enable

| wbo2_en2 =]« =]fos [od
Power-on valus l[l
Triggered valus ]t]

Faiek B Ecuj Eim To EC ] Dose |

8. Ensure the “Enable” box is checked.

9. Select the variable and the corresponding threshaid would like to govern when
the output is turned on and off.

NOTE: You must turn the Megasquirt off and on ideorfor the settings to properly
take effect.

Example Radiator Fan setting:

If you have a radiator fan you want to turn on@@°F, and turn back off at 195°F,
you would choose the following settings.
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Generic Pn_rﬁtting;_‘

Fort |PM3 - Injection LED »| ¥ Enabled
Wariable Thieshiold  Hysteresis
| conlant | |> =|fmo0 5o
|Mo second condition |
[ bo2_en2 I ) [ [oo
Pawer-on value [=]
Triagered value [07+]
Fetch From ECLI| [ Close

Example Shift Light setting:

If you would like your shift light to turn on abowv®00rpm, you would choose the

following settings:

Generic Pn_rﬁtting;_‘

Fort |PM3 - Injection LED »| ¥ Enabled

Wariable Thieshold  Hysteresis
f ][> | |7o00 [200
|Mo second condition |

| wbo2_en2 I ) [ [oo

Power-on walue

Triggered value

e Ecuj Bum To ECL | Close |
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3.8. Adding a Clutch Switch for Launch Control or F  lat Shifting

To enable more advanced features such as launttolcdiat shift, or other input
control mechanisms, the Stratified PNP offers Zsse inputs. The Stratified PNP is
compatible with digital inputs that are active whia input is connected to the
vehicle’s chassis ground.

To enable an input switch, such as a clutch switdlgw the procedure below:
3.8.1. Hardware Setup

1. Strip approx ¥" (6mm) of wire insulation from thérezcoming from the input
switch.

2. Remove the top half of the Stratified PNP enclofiyreemoving the upper screws
on each end panel.

3. On the large green scraerminal connector block, locate the terminalSW1-IN
or SW2-IN. You may use either one as an input.

LS1-0UT
EXTRA S
EXT 02
SNSR GNDI ®

@EexTRA &
@EXTRA 4
@EXTRA 3
@ExTRA 2
@EXTRA 1
(@EexT CcLT
@EXT IAT
@

@

(@Lsa-ouT

(@B00ST-0UT
(@Ls3-0ouUT

@

4. Insert the wire through the rubber grommet on #a panel and place it into the
screw terminal position and tighten the screw til loe wire steady.

1
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5. Locate the jumped5 (if using SW1-IN) orJ6 (if using SW2-IN), and ensure the
black jumper is irposition 1

D@ swW1-ouT
sPrRADC2(®) o [0@)swa-ouT

For SW1-IN, ensure the jumper is in position 1P&rl.
For SW2-IN, ensure the jumper is in position 1$$t1RADC2

The input switch signal is now properly routedhie Megasquirt’s input.

NOTE: If you wish to access an I/O port directlyrir the Megasquirt and want to
decouple it from its digital input conditioning cuitry, this is done by setting the jumper
for that port to position 2. Read more about timshe later section of this document
named:Stratified MSNPN ND64 Hardware - 2. I nput and Output Selection Section

3.8.2. Software Setup

In MegaTune, the following procedure must be fokoMio enable the input for the
megasquirt processor.

1. Ensure MegaTune is connected to your Megasquidtyaar Megasquirt is powered.
2. Go toExtended Menu— Launch Control
3. Select the Launch Control Option to eith@unch or Launch/Flatshift.

4. If you wired your clutch switch to SW1-IN, seleaput On:PE1
If you wired your clutch switch to SW2-IN, seleaput On:.JS4
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-
Launch Control
N

S

Input or;

Fetard to [deg]

|| Launch control option;

Launch retard above [RPM]

Laurnch hard limit [RPk]

Limiter method
|| Cutx sparks

from " events

Retard to:  [deq)
Flat zhift hard rey limit [RPR]

Fetch From E|:|_|| Bun ToECU |

Flat zhift arming rprn [RPR]
Flat zhift mode retard abowve [RPM]

|Launch/Flatshitt |

|PE1

L=}

PEOAISY

Spark Cut

3000
4700
5.00

4300

S

Cloze

L

5. Set the remaining Launch control and Flatshiftirsg$t and clickBurn to ECU.

Close the window.
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3.9. Adding a Boost Control Solenoid Valve

If you intend to use the Megasquirt as an electrboost controller, you will need to use
the following procedure to properly set this up:

3.9.1. Hardware Setup

1. Using a 2-wire solenoid valve, connect one wira ItV source that is switched on
with the ignition switch.

2. Strip approx ¥4” (6mm) of wire insulation from théer wire

3. Remove the top half of the Stratified PNP enclosiyreemoving the upper screws
on each end panel.

4. On the large green screw terminal connector bllmdate the terminaBOOST-

OUT.

® ¢ & & & & & & o ¢ & ¢ o o o
EFIE|E|JO|D|[<x|O]| Q] < F | E 0 |
2212 Z|z|d|la|w]|F
PITIT E|E[E|E[E|E[T|TI2]00 ]
ol -|EF|E[E[E[E[E[¥]|s]|E|lE|lE]|®
AL AR AR A D A A A A A DA
[ICJICNICNONCICICIOIOIOCNCICICIOIIC;

5. Insert the wire through the rubber grommet on #a panel and place it into the
screw terminal position and tighten the screw tial loe wire steady.

6. Located the jumpetl0, and ensure the black jumper is locatedaasition 1, PAO.

The boost control signal is now properly routedrfrine Megasquirt to your boost
solenoid valve.
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NOTE: If you wish to access an I/O port directlyrir the Megasquirt and want to
decouple it from the boost control circuitry, thssdone by setting the jumper for that
port to position 2. Read more about this in thedaection of this document named:
Stratified MSNPN ND64 Hardware - 2. Input and Output Selection Section

3.9.2. Software Setup

1. Ensure MegaTune is connected to your Megasquidtyaar Megasquirt is powered.
2. Go toAdvanced Menu— Boost Control Settings
3. ChangeBoost control Enabledto On.

4. Select thBoost Control PinasJS11

Boost Control Settings
i

Boost control Enabled

Salenoid Frequency

Contral Interval [msz] 1
Boozt Control Pin J511 ']
Output polarity | Narmal |
Cloged Duty [%] ]
Open Duty [%)] 95
||

Algorithm Open-loop -
Propartional Gain [%] 5
Integral Gain (%) 10
Differential Gain [%) 5

Fetch From EELI| BumToECU | Close |

5. Adjust the solenoid frequency and other settingedan your selection of solenoid
valve.

6. Click Burn To ECU. Close the window.

7. Go toAdvanced Menu— Boost Control Duty Table
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8. Enter the desired Duty Cycle Values within thidé¢abThis will be an interative
process that will take an understanding of youersoid valve’s characteristics.
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3.10. Changing Injector Sizes

The base engine calibration that comes with thatiSed PNP is setup for the vehicle’s
stock injector size. If you have changed your fogctor size, you will need to make
adjustments in MegaTune in order to recalibrate &dggirt’'s fuel maps. Follow the
instructions below to change your injector size.

3.10.1. Software Setup

1. Ensure MegaTune is connected to your Megasquidtyaar Megasquirt is powered.
2. First, find out if your injectors are HIGH Impedanar LOW Impedance.

3. Go toBasic SetupMenu— Injector Characteristics

4. If the injectors aréllGH impedance, make sure the following values arerette

[\ Injector Characteristics

Help

Injector Characteristics
I | Bank 1
Injector Open Time{ms)
Batltery Voltage Correction{msi)
PWM Current Lirmit(%)
PWM Time Threshold(ms)
Injector PWHM Period{us)
Bank 2
Specific bank 2 setting |OF

Injector? Open Time{ms)
Batltery Voltage Corr.(mshg
PWHM Current Limnit{%)
PWM Time Threshold(ms)
Injector PWM Period{us)

‘ ‘ Burn ” Close ‘
_ |

5. If the injectors aré OW impedance, make sure the foIIong values areredte
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[\ Injector Characteristics

Help

Injector Characteristics
Bank 1

Injector Open Timefms) 1.000 E
Battery Voltage Correclion{msi) {D.EDD El
PWM Current Lirmit(%) ]30 E

T,

PWM Time Thresholdims) (1.0
Injector PWHM Period{us)

Bank 2

Specific bank 2 sefting |OF

Injector? Open Time{ms)

Batltery Voltage Corr.(mshg

PWHM Current Limnit{%)

PWM Time Threshold(ms)
. Injector PWM Period{us)

A

6. Go toBasic SetupMenu— Engine Constants

7. Change the Required Fuel value using the folloviangula:
New Req. Fuel = Old Req. Fuel x Old Injector Size New Injector Size

Example: original injector size = 230cc, new injectoresig 460cc
New Req. Fuel = 15.0 x 230 + 46(0/=5
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[ Injection Control - Page 1 ﬁ1

Calculate Required Fuel

15.0
Bequired Fuel...

Injector Contral

Control &lgorithm ’W |
Injections Per Engine Cocle m
I Injector Staging ’W
Enagine Strake ’W‘
Mumber of Cylinders m
Injector Port Tope ’W

Injectors 4 -
Engine Type Evenfiie =

Fetch From EEU‘ Bun Ta ECU | Cose |
8. Click “Burn To ECU". Close the window.

9. Adjust your Fueling Priming Pulses as follows
10. Go ToStartup/ldle Menu— Priming Pulse

11. Adjust all the pulse widths as indicated below gdime following formula:
New Pulse = Old Pulse x Old Injector Size + New lector Size.

Example: Old Injector Size = 230cc, New Injector Size Hd6
New Pulse = 15.0ms x 230 + 46(y5ms
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Priming Pulsewidth

Eile Tools
Coolant Prirme P
[C) [ms]

I |
28 14.3

15 135

|-3 |12.?

|9 |11.8

|22 |‘IU.8

|34 |9.?

|4E |8.4

|59 |E.8

|?1 |5_u

Coolant Temp

L

12. Go toAccel Enrich Menu— Acceleration Wizard
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13. Adjust theValue (ms)values using the same formula as shown above.

frames

800

r_mEiased
i Walue [mz] ate [kPads]
[ [0 700
]n.n ln
]n.n 10
]n.n Jn _ 0 ol
0 kPats
AP ws TPS [ BOZ]

3 A
i
TP5-Bazed
Rate [Ziz] § Yalue [mz]
]n.n |n.n
jn.n |n.n
in.n |n.n ]
1n.n ]n.n
0%/

|

|

M&Pdet Thieshold (kPas) [0

T
B
T

Accel Time [z]

Accel Taper Time [z]

End Pulzewidth [mz]

TPSdat Threshold [%43]

Decel Fusl Amount [3]

Cold dccel Mult [%]

T
i

Cold Aceel Enrichment [mg] 0.0

i

Fetch From EELI‘ Bumn ToECL ] Cloze |

Note that All CRANKING PULSES are based on yoeiirig VE table and the required
fuel value previously setup. So the injector craglpulse widths do not need to be

adjusted.
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3.11. Removing the Vehicle’'s VAF Air Meter System

If your vehicle uses a Vane Air Flow (VAF) metessym you may be able to completely
remove this system from the intake air stream.

If you ordered the Stratified VAF removal kit, thi comes with a replacement air
temperature sensor and a Fuel Pump Jumper Wisas®follow the directions below to
properly perform the VAF removal.

Some VAF meters contain an integrated air tempera@nsor. This is common on Ford
and Mazda systems. If your system does containtagrated air temperature sensor, in
order to remove the VAF system you will need tdaee this air temperatures sensor
with an external temperature sensor.

1. If needed, install the external Air Temperatures®eras described in the procedure
Section 3.6 above.

2. Locate the VAF in your engine bay and unplug theP\&ectrical connector.

3. Remove any intake air tubing connected to the VAdtam

4. Remove all fasteners that mount the VAF into yaehigle and remove the VAF
meter.

**The next steps are for Mazda/Ford vehicles powddrg a B series engine. If you don't
have such a vehicle skip this.**

5. The Mazda B engine-series (BP, B8, B6) vehicleelmfuel pump cutoff switch
inside the VAF. If you are removing the VAF on arfeahese vehicles, you must
jump this switch. On the VAF connector, insert Exeel Pump Jumper Wire
between Pin 1 and Pin 2, as shown below. This grmjire allows your vehicle’s
fuel pump to remain operational.
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6. If your vehicle’s VAF connector does not contairregi in the Pin 1 and Pin 2
positions, you will need to install the Fuel Puramper Wire in the vehicle’s

Diagnostic connector port.

——
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Fuel Pump Jumper Wire

-~

FEN

MEN

TEN

+B8

~

GND

FAT

FBS

FAC

FWS

FSC

L]

TAT

TBS

TAC

TWS

TSC

FAB

GNU

TFA

F/P

TAB
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