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The Fuel System

«Computer controlled
«Adaptive Learn
*Closed Loop / :
*Drive By Wire A / : /4
«Multi Port (MPFI) y Ay L M

: . U &
*LPG Fuel Options g/

*On Board Diagnostics

*Speed options
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GASOLINE ECM
INPUTS QUTPUTS
02 Sansor i
Throttle Position - ECM 1&O —p g&wﬁae F;ﬂﬁ jdugtpm ’
REM jin- - Governor Spead Contr
T ] —- - Gasoline Fuel Injector
iy 4 ENGINE CONTROL MODULE - Timing
Coolant Temperaturs - —— . LU
Air Temperatura - - Gatigjes
Manifold Absolute Pressiirg se—- = Malfunction Indicater Lamp
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ENGINE MANAGEMENT SYSTEM CHART ELECTRONIC THROTTLE CONTROL

CURRENT VALUE USAGE ECM TARGET ECM OUTPUT VALUE USAGE DEVICE DIAGNOSTIC
SENSOR FOR VALUES CORRECTION CHANGE OF AFFECTED ACTIVITY
INPUT CALIBRATION BASED ON VALUES CONTROL AND
CALIBRATION BASED ON DEVICE REACTION
CALIBRATION
OUTPUT = Repositions miL || EM | [ SHT
"ENGINE FOR 2hosit EEESE
ENGINE
égl\?TIIER?L ETC Eclectic lock
CONTROL off or fuel
pump =
—_— o
on or off
OUTPUT
RN R Ch o o I
CONTROL ange pulse O
OF LPG rate = < > MIL
— it [ |8 e
INPUT FOR SYSTEM LPR
FUEL AND
ECT » EMISSION VS
CONTROL Change pulse
NTR OUTPUT te = < > fuel miL || HM
on o< el [ [ J[R1[ ]
CONTROL rixer
> OF
GASOLINE INJECTOR =
FUEL Change pl;lseI —
SYSTEM rate = < > fuel
I’I\‘(EIEIJITI'I’(:)ONR bypass at |:| - |:|
CKP mixer
TIMING OPTIMUM VALUES FOR OUTPUT
CONTROL PERFORMANCE AND EMISSION FOR DISTRIBUTO
CONTROL BASED ON ENGINE IGNITION AN
= ge No
CONTROL spark plug fire

FPP = Foot Pedal Position = Actual position of the operators desired RPM

TPS 1 = Throttle Position Sensor 1 = Actual position of the Throttle Blade

TPS 2 = Throttle Position Sensor 2 = Verifies actual and target blade angles used to protect from engine runaway condition

MAP = Manifold Absolute Pressure = Barometric Pressure at start up, and engine load when running used to determine fuel control, timing
Air Temp = Air temperature at the air inlet to the engine used to determine the air/fuel charge

ECT = Engine Coolant Temperature = Temperature values used to determine the air/fuel charge

RPM = Revolution Per Minute = Revolutions of the engine used to determine ETC control, fuel control, timing

EGO-2 = Exhaust Gas Oxygen Sensor = Determines the amount of oxygen present in the exhaust stream used for emission control
CKP = Crankshaft Position Sensor = Determines which piston is at TDC used to determine fuel control, timing

CMP = Camshaft Position Sensor = Determines the position of the valve train to the crankshaft used to determine fuel control, timing
ETC = Electronic Throttle Control = Controls engine speed by positioning the blade in the throttle bore used for engine control

PTV = Pressure Trim Valve = Control vacuum to the atmospheric side of the LPR to increase or decrease fuel flow to the mixer
FTV = Fuel Trim Valve = Allows fuel to by mixer to richen the fuel mixture

g/
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33000547

PSIECM

FCL
211 PC S6 2S5 O 009 CIONNELTOR
LOCKING CAM

BLACK 16

GROUND
POMER GROND (<=0 ELACK_Ig

48 BLACKAT GREEN 18
SD LT GREEN/RED 18
PINC 18

PURPLE/WHITE 18

BLACK 14

3 i ECM (Electronic Control Module) 56 Pin Connector,
32 Bit Processor, under hood temperature compatible,
o= Extended Capabilities out to 2007 Model Year

TYIST WIRES 10 TURNS <360 DEGMWFOOT FULL LENGIH

WHITE/PURPLE 18

CAM -
VAT [ =o22 REDATAN IS

BLACK 14 PINER GRONND
PINK 18 ]
SHITEAPURPLE 18 CRANK-
PIRPLEA/AHITE 1H C(RANKE

RED/TAN 14

RED/TAN 14 VBAT

| <« <2 ECO/TAN
e 23 RED/TAN 16

AEL LOCKOFF [—>—2

>-10 | LT RO B
YRS T8 mmpaante ] o BOSCH
oo [S=2e PI/mITE 18 | I T THROTTLE
08y - Z TAN/ORANGE 18 |
OIL PRESTURE —<—$ AMP_1-057616-1 CONNECTOR
TACH. o AeSo5E06-5 TERMINAL
MIL —<—47 SEAL
AUX ANA PO2 +E
AIX T 1 + a0
e SR [=—48  veLLOwiX BLUE 18
GOV SELECT 34 GRAY/DK BLUE 16 | YELLOW/DK BLLE 10 GOV SELECT 2
ERes AT .
GASEIUS TRIN [—>— 43
CAN = —<—>“
RS 235 TX- 2L OK GREEN 18 51 D¢ GREEM 18 PED_12015797 CONNECTOR
RS 232 RX | Do DORANGE 18 PED_12089040 TERMINAL MALE
27
ColL 1 +Z
con 2 +|
CoOlL 3 +2
col 4 —>—3
colw s +4
colL 6 [—>—¢
oL 7 —>—2
ColL 8 |>—
“THIRD ANGLE FROIBCTION I I I
NOTES: = REV:| DATE: | DESCRIPTION [BY:
DA
ALL WIRE IS SAE J1128 TXL TYPE B ﬁf}‘;‘;ﬁ POWER SOLI]TIONS INC.
HARNESS TO BE LABELED WITH ECI PART NUMBER ANO REYISION | 7777 - ﬁ/m POWER SOLUTIONS INC. CLAIMS FROPRIET.
SUPPLIER PN ECI E1601000A TR ST eI T DTIEREE CONFIDENT[ALR[GHI‘S”[OAILINFORMAT[ONONTH]S DRAW]NG

1-PLACE DIM: +- _060; 2- PLACE DIM: +- .030;
3- PLACE DIM: +/-.010; ANGLE DIMENSIONS ; +/- 1°
GEOMETRIC DIMENSIONS PER ASME Y14.5M-1994

MHARNESS,GENERIC GOVERNOR
CONTROL UNIT

FXPERTMENTAL WO

33000547
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ECM Non Volatile Memory

Diagnostic Trouble Codes will be cleared from the system ECM memory by moving the ignition

key to the OFF position and removing the (F1) system battery fuse for at least 15 seconds.

This will erase all of the Diagnostic codes stored in the computer memory including the
adaptive learn.

It will not erase the fuel calibration.
oIt will not erase the computer serial identification

It will not erase the internal hour meter
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Closed Loop Fuel Control

Wﬁ?@ _~INJECTORS
DIST iﬁ% Ve

FUEL & AR

ENGINE
iﬁamsm:s&;ion COMBUSTION

EXHAWUST GAS

FUEL MIXTWLURE
cCoMMAanD

CATALYTIC
COMVERTER

OXYGEN SENSOR A

O v GEN SENSOR

YVIOLTAGE INFORPAS TILOMN ‘
OTHER o e o -
f:;,qj_?ﬁ ELECTRONIC| 14.7-1 COMMAND

CONTROL “CLOSED LOOP"
INFORMATION MODULE
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1000mv
S00mw

450mv

100my
Omv

Adaptive Learn

02 Voltage
Condition

Integrator
Cormmand

Block Learn
Command

Mo O2 Content
Rich (Exhaust)

Lean (Exhaust)

2% 02 Content

Pulls out Fuel
ECM Commands Enleanmert

ECM Commands Enrichment

Adds Fuel

Pulls out Fuel
ECM Commands Enleanment

ECM Commands Enrichmernt
Adds Fuel

Temporary
Correction

Allison

Transmissn.

Long-Term
Correction
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MIL (Malfunction Indicator Lamp)

MIL

co022

F

LT BLUE/BLK

Hot in Start and

Run

26

ECM

Notifies the driver of a problem with the emission control system.
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ECM
MIL Cc022
LT BLUE/BLK
@ F 26 & o—
Hot in Start and e
Run

Most engine control system related problems that affect emissions or driveability of the vehicle will
set a (DTC) Diagnostic Trouble Code and illuminate the Malfunction Indicator Lamp.

The lamp should come on when the key is in the ON position and the engine is not running (Bulb
Check Function). Once the engine is in start or run mode, the lamp should go off. If the lamp
illuminates while the engine is in the start or run mode, there is a current Diagnostic Trouble Code.
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ECM
MIL Cco022
LT BLUE/BLK
@ F 26 +— 00—
Hot in Start and —
Run

Power is supplied to the bulb through the ignition switch. The ECM provides ground to
illuminate the lamp. It will also display DTC’s that have been stored due to a system
malfunction. (Blink Code Function)
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TMAP SENSOR

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold
Absolute Pressure) sensor. A temperature sensitive resistor is used in the TMAP
located in the intake manifold of the engine. It is used to monitor incoming air
temperature, and the output in conjunction with other sensors is used to determine
the airflow to the engine.

Manifold Absolute Pressure (MAP) Sensor

The Manifold Absolute Pressure Sensor monitors the changes in intake manifold
vacuum which result from engine load variations. These pressure changes are relayed
to the electronic control unit in the form of electrical signals. The sensor also indicates
the changes in atmospheric pressure due to changes in altitude. The manifold air pressure
sensor is mounted to the intake manifold.

Air Inlet Temperature

The Air Temperature Sensor is variable temperature sensitive resistor. The IAT sensor monitors the
manifold air temperature which is a factor in air density measurement. The engine air/fuel ratio is
maintained constant even though the engine air density varies.

\ 2 Y e
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ECT (Engine Coolant Temperature)

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistor located
in the engine coolant. It is used for the engine airflow calculation, gasoline cold
enrichment, spark advance and to enable other temperature dependent features.
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TPS (Throttle Position Sensor)

The Throttle Position Sensor is connected to the throttle shaft. Movement of the shaft causes the throttle
shaft to rotate (opening or closing the throttle blades). The sensor tracks the shaft movement and
position (closed throttle, wide open throttle, or any position in between), and transmits an electrical
signal to the electronic control module. The electronic control module monitors the (throttle position) to
aid in determining the fuel requirement for the particular situation (idle, acceleration, etc.)

The drive by wire system utilizes 2 Throttle Position Sensors located within the electronic throttle.
The TPS is a variable resistor. TPS1 will read low voltage when closed and TPS2 will read high
voltage when closed. The TPS1 and TPS2 percentages are calculated from these voltages. Although the
voltages are different, the calculated values for the throttle position percentages should be very close to
the same. The TPS is not serviceable or replaceable. In the event of a TPS failure, the electronic throttle
must be replaced.
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FPP (Foot Pedal Position)

The Foot Pedal Position sensor uses a variable resistor to determine signal voltage
based on pedal position. Less depression of pedal results in lower voltage, and
greater depression results in higher voltage.
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Camshaft Position Sensor (CMP)

The CMP (Camshaft Position Sensor) is
used to synchronize the fuel and ignition
timing systems.
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Crankshaft Position Sensor
(CKP)

The CKP (Crankshaft Position Sensor) is a
magnetic transducer mounted on the engine
block adjacent to a pulse wheel located on
the crankshaft. It determines crankshaft
position by monitoring the pulse wheel.
The Crankshaft position sensor is used to
measure engine RPM and its signal is used
to synchronize the ignition system.
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Heated Oxygen Sensor (HO2S)

The H O2 sensor is used to determine if the fuel flow to the
engine is correct by measuring the oxygen content in the
exhaust gas. The sensor generates voltage in the absence
of oxygen, when the sensor reaches an operating
temperature of above 600 degrees F. The output
voltage 1s zero to approximately one volt. The

ECM uses this voltage information to correct the

air fuel fuel mixture. The system uses a 4 wire sensor that includes a built in 12
volt heating element. This allows the sensor to operate independently of the
exhaust gas temperature.
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ECM Provides an external 5 volt reference to engine sensors

LT GRN/R +5
- 50 Volts

ECM
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ECM also provides an internal 5 volt reference

Sensor load creates a voltage drop at the internal resistor

Voltage drop is used by the ECM to determine sensor value

BLK/LT GRN 49 | Sensor Ground
IAT Signal * Internal reference shown pin 32
TAN 32 .
«— NNNBY * External reference shown pin 50
LT GRN/RED 50 5 Volts
LT GRN 33 |__MAP Signal
ECM
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Using a Laptop Computer to Diagnose the Spectrum System

Minimum System Requirements

Pentium Processor

Win95, 98, 2000 and XP Operating Systems
32 Megs Ram

Serial Port (RS232) Connection
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Diagnostic Trouble Codes (DTC)

Diagnostic Trouble Codes are set when the Spectrum ECM (Electronic Control Module) runs a
diagnostic self-test and the test fails. If the system continues to fail the test, the lamp will stay
illuminated and the DTC is current (Active). All DTC’s are stored as (Historical Faults) until
they are cleared.

All DTC’s except the ECM related DTC’s will automatically clear from memory if the DTC does
not reset within 50 consecutive engine run cycles. While a Diagnostic Trouble Code is current for
a sensor, the ECM may assign a default “limp home” value and use that value in its control
strategy.
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Blink Code Function {—l-l_-,-ﬁ i
A @ﬁ@j’

p OO

7

Diagnostic Link Connector

If you do not have access to a laptop computer, it is still possible to ac
Codes stored in the memory of the Spectrum system ECM using a dia;
With the key off connect diagnostic pins A and D. Turn the ignition on but do not start the vehicle.

The Malfunction Indicator Lamp (MIL) will begin to flash. The MIL displays three digit codes by
flashing the first digit, pausing, then flashing the second digit, pausing, and then flashing the third
digit.

The MIL will first display a 166 three times. Code 166 indicates that the ECM based diagnostic

routines are functioning. Then, any Diagnostic Trouble Codes stored in memory will display three
times each. The MIL will then start over with the code 166.
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Diagnostic Link

Diagnostic Link Connector (DLC)

il
&

OHmHe
T o

. Pin Wire Color Function
A Grange RS232 RX

| B Dark Green RS232 TX
C Lt Green/Red 5 Volt Ref

: D Bilack/Lt Green | Ana Rtn
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response...
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Coolant Temperature|  [ntake Air Termperature| A T
250- 250~ Engine Speead | o mpm
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0= | 0= | EGO1 [ ooog wolts
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response... I Togale Page - F9 I =

Link error - atternpting reconnect. .
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Raw Voks Display] i MIL
Engine Speed Ijl T TRST _raw I"_Eﬁu_u' wiltz Fuel select voltage I_Uﬁ walts
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Coolart Temperature I_UU degF MAP_raw [_EEEE walts Gow2 zelect voltage m volts
Cylinder Head Temp |_UU deg F FPR1_raw TW wolts Oil prezzure voltage m walts DST S 2
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|- EDIS ECI Serial Communications.
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Using the DTC Schematic:

Pin numbers, connector letters and wire colors

Provides additional test criteria for the
DTC
What function the DTC is designed to indicate
When the ECM runs the diagnostic sensor test
MIL reaction to the DTC
How the ECM will react during the fault

S

DTC 122-ECT Low Voltage

Signal
YELGRY -
A
B BLK/LTSR M aa Sensor Sround
ECM

Conutiticns for Sabting fhe DTC

@ Enzite Coolat Temperstme

B Cheds Condition-Ehgine Farmiug

@ Pl Conditioe- ECT sencor woltage lecs than 0.05

& BIL- O i activee faalt and for 2 secoruds after actine fanlt
B A daptigre-Dicabled darings active faalt

@ Closed Loop-Ehahled

Ciroumt esoripdiomn

The ECT (Ehzine Coolat Tervpershime) sereor i 4 tenperahms sensitivee resistor located it the
ehzite coolard. Boicnsed for the engihe aitfloer caloalation, gacolive cold errickenert s to
etghle other tarperabme dep erdat foabmes. The ECWI provides a woltaze divider cipoait o that
wwhen the coolant is cool,the sigpnalreads higher wobage | ad lonarer skt (aranm

This faalt will set if the signal woltage ic lecs than 0,05 woks antine the ergmine ic nomine, The
EChM willuse a defiilt wabae for the ECT sensor mthe everd of this fonl.
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OTC 122- ECT WOLTAG E LOW

Stup Letion ‘walus( 1] il o
1 Dityon pre o the 00-8 0ard (O BO0 Sy m Chech? = TOMEER(E | 00 GED SJSEmR |
Check Secion
b TOnSEpr) | WeWERr |
il i ﬁﬂ fte it
1 s ST (Dot Rean Tooh corbectsd | ot e mite
Using the DTC chart: L oseenomy it
Dioes DT diplay ECTuoREge of OO of kes?
The chart starts with the MIL check to validate L TRy | R
. 3| = Elscomecihe ECTwie feiress coarEchy
the MIL function. = sy
Does the ST display ECT wolage of 4.9 uotk o greate 17
T TepBGE EL T £8 bEOT. G0 M EEAD) _
The chart ends with the instruction to remove any el T SR
. . . F 3 ) eE2an.
test equipment (except the DST) Diagnostic Scan "t ety e rsron gy | | Sebroig
. . R . #and ECT sensor gramad pli Repmls b Paglie
Tool. Additional specific instructions are DO bk contaty e wee then?
. . . B | % CEecK o7 o TN fy D2 Wee § ET T F 65 O Con 1ector £ hal GISERTT |
provided depending on the DTC to verify a oy PR K = |
Rekr D Il
successful repair. st e
T Feplce ECIN.ReferD ECH epBCementh the Eaglie Contiok T [ 3] i
Sacton,
b the replace me tcompeE T
1 = Remous alltesteqlpmmemeptﬁe 05T, SEEmMOE T T LGLY SFSEnT
5 Commctany dkcormectd compemet, fuer, ot Check
»  Tiingte D81 charDIC nfvmatin form o BUH,
= Tumthe dgniten OFFand wadti) recozds
St ongie aod emrst e whik v fillo patng dnE ot
: Ohvene fe MIL
n  Obyure ongime perfo manm and dri abdite
v pforomrating the ungine within the et pamome e of DIC-121
clac) frzany enmd oodir.
Dhowr fha ongie opat wmalr withne cemdoedoe?
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Coolant Temperature| Irtake Air Temperaturei

2R~ 250~
o S TPS1_rawe ! 0000  wolts
150~ 13- TPS2 raw [ 0,000  wols
100- 100- PSP raw [ ooom  wolks
5|:|' 5|:|' FPFP1_raw ! 0000 wolks
: : WS AFRPPZ raw I 0.oao wolts
0- 0- Actual KNE_ ram [ oooo  wols
Ffl= Ffl= EGDT_raw I 0000 wvols
Default value ol 55 > ECT_raw [T wwoits
— [90 deqF [la0  deaf AT _raw [ D000 wols

2l = PO raw IWII' wolts
Al POZ rawve I__'EI—EE wolks
AU PO rawe [ 0000 walts
A= PLA raw IWD- wolts

The ECM provides default values for critical sensor inputs to s e S Tl
. . Sl = PUZ rawe I 0.000 wolts

protect the engine system from possible damage. If a DTC for

a sensor is current, the gauge screen display value for that

sensor may be a default value. The voltage value in the “raw”

voltage screen will be the actual sensor voltage. Always use

the voltage value when performing diagnostics unless directed

otherwise by the diagnostic chart.
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ECM Protection Systems

Certain DTC codes that set will result in system power reduction, or
complete engine shutdown. The ECM is programmed to do this in the
event a failure is determined to cause possible risk to the operator,
damage to the engine or catalytic converter. Some code groups will
provide a warning to a possible shutdown

Example:
DTC 113-1IAT Higher than expected 1
DTC 114-1AT Higher than expected 2

Alhison g @JDHH DEERE DETROIT DIESEL @ EPSI
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DTC 113-IAT Higher Than Expected 1 (Bosch® TMAP)

Conditions for Setting the DTC
® Intake Air Temperature
® Check Condition-Engine Running
® Fault Condition-Intake Air Temperature greater than 210 degrees F. and engine RPM greater than 1000
® MIL-Will flash at 2 Hz (twice per second) during active fault
® Adaptive-Disabled during active fault ® Closed Loop-Enabled, ® Power Derate (Level 1)

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pressure) sensor. A temperature sensitive resistor is used in the
TMAP located in the intake manifold of the engine. It is used to monitor incoming air temperature, and the output in conjunction with other sensors is used
to determine the airflow to the engine. The ECM provides a voltage divider circuit so that when the air is cool, the signal reads higher voltage, and lower
when warm. The IAT is a calculated value based mainly on the IAT sensor at high airflow, and influenced more by the ECT (Engine Coolant Temperature)
at low airflow.

This fault will set if the Intake Air Temperature is greater than 210 degrees F. and engine RPM is
greater than 1000, then Power Derate 1 will be enforced. During this fault, maximum throttle position is
50% and the MIL light will flash twice per second.

Diagnostic Aids

* This fault will set when inlet air is much hotter than normal. The most common cause of high inlet air temperature is a problem with the inlet air system.
Ensure that the air inlet is not obstructed, modified or damaged. Inspect the air inlet system for cracks or breaks that may allow unwanted under hood air in
to the air inlet system
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DTC 114-1AT Higher Than Expected 2 (Bosch® TMAP

Conditions for Setting the DTC

elntake Air Temperature

eCheck Condition-Engine Running

eFault Condition-Intake Air Temperature greater than 220 degrees F. and engine RPM greater than1000
eMIL-On for active fault and for 15 seconds after active fault

eAdaptive-Disabled during active fault, Closed Loop-Enabled Engine Shut Down

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pressure) sensor. A temperature sensitive resistor
is used in the TMAP located in the intake manifold of the engine. It is used to monitor incoming air temperature, and the output in
conjunction with other sensors is used to determine the airflow to the engine. The ECM provides a voltage divider circuit so that when the
air is cool, the signal reads higher voltage, and lower when warm. The IAT is a calculated value based mainly on the IAT sensor at high
airflow, and influenced more by the ECT (Engine Coolant Temperature) at low airflow.

This fault will set if the Intake Air Temperature is greater than 220 degrees F and engine RPM is greater than
1000. The MIL will be on during this active fault and the engine will shut down
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Intermittent problems

Intermittent problems are be the most difficult to resolve. Before starting the
diagnostic procedures for intermittent DTC follow these preliminary checks:

*ECM ground connections must be clean, tight, and in their proper location.
*Vacuum hoses for splits, kinks and proper connections

Air leaks at the throttle body, throttle control unit and intake manifold sealing
surfaces

Ignition wires for cracking, hardness, proper routing and carbon tracking
*Wiring for proper connections, pinches, cuts.

*Sensor connectors for damage, corrosion and contamination
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EDIS ECT Serial Communications
Eile Page Flash CormPort  Plotflog  Hslp

y | Gauges ffccﬂbvls,m Link error - atterpting reconnect... ey fil e e—
| Cote snd ossrmntition Spaciatnty

Connected at 19200 bps
=] Toggle I=stCell- F10
Foid Powes Products ECIM iterace, ML

, Graphing the values and
System Vanables

- i voltages can be a very useful

L s Mas G ovenor Setpoint [ 480 o . . . .

= L M tool in doing intermittent

| o o — diagnosis.

[ 124 degF [ & degF . .
=10 ]
St | fiem wl  MinimumY Valie 2000 SamplingIntevalfme) 21500
R S e Close | PS'”%T‘EM‘AN?T'J?;D" Masiroum ¥ Value  2]4000.00 Tirne Inerval () 2 10.00 The System dlagnostlc

122: ipm map [ecT N [FPPz_idie . . .
monitoring software includes
i 4000~

o2 | | | graphing and data logging

ree capability.  These  features
= enhance the ability to diagnose

and repair intermittent problems

with the system. The graphing

: feature allows sensor inputs and

1wmmj | select control output variables to

g be plotted in real-time while the
| engine is running.

800

time [s]
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EDIS ECI Serial Communi 5

Ele Page Flash CommPort Plotilog Help

_i=ixi

Link error- attempting reconnect...
Connected at 19200 bps

Faults ffmm m

i Toggle Page - F3

—{ _Toggle TestCell- Fi0

FaultAccess| @ MIL Sysim Smres| DBV Vanables Injector  Iniectoron Injector-off
= -~ HEP R e O Coil Murnber  Spark Coil Number i i
Engine Speed 1401 pm Run Mode Funning TPS command [iXi) (fiting order)  dwell ms [fiting order)  voltage:
Marifold Fressre psia Fusl Type [ Gastine TPS positon 5] 1 [ az: 1 0z |
Codlant Temperaturs 1950 deoF  Fuel Contol Mads TL Active FPP cammand 0.0 2 [ em 2 o1 |
Cylinder Head Temp 1950 92aF  Govemorswichstate [ Gova FPP position 0o % 3 [ oo | ot |
Manifold Temperaturs 1075 degF Active goveinor type Min TPS1 voltage 0484  volts 4 02 14,
Intake &ir Termperature 1067 degF Letive goverror mods Draon TP52 valtage 1477 volts 5 00 0.0
e [ s o Brake input level = FPP1 voltage 442 velts 5 oo [ oo
Waw T E Oil pressure state ok Frlzealang i el
Hour meter 2843 hours V5 woltage 5000 volts
Cumulative starts 12 starts
Closed-Loop Conrol| Digiaad npr Votages| Diagnossc Modes|
EGOT |_“_"g 592 volls Fuel select voltage: 0.4 wolts Spark kill Homal  w]
Clossdioop 1 1z = Fusl pump woltage 138 wals Iniector kil Nomal ]
Adaptive 1 [ oo % Gow voltage 2006 wolts DBW test mode. of ¥
Gow2 Vol I
EGO2 0452 volts G e
. Dverspeed volage 50 wolts Flight Data SnapShot SnapShat
Claseddoop 2 [ Base ustom
it oo = Qilpretiiin <ol ace 50 volts Definiions Definitions Diefinitions
ipm fuel_state EMPTY
(MAP ron_tmr_sec EMFTY
Histarlc Faits Aotive Faults FPP_pct pm EMPTY
Double click fault for information... Double click fault for informatior.. TPS_pct AP EMPTY
= CLEMT ECT EMPTY
| MaP valtage | 7| ECT voltage hi =
_J voltags low - | ncltageihih CL_EM2 HET EMPTY
[ 1T voltage high fvbat CL_BM1 EMPTY
(| ECT volkage hish Fw_avg CL_ENMZ EMPTY
— Bt [_Br1
T H
[bat
Flight Diata FPP_pet
TPS_pet
Definttions [EGOT vals
EMPTY
EMPTY

g/

Allison

TransmissHn.

The System Fault screen is
used to view and clear DTC’s,
which have been set.

Checking Diagnostic
Trouble Codes

The System Fault screen contains a
listing of all of the historic and
Active DTC set within the system.
If a DTC is stored in memory, the
screen will display that fault in the
history column. If the fault is
active it will also show up in that
column.
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EDIS ECI Serial Communications.

File page Flash Comm Port Plot/log  Help

EConfrols, Inc.

Contrnl snd Insirumeniciion Speciaists

Link error - attempling reconnect
Connected at 19200 bps

=] _Toogls TestCell-Fi0-

Fuel select voltage

Fuel pump voltage:
Govl valtage
Gov2 valtage
Dverspeed woltage

il pressure voltage

Sysiem Swmes|

B
=
§
i
(23
s
L)

Fil
=1 B
of nl ral 2
8l &l &

oo e W

TPS carman d [ 38
TPSpostion [ a7

FPP command [ o0
FPPpostion [ 00
TPS1vokage [~ 0635
TPS2valtage [ 4267 wi
FPF1 woltage [ 0438 wi
FPPZuwotage [ 0OD0 v
IV voltage | 5000 volts

Diagnosse Miodes|

Epark il Momal  w|
Injector kil « Momal

DEW testmode  Cail 1(FD

S M e e

Allison

TransmissHn.

The Spark Kill diagnostic mode
allows the technician to disable
the ignition on individual
cylinders. If the Spark Kill
diagnostic mode is selected with
the engine running below 1000
RPM, the minimum throttle
command will lock into the
position it was in when the test
mode was entered (similar to
IAC disabled in automotive
systems. If the Spark System Test
mode is selected with the engine
running above 1000 RPM, the
throttle will continue to operate
normally.
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File Page Flash CommPort Plotflog  Help

. [EEContob e,

Link error - atternpting reconnect...

= _Tongls TestCall-Fi0

EJ

@
a4
o

Wﬂ

ml

DEW Vanabies,

8 %
7%
0 %
=

1

Coil Nur
[fiing order]

0635 valts
4.267 volts
0434 volts
0000 vols
5000 volts

L

Diagnosyc Modes|

Nomal |
¥ Normal

Coil 1 [FO]
Coil 2 (FO)
Coil 3(FO1
Coil 4(FO)
Coil 5 (FO)
Coil §[FO)

Ly e
@ oo e W =38
gog

P

FPP_pct

TPS_pet

CL_BM1

CL_BMz

lW/bat

P _awn

)

[_BMZ

Flight Data
Custom
Definitions
EMPTY
[EMPTY

Allison

TransmissHn.
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Disabling Spark Plugs

To disable the ignition system for an
individual cylinder, use the mouse to
highlight the “Spark Kill”” button and select
the desired coil. The spark output can be re-
enabled by using the mouse to highlight the
“Spark Kill” button and selecting
“Normal”. If the engine is running below
1000 RPM, the spark output will stay
disabled for 15 seconds and then re-set. If
the engine is running above 1000 RPM, the
spark output will stay disabled for 5
seconds and then reset. This test mode has
a timeout of 10 minutes. Record the rpm
drop related to each spark output disabled.

The Spark outputs are arranged in the
order which the engine fires, not by
cylinder number.

PSI
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EDIS ECI Serial Communications =i =]
Eile Page Flash CommFort FPlokilog Help

[ [——y =

Link error - atterpting reconnect e | Toggle Page - F4

Connested at 18200 bps
—] _Toogle TestCel-F1o

e Sreem sind L T Iniector Test
Engine Speed 1000 pm Fun Mods Running a TPS command 32 z (fiting order)  dwell ms [fiting order)  woltage voltags
Manifold Pressure [ 235 psia Eoalpe B TPS position [ a5 % 1 [ 2z 1 [ o3[ 14z
Coolant Temperature 1078 degF FuelCortolMode [ CLActve FPP command 0o % 2 925 ] ] 741
Cylinder Head Temp [ 07,3 deaF e L ] FPP position 00 % 3 0.00 3 0.4 140 Th I 1 t Kll d 1 d
Manifald Temperature 795 deoF  Active governor typs |+ TPS1 vollage RS volls 4 0.2 5.4 S l’lJCC or 111 MOode 18 use to
Intaks Ait Tempsraturs [~ 79,3 degF Active govermor mode 'TC!D TPS2 voltage 4275 volts 5 [ oo oo . . . . . .
5 0 scrsme | [hpe s T8 o O disable individual fuel injectors. If
s m volts i prossur i3 I_DK— FPP2 voltage 0.000 volts
Hour meter 12642 hours VS voltage 5000 volts th I . t K'll d . 1 t d
Cumitvestats [ sters € InjeCtor Kill modae 1s seieCte
Closed-Loop Contol| Digiat lnput Volages| Diagnosve Modes| 1 h h 1 r]] 1 b 1
EGOT [ 0803 walts Fuel select voltage i 10,2 wols Spark kil _N_nm._a\_vl Wlt t e englne nnlng e OW
Closed-loop 1 I 45 %= Fuel pump voltage: [ 137 vals dnjector kil Nomal W} " .
e = e e i e 1000 RPM, the minimum throttle
Govz volkage [ 208 vals dilch e
EGOZ [ 0452 volts Ini 2 FO) . .
’ - Ouerspeed valtage [ B0 wols i 3(F0) Data S Phepshl d ll l k t th
i:.::s\,:;pz T _‘EE ; Oilpressus volage [T 50 valts I::d[FD] e De?\ﬁi?nns DE::\T;.: comman w1 Oc mn 0 e
Ini G (FO] fuel_state EMPTY LK) . .
nees) o position it was in when the test
Historic Faults Active Fadlts [FPP_pet ipm EMPTY
TPS_pet (MAP EMPTY M 1
mode was entered (similar to
CL_BMz AT EMPTY . . .
What CL_Br1 EMPTY
s IAC disable in automotive
& Br1 |5 _Br1 . .
If the T Kill mod
CE— systems) If the Injector Kill mode
: FPP_pet . . :
ey N — is selected with the engine
Definitions EE0T_vots
EMPTY EGD2_valts .
L — running above 1000 RPM, the
TRIM_DC
HM_hours

throttle will continue to operate
normally.
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Faults
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Throttle Test

[Link error -
Connecte:

it

To select this test mode the engine must be off
but the key must be in the ON position.The
DBW (Drive By Wire) test mode allows the
technician to control the throttle directly with the
foot pedal or throttle input and is used during the |=.. === =
diagnostic routines specified for FPP and TPS —
for Spectrum systems that use DBW. e

FPP position displays the current position of the
foot pedal as a percentage. FPP volts display the
voltage which the ECM is reading from the FPP
sensor. TPS Command displays the commanded
throttle position expressed as a percentage,

which is being sent to the throttle. TPS Position is
the actual percent of throttle opening
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Final Questions

& Comments
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