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Thank you for attending the 2001 ATRA seminar. The people
behind the scenes, putting programs like this together don’t
always get the recognition they deserve for the effort they put
forth. Producing a seminar program of this type requires
months of hard work. I would like to thank everyone who had a
part in producing this program. I would like to offer a special
thanks to the following persons for spending a lot of evenings
and weekends making sure we produced the best information
possible:

Larry Frash, who spent hours ferreting-out many of the facts
used in this manual, as well as the initial copywriting and
drawing.

Evelyn Marlow, who took great pains to make sure our line art
was as clean as possible, against sometimes overwhelming odds.

Cliff McCormick, whose skill with our digital camera provided
us with a crisp and unique collection of images.

Steve Garrett, who was instrumental in collecting the very
latest information for our GM section.

My personal thanks to all of you; we couldn’t have done it with-
out you.

Lance Wiggins
Technical Director



���������	
����
	���
���

© 2001 ATRA. All Rights Reserved.

���

���������	
����
	���
���
������
Nissan

Soft Shifts, Burnt Clutches
and Bands, Poor Line Pressure .......143

RE4F02A and RL4F02A .................144

RE4F03A.......................................145

RE4F04A and 4F20E .....................146

RL4R01A, RE4R01A,
R4A-EL and R4AX-EL .................147

RE4R03A ......................................148

JR403E .........................................149

Subaru 4-Speed ............................150

RE4R01A, RE4R03A, R4AEL,
Subaru and JR403E
Line Pressure Control Solenoid....152

RE4F02A Line Pressure
Control Solenoid .........................152

RE4F03A, RE4F04A and 4F20E
Line Pressure Control Solenoid....153

RE4F02A.......................................154

RE4F03A, RE4F04A and 4F20E ....155

RE4R01A, RE4R03A, R4A-EL,
R4AX-EL, JR403E and
Subaru 4-Speed ..........................156

RE4F02A.......................................157

RE4F03A, RE4F04A and 4F20E ....158

RE4R01A, RE4R03A, R4A-EL,
R4AX-EL, JR403E and
Subaru 4-Speed ..........................159

Nissan RE4F02A

Low Pressure at Idle .........................160

Nissan RE4F04A and 4F20E

Slides Through 2nd Gear,
Upshifts 1–3–4 ...............................163

Nissan Trouble Code Diagnosis

Code Retrieval Procedures ................166

Preliminary Check ............................167

All, Except J30, Q45 and Quest ........168

Quest Only .......................................168

J30 Only .......................................... 169

Q45 Only.......................................... 169

Reading Codes – Most Systems .........170

Reading J30 Codes ...........................172

Reading Q45 Codes ..........................174

Diagnostic Trouble Codes ................. 175

Clearing Diagnostic Trouble Codes ...175

Code 1: Revolution Sensor ................176

Code 2: VSS (Vehicle Speed Sensor) ..178

Code 3: TPS
(Throttle Position Sensor) ...............181

Solenoid Codes .................................184

Code 8: Fluid Temperature Sensor Out of
Range ............................................186

Code 9: Engine Revolution Signal ..... 188

Nissan Computer Pin Charts

All Up to 1998
Except RWD Vans and Wagons ...... 189

All RWD Vans and Wagons
Up to 1998 .....................................191

1999-On...........................................193

Subaru Computer Pin Charts

Early Models ....................................195

Late Models ......................................197



© 2001 ATRA. All Rights Reserved.

���������	
����
	���
������



���������	
����
	���
���

© 2001 ATRA. All Rights Reserved.

���

����

���������������������������
	��
	��
�����������������
It isn’t uncommon for electronically-controlled Nissan transmissions to have problems
with line pressure. Whether it’s low mainline at idle, not enough line rise, or no line rise
at all, the result will be soft shifts or burnt clutches and bands. It’s a good idea to check
pressures before any work is performed on the vehicle. But it’s absolutely necessary to
check pressures when you reinstall the unit, even if it seems to work great.

Most of these transmissions don’t have a true line pressure tap. Instead, you can check
line pressure by checking the forward clutch pressure when the unit’s in D, S and L,
and reverse clutch pressure when it’s in reverse. But remember, if forward clutch pres-
sure is 20 PSI at idle, it could be a mainline pressure problem… or it could be a leak in
the forward clutch circuit. The point is, don’t assume there’s a problem with mainline
pressure just because forward clutch pressure is low.

snoitacificepSerusserPenilniaM

noissimsnarT elciheV

)ISP(evirDnierusserP )ISP(esreveRnierusserP

eldI lluF eldI lluF

A20F4LR llA 46–45 002–571 46–45 002–571

A20F4ER llA 16–55 891–681 16–55 891–681

A30F4LR llA 08–57 061–551 031–521 062–052

A30F4ER llA 57–07 061–551 521–021 572–562

E02F4/A40F4ER regalliV/tseuQ 57–07 081–071 031–021 072–062

srehtOllA 57–07 561–551 031–021 062–542

A10R4LR llA 76–16 931–821 201–79 312–202

/A10R4ER
A30R4ER

DW2 07–46 931–821 801–201 212–102

DW4 47–86 951–841 101–59 812–602

LE-XA4R/LE-A4R DW2 47–86 681–571 49–88 032–912

DW4 47–75 951–841 801–201 812–602

dpS-4urabuS DW4/DW2 28–46 281–461 001–58 032–602
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The most common reason for no line rise in Nissan transmissions with electronic pres-
sure control is a bad line pressure control solenoid. The only way to purchase one of
these solenoids separately is to order one for the RE4R01A, part # 31940-41X01. All
Nissan line pressure control solenoids are the same, except for the bracket and wiring.

The bracket is held on to the solenoid by a snap ring. To use this solenoid on other
units, simply use the original connector and bracket from the unit you’re working on,
and splice the wires to the original connector.
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Another common reason for no line rise is insufficient feed to the line pressure control
solenoid. Always enlarge the line pressure control solenoid feed orifice to 0.042", on
every Nissan transmission you rebuild.
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If you are getting line rise — but not enough — on all Nissans except RE4F02A, install a
25%–30% stronger spring in the pilot valve and a 40%–45% stronger spring in the pres-
sure modifier valve. The RE4F02A doesn’t use a pressure modifier valve, but you can
still add a 25%–30% stronger spring in the pilot valve. These modifications will greatly
improve line rise and can be used as a normal rebuild procedure.

���"�#�

Install a 25%–30% stronger
spring in the pilot valve.
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Install a 40%–45% stronger spring
in the pressure modifier valve.

Install a 25%–30% stronger
spring in the pilot valve.
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Install a 25%–30% stronger
spring in the pilot valve.

Install a 40%–45% stronger
spring in the pressure
modifier valve.
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The RE4F02A has a unique way of controlling the pump slide.

The job of the mainline regulator valve is to control pressure by dumping pump volume
when mainline pressure is too high. When the mainline pressure is too high, the valve
moves toward the spring and opens a passage that sends the excess oil through the
converter relief valve to the converter. If this isn’t enough to regulate mainline pressure,
the valve moves farther toward the spring, sending pressure to the control cylinder. The
control cylinder pushes the pump slide to lower the output volume.

x

x
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The problem occurs when the area where the pump slide contacts the pump is either
worn or machined wrong. When this happens, the first time the control cylinder moves
the slide, the slide sticks hydraulically in a low volume position. This will cause low line
pressure at idle.

When the area that the slide
contacts is worn or machined
wrong, the slide can stick hydrau-
lically in a low volume position.
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To correct or prevent the pump slide from sticking, block the control cylinder piston
toward the cover. This will prevent the control cylinder from moving the pump slide. It’s
okay to do this during every RE4F02A rebuild.

To prevent the pump slide from
sticking, block the control cylinder
piston toward the cover.

Single-seal type uses
a THM 200-4R center
support bushing.

Dual-seal type uses a
THM 350 sun gear bushing.
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We haven’t found a consistent fix for these symptoms. Instead, there are a few modifica-
tions to cure the problems. You can perform these modifications, one by one, until the
problem goes away, or you can perform them all at once.

Step 1: Check mainline, and make sure it’s operating properly
(covered in the previous section.)

Step 2: Install a lighter spring in the 2–4 servo.

Install a lighter spring
in the 2–4 servo
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Step 3:  Install a heavier spring in the 1–2 accumulator piston.

Install a heavier spring into
the 1–2 accumulator piston.
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Step 4: Enlarge the feed hole to the 1–2 accumulator piston to 0.072".

Enlarge the feed hole to
the 1–2 accumulator
piston to 0.072".
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Nissan and Infinity provide diagnostic trouble codes through one of four ways:

• Power (or Power Shift) Light
• O/D Off Light
• A/T Check Light
• Digital readout at the diagnostic information display

These systems indicate there are codes in memory by flashing the light 16 times every
time you start the engine.

The light used to indicate and display codes depends on the specific vehicle you’re work-
ing on.

 "#�$�
���%����

The 300 ZX and J30s display diagnostic
trouble codes through the A/T Check light.

&������&��	��

Q45s display diagnostic trouble codes
through a digital display.

Some Nissans and Infinities display trouble
codes through the O/D Off light.

If the vehicle has a Mode switch, it indicates
codes through the Power or Power Shift light.

�"&�����%����
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To enable Nissans to display any diagnostic trouble codes stored in memory, you have to
run through a specific procedure. This puts the system into the mode to display diag-
nostic trouble codes.

Before you can begin the code procedure, you must first run through a preliminary
check, to prepare the vehicle for self-diagnosis, and to make sure the lights are working
properly.

Here’s how to prepare the system to deliver codes.

Step 1: Bring the engine to normal operating temperature.

Step 2: Turn the key off.

Step 3: Set the parking brake.

Step 4: Turn the key on, engine off.

Now you’re ready to check the display light, to make sure it’s capable of working. This
applies to all vehicles except the Q45.

This procedure depends on what type of light and switches the vehicle uses:

Step 1: Put the switch in the proper position:

• If the vehicle has an O/D Off button, work the button to make sure the O/D
Off light comes on. Then work the button again to turn the light off.

• If the vehicle has a Mode button, work the button to make sure the Power or
Power Shift light comes on. Then work the button again to turn the light off.

Step 2: Turn the key off, and wait a few seconds.

Step 3: Turn the key on, engine off.

The indicator light on the dash should come on for a few second, then turn off. This is to
check the light circuit, to make sure it’s capable of indicating codes. If the light doesn’t
come on now, check the light circuit’s operation before continuing the test procedure.

Step 4: Turn the key off.

Step 5: Move the shifter to D.

Step 6: Turn the O/D Off switch off.

Now you’re ready to begin the specific procedure to retrieve codes. The procedure de-
pends on which vehicle you’re working on.
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Here’s how to set the system to display diagnostic trouble codes, on all Nissans and
Infinities, except the J30, Q45 and Quest:

Step 1: Turn the key on, engine off, and wait for a few seconds.

Step 2: Move the shifter to 2.

Step 3: Turn the O/D switch on (light off).

Step 4: Move the shifter to 1.

Step 5: Turn the O/D switch off (light on).

Step 6: Press the throttle to the floor and release it.

Step 7: On vehicles that display codes through the O/D Off light, turn the O/D switch
on.

After performing this procedure, the computer system will display any diagnostic trouble
codes by flashing the appropriate light on the dash.

4���	
6��1
Here’s how to set the system to display diagnostic trouble codes on the Quest:

Step 1: Hold the O/D Off button in, and turn the key on, engine off. Then wait for a few
seconds, and release the button; at this point, the O/D Off light should be lit.

Step 2: Move the shifter to 2.

Step 3: Press and release the O/D Off switch; the O/D Off light should go out.

Step 4: Move the shifter to 1.

Step 5: Press and release the O/D Off switch; the O/D Off light should come back on.

Step 6: Press the throttle to the floor and release it.

After performing this procedure, the computer system will display any diagnostic trouble
codes by flashing the O/D Off light on the dash.
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Here’s how to set the system to display diagnostic trouble codes on the J30:

Step 1: Turn the key on, engine off, and wait for a few seconds.

Step 2: Move the shifter to 3.

Step 3: Press the throttle to the floor, then release it.

Step 4: Move the shifter to 2.

Step 5: Press the throttle to the floor, then release it.

Step 4: Move the shifter to the right — this puts the shifter into Manual 1.

Step 5: Press the throttle to the floor, then release it.

After performing this procedure, the computer system will display any diagnostic trouble
codes by flashing the A/T Check light on the dash.

4�5
6��1
Here’s how to set the system to display diagnostic trouble codes on the Q45:

Step 1: Turn the odometer reset counter knob counterclockwise, and hold it there for
the next step.

Step 2: Turn the key on, engine off, and then release the odometer reset knob — the
odometer display should display “AT CHECK.”

Step 3: Move the shifter to 3.

Step 4: Press the throttle to the floor, then release it.

Step 5: Move the shifter to 2.

Step 6: Press the throttle to the floor, then release it.

Step 7: Move the shifter to the right — this puts the shifter into Manual 1.

Step 8: Press the throttle to the floor, then release it.

After performing this procedure, the computer system will display any diagnostic trouble
codes on the digital odometer display.
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Nissans and M30 Infinities display diagnostic trouble codes using an 11-flash sequence.
The light flashes 11 times in a row; the sequence always starts with a long flash —
about two seconds long. It’s followed by 10 shorter flashes.

If there are no problems in the system, all ten flashes will be very short — about 0.2
seconds each.

Here’s how Nissans and most
Infinities indicate no diagnos-

tic trouble codes in memory.

But if the computer identifies a problem in the system, one of those 10 flashes will be
longer — nearly a full second long. Count the flashes: The long flash identifies the code
in memory.

For example, if the first flash after the two second flash is the long one, you’re looking at
code 1.

Here’s how Nissans and
most Infinities display

diagnostic trouble code 1.

And here’s how Nissans
and most Infinities display
diagnostic trouble code 4.

This is how Nissans and some
Infinities would display codes

1, 4 and 8 at the same time.

If the fourth flash is the longer one, you’re looking at code 4.

If there’s more than one code in memory, the computer displays all of the codes in the
same pass. Here’s how a system would display codes 1, 4 and 8 at the same time:
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After the code displays, the light remains off for about 21/2 seconds. If there are no other
codes in memory, the computer repeats the code; if there are additional codes stored,
the computer displays the next code in the sequence.

If the light flashes on and off, in regular, one-second intervals, it indicates the battery is
low or was disconnected long enough to interrupt the computer memory.
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If the light remains on or off, try performing the sequence again: You may have missed
one of the steps in the procedure.

If the light still remains off, look for a problem in one of these systems or circuits:

• shift lever position (inhibitor) switch
• 1-range switch
• kickdown switch
• idle switch (closed throttle position switch)
• overdrive switch
• display circuit system
• computer

If the battery is low, or was
disconnected long enough to

affect the computer’s memory,
the light will flash on and off in

regular, one-second intervals.
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Infinity J30s display diagnostic trouble codes using a 13-flash sequence. The light
flashes 13 times in a row; the sequence always starts with a long flash — about two
seconds long. It’s followed by 12 shorter flashes.

If there are no problems in the system, all twelve flashes will be very short — about 0.2
seconds each.
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Here’s how J30s display
diagnostic trouble code 1.

And here’s how J30s display
diagnostic trouble code 4.

��
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Here’s how J30s indicate
there are no diagnostic

trouble codes in memory.

��
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This is how the J30 computer
would display codes 1, 4 and

8 at the same time.

But if the computer identifies a problem in the system, one of those 12 flashes will be
longer — nearly a full second long. Count the flashes: The long flash identifies the code
in memory.

For example, if the first flash after the two second flash is the long one, you’re looking at
code 1.

If the fourth flash is the longer one, you’re looking at code 4.

If there’s more than one code in memory, the computer displays all of the codes in the
same pass. Here’s how a system would display codes 1, 4 and 8 at the same time:
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After the code displays, the light remains off for about 21/2 seconds. If there are no other
codes in memory, the computer repeats the code; if there are additional codes stored,
the computer displays the next code in the sequence.

If the light flashes on and off, in regular, one-second intervals, it indicates the battery is
low, or was disconnected long enough to affect the computer memory.

If the light remains on or off, try performing the sequence again: You may have missed
one of the steps in the procedure.

If the light still remains off, look for a problem in one of these systems or circuits:

• shift lever position (inhibitor) switch
• 1-range switch
• kickdown switch
• idle switch (closed throttle position switch)
• display circuit system
• computer

��

���

If the battery is low, or discon-
nected long enough to affect

the computer memory, the light
will flash on and off in regu-

lar, one-second intervals.
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The Infinity Q45 indicates diagnostic trouble codes through a digital display. This dis-
play doubles as the odometer display. During the diagnostic trouble code retrieval, you
have to turn the odometer reset knob counterclockwise; this changes the odometer
display to read “AT CHECK.”

After you’ve gone through the diagnostic trouble code retrieval procedure, any codes in
memory will display in a hexadecimal format; that is, it will display any codes as a 1
through 10, or as an A through D.

If there are no codes in memory, the odometer will display “OK.”

&������&��	��Q45s display diagnostic trouble
codes through a digital display.

�

� �

Here’s how a Q45 would dis-
play diagnostic trouble code 1.

Here’s how a Q45 indicates
there are no codes in memory.
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Here is a list of the diagnostic trouble codes that apply to Nissans. Remember, never
condemn a component based solely on a code; always check the circuit and component
before replacing any parts.

������
)��� ��
����
.��*�����
����
��	���/��
����������
����	������

.��*���	��
)��� ��
�����

sedoCelbuorTcitsongaiD

noitinifeDedoC
llA

:tpecxE
03J 54Q

1 1 1 —)rosneSnoituloveR(rosneSdeepSelciheV
detrohSronepOtiucriCnoissimsnarT

2 2 2 tiucricretemodeeps—rosneSdeepSelciheV
detrohSronepO

3 3 3 detrohSronepOtiucriCrosneSnoitisoPelttorhT

4 4 4 detrohSronepOtiucriCAdioneloStfihS

5 5 5 detrohSronepOtiucriCBdioneloStfihS

6 6 6 tiucriCdioneloShctulCnurrevOrodioneloSgnimiT
detrohSronepO

7 7 7 detrohSronepOtiucriCdioneloSpukcoL

8 8 8 ehtro,nepOsitiucricrosneSerutarepmeTFTA
tneiciffusnIsiecruoSrewoPretupmoC

9 9 9 detrohSronepOtiucriClangiSMPRenignE

01 — — detrohSronepOtiucriCdioneloSerusserPeniL

— 01 A detrohSronepOsirosneSdeepStfahSenibruT

— 11 B detrohSronepOtiucriCdioneloSerusserPeniL

— 21 C dnaenignEneewtebtiucriClortnoCenignE
detrohSronepOsisretupmoCnoissimsnarT

gnihsalFralugeR
ffOdnanO

D gnoLdetcennocsiDsawrewoPro,woLsiyrettaB
yromeMretupmoCtceffAothguonE

ffOsyatSthgiL TA
KCEHC

,hctiwSnwodkciK,hctiwSegnaR1,hctiwSrotibihnI
tiucriCyalpsiD,hctiwSevirdrevO,hctiwSeldI

retupmoCrometsyS
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Nissan clears any codes in memory automatically after you’ve repaired the problem, and
started the engine twice.



© 2001 ATRA. All Rights Reserved.

���������	
����
	���
������

����
�8
��/���	���
������

� ��	
	��
������
The revolution sensor produces an AC signal that increases in voltage and frequency as
output shaft speed increases. Typical voltage is about 0.5 VAC at a slow vehicle speed
and can go as high as 15–20 VAC in some cases.

The sensor uses two wires, but the connector has three terminal cavities: terminal 3 is
the ground wire for a shielded housing.

� � 
  � � � � � � � � � � While the computer uses the frequency to calculate vehicle speed, it won’t
recognize the signal if the voltage is below about 0.5 VAC. This is called the
threshold voltage.
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The computer must see a signal from the VSS while receiving no signal from the revolu-
tion sensor.
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The resistance should be between 500 – 600 ohms at normal operating temperature, but
checking the resistance of the revolution sensor isn’t a complete test. If the resistance is
out of range, the sensor is bad. But even if the resistance is within specs, the sensor
could still create insufficient voltage or a variation in frequency. That’s why you should
always check sensor output too.
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With the sensor either connected or disconnected, probe the two wires with your digital
meter or scope.

With the drive wheels rotating, the signal voltage should be above 0.5 VAC. The fre-
quency should be zero with the vehicle stopped, and should increase smoothly with
vehicle speed.

Shown from the sensor
side of the connector.

����
�8
��/���	���
������
����	������

DIniProtareneGesluP
niP noitcnuF

1 +rotareneGesluP

2 –rotareneGesluP

3 dnuorGdleihS
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The VSS produces an AC signal that increases in voltage and frequency with vehicle
speed. Typical voltage is about 0.5 VAC at a slow vehicle speed and can go as high as
15–20 VAC in some cases.

The combination meter (speedometer) uses the AC signal to toggle a 5-volt DC reference,
which the computer uses to calculate vehicle speed.
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The computer must see a signal from the revolution sensor and receive no signal from
the VSS.
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The resistance should be about 200 ohms at normal operating temperature, but check-
ing the resistance of the VSS isn’t a complete test. If the resistance is out of range, the
sensor is bad. But even if the resistance is within specs, the sensor could still create
insufficient voltage or a variation in frequency. That’s why you should always check
sensor output too.

������
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With the VSS either connected or disconnected, probe the two wires with your digital
meter or scope.

With the drive wheels rotating, the signal voltage should be above 0.5 VAC, and can rise
as high as 15–20 VAC. The frequency should be zero with the vehicle stopped, and
should increase smoothly with vehicle speed.
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� �
VSS connector shown
from the sensor side
of the connector
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While the VSS creates its own AC signal, the computer never actually receives that sig-
nal. Instead, the combination meter (speedometer) takes the AC signal, and creates a
digital, 5-volt DC signal that varies in frequency; as the vehicle speed increases, the
signal frequency increases with it. This is the signal that the TCM receives.
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To check the DC signal at the TCM, you’ll need a digital meter that reads DC frequency
or an oscilloscope.

• Use the pin charts to find the VSS signal wire at the computer.
• Backprobe the VSS signal wire with your meter or scope’s positive lead.
• Connect the negative lead to the computer signal ground.
• Rotate the drive wheels.

The signal from the speedometer should switch from zero to 5 volts. As you increase the
wheel speed, the signal speed — or frequency of the pulses — should increase. On a
meter, the signal voltage will average out to about 2.5 volts. The frequency of the signal
should continue to increase with wheel speed.

If the signal isn’t correct, check these three items before condemning the speedometer:

• Make sure the VSS signal to the speedometer is correct.
• Make sure you have a good 5-volt reference signal to the speedometer.
• Make sure you have a good ground to the speedometer.

If these three items check out okay, the speedometer is probably the source of the problem.
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The TPS provides a varying voltage signal to the computer.

Inside the TPS are two additional switches: the idle switch and the full throttle switch.
These switches supply the computer with a 12-volt signal, one at idle and the other at
full throttle. But failure of the idle /full throttle switches will not set a code #3. The
function and connector view is provided to avoid confusion while testing the TPS.

The TPS signal travels through the short harness attached to the side of the TPS; the
idle/full throttle signals use the connector molded to the TPS housing.
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The computer must see a TPS signal below 0.2 volts or above 5 volts.

� � '
�,-

Idle / Full Throttle Switch harness
connector shown from the switch
side of the connector

Throttle Position Sensor (TPS)
harness connector shown from
the switch side of the connector
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• Backprobe terminal #1 at the sensor.

Reference voltage should be about 5 VDC. If incorrect most Nissans supply refer-
ence voltage to the TPS from the TCM and the ECM. One of the computers should
be able to provide the correct voltage. Splice in a new wire from the correct voltage
source to the sensor.

• Backprobe terminal #3 at the sensor.

The ground circuit should have no more than 0.1 V. If incorrect, splice in a wire to
the battery (–) terminal.

• Backprobe terminal #2 at the sensor.

Signal voltage should increase steadily with throttle opening. Any sudden drop-
outs or glitches in the signal can indicate a faulty sensor or wire returning to the
ECM or TCM.

����
�8
)��
����	������

,�+����
�
�
��


#.�������

/�����

��
��0����

���#�����
��0����

�

�

'

�

,

-



���������	
����
	���
���

© 2001 ATRA. All Rights Reserved.

���

)��	��*
	��
)��
�	
	��
��0&�	��

������
)��� ��
����
.��*�����
����
�8
)��
����	������

Testing the TPS signal return voltage at the TCM is a valid test. Knowing that the return
circuit is typically wired to the ECM first, and then is an output to the TCM can shorten
diagnostic time.

The circuit pin numbers and locations vary between vehicles at the computers.

Check the signal output from the ECM. If the signal is incorrect, splice in a new wire
from the input at the PCM to the input at the TCM.
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All but one Nissan transmission use five solenoids: two shift solenoids, an overrun sole-
noid to control engine braking, a lockup solenoid, and a line pressure control
solenoid.The R4AEL in a Mazda 929 uses a 6th solenoid together with a lockup PWM;
this is an on-off solenoid.

The chart indicates the code that each solenoid will set, and the specs for testing that
solenoid.
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As soon as the ignition turns on, the computer begins monitoring current flow through
each of the solenoid circuits. The computer will identify a solenoid problem if the current
is either too high or too low.
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Solenoid codes are easy to fix as long as you keep in mind that only one or more of the
following items can cause a solenoid code to set:

Battery Voltage: Battery voltage directly affects current flow throughout all electrical
circuits, including the solenoids. The system must maintain between 12.6 to 15.0 volts
at all times.

Insufficient Ground: Make sure the transmission case is well grounded.

Poor Connections and Bad Wiring: Inspect the connectors first. If they’re good, con-
sider replacing the wire in question, from the computer to the solenoid.

snoitacificepSdioneloSnoissimsnarT

dioneloS yllamroN ecnatsiseR CDV0.31@tnerruC edoC

A nepO 03–02 Ω spma56.0–34.0 4

B nepO 03–02 Ω spma56.0–34.0 5

hctulCnurrevO nepO 03–02 Ω spma56.0–34.0 6

pukcoL )MWP(desolC 0.5–5.2 Ω elcyCytuDhtiwseiraV 7

lortnoCerusserPeniL )MWP(desolC 0.5–5.2 Ω elcyCytuDhtiwseiraV 01

lortnoCpukcoLLEA4R nepO 03–02 Ω spma56.0–34.0
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Bad Shift Solenoids: Shift solenoids don’t go bad electrically that often. But if you sus-
pect a bad solenoid, try connecting some known good solenoids to the harness, outside
of the case, before pulling the pan.

Bad Computer: Before replacing the computer, try connecting a solenoid directly to the
computer. Try to get as close to the computer connector as possible, cut the wire near
the computer connector, and connect it directly to the known good solenoid (refer to pin
chart).
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The fluid temperature sensor is a thermistor; a variable resistor that changes resistance
based on temperature. The fluid temperature sensor is a Negative Temperature Coeffi-
cient (NTC) thermistor; that is, its resistance decreases as temperature increases.

The computer supplies a 5-volt reference to the sensor. When the sensor is cold, its
resistance is high, so the signal voltage will be high. As the temperature increases, the
resistance through the sensor to ground decreases, so the voltage also decreases.
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The computer must read a signal that is out of range (open or shorted signal).

snoitacificepSrosneSerutarepmeTdiulFnoissimsnarT

erutarepmeTdiulF

ecnatsiseR egatloVFº Cº

86 02 k5.2 Ω V65.1

671 08 k3.0 Ω V54.0
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The best way to test the fluid temperature sensor operation is to start when the system
is cold, and then continue to monitor it as the system warms up. Here’s how to check
the sensor signal:

• Backprobe the fluid temperature sensor wire with the positive lead from your
scope or digital meter.

• Connect the negative lead to a good ground.

• Start the engine, and check the signal. It should be high, depending upon the
temperature outside.

Let the vehicle run with your meter connected. If possible, drive the vehicle while moni-
toring the sensor signal. As the transmission fluid warms up, the sensor signal voltage
should continue to drop off smoothly.

When the transmission temperature reaches normal operating temperature, the sensor
signal should have dropped below about half a volt.

If the sensor voltage is out of range, make sure you have a good connection to the sen-
sor. If the connections are okay, but the sensor voltage drops off to zero or jumps to 5
volts, the sensor’s probably bad.
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The engine revolution signal isn’t like other signals to the computer. Instead of coming
from a dedicated sensor, the engine revolution signal is created by the engine control
module (ECM) for the transmission computer. It’s based on the signal the ECM receives
from the crankshaft sensor.

This is a digital signal that switches from zero to five volts. It varies in frequency based
on engine RPM.
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Since the engine starts and runs, we have to assume the crankshaft sensor is working
properly. Without the reference signal from the crankshaft sensor, the engine won’t
start.

So with that in mind, you can narrow down the engine revolution signal failure to a few
areas:

• The ECM isn’t developing the proper signal.

• There’s an open or short in the wiring between the ECM and the transmission
computer.

• The transmission computer isn’t acknowledging the signal properly.

Check the signal from the ECM at the transmission computer with the engine running,
using a scope or digital meter.

• If you’re getting a signal at the transmission computer, the TCM itself is most
likely the problem.

• If you don’t have a signal at the transmission computer, run a new wire from the
ECM to the transmission computer.

• If you still don’t get a signal, the problem is most likely in the ECM.
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niP noitcnuF snoitidnoC langiS

1 dioneloSlortnoCerusserPeniL eldI CDV5.2–5.1

elttorhTlluF CDV5.0<

2 porD/wdioneloSlortnoCerusserPeniL
rotsiseR

eldI CDV41–5

elttorhTlluF CDV5.0<

3 thgiLrotacidnIrewoPrOthgiLffOD/O edoMrewoPnIroffOD/O CDV5.0<

nOD/O +B

4 noitingI ffOyeK CDV0

nOyeK +B

5 dioneloSCCT ffOdioneloS CDV0.1<

nOdioneloS CDV51–8

6 AdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

7 BdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

8 dioneloSlortnoC2-3/hctulCnurrevO ffOdioneloS CDV5.0<

nOdioneloS +B

9 noitingI ffOyeK CDV0

nOyeK +B

31 )sledoMemoS(N/PhctiwSrotibihnI lartueNrokraPnI CDV0.1<

segnaRrehtOllA CDV0.5

41 hctiwSeldI eldI +B

eldIevobA CDV0.1<

51 dnuorG syawlA CDV1.0<

61 1hctiwSrotibihnI woLlaunaMnI +B

segnaRrehtOllA CDV5.0<

71 2hctiwSrotibihnI 2launaMnI +B

segnaRrehtOllA CDV5.0<

81 DhctiwSrotibihnI evirDnI +B

segnaRrehtOllA CDV5.0<

91 NroPhctiwSrotibihnI kraProlartueNnI +B

segnaRrehtOllA CDV5.0<
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niP noitcnuF snoitidnoC langiS

02 RhctiwSrotibihnI esreveRnI +B

segnaRrehtOllA CDV5.0<

12 hctiwSelttorhTlluF elttorhTlluF +B

sgninepOelttorhTrehtOllA CDV5.0<

32 rewoPevilApeeK nOyeK +B

ffOyeK +B

42 langiSdeepSenignE dluohSegatloV:gninnuRenignE
MPRenignEhtiwesiR

CDV5.2-6.0

52 rosneSnoituloveR dluohSegatloV:gnitatoRsleehW
deepSelciheVhtiwesiR

CAV5.0>

72 rosneSdeepSelciheV deppotSelciheV CDV5ro0

gnivoMelciheV CDV5.2

13 egatloVecnerefeRSPT ffOyeK CDV0

nOyeK CDV5

33 rosneSerutarepmeTdiulFnoissimsnarT )Cº02(Fº86@FTA CDV65.1

)Cº08(Fº671@FTA CDV54.0

43 langiSSPT eldI CDV6.0–2.0

elttorhTlluFotyllaudarGsesiR CDV0.4–0.3

53 dnuorGSPT syawlA CDV1.0<

63 )sledoMemoS(hctiwSrewoPT/A noitisoPrewoPnihctiwS +B

noitisoPrewoPnitoNhctiwS CDV0.1<

73 langiSlortnoCesiurC demrofrePgnieBesiurCDCSA +B

demrofrePgnieBtoNesiurCDCSA CDV0.1<

93 hctiwStceleSD/O nOhctiwSD/O CDV41–5

ffOhctiwSD/O CDV1.0<

04 lortnoCesiurCmorflangiStuCD/O desaeleResiurCDCSA CDV5.5-5.4

deilppAesiurCDCSA CDV0.1<

24 )sledoMemoS(hctiwStrofmoCT/A nOnoitisoPtrofmoC +B

ffOnoitisoPtrofmoC CDV0.1<

84 dnuorG syawlA CDV1.0<
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niP noitcnuF snoitidnoC langiS

1 2hctiwSrotibihnI 2launaMnI +B

segnaRrehtOllA CDV5.0<

2 1hctiwSrotibihnI woLlaunaMnI +B

segnaRrehtOllA CDV5.0<

3 )sledoMemoS(hctiwSrewoPT/A noitisoPrewoPnihctiwS +B

noitisoPrewoPnitoNhctiwS CDV0.1<

4 hctiwSeldI eldI +B

eldIevobA CDV0.1<

6 lortnoCesiurCmorflangiStuCD/O desaeleResiurCDCSA CDV5.5–5.4

deilppAesiurCDCSA CDV0.1<

7 hctiwSelttorhTlluF elttorhTlluFtA +B

sgninepOelttorhTrehtOllA CDV5.0<

8 langiSlortnoCesiurC demrofrePgnieBesiurCDCSA +B

demrofrePgnieBtoNesiurCDCSA CDV0.1<

9 hctiwStceleSD/O nOhctiwSD/O CDV41–5

ffOhctiwSD/O CDV1.0<

01 egatloVecnerefeRSPT ffOyeK CDV0

nOyeK CDV5

11 langiSSPT eldI CDV6.0–2.0

elttorhTlluFotyllaudarGsesiR CDV0.4–0.3

21 rosneSerutarepmeTdiulFnoissimsnarT )Cº08(Fº86@FTA CDV65.1

)Cº08(Fº671@FTA CDV54.0

51 dnuorGSPT syawlA CDV1.0<

61 rosneSnoituloveR dluohSegatloV:gnitatoRsleehW
deepSelciheVhtiwesiR

CAV5.0>

71 hctiwSelttorhTlluF elttorhTlluFtA +B

sgninepOelttorhTrehtOllA CDV5.0<

91 ProNhctiwSrotibihnI kraProlartueNnI +B

segnaRrehtOllA CDV5.0<

02 DhctiwSrotibihnI evirDnI +B

segnaRrehtOllA CDV5.0<
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niP noitcnuF snoitidnoC langiS

12 dioneloSlortnoC2-3/hctulCnurrevO ffOdioneloS CDV5.0<

nOdioneloS +B

22 dioneloSCCT ffOdioneloS CDV0.1<

nOdioneloS CDV41–8

32 thgiLrotacidnIrewoProthgiLffOD/O ffOD/O 5.0<

edoMrewoPnironOD/O +B

42 rosneSdeepSelciheV deppotSelciheV CDV5ro0

gnivoMelciheV CDV5.2

52 langiSdeepSenignE dluohSegatloV:gninnuRenignE
MPRenignEhtiwesiR

CAV5.2–6.0

62 RhctiwSrotibihnI esreveRnI +B

segnaRrehtOllA CDV5.0<

82 rewoPevilApeeK nOyeK +B

ffOyeK +B

92 noitingI ffOyeK CDV0

nOyeK +B

03 noitingI ffOyeK CDV0

nOyeK +B

13 dnuorG syawlA CDV1.0<

23 dnuorG syawlA CDV1.0<

33 porD/wdioneloSlortnoCerusserPeniL
rotsiseR

eldI CDV41–5

elttorhTlluF CDV5.0<

43 dioneloSlortnoCerusserPeniL eldI CDV5.1–1

elttorhTlluF CDV5.0<

53 AdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

63 BdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B
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niP noitcnuF snoitidnoC langiS

1 dioneloSlortnoCerusserPeniL eldI CDV5.2–5.1

elttorhTlluF CDV5.0<

2 porD/wdioneloSlortnoCerusserPeniL
rotsiseR

eldI CDV41–5

elttorhTlluF CDV5.0<

3 dioneloSCCT ffOdioneloS CDV0.1<

nOdioneloS CDV41–8

01 noitingI ffOyeK CDV0

nOyeK +B

11 AdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

21 BdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

31 thgiLffOD/O ffOD/O CDV5.0<

edoMrewoPnIronOD/O +B

61 hctiwSeldI eldI +B

eldIevobA CDV0.1<

71 hctiwSelttorhTlluF elttorhTlluF +B

sgninepOelttorhTrehtOllA CDV5.0<

81 lortnoCesiurCmorflangiStuCD/O desaeleRsiesiurCDCSA CDV5.5–5.4

deilppAsiesiurCDCSA CDV0.1<

91 noitingI ffOyeK 0

nOyeK +B

02 dioneloSlortnoS2–3/hctulCnurrevO ffOdioneloS CDV5.0<

nOdioneloS +B

22 hctiwStceleSD/O nOhctiwSD/O CDV41–5

ffOhctiwSD/O CDV1.0<

42 lortnoCesiurCmorflangiStuCD/O desaeleRsiesiurCDCSA CDV5.5–5.4

deilppAsiesiurCDCSA CDV0.1<

52 dnuorG syawlA CDV1.0<
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niP noitcnuF snoitidnoC langiS

62 1hctiwSrotibihnI woLlaunaMnI +B

segnaRrehtOllA CDV5.0<

72 2hctiwSrotibihnI 2launaMnI +B

segnarrehtollA CDV5.0<

82 rewoPevilApeeK nOyeK +B

ffOyeK +B

92 rosneSnoituloveR dluohSycneuqerF:gnitatoRsleehW
deepSelciheVhtiwesiR

CAV5.0>

03 MCE

13 MCE

23 egatloVecnerefeRSPT ffOyeK CDV0

nOyeK CDV5

33 MCE

43 DhctiwSrotibihnI evirDnI +B

segnaRrehtOllA CDV5.0<

53 RhctiwSrotibihnI esreveRnI +B

segnaRrehtOllA CDV5.0<

63 ProNhctiwSrotibihnI ProNnI +B

segnaRrehtOllA CDV5.0<

93 langiSdeepSenignE dluohSycneuqerF:gninnuRenignE
MPRenignEhtiwesiR

CDV5.2–6.0

04 SSV deppotSelciheV CDV5ro0

)ycneuqerFCD(deepStaelciheV CDV5.2

14 langiSSPT eldI CDV6.0–2.0

elttorhTlluFotyllaudarGsesiR CDV0.4–0.3

24 dnuorGSPT syawlA CDV1.0<

54 hctiwSekarB deilppAladePekarB +B

desaeleRladePekarB CDV0

74 rosneSerutarepmeTdiulFnoissimsnarT )C°02(F°86@FTA CDV65.1

)C°08(F°671@FTA CDV54.0

84 dnuorG syawlA CDV1.0<
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niP noitcnuF snoitidnoC langiS

1 3hctiwSrotibihnI 3launaMnI CDV1.0<

segnaRrehtOllA +B

2 2hctiwSrotibihnI 2launaMnI CDV1.0<

segnaRrehtOllA +B

3 hctiwSekarB deilppAladePekarB +B

desaeleRladePekarB CDV0.1<

4 hctiwSeldI eldI +B

eldIevobA CDV0.1<

5 2rosneSdeepS deppotSsleehWevirD CDV5ro1.0<

gnitatoRsleehWevirD sesluPV0.5

6 lortnoCesiurCmorflangiStuCD/O desaeleResiurCDCSA CDV5.5–5.4

deilppAesiurCDCSA CDV0.1<

8 langiSlortnoCesiurC demrofrePgnieBesiurCDCSA +B

demrofrePgnieBtoNesiurCDCSA CDV0.1<

9 1 ts hctiwSdloHraeG nOhctiwS CDV41–5

ffOhctiwS CDV1.0<

01 hctiwSDWF nODWF CDV1.0<

ffODWF +B

11 langiSSPT eldI CDV6.0–2.0

elttorhTlluFotyllaudarGsesiR CDV0.4–0.3

21 rosneSerutarepmeTdiulFnoissimsnarT )C°02(F°86@FTA CDV65.1

)C°08(F°671@FTA CDV54.0

31 thgiLrotacidnI2launaM 2launaMnI CDV1.0<

segnaRrehtOllA +B

41 kraPhctiwSrotibihnI kraPnI CDV1.0<

segnaRrehtOllA +B

51 dnuorGSPT syawlA CDV1.0<

61 rosneSnoituloveR dluohSycneuqerF:gnitatoRsleehW
deepSelciheVhtiwesiR

CAV5.0>

81 rewoPevilApeeK ffOyeK +B

nOyeK +B
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niP noitcnuF snoitidnoC langiS

91 NhctiwSrotibihnI lartueNnI CDV1.0<

segnaRrehtOllA +B

02 DhctiwSrotibihnI evirDnI CDV1.0<

segnaRrehtOllA +B

12 dioneloSlortnoC2–3/hctulCnurrevO ffOdioneloS CDV5.0<

nOdioneloS +B

22 dioneloSCCT ffOdioneloS CDV0.1<

nOdioneloS CDV41–8

32 thgiLrotacidnIrewoProthgiLffOD/O ffO CDV5.0<

edoMrewoPnironO +B

42 dioneloShctulCrefsnarT edoMDW2 CDV1.0<

edoMDW4 seiraV

52 langiSdeepSenignE dluohSycneuqerF:gninnuRenignE
MPRenignEhtiwesiR

CDV5.2–6.0

62 RhctiwSrotibihnI esreveRnI CDV1.0<

segnaRrehtOllA +B

82 thgiLerutarepmeTliO nOthgiL CDV1.0<

ffOthgiL +B

92 noitingI ffOyeK CDV0

nOyeK +B

03 noitingI ffOyeK CDV0

nOyeK +B

13 dnuorG syawlA CDV1.0<

23 dnuorG syawlA CDV1.0<

33 porD/wdioneloSlortnoCerusserPeniL
rotsiseR

eldI CDV41–5

elttorhTlluF CDV5.0<

43 dioneloSlortnoCerusserPeniL eldI CDV41–5

elttorhTlluF CDV5.0<

53 AdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

63 BdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B
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niP noitcnuF snoitidnoC langiS

1A dnuorG syawlA CDV1.0<

2A hctiwSDWF devomeResuF +B

dellatsnIesuF CDV1.0<

3A langiSlortnoCesiurC demrofrePgnieBesiurCDCSA +B

demrofrePgnieBtoNesiurCDCSA CDV0.1<

5A langiSSBA nOhctiwS CDV1.0<

ffOhctiwS CDV01–6

6A hctiwSlaunaM nOhctiwS CDV1.0<

ffOhctiwS +B

7A hctiwSekarB deilppAladePekarB +B

desaeleRladePekarB CDV5.0<

8A NhctiwSrotibihnI lartueNnI +B

segnaRrehtOllA CDV5.0<

9A PhctiwSrotibihnI kraPnI +B

segnaRrehtOllA CDV5.0<

01A RhctiwSrotibihnI esreveRnI +B

segnaRrehtOllA CDV5.0<

11A SSV deppotSelciheV CDV5ro0

)ycneuqerFCD(deepStaelciheV CDV5.2

41A rewoPevilApeeK nOyeK +B

ffOyeK +B

61A hctiwSeldI eldI CDV1.0<

eldIffO CDV6–3

02A dnuorG syawlA CDV1.0<
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niP noitcnuF snoitidnoC langiS

1B DhctiwSrotibihnI evirDnI +B

segnaRrehtOllA CDV5.0<

2B 3hctiwSrotibihnI 3launaMnI +B

segnaRrehtOllA CDV5.0<

3B 2hctiwSrotibihnI 2launaMnI +B

segnaRrehtOllA CDV5.0<

4B 1hctiwSrotibihnI 1launaMnI +B

segnaRrehtOllA CDV5.0<

6B noitingI ffOyeK 0

nOyeK +B

7B dnuorG syawlA CDV1.0<

8B langiSSPT eldI CDV6.0–2.0

elttorhTlluFotyllaudarGsesiR CDV0.4–0.3

01B rosneSerutarepmeTdiulFnoissimsnarT )C°02(F°86@FTA CDV65.1

)C°08(F°671@FTA CDV54.0

21B rotareneGesluP deppotSsleehW 0

gnitatoRleehW CA5.0

1C noitingI ffOyeK 0

nOyeK +B

3C dioneloSDWF nIesuFDWF +B

tuOesuFDWF CDV5.0

5C dioneloSCCT ffOdioneloS CDV0.1<

nOdioneloS CDV41–8

7C porD/wdioneloSlortnoCerusserPeniL
rotsiseR

eldI CDV5.2

elttorhTlluF CDV5.0<

8C dioneloSlortnoCerusserPeniL eldI CDV41–5

elttorhTlluF CDV5.0<

01C dnuorG syawlA CDV1.0<

31C BdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

41C AdioneloStfihS ffOdioneloS CDV5.0<

nOdioneloS +B

51C dioneloSlortnoC2–3/hctulCnurrevO ffOdioneloS CDV5.0<

nOdioneloS +B
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