applications have
long used sophis-
ticated diagnostic

strategies for the solenoids and relays.
Several different strategies are used
based on the year and type of com-
puter.

Many solenoid and relay prob-
lems will set a specific DTC. You can
quickly pinpoint the cause of the DTC
with a quality scan tool and some basic
understanding of the circuits and sys-
tems involved.

Solenoid failures can be caused by
either hydraulic/mechanical problems
or electrical problems. Many techni-
cians have difficulty diagnosing these
solenoids electrically, so we’re going
to look at a few ways to shortcut
your diagnostic time and increase your
effectiveness when diagnosing these
systems.

Most shift solenoids have fault
codes available for electrical faults.
These faults include:

e Open circuit or solenoid

e  Short to ground

e  Short to B+

e  Shorted solenoid

Shift solenoids are controlled in a
specific sequence to provide four for-
ward speeds. Each solenoid is turned
on (grounded — computer pin volt-
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age low), or turned off (ungrounded
— computer pin voltage high) by the
computer.

Each solenoid has its own ground
and feedback (sense line) circuit in the
computer driver circuit. This circuit
acts like a built-in digital voltmeter for
the computer.

As the solenoid is commanded
on, the computer expects to see the
feedback (sense line) voltage pulled
low (close to zero volts). If the volt-
age remains high, the computer sets
a trouble code. If the code sets while
the solenoid is on, it indicates either a
shorted solenoid or a short to B+ on the
ground side of the circuit (between the
solenoid and computer).

When the solenoid is turned off
(de-energized), the computer expects
to see the solenoid pin voltage rise to

by Steve Garrett

the computer will set the same code,
but it indicates a different failure. If the
code sets when the solenoid is com-
manded off, look for an open circuit or
solenoid, or a short to ground (Figure
1).

NOTE: A short to ground on the
feed side (B+) of the solenoid circuit
will blow the fuse feeding that circuit.
This will usually set multiple solenoid
codes because it’ll affect all of the sole-
noids powered by that fuse.

Solenoid code diagnosis will take
on one of the following diagnostic strat-
egies and displays:

e QDM feedback — matching

commanded/feedback lines.

e Sense line code settings — No
scan tool feedback line sup-
port.

e ODM feedback—Commanded

system voltage at the feedback circuit On/Off — Feedback OK/
(sense line). If the voltage remains low, Fault
PCM
SOLENOID
SOLENOID DRIVER
st V) 7~ !
12V
FEEDBACK PCM
CIRCUIT
ON = 0V = CIRCUIT GROUNDED
OFF = 12V = CIRCUIT UNGROUNDED

GEARS May/June 2007



IF IT COMES BACK,
WHO GIV

-, S
el |
S

=Xy,

ORIt -

nsiae every iransiec™ Kit you'll always 1ind tne nignest quality components, the
T0St COMpiete wechnical Information dnd 10gical Su=pdckdaging. Nnonoay makes
ransmission parts more aependaniée. bETEr parts ana Peter periormance
MEAns 1€SS CNance 01 a COmMeNAcK, S0 INSISt 0N renunaimng witn e nest.

NSIST 0N Iransiec KIts 1rom rreuaennerg-Nui,;ne u.c. supplier witn

TRANS'SC

R

D Freudenberg

w o 1:419.499.2502 e F: 419.499.3337 e www.TransTec.com e Milan, OH 44846




Shortcuts to GM Solenoid Electrical Diagnosis, Part 1

1-2 SOLENOID 2-3 SOLENOID
ON < OFF <
NORMAL MATCH MATCH
1-2 FEEDBACK 2-3 FEEDBACK
ON « OFF <
FAULT INDICATED
1-2 SOLENOID 2-3 SOLENOID
1. Short to Ground OFF = ON
2. Open 1-2 FEEDBACK FAILTO | 2.3 FEEDBACK
3. PCM Fault ON <—— MATCH ON

e ODM feedback — Individual
display of feedback for all
failures.

Feedback Control
Operation (QDM
Equipped Computers)

Feedback status indicates the actu-
al PCM solenoid driver circuit volt-
ages when solenoid is turned on or off.
An ON feedback value indicates the
PCM driver circuit voltage is low. An
OFF feedback value indicates the PCM
driver circuit voltage is high.

Normal Feedback; QDM
Applications — To be considered nor-
mal, feedback status (On/Off) must
match the solenoid command. When
the command is on, feedback status
should indicate ON. When command
is off, feedback status should indicate

OFF (Figure 2).

Faults Indicated — Faults are indi-
cated when feedback status doesn’t
match solenoid command status. For
example:

1. Feedback always indicates
ON: The feedback voltage remains low,
even when the computer is command-
ing the solenoids off. This condition
indicates one of three possible failures
(Figure 3):

a) Short to Ground

b) Open Circuit

¢) PCM Fault

2. Feedback always indicates
OFF: The feedback voltage remains
high, even when the computer is com-
manding the solenoids on. This condi-
tion indicates one of three possible
failures (Figure 4):

a) Short to B+ between the PCM
and the solenoid

b) Shorted Solenoid

¢) PCM Fault

NOTE: Some applications use
driver circuits called ODMs rather
than QDMs. The term ODM stands for
Output Driver Module. ODMs operate
the same as QDMs, except their feed-
back circuits display OK or Fault rather
than On or Off.

Feedback Diagnosis (ODM
Equipped Computers)

Solenoid diagnosis on computers
equipped with Output Driver Modules
(ODM) represents the simplest diag-
nostic routine for finding solenoid
faults. Two types of feedback readings
may appear on your scan tool, depend-
ing on the vehicle software. To make
it easier to understand we will refer to
them as Type 1 or Type 2 ODM feed-
back diagnostics.

FAULT INDICATED
1. Short to B+
2. Shorted Solenoid
3. PCM Fault

1-2 SOLENOID 2-3SOLENOID
ON <« OFF

1-2 FEEDBACK FAILTO | 2.3 FEEDBACK
OFF «— | MATCH OFF

TYPE 1
1-2 SOLENOID 2-3 SOLENOID
ON OFF
NORMAL
OPERATION
1-2 SOLENOID 2-3 SOLENOID
FEEDBACK FEEDBACK
—» "OK" "OK"
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Shortcuts to GM Solenoid Electrical Diagnosis, Part 1

Type 1 is similar to the diagnostic
displays used on QDM equipped vehi-
cles. To be considered normal feedback,
the word OK must appear whenever the
solenoid is ON or OFF (Figure 5). If
the word FAULT appears at any time, a
failure is present.

In the example, the computer has
commanded the 1-2 solenoid ON and
the feedback indicated a fault was pres-
ent (Figure 6).

The failure present is one of the
following:

* A shorted solenoid

* A short to voltage in solenoid

circuit between the solenoid
and the computer

e A faulty computer

In the example (Figure 7), the com-
puter is commanding the 1-2 solenoid
OFF, and the feedback indicates a fault.
This indicates one of the following
failures:

* An open solenoid

* A short to ground

*  Anopen in the solenoid circuit

between the solenoid and the
computer

e A faulty computer

In this example (figure 8), the 1-2
solenoid circuit is indicating a fault.
This indicates one of these problems:

* A shorted solenoid

e A short to voltage in the sole-

noid circuit between the sole-
noid and the computer

e A faulty computer

Here’s another example where the
1-2 solenoid circuit is indicating a fault
(Figure 9). This time, the problem has
to be:
* An open solenoid
* A short to ground
*  Anopen in the solenoid circuit
between the solenoid and the
computer
e A faulty computer

In the next issue of GEARS, we’ll
look at specific transmissions and vehi-
cle systems, and see how these diag-
nostic procedures can make it easy to
shortcut your diagnosis.

L o

1-2 SOLENOID 2-3 SOLENOID
ON OFF
FAULT
INDICATED
1-2 SOLENOID 2-3 SOLENOID
FEEDBACK FEEDBACK
> "FAULT" "OK"
TYPE 1
1-2 SOLENOID 2-3 SOLENOID
OFF OFF
FAULT
INDICATED
1-2 SOLENOID 2-3 SOLENOID
FEEDBACK FEEDBACK
» "FAULT" "OK"
TYPE 2
1-2 SOLENOID ON
COMMANDED
1-2 SOLENOID NO
NORMAL SHORT TO GROUND
OPERATION OR OPEN
1-2 SOLENOID NO
SHORT TO VOLTAGE
OR SHORTED
1-2 SOLENOID ON
COMMANDED
1-2 SOLENOID NO
FAULT SHORT TO GROUND
INDICATED OR OPEN
‘ 1-2 SOLENOID YES
SHORT TO VOLTAGE
OR SHORTED
1-2 SOLENOID OFF
COMMANDED
FAULT 1-2 SOLENOID YES
INDICATED . SHORT TO GROUND
" OR OPEN
1-2 SOLENOID NO
SHORT TO VOLTAGE
OR SHORTED
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Superior’s Lock-It-Later Delay Box
Let’s You Gontrol Lock-Up Timing

The new Lock-It-Later Delay Box — is an FEEA i
economical way to control lock-up timing

in a wide range of applications. * The Lock-It-Later Delay Box allows circuit

The Lock-It-Later Delay Box is easy to adjustment from 2 to 27 seconds - letting you
install and allows you to then adjust a control when you want lock-up.

circuit from 2 to 27 seconds, letting you _
put lock-up where you want it to be. * Pertect for lock-up control in 700-R4, 200-4R,

Designed to work in many different 1256, 2000, 3500, E40D transmiSSions

applications where the delay of a ~ « The Lock-It-Later Delay Box can be installed
specific circuit is desired — particularly in on the 12 volt supply side of the circuit or on
no computer situations or units the ground side

transplanted into early model vehicles.
The Lock-lt-Later Delay Box — another ~ * A great companion to the Superior High Gear
simple solution from Superior! Lock-up Package and Adjustable Vacuum Switch.

2-3 Accumulator Springs (K075)
T gy These replacement
AVRILABLE /SN springs for the AOD,
- AODE and 4R70W are

BN designed nottocoil | FOR MORE INFORMATION OR TO
S Dind and break like LOCATE A DISTRIBUTOR NEAR YOU

the original springs

commonly found in
these units. Comes _451 - 1 1 5
in a package of three

springs. www.superior-transmission.com






