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ARTICLE BEGINNING

1995 STARTI NG & CHARG NG SYSTEMS
CGeneral Mdtors Corp. - Alternators & Regul ators

Cadillac 4.6L: Concours, Eldorado, Seville

NOTE: This article covers the electronic Powertrain Control Mbdul e
(PCM portion of the charging system For bench testing
i nformati on and over haul procedures, see the
ALTERNATOR & REGULATOR - TESTING & OVERHAUL article.

DESCRIPTION

The CS144, 140-anp generator is used along with the
| nstrunent Panel Cluster (IPC) and Powertrain Control Mdule (PCM. CS
stands for charging system 144 denotes the outside dianeter (in
mllinmeters) of the generator stator |am nations.

The generator and related charging systemcircuitry has
sel f-di agnostic capability. A comrunication process has been
i ncor porated between the I PC, PCM and CS144 generator. \Wen the
generator circuit voltage passes outside of programed |imts (10-16
volts), Codes 1041, 1042 and/or PO16 will set. The mal functi on may
al so be indicated by BATTERY VOLTS LOW BATTERY VOLTS H GH or SERVI CE
ENG NE SOON nessage on the Driver Infornmation Center (DI C). Codes
| 041, 1042 and P016 will remain in PCM nenory until cleared. See
MANUAL OPERATI ON OF SELF- DI AGNOSTI CS under SELF- DI AGNOSTI CS.

The IPC will al so cause BATTERY NO CHARGE nessage to be
di splayed on DIC if the generator regulator internally grounds the "L"
termnal. The PCMw Il set Code P110.

The voltage regulator is enclosed in a solid nold, nounted
i nside the generator. A capacitor, mounted in the end frame, protects
the rectifier bridge fromhigh voltage and suppresses radi o noi se.

OPERATION

The vol tage regul ator controls the field using a Pul se Wdth
Modul ated (PWM) signal, neasured in duty cycles. A PWM signal
continuously cycles on and off. On-tinme can vary within each cycle.

When the ignition switch is turned to the RUN position, the
PCM applies voltage to the regul ator before engine is started. The
regulator, nowin field strobe function, applies a snall percentage of
the duty cycle to the field wi ndings, which produce a magnetic field.
As generator RPMincreases, the field strobe function is disabled and
normal regul ati on occurs.

When field current is on, the regulator switches the field
current on and off at a fixed frequency of about 400 cycl es per



second. By varying the overall time on and off, correct average field
current for proper systemvoltage control is achieved. At high speeds,
the on-time may be 10 percent. At |ow speeds with a heavy el ectri cal

| oad, the on-tine nay be as nmuch as 90 percent.

The PCM nonitors the regulator fromthe "L" term nal of the
generator. The regulator will internally ground the "L" term nal when
it detects an internal fault. Wen this ground condition is sensed,
the 1PC will cause BATTERY NO CHARGE nessage to be displayed on DI C
The PCMwi || set Code P110.

SELF-DIAGNOSTICS

NOTE: Vehicle is equi pped with el aborate sel f-diagnostics which
covers nmany on-vehicle systens. This article only covers the
portion of those systens which relates to charging system
di agnosi s.

CAUTI ON:  Accessi ng sel f-diagnostics for 30 m nutes w thout running
engine will discharge battery, resulting in a possible
no-start condition. To ensure proper operation, attach
battery charger to battery.

ENTERING SELF-DIAGNOSTICS

NOTE: Di agnosi s should not be attenpted unless all | PC segnments
illumnate, as it could lead to m sdiagnosis. If any segment
is inoperative, affected display panel should be repl aced.

1) Turn ignition on. Sinultaneously push OFF and WARMER
buttons on Cimte Control Center (CCC). Continue pushing OFF and
WARMER buttons until segnent check appears (about 3 seconds) on
| nstrunment Panel Control (1PC).

NOTE: Failure of any segnent to glow may result in inaccurate test
results. Replace any inoperative segnent display before
proceedi ng with sel f-diagnostic process.

2) When segnent check appears (all segnents glow), system has
entered into sel f-diagnostic node. Rel ease both buttons. Driver
I nformation Center (DIC) will display diagnostic trouble codes.

Di agnostic trouble code | evel displays PCM codes first, followed by
| PC, ACP, SIR and TCS codes (if so pronpted).

3) To proceed to desired |evel, press and release CCC H (fan
up) button for "yes" or LO (fan down) button for "no". Press LO button
to go to next test level (i.e., IPC?, ACP?, SIR? or TCS?) or press OFF
button to return to next selection in previous test |evel.

4) At any tinme during display of diagnostic trouble codes,
systemwi || exit self-diagnostic service node and return to nor fkiTERNATOR & F



vehi cl e operation if AUTO or DEFOG button on CCC is pressed.
DISPLAYING TROUBLE CODES

1) After self-diagnostics is entered, any diagnostic trouble
code stored in nmenory will be displayed. Diagnostic trouble codes
appear in ascending (3-digit) nunerical order and are prefixed by "P"
(PCM), "1" (IPC), "A" (ACP), "R' (SIR) or "T" (TCS). A final digit of
either a "C'" (current) or "H' (history)”" will also be indicated on
every code. Diagnostic trouble code |evel displays PCM codes first,
followed by IPC, ACP, SIR or TCS (if so pronpted).

2) If no codes are present for a system a "NO X CODE"
message (with X being system i.e. "P", "I", etc.) wll be displayed.
| f communication line to a conponent is not operating, a "NO X DATA"
nmessage will be displayed, indicating that | PC could not comrunicate
with that system

3) At any tine during display of diagnostic trouble codes, to
exit fromservice node and go back to normal vehicle operation, press
AUTO or DEFOG button on CCC

PCM CHARGING SYSTEM TROUBLE CODES

*  Code P016
This code sets if generator voltage neasured is |less than 10
volts or greater than 16 volts for nore than 5 seconds and
engi ne speed is equal to or greater than 500 RPM

*  Code P110
This code sets if PCM commands generator on and generator
feedback indicates that it is off for 15 seconds.

NOTE: After system conpl etes di agnostic troubl e code displ ay
cycle, system can test chargi ng system conponents and/ or
circuitry indicated by trouble codes. See MANUAL OPERATI ON
OF SELF- DI AGNCSTI CS under SELF- DI AGNOSTI Cs.

IPC CHARGING SYSTEM TROUBLE CODES

*  Code 1041
This code sets when engine is running at a speed greater than
800 RPM and I PC voltage is less than 10.6 volts for nore than
2 seconds.

*  Code 1042
This code sets when engine is running at a speed greater
than 800 RPM and I PC voltage is greater than 16 volts for
nore than 2 seconds.

Code 1041 will cause BATTERY VOLTS LOW nessage to be
di spl ayed. Code 1042 will cause BATTERY VOLTS H GH nessage to be
di spl ayed. I PC will cause nessage BATTERY NO CHARGE to be displayeéLFERNATOF



generator regulator internally grounds termnal "L". The PCMw || set
Code P0110.

MANUAL OPERATION OF SELF-DIAGNOSTICS

NOTE: Manual operation of self-diagnostic systemis intended for
use with TROUBLE CODE CHARTS. Before using flow charts,
becone conpletely famliar with procedures in MANUAL
OPERATI ON OF SELF- DI AGNCSTI Cs.

Maki ng Sel ecti on Choi ces
During manual operating node of self-diagnostics, buttons on
CCC function in foll owi ng manners:

* LO
LO button is used to cycle through selection choices. In al
i nstances, continued use of this button will cause choices to
repeatedly cycle through all avail abl e choi ces.

* H

H button is used to confirmsystem test sel ection choices.
Press this button when desired test or systemis displayed.

*  OFF
OFF button is used to back up (or escape) during selection
process. Continued pressing of this button will back up

manual operating node to display of diagnostic trouble codes.
* AUTO or DEFOG

AUTO or DEFOG button may be pressed at any tinme during

di spl ay of diagnostic trouble codes or manual operating node

to exit self-diagnhostics service node and return to nornal

vehi cl e operati on.

System Sel ecti on

1) After all trouble codes have been displayed (see
DI SPLAYI NG TROUBLE CODES under SELF- DI AGNOSTI CS), each avail abl e
system can be accessed for further specific diagnostic tests. First
system avail abl e for testing automatically displays. For exanple: PCW?
shoul d now be present on displ ay.

2) Pressing H button on CCC will select displayed system for
testing. Pressing LO button on CCC will display next avail able system
sel ection.

3) This allows display to be cycled through all system
choi ces. List of systens will be repeated followi ng end of system
list. Pressing OFF button on CCC will stop system sel ection process
and return display to begi nning of diagnostic trouble code sequence.

NOTE: Test type selections are also available for Instrunent Panel
Cluster (I1PC) and are preceded with IPC (i.e. |PC DATA?, |IPC
| NPUTS?) .

ALTERN



Test Type Sel ection

After a specific system has been selected for testing, select
desired test type. Avail able test types include PCM DATA?, PCM | NPUTS?
, PCM QUTPUTS?, PCM OVERRI DE?, PCM CLEAR CODES? and PCM SNAPSHOT?.
System nay now di splay any of these 6 test types:

*  PCM DATA?
PCM DATA sel ection allows view ng of inputs PCMuses to
control powertrain functions. Each data paranmeter is
di spl ayed on the DIC and is the actual value, not default
val ue of PCM

*  PCM | NPUTS?
PCM | NPUT sel ection provides testing of switches that input
to PCM Input status is shown on display as H or LO | nput
cycle status is shown as "0" until PCM sees input cycled from
LOto H, or H to LO since selected input was first
di spl ayed. After PCM has seen input cycle, status then
changes from"0" to "X", indicating input being tested has
cycl ed and passed the input test.

*  PCM OUTPUTS?
PCM OQUTPUTS sel ection provides ability to cycle PCM
-controlled outputs. DI C display identifies solenoid or
relay, and state PCMis comuandi ng that device. H indicates
solenoid or relay is energized, and LO indicates sol enoid or
relay is de-energized. PCM QUTPUT tests can only be perforned
wi t h engi ne not running.

*  PCM OVERRI DES?
PCM OVERRI DES sel ection perfornms 2 functions. First, it
di spl ays a conponent's current operational status as a
percentage of its full range. Second, it permts a
conponent's present functional status to be overridden and
controlled by technician. This is represented as an override
percentage fromzero to 99.

*  PCM CLEAR CODES?
When PCM CLEAR CCDES sel ection is chosen, PCMw |l clear all
stored PCM di agnostic trouble codes. PCM CLEAR CODES
sel ection di splays PCM CODES CLEAR after diagnostic trouble
codes are erased.

*  PCM SNAPSHOT?
PCM SNAPSHOT sel ection recalls all data and input val ues for
sel ected systemfroma specific point in tine. These val ues
may be retrieved for either a snapshot which was manual | y
triggered by technician, a snapshot pronpted by the customner
during condition or a snapshot stored during setting of a
di agnostic trouble code (referred to as a code-set snapshot).

Speci fi ¢ AEIERBATKORCOREGULATOR - SELF-DIAGNOSISATrticle Text (p. 5)1995 Cadillac



1) Follow ng system (PCM?, |IPC?, etc.) and test type
sel ection (PCM DATA?, PCM | NPUT?, PCM OVERRI DES?, etc.), first of many
specific tests becones avail able for selection. Characters of display
represent a specific test code.

2) First 2 characters of test code are letters which identify
both system and test type selected. For exanple: if PCM? system and
PCM DATA? test type are selected, PD are first 2 characters of
di splay. PD stands for PCM DATA. Last 2 characters nunerically
identify specific test selection. For exanple: PD10 desi gnates PCM PCM
DATA/ FUEL PUVP FEEDBACK VOLTAGE. Current battery voltage will be
di spl ayed on Driver Information Center (DI C).

3) Pressing H button on CCC will display next higher test
nunber for selected test type. If this button is pressed with highest
test nunber displayed, display will cycle to | owest test nunber.

4) Pressing LO button on CCC will display next |ower test
nurmber for selected test type. If this button is pressed with | owest
test nunber displayed, display will cycle to highest test nunber.

5) Pressing OFF button on CCC will stop specific test
sel ection process and return display to next available test type for
sel ected system Pressing OFF button on CCC a second tine will stop
test type selection process and return display to beginning of system
sel ecti on sequence.

PCM OVERRIDES

1) PCM OVERRI DES sel ection di splays a conmponent's current
operation status, represented as a percentage of its full range. PCM
OVERRI DES sel ection al so permits a conponent's present functiona
status to be overridden and controlled by technician. To enter PCM
OVERRI DES:

* Enter self-diagnostics by pressing OFF and WARMER buttons on
CCC.

* After segnent check has occurred and all stored diagnostic
troubl e codes have been displ ayed, select PCM? system for
testing by pressing H button on CCC when PCM? is displayed
as system choi ce.

* Cycle through test types by pressing LO button on CCC. Sel ect
PCM OVERRI DES? test type by pressing H button on CCC with
PCM OVERRI DES? di spl ayed as test type choice

2) After selecting PCM OVERRI DES?, select a specific test by
scrolling through avail able override tests using LO button on CCC

3) Display now alternates between sel ected system s present
operating specification and nornal specification for system All
val ues for conparison are displayed on CCC

4) Wth selected override test displayed, pressing WARMER or

COOLER button on CCC begins over pl feRNAROR @IREGIULA TRORUISERPFEOMENOSISArticle Te



stopping alternating display of present and normal system operating
val ues. Pressing WARMER button increases a value. Pressing COOLER
button decreases a val ue.

5) Upon rel easi ng WARMER or COOLER button, display may remain
at an override value or automatically return to normal program
control. If display remains at override val ue, normal programcontro
resumes by:

* Sel ecting anot her PCM OVERRI DES? test using LO button on CCC
cancel ing current override.

* Sel ecting another system by pressing OFF button and then H
or LO button on CCC, canceling current override.

*  Overriding a value beyond extrenes (zero or 99) will display
"--"monmentarily and then junp to opposite extrene. If button
is released while "--" is displayed, normal program control
resunes.

NOTE: While in PCM OVERRI DE?, another test type within selected
system nay al so be active. After selecting a PCM OVERRI DES?
test, press OFF button to select another test type. CCC,
however, continues to display selected override. Pressing
WARMER or COOLER button allows nonitoring effect of PCM
OVERRI DES? on different vehicle paraneters.

PCM SNAPSHOT

1) PCM SNAPSHOT is used to assist in the diagnosis of
intermttent or unrepeatabl e malfunctions. PCM SNAPSHOT recal | s system
operating specifications present at exact tinme a PCM mal functi on code
was set. PCM SNAPSHOTS are taken when npbst codes are set, when
pronpted by the custoner during condition or when TAKE PCM SNAPSHOT?
is selected during self-diagnostics. Snapshot data will be saved to
PCM nmenory for the 3 nbst recent codes set. To enter PCM SNAPSHOT:

* Enter self-diagnostics by pressing OFF and WARMER buttons on
CCC.

* After segnent check of IPC and all diagnostic trouble codes
are di splayed, cycle through system choices by pressing LO
button on CCC. Sel ect PCM? systemfor testing by pressing H
button on CCC when PCM? is displayed as system choi ce.

* Cycle through test choices using LO button on CCC. Sel ect PCM
SNAPSHOT? test type by pressing H button on CCC when PCM
SNAPSHOT? i s di splayed as test choice.

2) I'mediately follow ng sel ection of PCM SNAPSHOT?, system
di spl ays PXXX SNAPSHOT. PXXX represents diagnostic trouble code which
triggered storing of snapshot. Code-set snapshot w || appear first in
order the codes were set with nost recent code first. This snapshoALTERNATOF



may be sel ected by pressing H button on CCC. Pressing LO button will
cycle to TAKE PCM SNAPSHOT?. See MANUAL PCM SNAPSHOT for TAKE PCM
SNAPSHOT? procedures. |If PO01 SNAPSHOT is displayed, custoner has
manual |y recorded snapshot data to menory during driving condition.
See CUSTOVER PCM SNAPSHOT.

3) Once snapshot selection is made, PXXX DATA is displ ayed.
Press H button to choose this snapshot option or press LO button to
cycle to PXXX I NPUTS. Press H button to choose this snapshot option
or press LO button to return to PXXX DATA. Continue sel ection process
until all avail able stored codes with snapshot information (DATA and
| NPUTS) are displayed (3 maxi num.

CUSTOMER PCM SNAPSHOT

1) A PCM snapshot can be recorded by the custoner during the
driving condition by sinultaneously pressing the OFF and FRONT DEFROST
buttons on the CCC. The custoner by taking a snapshot during the
driving condition can alleviate the problemof trying to reproduce the
driving condition by the technician. To record a custoner PCM
snapshot :

* Wth ignition on and vehicle not in self-diagnostic node,
during driving condition, press OFF and FRONT DEFROST buttons
on CCC sinultaneously for one second.

*  Mal function Indicator Light (ML) (SERVICE ENG NE SOON |i ght)
wll illumnate for 2 seconds to confirm snapshot data has
been recorded.

2) Custoner snapshot will be overwitten if another customer
snapshot is recorded or if a PCM snapshot is taken while in self-
di agnostics. Enter self-diagnostics and read custoner PCM snapshot
data. To enter PCM SNAPSHOT:

* Enter self-diagnostics by pressing OFF and WARMER buttons on
CCC.

* After segnent check of IPC and all diagnostic trouble codes
are di splayed, cycle through system choices by pressing LO
button on CCC. Sel ect PCM? systemfor testing by pressing H
button on CCC when PCM? is displayed as system choi ce.

* Cycle through test choices using LO button on CCC. Sel ect PCM
SNAPSHOT? test type by pressing H button on CCC when PCM
SNAPSHOT? i s di splayed as test choice.

3) I'mediately follow ng sel ection of PCM SNAPSHOT?, system
di spl ays PO01 SNAPSHOT. POOl1 represents snapshot data that custoner
manual |y recorded to nmenory during driving condition. This snapshot
may be sel ected by pressing H button on CCC. Pressing LO button will
cycle to TAKE PCM SNAPSHOT?. See MANUAL PCM SNAPSHOT for TAKE PCM ALTERNATC



SNAPSHOT? pr ocedur es.

4) Once snapshot selection is nade, P0O01 DATA is displ ayed.
Press H button to choose this snapshot option or press LO button to
cycle to POO1 I NPUTS. Press H button to choose this snapshot option
or press LO button to return to P0O01 DATA

MANUAL PCM SNAPSHOT

1) If no code-set or custonmer snapshots are avail able, or
stored code with snapshot and custoner snapshot information is by-
passed, TAKE PCM SNAPSHOT? wi || be displayed. A nanually triggered
snapshot may be taken by pressing H button.

2) This will result in SNAPSHOT TAKEN bei ng di spl ayed. After
a snapshot has been taken, display will change to PCM SNAP DATA.

3) Pressing H button on CCC will select data val ues for
snapshot. Display is now controlled as it would be for non-snapshot
data displays. Al values represent nenorized vehicle conditions.

4) Pressing LO button on CCC will cycle to PCM SNAP | NPUTS.
Pressing H button on CCC will select snap input values to be
di spl ayed. Pressing LO button on CCC will cycle back to PCM SNAP DATA.

EXITING SELF-DIAGNOSTICS

To exit self-diagnostics and return to normal system
operation, press AUTO or DEFOG button on CCC, or turn ignition off.
D agnostic trouble codes will not be erased.

GENERATOR NOISE DIAGNOSIS

Cenerator noi se nay be caused by a | oose drive pulley, |oose
mounting bolts, worn or dirty bearings, defective diode, or defective
stator. It is normal to hear a high frequency whine or magnetic noise
at full output. An output test should be perforned to distinguish
beari ng noise froma magnetic noi se. See GENERATOR FUNCTI ONAL CHECK.

A shorted bridge diode will reduce output by 1/3 of the
rating and will have a grow ing noise when at high |oad. Listening to
generator with a noderate | oad (engine cooling fans or headlights on)
can also assist in determning if a bearing or nagnetic noise is
present .

GENERATOR FUNCTIONAL CHECK

1) Ensure battery is good and fully charged. |If nessages or
codes are present, perform MESSAGE DI AGNCSI S chart or appropriate
di agnostic trouble code chart. See TROUBLE CODE CHARTS. If no nessages
or codes are present, check connections at battery and generator.
Repair as necessary. Turn off all electrical |oads. Connect voltneter
to generator output. Run engine at 2500 RPM for 30 seconds. CheckALTERNATOR .



vol t age out put.

2) Wth engine at normal operating tenperature, voltage
shoul d be 13-15 volts. Wth cold engine, voltage should be 14-16
volts. If voltage is not as specified, replace generator. |If voltage
is as specified, connect inductive amreter to battery chargi ng cable
from generator at underhood junction bl ock. Connect carbon pile (VAT
40) across battery.

3) Run engine at 2500 RPM Adjust carbon pile to obtain
maxi mum out put from generator. If value is within 15 anps of rated
out put, generator is okay. If value is not within 15 anps of rated
out put, replace generator.

BENCH TESTING

See ALTERNATOR & REGULATCOR - TESTI NG & OVERHAUL article

OVERHAUL

See ALTERNATOR & REGULATCOR - TESTI NG & OVERHAUL article

TROUBLE CODE CHARTS

MESSAGE DIAGNOSIS (BATTERY NO CHARGE, BATTERY VOLTS HIGH/
LOW OR SERVI CE ENG NE SOON MESSAGE)

Battery Message Di agnosi s

The generator voltage regulator will ground the "L" term nal
when a fault is detected. Wien the PCM detects the ground, the
gener at or BATTERY NO CHARGE nessage i s comranded on. The nessage is
di spl ayed when the foll owi ng conditions are detected.

Open rotor or field control circuit.
Cut put voltage too high or too | ow.
Shorted positive or negative bridge diode at the regul ator
phase term nal
* (Open internal phase connection at the regul ator phase
t er m nal

BATTERY VOLTS LOW BATTERY VOLTS H GH and SERVI CE ENG NE SOON
messages are turned on when the PCM or | PC detect abnormal system
vol t ages.

Not e On Message Di agnosi s

NOTE: Test nunbers refer to nunbers on diagnostic chart.

1) Al ways di agnose Codes 1041 and 1042 before perform ng
ALTERNATOR



BATTERY OVERCHARGED/ UNDERCHARGED chart. Codes 1041 and 1042 will check
|PC s ability to detect generator faults and to control generator
oper ati on.

2) IPCnmonitors Red wire circuit between | PC and gener at or
for opens or shorts to ground. BATTERY NO CHARGE nessage will be
commanded on by PCM when a fault is detected for 2 or nore seconds.

3) Diagnose | PC and/ or nessage faults.

Note On Intermttents

| f codes are set indicating systemvoltages are too | ow,
i nspect all connections in affected circuit and ensure idle speed is
not too |l ow Check battery state of charge and condition. A |ow
battery state of charge may have caused history codes to set.
Regul at or may be cause for intermttent conditions.

Note On "S" Terminal Operation
The "S" terminal is not used on 4.6L engine.

@ e ARE IPC CODES 1041 OR 1042 OR PCM CODE
P016 OR P110 (4.6L ONLY) STORED?

L 1

NO YES
I I
e KEY ‘ON', ENGINE ‘OFF' e SEE APPROPRIATE CODE CHART.
e BATTERY HAS GREEN EYE AND MEASURES 12 e ALSO REFER TO NOTE ON MESSAGE DIAGNOSIS.
VOLTS OR MORE WITH METER NOTE ON INTERMITTENTS, AND
e ENTER DIAGNOSTICS. DO ID50 AND PD10 READ NOTE ON "S" TERMINAL OPERATION.
WITHIN 1 VOLT OF METER READING?

1

YES NO
| I
@ e START ENGINE @ e RECHARGE BATTERY - OR CHECK FOR OPEN OR
e IS MESSAGE DISPLAYED AFTER 15 HIGH RESISTANCE IN CIRCUITS TO IPC AND PCM

SECONDS OF IDLE TIME

|
I 1

YES NO
] I

e PERFORM BATTERY OVERCHARGED/ | ¢ NORMAL OPERATION
UNDERCHARGED CHART.

95F13461

Fig. 1. Message D agnhosis Flow Chart
Courtesy of General Mdtors Corp.

BATTERY OVERCHARGED/UNDERCHARGED
NOTE: Test nunbers refer to nunbers on diagnostic chart.

1) Al ways di agnose codes before perform ng BATTERY
OVERCHARGED/ UNDERCHARGED chart. This will test PCMs ability to detect
generator faults and out of range voltage conditions. ALTERNATOR .
2) Over-voltage conditions may be caused by a defective rotor



or regul ator.

in battery.

Overchargi ng nay be evidenced by | ow el ectrolyte | evel

3) Insufficient anperage out put
in marginal battery charging id driving habits involve short trips and

prol onged idling,
caused by a defective regul ator,

especially in warner weather.
an open or

set codes but result

Low out put may be
shorted di ode, or

contam nated brushes. No output condition may be caused by a defective
regul ator, an open or shorted rotor, damaged stator or worn brushes.

O]

95G13462

PERFORM CHARGING SYSTEM MESSAGE AND CODE

DIAGNOSIS. IF NO MESSAGE OR CODE, CONTINUE DIAGNOSIS.

* CHECK CONNECTIONS AT BATTERY, G101, GENERATOR.

* BATTERY FULLY CHARGED.
* TURN OFF ALL ELECTRICAL LOADS.
* CONNECT VOLTMETER TO GENERATOR OUTPUT.
* RUN ENGINE AT 2500 RPM FOR 30 SECONDS.
* CHECK VOLTAGE OUTPUT.
IS VOLTAGE 16 VOLTS OR GREATER?

NO

YES

* CONNECT AN INDUCTIVE AMMETER TO THE
BATTERY CHARGING CABLE FROM THE
GENERATOR.

* CONNECT A CARBON PILE ACROSS THE BATTERY.

* RUN ENGINE AT 2500 RPM AND ADJUST CARBON
PILE TO OBTAIN MAXIMUM OUTPUT FROM THE
GENERATOR. NOTE VALUE.

+ RUN ENGINE AT IDLE AND ADJUST CARBON PILE
TO OBTAIN MAXIMUM OUTPUT. NOTE VALUE.
VERIFY CORRECT IDLE SPEED.

* PERFORM GENERATOR DISASSEMBLY, TEST
AND REASSEMBLY
DOES THE ROTOR PASS THE OHMMETER
CHECK?

NO YES

1 1
REPLACE ROTOR REPLACE
AND REGULATOR. REGULATOR.

GENERATOR OUTPUT IS GREATER THAN 80%
OF RATED OUTPUT AT 2500 RPM AND 45 AMPS
AT IDLE.

* WITH THE ENGINE RUNNING, MEASURE THE
VOLTAGE DROP BETWEEN THE GENERATOR
HOUSING AND THE BATTERY NEGATIVE
TERMINAL.

IS VOLTAGE GREATER THAN 0.2 VOLTS?

GENERATOR OUTPUT IS LESS THAN 90% OF
RATED OUTPUT AT 2500 RPM OR LESS THAN
45 AMPS AT IDLE.

PERFORM GENERATOR DISASSEMBLY, TEST,
AND REASSEMBLY.

YES

|

CHECK FOR POOR GROUND/HIGH
RESISTANCE IN THE GROUND PATH.

Courtesy of General Mdtors Corp.

CODE P016 - GENERATOR VOLTAGE OUT OF RANGE

NO

FAULT NOT PRESENT.

WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR CODES AND VERIFY OPERATION.
Fig. 2. Battery Overcharged/ Undercharged Fl ow Chart

ALTERN




PCM nonitors ignition voltage on circuit No. 539 (Pink wre)
to PCM Wth engi ne speed greater than 500 RPM Code P016 sets if
ignition voltage is less than 10 volts or greater than 16 volts. If
ignition voltage goes to zero (open circuit), vehicle will not run
si nce PCM does not receive ignition signal
When a failure is present, PCMturns on ML and the PCM di sabl es
crui se control and EVAP control sol enoid, Torque Converter C utch
(TCC) solenoid and transaxl e pressure control sol enoid. PCM al so
all ows only second gear operation when any forward gear is sel ected.
Transaxl e and garage shift adapts are nmintained at current |evels.
NOTE: Test nunbers refer to nunbers on diagnostic chart.

1) Checks if PCM DATA paraneter PD15 (ignition 1 voltage) and
| PC DATA paraneter I1D50 (battery volts) are within .5 volt of each

ot her, then system voltage problem may exist. If voltages are not
within .5 volt, check PCM voltage for nal function.

2) Checks if PCM DATA paraneter PD15 (ignition 1 voltage) is
actual Iy di spl ayi ng system vol t age.

Note On Intermttents
Code P016 nmay be set
connection is |oose or faulty.

intermttently if generator term nal "L"

| HOT AT ALL TIMES | | HOT IN RUN. BULB TEST OR START | i--'ém—-r-' PANEL
COMPARTMENT SERVICE ¥ (IPC)
0 FUSE B13 ruseas | FUSE BLOCK | ENGINE |
| 10 AMP 10 AMP | SOON"
b e o e e e e -—— — [ ?2—-—-
] [ P101 A6 T
80ORN | 840 J\[
X CR05 S5PNK] 539 35 BRN/ ~ 419
BORN | 840 AR Cigl WHT
S240 @ K6 g C101
e B L IV e
8ORN | 840 35PNk | 539 35 BRWHT ~ 19
2C4 ‘L 2D4 205 3F5
r---’{--— L X X ] -EN-1 ------ L X L X 2 1 --—-‘ PMEHH&N
1 BAT INDICATOR | CONTROL
| PD15 CONTROL I MODULE
| SOLID STATE SOPRLTATE  fpy 5vOLTS (B
=
| VOLTAGE
REGULATOR (CLOSED WITH
| IGNITION ON)

|
|
5 voLT L ‘ :
REFERENCE 8 l l l a2 J

-

1BLK/

-—
2c2 2C3 2D2 qf 203
1 BLK/ '{451 ~ 1 BLK/ ~ 451 I

AT WHT Li‘:” WHT 18K | ast PCM CONNECTOR IDENTIFICATION
WHT 1A1B - RED - 32WAY
"""@t\ej’"‘* 2C/2D - WHITE - 32WAY
~ ————— 3E/SF - BLUE - 32WAY
20T 3L P Bk 94133843
B G102 450
Fig. 3: Code P016 Wring D agram
Courtesy of General Mdtors Corp.
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@ e ENGINE RUNNING, iDLE
e ENTER DIAGNOSTICS, OBSERVE PCM DATA PARAMETER PD15 (IGNITION 1 VOLTAGE)
AND IPC DATA PARAMETER ID50
|
PARAMETERS PD15 AND ID50 ARE PARAMETERS PD15 AND ID50 ARE
DIFFERENT BY MORE THAN 0.5 VOLT WITHIN 0.5 VOLT OF EACH OTHER
| |
(@[* BACKPROBE PCM PIN 2D5' e REFER TO ‘NOTES ON INTERMITTENTS'
e MEASURE VOLTAGE TO GROUND e REFER TO ‘GENERATOR FUNCTIONAL CHECK"
1
VOLTAGE MEASURED IS WITHIN 0.5 VOLT VOLTAGE MEASURED IS MORE THAN
OF PARAMETER PD15 VALUE 0.5 VOLT DIFFERENT THAN PARAMETER
| |
e REFER TO ‘GENERATOR FUNCTIONAL e CHECK TERMINAL CONTACT OF PCM PIN ‘2D5'
CHECK’ e IF TERMINAL CONTACT OK, REPLACE PCM

95H13463 WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR CODES AND VERIFY OPERATION.
Fig. 4. Code P016 Fl ow Chart
Courtesy of General Mdtors Corp.

CODE P110 - GENERATOR TERMINAL "L" CIRCUIT PROBLEM

Thi s diagnostic nonitors generator feedback and conpares it
to generator control in the PCM Code P110 will set when the PCM
commands the generator on and the feedback indicates that generator is
of f for 15 seconds.

PCM supplies 12 volts to generator termnal "L" and initiates
generator operation. The generator regul ator applies voltage to the
rotor as a Pul se Wdth Mdul ated (PW) signal to energize field
wi ndi ngs.

CGenerator can detect internal faults and PCMw || set Code
P110 if fault occurs for 15 seconds. Cenerator can self-di agnose a
shorted output diode, mal functioning regulator, an open or shorted
rotor, an over or under voltage condition, shaft not rotating, or open
sense | ead. BATTERY NO CHARGE nessage i s displayed on D C

NOTE: Test nunbers refer to nunbers on diagnostic chart.

1) Checks PCM s ability to cycle generator control output. If
vol tage cycles, replace battery.

2) Checks if circuit No. 225 (Red wire) is open or shorted to
ground, or for faulty PCM

Note On Intermttents

Code P110 may be set intermttently if generator termnal "L"
connection is |oose or faulty.
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r DRVER INFORMATION (S I o l CLUSTER
PCM CONNECTOR IDENTIFICATION : CENTE - {
1A1B - RED - 32 WAY ——————ﬂ 2
2C/2D - WHITE - 32 WAY | l“BATTERY NO CHARGE"| 2 Sl |
3EAF - BLUE - 32 WAY e eed £ ]
l GENERATOR |
- FEEDBACK 1110
0
= i'oATA LINE QN GeNERATOR | EQWEEIBAINQ_QNIBQL
— 13 RED 1 - CONTROL MODULE
- | PS23 | pomy
= I '
= Sl wiTH | GENERATOR |
HEATED
Y WINDSHIELD | FEEDBACK |
' L——_—-————— - e ane cun ane aue o ob
# 2C14
G100/G105 35RED | 225
(NOT USED) ] R (NOT USED) o
Py C1 F o\——————-— GENERATOR
CLOSES WITH TURN
e & % % BAT VOLTAGE LOW OR HIGH { > N
) SENSING VOLTAGE OR R INPUT
STATOR | ~ INPUT STOPPED .‘.
P 3K ; GENERATOR
REGULATOR
FIELD {SOLID STATE)
N - (ROTOR}
S 91
sk o fa ] @ WITH Hg,mz_o (NOT USED) 94A33845
. Y. . WINDSHIELD (C50)
Fig. 5: Code P110 Wring D agram
Courtesy of General Mdtors Corp.
@ e DISCONNECT GENERATOR CONNECTOR ‘C1’
e CONNECT VOLTMETER BETWEEN TERMINAL ‘L' HARNESS SIDE AND GROUND
e START ENGINE
e SELECT PCM OVERRIDE PS23 (GENERATOR ENABLE/DISABLE)
e MEASURE VOLTAGE WHILE OVERRIDING PS23 ‘ON’ AND ‘OFF'
|
| 0 VoLT I VOLTAGE CYCLES BETWEEN 0 AND 12 VOLTS
1
@ o BACKPROBE PCM TERMINAL ‘2C14’ WITH A VOLTMETER TO GROUND e GO TO ‘GENERATOR FUNCTIONAL
& SELECT PCM OVERRIDE PS23 CHECK
o MEASURE VOLTAGE WHILE OVERRIDING P523 ‘ON’ AND ‘OFF’
|
| ovoLr | VOLTAGE CYCLES BETWEEN 0 AND 12 VOLTS I
|
e CHECK AND REPAIR CKT 225 FOR A SHORT TO GROUND e CHECK AND REPAIR CKT 225 FOR AN OPEN
® |F WIRE OK, CHECK PCM TERMINAL ‘2C14' CONTACT e IF NO OPEN FOUND, REFER TO ‘NOTES ON
e [F TERMINAL CONTACT OK, REPLACE PCM INTERMITTENTS’
113454 WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR CODES AND VERIFY OPERATION.

Fig. 6: Oode P110 Fl ow Chart
Courtesy of General Mdtors Corp.
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Codes 1041 and 1042 set when ignition is on and engi ne speed
is nore than 800 RPM | PC can comunicate with PCM (Code 1034 is not
set), and IGNITION 1 circuit voltage is outside its nornmal range for 2
seconds.

Code 1041 sets when IGNITION 1 circuit voltage is |less than
10.6 volts (DIC will display BATTERY VOLTS LOW nessage) .

Code 1042 sets when IGNITION 1 circuit is voltage is greater than 16
volts (DIC will display BATTERY VOLTS H GH nessage).

|f either code 1041 or 1042 is current, other |PC codes

(except Code 1052) will not set. If voltage is less than 9 volts, |IPC
will tenporarily stop functioning.
NOTE: Test nunbers refer to nunbers on diagnostic chart.

1) If PCM and I PC do not detect same battery voltage, |PC
i nput voltage and grounds could be at fault. Normal battery voltage
range is 10.6-16 volts.

2) This checks battery and charging systens ability to
mai nt ai n proper voltage under a high | oad condition.

3) This checks for an overvoltage condition at high RPM and
| ow el ectrical | oad.

Note On Intermttents

If an intermttent Code 1041 or 1042 is being set, observe
| PC 1041/1042 snapshot data value 1D50. This will show voltage at tine
code was set. Snapshot information for paranmeters |1 D60 (vehicle
speed), 1194 (parklights on/off), and 1110 (generator feedback) nay be
useful in determ ning vehicle conditions when code is being set.
Verify good connections at IPC termnals A5, Cl13 and Cl16. Check for
good grounds.

ALTERNATOR & REGULATOR - SELF-DIAGNOSISArticle Text (p. 16)1995 Cadillac ConcoursFor Ace Mechanic



HOT AT ALL TIMES HOT IN RUM, BULE TEST OR SIART

CONPARTMENT
FUSE BLOCK

COMPARTMENT
FUSE BLOCK

.35 BRN B 44t

SEE FUSE BLOCK
5206 @1 -’ DETALS

CELL 11
Pk B39
€13 ¢t

s — g " - . 2 (NCTR) MENT

.35 ORN

e orn i e

Cis I
E ss.x/wm
BLK/WHT N 51 Sm SEE GROUND
DISTRIBUTION
BLK/WHT Q 51 CELL 14

95E13460 ® o303

Fig. 7: Code 1041/1042 Wring D agram
Courtesy of General Mdtors Corp.
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e START ENGINE, OPERATE AT 1200—-1500 RPM
e ENTER DIAGNOSTICS, NOTE ID50 AND PD10
e COMPARE THE TWO VALUES

| VALUES WITHIN ONE VOLT | GREATER THAN ONE VOLT DIFFERENCﬂ
1
[ e NOTE ID50 VALUE ‘BATT vouﬂ e CHECKIPC 'C13' FOR GOOD CONNECTION AND
BATTERY VOLTAGE

e CHECK FOR GOOD CONNECTION AT ‘C16' AND
‘A5’ AND GOOD GROUND

e REPAIR AS REQUIRED

BETWEEN 10 AND 16 [ BELOW 10 AND ABOVE 16
2)] e TURN ON ALL ELECTRICAL LOADS -
(HEADLIGHTS, DEFROSTER, ETC)
e OPERATE ENGINE AT IDLE FOR 60 SECONDS
o NOTE ID50 VALUE
BETWEEN 10 AND 16 ] | BELOW 10 AND ABOVE ﬂ
3) e TURN OFF ALL ELECTRICAL LOADS o
e OPERATE ENGINE AT 1200—1500 RPM FOR 60 SECONDS
e NOTE ID50 VALUE
| BETWEEN 10 AND 16 [ BELOW 10 AND ABOVE ﬂ
l' [ J
l e REFERTO'NOTE ON INTERMITTENTS' ]
ALTERNATOI  94D33525 * GHECK BATTERY AND

CHARGING SYSTEM.

X WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR CODES AND VERIFY OPERATION
Fig. 8 Code 1041/1042 Fl ow Chart

Courtesy of General Mdtors Corp.
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[ ™ 7] sTARTER |'____.Eus_____"|
| | SOLENDID CANADA! |
(TOP LEFT IDE OF ENGINE, | D EvPOFT
_| UMDER INT AKE MANIFOLD] | BaTrery | ONLT |
| Eharce J @HFF&GE |
FOWER: [-—— IND. |
DIFTRIBLTION | GENERATOR |
ETETEM | FEEDEACE |
| DaTaLnE J
HEATED %INDEHELD | -~
POWER: MODULE INSTRUMENT
—————— PANEL
POWER TAN I s00 CLUETER
| | DisTRIBUTION -
3PHAZE ACINPUT | EYETEM | ToataunE _lpu:uwm'rn.ﬁ.lm
CONTROL
FMADDOLILE
e ape RED GENERATOR
eLk] eLi] BLk FEEDBACE!  ((BEHIND RIGHT
-] . I CONTROL KICK PANEL)
il -\-‘1‘"‘1. ______
“ HEATED 2Cid
ELK [DT'EETGIFSE T & WINDIHELD
COMPT RED | 225
0N UPPER: [MOT [WoT [WoT
RADIATOR LISED) SI.lSEl:u] :;lsu-:n] )
ZUPPORT] P — —
i3 P 3 ’[‘ F ’[‘ L’[‘ GENERATOR
- [LOWER:
2 WOLTAGE TURM 0N BIGHT
ZENEING INPLIT FROMT OF
(RIGHT FRONT Y INPLIT ENGINE)
OF ENGIME, ]
NEAR: FRONT
ggb‘é’; STATOR REGULATOR
- 1 RECTIFIER: FIELD [ZOLID 3TATE]
=Gl BRIDGE [ROTOR]

Fig. 9:

END OF ARTICLE
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