Technical Bulletin #343

Transmission
Subject
Application
Issue Date

: 1993-96 4L60E and 1994-96 4L80E

. Lack of power, early shifts, late shifts or erratic shifting
. GM

: 1996

1993-96 4L 60E and 1994-96 4L 80E

Lack of Power, Early Shifts, Late Shiftsor Erratic Shifting

Some 1993-96 4L 60E or 1994-96
41 80E equipped pickups, sport utility
vehicles, motorhomes or vans may
exhibit one or more of the following
concerns or symptoms.

* Lack of power, especialy when
carrying loads or during heavy
acceleration.

e Early upshifts, no matter what the
throttle opening.

* Late shifts in the 4WD-low range
only.

* Erratic shifts (shifts which are early
during one upshift sequence and
normal during the next sequence or
some of the upshifts during a shift
sequence are early, while others are
normal).

* Incorrect forced downshift shift
points or no forced downshifts at
normal road speeds.

These conditions may occur on either
2WD or 4WD vehicles, but are most
prevalent on 4WD applications. In
addition, these conditions will most
likely be intermittent and will occur
without any trouble codes being set.
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Figure 1A—T truck with manually shifted transfer case (1993-95).

NOTE: 1996 applications will set a code P1875 if a short to ground or an open in the 4WD circuit occurs.

These conditions may occur on 2WD applications due to the fact that the PCM harness usually contains circuit
1694, even though it is not a 4WD vehicle.
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Systems operation and diagnosis

All 4L60E, non passenger car applications and all 1994-96 4L 80E applications use a discrete input to the PCM,
TCCM or VCM to change the shift points of the transmission. This signal is provided to the PCM, TCCM, and
VCM using one of the following methods:

T trucks with manually shifted transfer cases (NP 231) provide input via a switch which is mounted in the
transfer case shift indicator (figures 1, 1A, 1B).

T trucks with electronic shifted transfer cases (NP 233) signa the PCM (or TCCM) viaasignal from the transfer
case control module ((TCCM) figures 2, 2A, 2B).

K trucks with a manually shifted (NP 243), signal the PCM, TCCM or VCM by using a switch which is
mounted on the transfer case (figures 3, 3A).

NOTE: C/K truck applications are considered full size 1500-1/2 ton, 2500-3/4 ton or 3500-1 ton. K = 4WD,
C =2WD. ST applications are known as Jimmys, Sonomas, S-10/15S or Blazers. S=2WD and T=4WD.
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Manually shifted T trucks (1993-

Transfer Case Control
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1694. This ground is provided by T e om PRLWIT w0 Low LauP
the shift selector quadl’ant awitch - UCELACE o 1559 DK GRN/WHT] 4WD LOW SELECT
) ; - ’ 4WD HIGH SELECT [ D= 1565 GRY/BLK—1 4WD HIGH SELECT

When the shifter is placed in the IGNITION FEED | C s

_ i 2WDHIGH SELECT | B di 900 WHT==4 c4 | 5WD HIGH SELECT
4WD-low range, the PCM will e i Gt
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1, 1A, 1B) I 150 BL K== é
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1 ENGINE

control module (TCCM). The S < < S 1694 GRY/BLK— = GROUND o L,
customer selects 4WD-low by SWITCH 20 WD Low

pressing the appropriate selector
button (figure 2). This signals the
TCCM of the drivers desire to
engage the 4WD-low range. The
TCCM engages the transfer case
in 4WD-low, and also signals the PCM or VCM of its intentions by grounding pin C-1 of the TCCM. Grounding
this pin drops the voltage on circuit 1694 to near zero volts at the 4WD-low input to the PCM (or VCM) (figures
1B, 2A).

Figure 2A—T truck with electronically shifted transfer case (1993-95 with PCM).

Unlike the T trucks, K trucks indicate the 4WD-low range position using the same method, regardless of which
type of transfer case the vehicle is equipped with. All K truck applications use a three position switch (figure
3A) which iswired to circuit

1694 or 1493 of the PCM,
TCCM or VCM. When the [rotin run pub Tes or st s ide——
4WD-low range is selected, the ; ) | C T T T T
transfer case switch will be | Fused : i st I Contra
moved the 4WD-low position. In K e B . ! ol
this position, the switch provides senk | 30 UK TCooa
aground for the circuit 1694 or = i
1493, &t the PCM or VCM v Lo ca P
(flgure 3, 3A) In-Line Connector 8Gry/BIk| 1604
All K truck and T truck gggﬂgj;;;"u?;yi 39 . G
applications ground circuit 1694 R . I SGry/BlN 1694

. 234 BLACK CONNECTOR (C-4)
or 1493 to provide input to the R e 1 ehide
PCM or PCM when the 4WD- bt 1 Tt ; 3 Contrd
low range has been requested. Sl j o i 1 (vewm)
Any range other than 4WD-low, Bma _F'|I:' i ; '
results in circuit 1694 or 1493 1559 S
remaining ungrounded and the

pin voltage at the 4AWD low input Figure 2B—T truck with electronically shifted transfer case (1995-96 with PCM).
to the PCM staying high at
source voltage (battery voltage).
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computer will assume the truck IS. Ina Figure 3A—K Truck with a manually shifted transfer
range other than 4WD-low and will case (1994-95 with PCM).

command the shift points based on the
truck being in 4WD-high or 2WD-high. If the truck is really in four-low, the upshifts will be late for the given
throttle opening. In addition, the truck will exhibit overly sensitive forced throttle downshifts.

In each case the truck will exhibit conditions which will be objectionable to the customer, but will not set any
trouble codes (1993-95 models). Most 1996 models will set code P1875 if the circuit develops a problem. Code
P1875 will set if:

* No TPS, VSS, shift solenoid or TCC codes are set.

» The TPS angle is 17-50%.

 Qverdrive range (fourth gear) commanded.

* Transmission temperature 69-248° F.

* Engine temperature above 400° F.

» The front axle position feedback circuit (new for ’96) indicates to the VCM that the front axleisin
4WD, and the VCM cal culates the speed ratio (engine speed, transfer case output speed) is
between .8 and 1.2 (indicating the truck is not in 4WD-low) for five seconds.

OR

The front axle position feedback circuit indicates the front axle is not in 4WD, and the VCM calculates the
speed ratio (engine speed, transfer case output speed) is between 2.5 and 2.9 (indicating the truck isin four-low)
for ten seconds. If code P1875 is set on the VCM will respond by commanding the transmission to:

* Increase line pressure to maximum.

* Inhibit TCC.

* Shift to third gear only.

* Turn on the check engine light (MIL).

* The following illustration details the proper diagnostic routine.
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Early, Late or Erratic Shifts

Mo codas sat,
|

Check for frouble codes which
may ralata io the condition,

Dperate the vehicle through
Its shifts in 2/4 high-rangs.

Codes ara set which moy
ralata 1o the condition,

Comect the aoffected systems
then chack fo see if o shift
fimirg concern sl exists, If 5o
repaal this routine ond follow
this chart o completion,

The shifts ore late andior
erafic,

The shifts cre ety and/for
gmatic,

Using a scan tood monitor the
AWD-ow input.

The 5
fime,

Check the TPS, MAP and VSS
for proper operation and
repall a3 Necessany.

AWDHow indicates the low-
range even though the
vehicle iz In high-range.

Thits wiill e Indicoted by the
soan valus for AWD-low
recding yes.

AWD-ow indicatas the truck is
ot in the low range

This will bas mdicated by fha
scan value far AAND-low
recading no ool the time. If so,
chack the TPS, MAP and VWSS

for proper operation.

A short 1o ground in the AND
low-range circuit 1694 or 1493,
Of ifs SwATch ar cantrol circult B
Indicated.

see AWD-fow routines pei
opplication.

hI'FrE ore at the comract

The problarn & intermiltent,
Opercte vahicka unkl the
Conditon occurs than repaat
thils rortires,

if unable fo duplicole see
intermiftent foWures, page 13.

TPS, MAR Vas are operating

niarrmclly.

Check tire slze and e ratio,
Hove fhay baen modified or
changed from the stock
applications? If 5o, the buffer
(ERAC) must be recalibrated
of replaced with the comact
calibration
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AWD-L ow Diagnostic Routine

T Truck with a Manually Shifted Transfer Case

1993-84 PCM opplications,

Diconnact connector C-289
ard manitor the AW D-low
paosifion on a scan food ey
o).

Soo figuras 1A and 4.

Transfer Case in High-Range

1599594 VCM applications,
|

Disconnact caonnector C-201
ard mondtos the AND-low
posltian on scan tool (key on),

see figures 18, 7, Band 9.

Seanne continuss o indicote
vas for AND-low position.

A short 1o ground in circuit
1694 batwean C-289 and the
PCM terminol F-8 or o foulhy

Seonner cantinues
fe irclicate wes for
AWD-lonwy position.

PCM s indicoted

A short fo ground in

SCOAnrEr fow
indicatas no for
AND-ow position,

A, shaort fo growund in
crouit 1694 babween
connactor C-289
and the shift
quadrant switch or o
fondhy switch exishs,

Plug-in C-289. disconnect
connachor C-274. Does the
scanner still indicate no’t

If 52, @ short to ground in
the indicator or shift
guodnont switch esdsts. If
the display chonged to yes
@ shart o ground in circuit
169 between C-289 and
iZ-274 |s presant,

Clrouit 1454
betwesn C-201 ond

Turn off the ignition, the VLM terminal
disconnact tha biue <3 of a faulty VCM is
PCM connectar indicated.
Bockprobea from the
blug connector pin F-8 Soannes now
1o grownd with an abim mcicates no fior
rmietar AW D-ow postion
If kass than 100 aobme A shioet to ground in
rapaif shorl 1o grownd, circuit 16594

betwean connactor

C-201 and the shift

quadront switch or o

foulty switch exists.

Turr off the Ignifion,

Plug in C-201 and
AisConRes] conneciarn
C-274. Does the
scannar sl indicats
rno? It so, a short to
ground n the ndicalon
ar shift quadrant switch
axists. If the deploy
changad 1o yas o shor
ta grownd i Sircusd
169 batwaan C-201
and C-274 5 prasent

disconneact ihe block
YOM cannactor, Proba
from the black
connector (pin 23) 1o
growund with an ohm
meter,

If leess thicam 100 obrms:
reqair short to ground.

» Page6of 13
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AW D-L ow Diagnostic Strategy

T Truck with an Electronically Shifted Transfer Case
Transfer Case in High-Range

1993-946 PCM applications. 199506 VOCM applications
l

Disconnect connactor C-2028
and maonitor the AW D=l
poation on a scan ool (key o),

Ses figures 28, 5, 6ond 8

Disconnact connactor C-2024
ard mionitor the AWD-low
pasition on a scan tool (kay an).

see figures 2. 2A, 5. 6 and 7.

Scannar continues

to Indicote ves for soanner continuas 1o
AW D-low position. indicate Yas for
A short to ground AWD-low position.
i circuit 1694 A short 1o ground in
betwean C-2024 circut 1694 between
and the PCM 2024 and the VM
Scanner now indicates no terminal F-8 or a terminagl 23, or a faulty
for AWD-low position faulty PCM s VCM s indicated.
A short to ground indicated.
Infermally within the
TCOM, Cirguit 1559 [s Soconner now Indicates
shorted fo B+, or a stuck no for AWD-low
sedactor switch exsts, position

A short to ground
Internally within tha
TCCM exisiz, of a stuck
selacior switch axists,

Turn cff the ignition,

disconnact the TCCM

connactar C-202A and the Turn aff the ignition,
bBlus PCM connector, disconnect the TCCM
Maosure the resisfance connector C-2024
between PCM pin F-B ond and the block VCM
ground. connector. Measure

thie resistance
batwaan the VM pin
23 and ground

If tha recading is l2ss than
100 chms, o short fo ground
iz presanit

if the reading is loss
tham 100 ahms, o short
e ground i present,
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AWD-L ow Diagnostic Srategy

T Truck with an Electronically Shifted Transfer Case
Transfer Case in High-Range

1993-246 PCM opplicafions.

199596 VCM opplications.

Disconnact connactor C-2004
and micnibor tha AWD-low and monitar the AWD-low
pasition on your scon fool (key position on your scan fool (Key
o, on)

Sea figuras 2, 24, 5, 5 and 7 Sea figures 28, 5. 6 and 8,

Disconnect connector C-2024

Scanmear now
indicates no far
AWD-low position.

& shart 1o ground
intarnally within the
TOCM, circuit 1559
short to B+, ora
stuck selector
switch exists,

Sconner continwes fo
indicate yes for
AWD- low position.

A shart to ground in
circult 1694 betweaen
C-202A and tha PCM
termingl F-& or a faulty

PCM & indicoted

Soanner continues 1o
indicote yes for
AW lonw posificn.

A short to ground in

circult 18694 batwaean
C-2024 and the ‘-..l'Cl'l-'l'J
termingl 23 or g faulhy
VUM B indicofed

Turm off the ignificn.
Diconnact tha TOCM
connector C-2024
arnd tha blea PCRM
connactor, Maoura
the resistanca
betwesn POM pin F-8
and ground,

If the resEfance 15 less
tham 100 ohme, o shoet
to ground is present

SOOnner row
indicobes mo for
AWD-low pasifion,

A short 1o geound
withim thie TCCM,
of O shuck salactor
switch axists.

Turn off the ignitlon,
Disconnact tha TOCM
cannacton C-21248
and fha block VO
cannecton Meosure
the resistonce
betwaan VOM pin 23
and ground

if the resstance |5 less
than 100 ohms, a short
to ground Is present

» Page8of 13
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AW D-L ow Diagnostic Strategy

All K Truck Applications
Transfer Case in High-Range

[ 1993-95 all applications. ]

Disconnact tha transfer cose
switch connector at the
tronsfer cose and monitor thea
AWDHow position on o scon
tool (gniticn on.

see figures 3, 3A and 11.

Scanner confinuss 1o
indicate wes for AWD-low
pogtion,

A short to ground in circult
1694 or 1493 between the

Scanmer now indicates
no for AWD-low position,

A short to ground
Infermally within thea

fransfar cose switch
connecior and the PCM
tarminal F-8. or WViCh
terminal 23, ar a foulty
PN NCM s iIndicaled.

transfer case switch axist,
Raploca tha switch.

Disconnact C-160. Doas fhe
scanner canfinues o indicate
yas for JWD-low position?

Turn off the ignition.
Disconnect the blue PCM
of black VCM cannacior
Meaasure the resistonce
batweean PCM pin F-8 and
ground or VM pin 23 and
araunc.

A short to ground in
cliroult 1694 or 1493
batwaan C-180 and
fhe fronsfer cose
switch is prasant

Usa o ohrmmater to
izolate the short to
ground. if the reading Is less than
100 ohms, o short to ground

Is prasant.
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Figure 6—1994 1/2
thru 1996 T truck
TCCM and connector
C-202A location
(Note wire routing
for TCCM and it's

citcuits).
TCCM LOCATED IN THE CENTER ;;-’;: 1"'5-']]
DF THE DASH BEHIND THE ASH TRAY
TCCM MOUNTED PCM, BEHIND GLOVE

Q‘I’HE PCM

Figure 7—1993-94 1/2
T truck TCCM and con-
nector C-202A location
(Note wire routing for

TCCM and it’s citcuits).

C-202A

e T FROHT FEMOER WO T POIMAARD

WEW
Figure 8—1995-96

T truck VCM and it's
connector loactions
(right front fender)
(96 K trucks on left
front fender).
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Figure 10—K truck connector C-160 location.
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BRAKE SW

C-202-A

TCCM

Figure 11—1996 K truck TCCM location, left side under dash.

AW D-Low Circuit Intermittents and Common Failures

ST Applications

 Connector pin tensions too loose.

 Circuit 1694 shorted to ground in the steering column area.

Circuit 1964 shorted to ground at the pass through connector area, where the wiring harness travels through
the bulkhead (VCM applications).

AWD switch (4WD indicator assembly) is stuck.

Circuit 1694 shorted to ground (on a dash bracket) near C-217.

Circuit 1559 shorted to voltage under the dash or at the 4WD indicator assembly (4WD shifter quadrant).

C/K Applications

 Connector pin tensions too loose.

« Circuit 1694 shorted to ground at the pass-through connector area, where the wiring harness travel s through
the bulkhead (firewall).

» 4WD harness shorted to ground on the flange area of the transfer case.

» 4AWD harness shorted to ground at the top of the bell housing and the engine block, at connector C-160.
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