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TCM Communication Cable

e TCM is accessed via a serial

data interface and a Windows —‘%E-Q.-

Iaptop Labeled “OPTIONAL COM NOT
Replacement is available fromm  REQUIRED FOR USE.”

PCS. PN# TCM4180 When not in use cap is required.

Comm issues, in “Device
Manager” verify that the driver
is installed and you are using
com-port 5-15... Windows
often defaults to com-3.




What is this Applicable to?

* Freewheeling / Overrun style Transmissions
* GM 4L60/65/70/75 and GM 4L80/85

* Ford AODE, 4R70/75, EA0OD, 4R100

* Mod-VB Dodge 46/47/48RE

e Others may be applicable...

e Clutch-to-clutch requires different tuning systems
— 6L, 8L, 10L, 6R, 10R, 5/6/8HP...




Types of Configurable 1/ O

* Analog Inputs
— Isa0-5vsteady signal. For throttle position, trans temp, pressure sensors, etc...
* Analog Outputs
— None on our system, would be 0-5v or 0-12v steady output. OEM Gauge Drivers use these.
* Digital Inputs
— Toggle or Momentary, 12v or Ground sensing, invert-able.
—  For Lever Position, Brake Input, switches, etc...
* Digital Outputs
— Upto 1A, providing 12v or Ground. For non-pwm-solenoids, lights, relay-control...
* Speed Inputs
—  Programmable Trigger values and 1k pull-up. Zero crossing or absolute, square or sin waves.
* Speed Outputs
—  Zero crossing output, configurable pulses-per-mile. For gauge or module outputs.
*  PWM (Pulse Width Modulation) Outputs

— Upto 1A, providing 12v or Ground. Frequency adjustable.
—  For pwm-solenoids, lights, relay control...

* CANBUS

- Two twisted wire communication link(s). Internal resistor, set to ON or OFF. Two available on TCM’s.
— Communication Protocols are GMLAN or J1939 based on other modules.

e Serial Bus
—  Three wire communication link. Communicates with Laptop USB.
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What is required to wire?

12v Battery Power (fused at 5A)

12v Switched (lgnition) Power (fused at 10a)
Ground (Battery negative or chassis)

Throttle Position (0.5v to 4.5v Pedal Position, or via GMLAN)
Brake Light Input (12v signal when applied)
Transmission Main Connector

Output Shaft Speed (sensor, normally on extension-housing)




What is recommended to wire?

Engine RPM (Square or sine wave, configurable pulses. Or GMLAN)

Input Shaft SpGEd (Sensor, if equipped)

While not required, a clean Tach & ISS signal will enable much better
datalog / diagnostics, but Tach also will allow you to enable “WOT Mode”
which shifts at a configurable “Redline” instead of TPS-vs-MPH.
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What is optional to wire?

= Option Connector (PCS Paddle Shifters & Gear Indicators)

* CAN Connector (PCS Push Button Shifters, Datalogger, GMLAN or
J1939 capable ECM’s)

= Speedometer OUtpUt (Configurable pulsed output for dash)

PWWM / Dlgltal OUtpUtS (Configurable 12v or GND)
— Check Transmission Light / DTC Indicator

— Mode Light (Cancel Overdrive, Cal-B, Dyno, Manual-Mode, Redline...)

. — Relay Triggers (Trans Cooler Fan, Speed Interlock, Neutral Safety,
Reverse Lights...)

pCS Powertrain Control Solutions, LLC e




What is optional to wire?

= Analog Inputs (0-5v for pressures and temps)
— Trans Line Pressure (Sensor reading only, not for feedback loop)
— Engine Coolant Temperature
— Engine Oil Pressure
— Boost Pressure / MAP
— Air Temp
e Digital Inputs (Tunable 12v or GND, Toggle or Moment, Invertable)
— True Manual Mode
— Upshift / Downshift for custom paddles
— Calibration-B, secondary shift-map and pressures
— Cancel Overdrive
— 4WD Low (for altered MPH ratio)
— Dyno Mode
— Snow Mode (Disables 15t gear)

PCS Powertrain Control Solutions, LLC —



Side Note: Paddle Shifters

e If you have PCS Paddles they should be hooked to
the round-four-pin “Option Connector”.

e Pulling both PCS paddles puts you into temporary
“Simple Manual” Mode. Hitting a toggle button
(Digital Input) can be set up for forced “True Manua

|H

* |If you are using custom paddles or an aftermarket
such as the Lokar Bump Shifter series, you will need
3 digital inputs set for grounding. True, Up, & Down.

Powertrain Control Solutions, LL



Side Note: Paddle Shifters

Selected Monito

B Tap Upshift/Downshift Limits | 52
1.2 Limit |40 MPH
2.3 Limit |50 MPH

34 Limit 30 MPH

45 Limit |0 ‘MPH

56 Limit 0 MPH

21 Limit |5 MPH

3.2 Limit [20 MPH

PWM Out G
PWI 1 98.0|[Comman
PWM 2 100.0|(Desired
PWM3 0.0|[Lever Po
PWM 4 0.0|(Gear Raf]
PWM 7 100.0|(Engine R}
PWM 8 100.0|(Input Shg
PWMS  0.0||Drivesha

43 Limit [30 MPH

54 Limit 0 MPH

65 Limit [0 | MPH

B I I i B

B izc Options

I Enable Auto Cal TPS Low voltage

I Enable Auto CAL TPS High Voltage

I Finish Shift Before N-D

v Prevent Skip Shifting

v Allow Multi-Tap with Skip

I” Enter Tap Mode on shift request

I Allow Multi-Tap without Skip

v Exit Manual Mode When Exiting CAL B

I Use Automatic Gear Correction

I Use Ratio For Advanced Solenoid Selection
I Use 722.6 Input Speed Configuration

I Disable Speed Input Averaging

v Save Cal Changes on Power Down

I” Clutch to Clutch Transmission

I Use 3d Torque Table For GMLAN

v Enable Calibration B by Range

I~ All Gears Available in All Forward Ranges
I Exit Manual mode on range change

I~ Never Exit Temp Tap in Cal B

v Use FNR shifter with Desired Range

v Return to Previous Commanded Gear on N-D Shift

* If using PCS Paddles, start with the settings shown below.
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Digital Input:
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Digital Input 1

Digital Input 2

Digital Input 3

Digital Input 4

Digital Input 5

Digital Input 6

Digital Input 7

Digital Input 8

Digital Input 8

Digital Input 10
Digital Input 11
Digital Input 12
Digital Input 13
Digital Input 14
Digital Input 15
Digital Input 16

&

O

O000000000000000R
0000000000000 00

B Misc Mode Settings
Gear to start dyno mode 13

Speed to lockup TCC 50 MPH

Range Position To enable CAL B |3 j

Tap Hold Exit Timer (3* s
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Shift Quali

%

Name

Start Phase Flair
Apply Phase Flair
Shift Time Short
Shift Time Long

Fill Timeout
Apply Timeout

Capacity Detecte

Harsh Shift

O
=
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oY YoloY:1oTee
(Yo X Te1 X X}

Temp Tap Mode exit time! ]1_ s

TCU Mode |Default TCU Mode

| «

Line Pressure Mode }Standard 4 Speed

| «




Tips for Tuning

CYA to be able to go back if a prior version worked better!

* Need to be in “Advanced Tuning Mode”.
e Need to look at “2800 Datastream” Monitor.

1 ! I & Unit Selection
Open ave ‘K Performance Settings

(- | Calibration/Tuning
_| Setup Info

B Clutch Control
_| Inching ModefAnti Callision
_| Diagnostics

B Neutral Idle

w1 BCM Functions
_| Hardware Setup
_| Adapts

_| Taorgque Management
=] Trans Brake Creep

Preferences

Tuning Maode

Powertrain Control Solutio

* Always Save-Calibration-As for each tune change.

e TCM is preloaded with your trans’ base-calibration.

B PCS Universal TCU Software Version 1.11.4 [4856-GM_4L60E_93-05_3.154.8 - L0 3 2
File Edit View Communications Datalogging | Software Setup | Tools Window Help

rite Cal Monitor

b || v Advanced
Basic

Basic + Setup

=
Start



Tips for Tuning

* Only mess with:

— Calibration / Tuning

— Setup Info
— Diagnostics

— Hardware Setup

B PCS Universal TCU Software Version 1.11.4 [4856-GM_4L60E_93-05_3.154.8 - 10 i ——————————

File Edit View Communications Datalogging | Software Setup | Tools Window Help

osen & sl;r‘e A

Powertrain Control Solutio

- | Calibration/Tuning
| Setup Info

| Clutch Contral

-] Inching Mode/Anti Callision
-__| Diagnostics

.| Meutral |dle

.| BCM Functions

-.__| Hardware Setup
.| Adapts

.| Torque Management
-.__| Trans Brake Creep

Lnit Selection
Performance Settings
Preferences

Tuning Maode

b

rite Cal Monitor

v Advanced
Basic

Basic + Setup

=
Start



Setting Up Vehicle Speed (OSS)

* |nput the Final Drive Ratio (Rear Diff ratio).

* Under “Tools” there is a Tire Size Calc. Fill in Driven Tire Dia.

e Unless E40D, your OSS / Drive-Shaft-RPM Pulses will be preset.
* Ignore anything in this whole adventure regarding Gears 5 & 6.

] Calibration/Tuning
=4 Setup Info

@#-_] TCC Settings
-] Abuse Control
£

[

|
|

B Gear Ratios and Tire Size | 5% | B Speed Input Pulses &3]

Gear 1 W

Gear 2 W

Gear 3 W

Gear 4 W

Gear 5 W

Gear 6 W

Final Drive Ratio [NT
4WD Low Ratio [3.504

Driven Tire Diameter |27.030

Led Lad Lo Lad Lef Led |

" Speed Input Selection >

A Speed Input Trigger Levels
Trigger Level Speed 1 m
Trigger Level Speed 2 m
Trigger Level Speed 3 m

Trigger Level Speed 4 (094 ~

Engine RPM [Speed Input 1 Speed Input 1 Pulses Per Revolution |2.0

#-__| Solenoid Selection

7| CAN Setup

-.{X) Gear Ratios and Tire Size

.-{X) Gear Correction Windows
(%) Password

-{x} Shift Timers

-.{x) Breakpoint Selection
K2 8 Point Breakpoints
&2 16 Point Breakpoints

- Misc. Options

-.{X) Misc Mode Settings

-.{x) Internal Odometer Pulses/Mil¢
(%) Calibration ID/Part Number

@] Clutch Control

-1 Inching Mode/Anti Collision

[

[

Turbine Speed 1 [Calculated Torque Converter RPM Speed Input 2 Pulses Per Revolution [40.0

Drive Shaft RPM [Speed Input 2 Speed Input 3 Pulses Per Revolution [30.0

Driven Wheel Speed [Calculated Vehicle Speed Speed Input 4 Pulses Per Revolution |30.0

Non-Driven Wheel Speed [Disabled

Turbine Speed 2 |Disabled

B Speed Input Options =]
u Tire Size Calculator —

Tire Size [~ Enable Frequency Range

Width (mm) Ratio(%) Rim Size (in)
1245 1 |50 R |16

v Enable Missing Tooth Detection on Speed Input 1

7-___| Diagnostics
#-__| Neutral Idle
@-__1 BCM Functions
=-_4 Hardware Setup
#-_] Analog Inputs
-4 Speeds
...{x) Speed Input Trigaer Levelsy

[~ Disable Speed Input Averaging

Calculate Tire Diameter

Tire size in Inches




Setting Up Engine RPM

* |If hardwired, verify the Speed Input, normally Speed-1.
 Will need to research or trial-error adjust the Pulses-Per-Revolution.
* Verify the setting for flywheel or tone-wheel with/without missing teeth.

* Trigger Level is the voltage that registers as a pulse. Make the Speed-1
voltage as low as possible before it does not register at idle.

] Calibration/Tuning

-4 Setup Info B GearRatios and Tire Size [ 5% B Speed Input Selection 2 |l B Speed Input Pulses (22 |l W Speed Input Trigger Levels =]
1 TCC Setti [— .
g j Abusez;;f; faoar 1 |3.082 Englne RPM lspeed Input 1 L] Speed Input 1 Pulses Per Revolution (2.0 Trigger Level Speed 1 |0.94 ~
B zillzrg)i? Selection Gear 2 |1.639 Turbine Speed 1 [Calculated Torque Converter RPM L] Speed Input 2 Pulses Per Revolution [40.0 Trigger Level Speed 2 [0.94 ~
B etup
{x) Gear Ratios and Tire Size Gear 3 |1.001 Drive Shaft RPM [Speed Input 2 _'_l Speed Input 3 Pulses Per Revolution 1%-6— Trigger Level Speed 3 m
(%) Gear Correction Windows
(%) Password Gear 4 |0.829 Driven Wheel Speed lCaIcuIated Vehicle Speed L] Speed Input 4 Pulses Per Revolution ]ﬂ Trigger Level Speed 4 m
-{%) Shift Timers
Gear 5 |1.001 : : =
{%) Breakpoint Selection Non-Driven Wheel Speed [Dlsabled _]
& e Gear 6 |1.001 Turbine Speed 2 |Disabled ~|
&2 16 Point Breakpoints
- Misc. Options Final Drive Ratio (3.703
-.{X) Misc Mode Settings . - B Specd input Options
{x) Internal Odometer Pulses/Mil¢ 4WD Low Ratio |3.504 B Tire Size Calculator
{x) Calibration ID/Part Number Driven Tire Diameter 127.030 Tire Size [~ Enable Frequency Range
@] Clutch Control v !
&L Inching Mode/Anti Collision Width (mm) Ratio(%) Rim Size (in) v Enable Missing Tooth Detection on Speed Input 1
: ; / |s0 Rt
@-__] Diagnostics |245 . .
@] Neutral Idle [~ Disable Speed Input Averaging
@-__1 BCM Functions Calculate Tire Diameter
=-_4 Hardware Setup
& Analog Inputs Tire size in Inches
B4 Speeds

...{x) Speed Input Trigaer Levelsy



Setting Up J1939 or GMLAN

* |f CANBUS, remember only 2 resistors should be in the twisted-pair of
wires. If 2 already exist, disable the internal resistors on the TCM2800.

* For GMLAN or J1939 protocols, the main goal is to get TPS and RPM.
e DO NOT FORGET to Disable the hardwired inputs for these, if using CAN.
e Doafull Battery Dlsconnect after changing and saving any CAN settings.

File Edit View Communications Data chging Software Setup Tools Window Help
) 1 H W \ g 9} lc - @ D @ i Save Cal Start Clear Diag
Open ave N , Go Online Read Cal Write Cal | Monitor @ Start Log View logs Command Learn Codes
@-{_] Calibration/Tunin : = ¢ =1
— 9 ! CAN Selections | ! CAN Termination Resistors 3 |
E] A Setup Info :
: B TCC Settings nable J1939 250K on CAN 1 v CAN 1 Termination Resistor Enable
. -] Abuse Control

-1 Solenoid Selection I~ Enable J1939 250K on CAN 2 v CAN 2 Termination Resistor Enable
E] | CAN Setup
. .]> CANTermination Resistor [ I Transmit J1939 Messages

... CAN Selections | CANIn :

: put Selection
> CAN Input Selection I~ Source Address $04 for J1939

-{X) CAN Start Request Byte Fc [~ Use SPN544 for Max Torque on J1939 v Recieve TPS
.{x) User CAN message 1

(%) User CAN message 2 I Send PGNO RPM Request [ Receive Load
E....tx) User CAN message 3

»»»»» (%) User CAN message 4 I~ Disable PCS Proprietary Messages V Receive Engine RPM
----- ... Paddle Shifter Units )
-..{x) Gear Ratios and Tire Size eceive GMLAN Inputs

v Receive Engine Temperature



Setting Up Digital Inputs

I 5C< Universal TCU Software Version 1.11.4 [4856-G

File Edit View Communications Datalogging findow Help
1 1 H \ l.: - [ = N Save Cal  Start Clear Diag

Open ave N Go Online Read Cal Write Cal | Monitor | Start Log View logs Command Learn Codes
:JJ g:tll:;r?:fzn Hreg ! Digital Input Function Assignment 232 ! Digital Input Active Level | 53 | ! Button Type ! Invert Button Logic
&1 Clutch Control Input 1 ’Gear Select 1 LJ Input 1 Input 1 [~ Input 1 Invert
-] Inching Mode/Anti Collision =~ A rs o~ ~

5 : - @« Low ¢ High " Momentary * Toggle
@-__] Diagnostics Input 2 ’Gear Select 2 lJ I~ Input 2 Invert
-] Neutral Idle Input 2 Input 2
&1L ] BCM Functions Input 3 ’Gear Select 3 LJ & Low ¢ High £ Momeatsry: @ Toggls I” Input 3 Invert
N e Input 4 [Disabled ~ I Input 4 Invert

@] Analog Inputs TR EiRe Input 3 Input 3 nput 4 Inve

& j gpefc:? , Input 5 [Disabled L] @ Low ¢ High " Momentary @ Toggle I Input 5 Invert

=) igital Inputs

@-__] Digital Range Logic Input 6 [Disabled LJ Input 4 Input 4 I~ Input 6 Invert
;--IK}I Digital Input Function Assi [ _J ¢ Low ¢ High ¢ Momentary & Toggle

~..[ Digital Input Active Level Input 7 |Disabled v I~ Input 7 Invert
... Button Type Input 5 Input 5

.. Invert Button Logic Input 8 ’Disabled LJ @ Low " High " Momentary  Toggle [ Input 8 Invert
..{%) Debouce :

.1 PWM / Digital Outputs Input 9 ’Brake Light _] Input 6 Input 6 I~ Input 9 Invert
&L Adapts Input 10 ITrue Manual Mode LJ " Low  High L Momeetaty -{* Jogae [~ Input 10 Invert
-] Torque Management
@-__] Trans Brake Creep Input 11 ’Upshiﬂ LJ Input 7 Ianut 7 L I” Input 11 Invert

@ Low ¢ High " Momentary  Toggle
Input 12 |Downshift v I” Input 12 Invert
’ _J Input 8 Input 8
Input 13 ’Calibration B L] @ Low ¢ High " Momentary @ Toggle [ Input 13 Invert
4l Input 14 [Cancel Overdrive LJ Input 9 Input 9 I~ Input 14 Invert
" Low @ High " Momentary ¢ Toggle
Input 15 [4WD Low _VJ : '9 - 4 I~ Input 15 Invert
Input 10 Input 10
i - - [
Input 16 [Dyno Mode __J & Low ¢ High £ Moinntaey: 7 Toas Input 16 Invert
It 11 | | Innut 11




Setting Up PWM Outputs

File Edit

Ol?e/ﬂl S‘adv;

Communications

%

View

Data Logging Software Setup Tools Window Help
X SaveCal Start Clear Diag
Go Online Read Cal Write Cal = Monitor | Start Log View logs Command Learn Codes

__] Calibration/Tuning
] Setup Info
] Clutch Control
] Inching Mode/Anti Collision
__] Diagnostics
__1 Neutral Idle
__1 BCM Functions
=-_4 Hardware Setup
L] Analog Inputs
£-_9 Speeds
(%) Speed Input Trigger Level
..{x) Speed Input Fliter Values
(%) Speed Input Selection
(%) Speed Input Pulses
.. Speed Input Options
(%) Frequency Range Switch
L.{x) Speedo Output Settings
| Digital Inputs
£/ PWM / Digital Outputs
{x) PWM Frequency Selectio
PWM Shift Solenoid Slop:
{x) PWM Output 1
{x) PWK Output 2
(%) PWM Output 3
(%) PWM Output 4
{¥) PWM Output 5
..{X) PWM Output 6
(%) PWM 7/ Digital 1 Output
~.{x) PWM 8/ Digital 2 Output
{x) PWM 9/ Digital 3 Output
{x) Digital Output 4
(%) Digital Output 5
(%) Digital Output 6

E-E-E-E

P> PWM Clock Select
{x) PWM 1-6 Frequency
{x) PWM 7,8,9 Frequency

) 1 An:rl:

P> PWM/ Digital Output Type

+..{%) Current Measurement Offs

B PWM Outputd B PWM/ Digital Output Type | 5% |

Function IDiagnostic Light Output

= PWM 1
B PWM Output5 [=]  Ground & 12 Volts
Function |PWM On/Off vs. Fluid Temp 1 v g
Put a check next to the code to enable it | _l PWM 2
& Ground ¢ 12 Volts

¥ 21 - Throttle Position High [~ 58 - System Yoltage High [~ 79 - Transmission Fluid Overtemp
Duty Cycles PWM 3
v 22 - Throttle Position Low [~ 59-Trans Temp Low or TFT Circuit High [v 81 - 2-3 Shift Solenoid Circuit Fault 0On Duty Cycle [TU'E," % When values are decreasing the output runs at the off duty cycle until & Ground C 12 Volts
It - e the value equals On 2 then uses the on duty cycle until it reaches the
[V 24 - Dutput Speed Sensor [~ 63-RESERVED [~ 82-1-2 Shift Solencid Circuit Fault Off Duty Cycle IE— % value of Off 2 at which point it returns to the off duty cycle. PN
|~ 28 - Range Pressure Switch [~ 68 - Component Slipping v 83 - TCC Solenoid Circuit Fault - @ Ground ¢ 12 Volts
Increasing
[ 37-Brake SwitchStuck On [~ 69-TCC Stuck On I~ 85 Undsfined Ratio Errr PWMONT [T F On Duty:Gycle. PWM 5
o« (@
[/ 38-Brake Switch Stuck Off [~ 71 - Engine Speed Circuit Low [~ 86 - Low Ratio Ertor PwMOFF1 [308 °F - CroundBLC e Vots
«—0On1 A PWM 6
|V 39-TCC Stuck OFF [ 72 - Intermittent Dutput Shaft Speed [~ 87 - High ratio eror =
. Decreasing Off 2 On 2 @ Ground " 12 Volts
|~ 51 - Transmission Control Module [ 73 - Pressure Control Circuit [~ 91 - Nonidle inch Fia/M ON 2 F L
e PWM 7 /Digital 1
| 52-SystemVoltage HighLong |~ 74 - Input Speed Sensor Circuit [~ 92 - Movement not commanded FwM OFF 2 160 °F Off Duty Cycle Off Duty Cycle & Ground ¢ 12 Volts

- System Yoltage High ¥ 75 - System Voltage Low [~ 93 -Inching past target PWM 8 / Digital 2

@ Ground ¢ 12 Volts

When values are increasing the output runs at the off duty cycle until
the value equals On 1 then uses the on duty cycle until it reaches the
value of Off 1 at which point it returns to the off duty cycle.

PWM 9 / Digital 3
@ Ground ¢ 12 Volts

Digital 4
& Ground ¢ 12 Volts

Digital 5
& Ground " 12 Volts

Digital 6
& Ground ¢ 12 Volts

rcs
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B Shift Table A \ ® View All Upshifts/Downshifts A

7

S
61
52

00 67 133 200 267 333 400 467 533 600 667 733 800 867 933 1000 i
% Input Shaft RPM: 1030 Output Shaft RPM: 380 3

TPS | 0.0 | 6.7 [13.3]20.0 | 26.7 | 33.3 | 40.0 | 46.7 | 53.3 | 60.0 | 66.7 | 73.3 | 80.0 | 86.7 | 93.3 [ 100.0
Ml1>2] 10 1| 13] 14| 15 17| 18] 19| 21| 22| 23] 25 26| 27| 29[ 30 00
M2->1 6 7] 7] 8[ o 10 0] ] 12 13| 13[ 14| 18] 16] 16| 17 ) : e
R2>3 1 28] 271 20| 31| 3a| 36| 38| 40| 22| 44| 46| as| 51| 83| 55| 57 | _Plet Upshits ¥ 1>2W 253 3->4 Downshifts W 251V 352V 453
Mz=2] 19] 21] 22 24| 26] 27] 29| 31| 32| 34] 36[ 37| 39 41 42 44] ||TPS 07| 13 20) 27| 33| 40/ 47) 53| 60) 67 73 80| 87| 93] 100
M(3>4 39| 42| 46| 49] 52| 56| 59| 62 66| 69 72[ 76| 79| 82| 86| 89 152 10 11 11) 12| 13[ 14] 14 15 21| 25 28] 30) 33| 35 38 40
Mla>3] 32] 35 37 40| 43] 46] 48] 51| 4] 57| 59 62| 65 68 70| 73 6| 7 7 s 9] 10 of 11| 17 2| 24 26 29 3| 34 38
Oja>5] 150[ 150] 150[ 150] 150] 150[ 150] 150] 150[ 150] 150[ 150] 150] 150[ 150] 150 253 25| 2] 2] 27| 28] 29| 29 30| 36| 40| 43| 45 48] 50| 53] 55
O[5>4 [ 150] 150] 150[ 150] 150] 150[ 150 150] 150] 150] 150[ 150] 150] 150[ 150] 150 ol A 22l 22| 23] 24] 28] 28] 28] 32| 38| 39| 41| 44| 48] 49] s
O[5->6 [ 150] 150 150[ 150] 150] 150[ 150] 150] 150] 150] 150[ 150] 150] 150[ 150] 150 3>4| 47| 48| 48] 49| 50| 51| 51| 52| 55| 53] 62| 64| 67| 63| 72| 74
O 150] 150 150 150] 150 150] 150f 150| 150 150 150] 150f 150] 150f 150| 150 4-30 42| 43| 43| 44| 45| 46| 46| 47| 51| 56| 59| 1| 64| 66 69 70

* When setting the shift tables, upshift and downshift lines normally do not overlap.

U Shift Table A =] ‘ View All Upshifts/Downshifts A =]

88 - ; ;

831-

781-

73t-

68 -

621-
Mert-
P52
H 47

00 67 20.0 400 467 533 600 667 733 800 867 933 100.0
Input Shaft RPM: 1145 Qutput Shaft RPM: 462

TPS | 0.0 | 6.7 [13.3]20.0 [ 26.7[33.3[40.0 [ 46.7 [ 53.3 | 60.0 [ 66.7 [ 73.3 | 80.0 | 86.7 | 93.3 [100.0
152 | 12| 18] 18] 21| 23] 24| 26| 28] 29| 31| 33| 35| 36| 36| 36| 36
e e e e e || Plot_upshits ¥ 152 2537 354 Downshits ¥ 251 352 453
-2 | 17| 19 21| 23] 28] 27| 28] 31| 32| 38| 37| 3| 41| a1 41 a1 TPS 07| 13] 20| 27) 33 40/ 47| 53] 60] 67) 73| 80] &7 93] 100
3>4| 30 33| 37| a1 47 51| s5] 59| e2] 5] e8] 71 75] 8o 6] s8 12| 13 13| 15| 18] 22| 24| 31| 35 37| 39| 40| 41| 4| 42) 42 42
453 25| 28] 30| 34| 37 41| 44| 47 50| 52| 4] 59| 62 64| 64| 64 7 7 7 7 7 7 7 8 9] 10| 13| 17| 20| 24] 30/ 34
Ofa>5| 50 50| 51| 55 58] 60| 63 66| 69 72[ 75| 78] 81| 85 s8] 91 2»3] 20 24 28] 32 38 40] 48] 55 e2[ 72| ] 7] 79| s s2f a2
Of5 =4 35 35 35 35 38 43| 51| s7] 62| 65 e8| 71| 74| 81| 84| 85 ol 14l el 1a) 4] 14l 14l 14l 14] 18] 19| 23] 28] s8] 48] 59 68
O5=6| 62 62 63 e7] 70| 72[ 75| e8] 71| 84| 89| 90 93] 97[ 100 103 34| 36] s 48] 48] s1] s4] es] 91| 111 120 123] 124] 124] 124] 125] 125
O 43| 43| 43| 43| 4] 51| &9 65| 67] 80| 85 86| 89| 93] 96 99 a3 28] 28| 28] 29 30| 33| 24| 38| 43| 48] o8| 64| 74| o83 94| 102




Setting the Converter Tables

* Lockup and Unlock lines cannot overlap
* Place them after either the 2-3 or 3-4 shifts.
* Most Gas lockup after 4t, diesel after 3.

* Standard, addition of Lockup-disabling after a certain throttle position.
e Per-gear unlock-disabling with increased throttle (some diesels)

B Per Gear TCC Lockup/Unlock A Bd
p

twr Single TCC Lockup/Unlock A 23

285 fommndennnend tennees D SRt tenenens e BUTTEK EERRRE: emnes boeees ; - -
T R o
228 - - - i
215 t--

202 t--
188 f------1 :

2,"175 - T i
161 f------i- N i e e 7 N e N N v

H 14514 CibsessTresn coifimsndronesaesy =

= 28 s L v ! [ ! 2 g s s s 2 s :
132 » 0.0 71 129 20 On/ 271 329 400 471 529 600 671 729 800 871 929 100
b
g; . TPS 0.0 | 7.1 | 12.9 | 20.0 | 27.1 | 32.9 | 40.0 | 47.1 | 52.9 | 60.0 | 67.1 | 72.9 | 80.0 | 87.1 | 92.9 | 100.0

1st Lockup 61 63 63 62 61 59| 55| 51| 48| 45| 43| 42| 40/ 39| 38 38
1st Unlock 60 60| 60| 58 54| 50/ 42| 39 37f 35| 33 32 3 30 29| 28
2nd Lockup 60| 59| 59| 58| 58 57| 55 55 55| 55| 65| 55 55 55| 55| 55
2nd Unlock 52 51 51 50{ 50/ 49| 50f 50| 50/ 50| 50[ 50 50[ 50| 50[ 50
3rd Lockup 60[ 59 59| 58] 58] 57| 585 65 55| 65| 55| 85 65 55| 65| 55

0.0 67 133 208 267 333 400 467 533 600 667 733 800 867 933 1000
o

TPS 0.0 | 6.7 | 13.3|20.0 | 26.7 | 33.3 | 40.0 | 46.7 | 53.3 | 60.0 | 66.7 | 73.3 | 80.0 | 86.7 | 93.3 [100.0
Lockup 53 56 62 68 72 78 84 90 96| 109 140| 255 255 255| 255 255
Unlock 41 47 50 56 61 67 72 77 83 90 97| 106[ 114] 119 120| 120

4th Lockup 60 59 59 58 58 57 55 55 55 55 55 55 55 55 55 55
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What do | set after it’s wired up?

e Start with a key-on, engine-on is not necessary

e Set all of your optional inputs under
“Hardware Setup”.

e Verify each input works using the Monitor
“TCM2600/2800 Datastream”.

* Verify each optional output works on the
vehicle.




Verifying Throttle (Pedal) Position

*  Analog-1should be set to TPS for ALL standard non-CAN applications.

*  Set your Failure Values to 0.1 and 4.9 as shown.

*  Key-on (engine off), write down and input the TPS for Idle and WOT (Wide-Open-Throttle).

* If you have Tach and want WOT-Mode, set your desired percent. If no Tach, set WOT Mode to 0%.
*  You must disconnect the battery after adjusting TPS, this is the only function that it is necessary for.

File Edit View Communications Datalogging Software ,ctup Tools Window Help
1 H \ " % o lc - @ D @ i j\/s;t Save Cal Start Clear Diag
Open ave N Y @ %" | GoOnline Read Cal Wrife Cal = Momtor | StartLog Viewlogs Command Learn  Codes
#-__] Calibration/Tuning 5 — .
i B Znalog Input 1 Function | =2 |l B TPS Calibration
.| Clutch Control 3
-] Inching Mode/Anti Collision Function [TPS TPS Voltage Closed Throttle |0.50
#-__] Diagnostics

TPS Volitage Full Throttle |4.50

.1 Neutral Idle

-1 BCM Functions ! Analog Input 1 Failure Values ‘2@ | % Throttle for WOT Mode 1851 %
=4 Hardware Setup : .
514 Analog Inputs Failure Value High (0-5 Volts) |4'90 Increasing Throttle Hold Threshold (255

=1 Analog Input 1

. ..{x) Analog Input 1 Functior
. () Analog Input 1 Failure ' Voltage To Assume On Failure W
-] Analog Input 2
-] Analog Input 3
#-__] Analog Input 4
-] Analog Input 5
-] Analog Input 6
.. Enable/isable Analog Rz PWM Out Gear Info
...{%) TPS Calibration PWM1 0.0)|Commanded Gear LP Actual 0.00
-] Speeds PWM 2 0.0||Desired Gear LP Target 0.00)(TPs Min

-] Digital Inputs PWM 3  0.0||Lever Pos CALID 0

@-_] PWM / Digital Outputs A A nnllear Ratin Ndnmeter non TPS Max 0.00

Failure Value Low (0-5 Volts) |0.10




Verifying Vehicle Speed (OSS)

 When drivable, compare speed using a GPS at 20/40/60 MPH to your
monitor screen as shown below. Scale Tire Dia until you are within a
couple MPH of the GPS indicator.

* Speed may not read on the laptop until 5-10 MPH. This is normal.

Lever
O Name
A ' _ Full T
i CalibretonTuing I ! Gear Ratios and Tire Size Bl . Speed Input Selection
=4 Setup Info P P
F j I;:ij?;?; Gear 1 |3.082 Engine RPM |Speed Input 1 CanC
-] Solenoid Selection Gear 2 |1.639 Turbine Speed 1 |Calculated Tor TCC
-] CAN Setup
{x) Gear Ratios and Tire Size Gear 3 |1.001 Drive Shaft RPM |Speed Input 2
(%) Gear Correction Windows
{x) Password Gear 4 |0.829 Driven Wheel Speed |Calculated Veh CanC

{x) Shift Timers
) Gear 5 |1.001 Non-Driven Wheel Speed |Disabled

{x) Breakpoint Selection

&Z 8 Point Breakpoints Gear 6 |1.001 Turbine Speed 2 |Disabled

&2 16 Point Breakpoints
Final Drive Ratio [3.703

P> Misc. Options
{%) Misc Mode Settings
4WD Low Ratio |3.504

(%) Internal Odometer Pulses/Mile
{x) Calibration ID/Part Number
@-___1 Clutch Control
-1 Inching Mode/Anti Collision
-] Diagnostics
-] Neutral Idle
-1 BCM Functions
=-_4 Hardware Setup

#-__] Analog Inputs

=-_4 Speeds

(%) Speed Input Trigger Levelsg

Calib:
Simp!

! Tire Size Calculator

True
4WD
Dyno

Tire Size

Width (mm) Ratio(%) Rim Size (in)
[245 7 [0 R[16

Driven Tire Diameter |27.030

Calculate Tire Diameter |

Tire size in Inches SHOW




Adjusting Line Pressure

If you are not confident in this procedure, we recommend hiring a tuner!
Base Calibrations are a great starting point!

=
® O o
S o 9

e Based on Throttle Position

o o N
S © o

N
o

30
20
10

CONTROL PRESSURE (PSI)

 Too Low — Clutches slip & burn
— Shifting Into Gear vs Steady State

0
00 01 02 03 04 05 06 07 08 09 10 1.1

* Too High — Hard shifts & premature part wear U cuRRENT v

* Transmissions with ISS’s are able to see “Actual Gear Ratio” in datalogs to
confirm the clutches are not slipping. Transmissions without just need to
go off of “feel” while test driving.

e Pump is capable of 300+ PSI
* Clutches normally take 54-193 PSI steady state

PCS Powertrain Control Solutions, LLC M



B shift Timers | 52 || ® Shifting Into Gear Pressure A =]

1st-2nd I794,6 ms
2nd-3rd |499.7 ms

3rd4th 4997 ms

N
4th-5t S o
n
5th-6th |2 ms | |e

4th-3rd 12007 ms

Adjusting

2nd-1st |200,7 ms TPS| 0.0 | 6.7 [ 13.3 ]| 20.0 | 26.7 | 33.3 | 40.0 | 46.7 | 53.3 | 60.0 | 66.7 | 73.3 | 80.0 | 86.7 | 93.3 | 100.0 Li ne

3rd-2nd (200.7 ms 00 67 133 206/0 267 333 400 467 533 600 667 733 800 867 933 1000
o

>R | 076] 0.72| 0.70] 0.62| 053] 0.51| 043| 036] 0.29| 0.26] 0.23] 0.21] 0.18] 0.16] 0.15] 0.10
>N | 0.76] 0.72| 0.70] 0.62| 053] 0.51| 043| 0.36] 0.29| 0.26] 0.23] 0.21) 0.20{ 0.18 0.18] 0.18
=D | 0.76] 0.69] 0.67| 059 055 049] 041] 034 027 0.24] 0.22) 0.20( 0.17] 0.16] 0.14] 0.09
0.76] 0.69] 0.67[ 059 0.55] 049] 041 0.34] 0.27] 0.24| 0.20[ 0.18] 0.15) 0.14| 0.12{ 0.09

>2 | 076] 073| 0.71] 063 059 052 040| 033] 027 024] 020 015 010| 0.08| 005 002 PreSS| Ire
=1 | 082] 073] 0.71] 063 059 051] 043] 036] 029] 026] 023] 021] 018 008] 005 002

! Steady State Line Pressure A <4

N-DorD-N {1966 ms

N-RorR-N (4997 ms

K K KRR E
v
w

DECREASING PRESSURE CONTROL
BECOMES
INCREASING LINE PRESSURE

® S0 =

‘E].O 6.7 133 206/0 26.7 333 400 467 533 600 66.7 733 80.0 86.7 933 100.0
0

TPS| 0.0 | 6.7 | 13.3 | 20.0 | 26.7 | 33.3 | 40.0 | 46.7 | 53.3 | 60.0 | 66.7 | 73.3 | 80.0 | 86.7 | 93.3 [100.0
R 0.82] 0.82] 0.80| 0.71] 066/ 059 048 041 033 0.28] 0.25] 0.23] 0.20] 0.18] 0.18] 0.18
N 0.82) 0.82] 0.80) 0.71] 066 059 048 041 033 028 0.25] 0.23] 0.20] 0.18] 0.18] 0.18
D 0.82] 0.82| 0.80| 0.71| 066/ 059 048 041 033 028 025/ 0.23] 0.20] 0.18] 0.18] 0.18
3
2
1

0.82| 0.80] 0.71] 0.66] 0.59] 048] 041] 0.33] 028 025 0.23] 0.20{ 0.18] 0.18] 0.18
0.82| 0.80] 0.71] 0.66] 0.59] 048] 041] 033) 028 025 023 020f 0.18] 0.18] 0.18
0.82| 0.80| 0.71] 0.66] 0.59] 048] 041] 0.33) 028 025 023 0.20f 0.18] 0.18] 0.18

KEEKEKRE
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Data Log

a T T T Serial Number: 10035 With Firmware Version: 3.118.6
Set{ings Datalog Discpnnect Show Monitor Screen  Show Mode Overrides  Show Available Diagnostic Codes

’E Datalog @1

Default Location  C:\Proagram Files [x86)\PCS\TCM Diagnostic SoftwarehD atalogs

Start Logging ’

* Note the file location to find the file later for review and
email.

* Default path is Documents folder.

e SOFTWARE MUST BE IN 2800 DATASTREAM MONITOR!!

T

PCS Powertrain Control Solutions, LLC e
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What to Log / Save?

* Key the vehicle on.
» Start / Save Datalog. 2800 Datastream Monitor.
e Start the engine.

* Either drive up through the gears and down to a
stop, end datalog. Should be ~30-60 sec.

e Ordrive the vehicle in the manner that an issue is
occurring. End datalog after issue so the “time of
issue” is known.




Enabling Values

B2 File Window Tools Help

Serial | Hic
Serial. TPS Voltage 050 Serial Digital Input 3 : 10 Serial Digital Input 6 - D Serial. Digital Input 12 - oQd
| Digital Input 1 00 Serial Digital Input 4 od Serial Digital Input 7 Serial Digital Input 10 Serial. Digital Input 13 o3 Serial Digital Input 16
Serial Engine Torque rial. Digital Input 2 10 ol.Digital Input 5 : od Serial.Digital Input 8 Serial Digital Input 14 o3

~ Check boxes at top of screen
- enable / disable values

Powertrain Control Solutions, LLC




B
Reading Values

pTimes | Maoo1  Macm

erial

Click and drag on screen to move time
cursor. Shows time above.

All enabled values listed on left

(per time stamp). Time and value shown at
bottom of timestamp.

/I

pCS Powertrain Control Solutions, LLC 2
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Re-Scaling Values

@

E +x f
X n
Steer th
11 H
Senal. TPS Yoltage : SenalDigital Input 3 : 1 SenalDigital Input B :
Serial Tramsmission Temp Woltage 2240 Serial Digital Input 1 0d Serial Digital Imput 4 0d Serial Digital Input 7
Serial Digital Input 2 10 Serial Digital Input & [ifm) Serial Digital Input &

W0 o @ @

SenalDigital Input 12 ©
Serial Digital Input 10 - 0d Serial Digital Input 13 -
Serial Digital Input 14 -

Serial Digital Input 16

ooo
aoo

Serial Engine Torque

Click on “Limits” to open rescale table.

Type in your desired values, hit “Enter”.

Hit “Save Changes”.

Cleans up data, easier to read!
(Compare this to the last slide)

75 100 125 16.0 175 200 225 260 25 300 325

PCS Powertrain Control Solutions, LLC



Re-Scaling Timeline

QLSBOYx WoKn0 o B &8

» Times | Mao

Sernial Digital Input 12 - [ilm]
oQd SerialDigital Input 13 0d Serial Digital Input 16
Serial Digital Input 14 00

enal Digital Input B
erial Digital Input 7
erial Digital Input 8

Senal Digital Input 3 : 10
tial. Tramsmission Temp Voltage 2240 Serial Digital Input 1 - i Serial Digital Input 4 od
10 0

0g
(i m] Gerial Digital Input 10
Serial Digital [nput 2~ - Serial Digital Input 5 - 00

8.160

Right-click the cursor for
more zoom options.

Allows you to look at the whole datalog or smaller sections.
(Compare this to the last slide)

Click and drag scroll bar to
comfortable scale.

PCS Powertrain Control Solutions, LLC 2



Vehlcle Speed & RPM Values

Serial Digital Qutput 1 [ =] 40 Serial TCC Locl thyCyI : ial. i 2543 0
erial Serial Digital Output 5 - o3 40 Serial Target Line Pre: : Serial Full Thrattle Mode o
Serial Digital Output 3 o3 Serial Digital Output 6 o3 Serial Current Gear 40 Serial Calzulated Input tSh ftSp ed 2005 O Serial Shift Tlme . 2662 O Serial Calibration B Mode 00
kS
20.290

Idling, then engine RPM drops during upshifts.

i Engine 2132 0 3500

RPM

Vehicle Speed. Note it is 0 ta.55

/, Output Shaft Speed.
Input Shaft Speed (some transmissions) drops to 0 when

/ / forward clutch is engaged. ISS rises to show converter slip.

25 A0 75 100 125 16.0 175 200 228 260 275 30.0 325

pCS Powertrain Control Solutions, LLC 2




Range Values

131 0 Seral Pwih 1 ¢ enial o0 SenalPwh 7 : 100.0 Serial Digital Output 1 0Q Serial Desired Gear
Serial Fluid Tamperalura 2(F1 : 84 O Seral PwM 2 : O SealPWM S 1000 Serial Digital Output 5 - o Sefial Lever Position
Senal TCU Temperature (F) : 7.2 0 Serial P/t B oo 3 Serial Digital Output 3 00 Serial Digital Dutput & - od Serial Current Gear

20.210

Lever Position: what the TFP, MLPS, PRNDL, or IMS is commanding.

Seria Engine 2153 0 3500
RPM

Seriadl PWM7 1000 0 250
Seral PWME 1000 0 250 /
oenal. | T E

d Gear, what TCM is signaling trans.
(Based on Shift Tables)

PWM or Digital Outputs, powering solenoids. (Based.on Commanded Gear)

U/Digital Inputs: logic $etermining Lever Position. &

- Signals fed by TRP, MLPS, PRNDL, or IMS. N

. <

25 5.0 [ mno 125 150 175 200 25 250 275 00 32°

10.000

e

pCS Powertrain Control Solutions, LLC 2

TFP=Transmission Fluid Pressure (switch). MLPS=Manual Lever Position Switch. PRNDL= Column or remote switch. IMS= Internal Mode Switch.




Shift & Converter Tables

Lol W 0wr0 o B B

Serial Engine RPK : 1781 & Senial Fluid Temperature 1 [F] - 133
Serial MAP : o3 Serial Fluid Temperature 2 [F] - 54 O
Senallnput Shaft Speed  : perram| Senial. Coglant Temperature [F] S0 Senal TCU Temperature [F] - : wz0O

During “Wide Open Throttle” (WOT), Current &ear uses

Engine RPM (configurable per gear).
WOQOT can be activated by TPS o’/er 90%, percentage is also configurable.

Gerial Engine 1781 0 3500
RPM

d Gear, what TCMis signaling trans
(Based on Shift Tables)

Throttle Position (TPS), based on Operator-Pedal not throttle-bo
Can either be an Analog-Input or over CAN. 0-5% at idle,|95-100% at “WOT”.

25 50 5 10.0 125 150 175 200 225 250 275 00 325

PCS Powertrain Control Solutions, LLC " = ¥ = = 2




Shlft & Converter Tables, Pt-2

Senal Engine RPM : 1781 &
Senal Digital Input 16

: efial ahure : 133
: erial. Digital Inpul : o Serial MAP : il shure : B4 O
ial. Dy : Serial.Di nput SenalWehicle Speed 1 [MFPH] 4845 Senallnput Shaft Speed  : perram| Senial. Coglant Temperature : ! i

= .. .| when throttle is released.

RPM

Converte

Compare

0.000

pCS Powertrain Control Solutions, LLC 2




TS,
Actual Gear Ratio

QOLOHEOY» Wowr00 & &

Serial Digital Input 3 - 10 Sensl Digtal Input & E=] S erial Digital Input 12 =]
Serial Transmission Temp Voliage 2270 SeialDighallnput 1 - 00 SerialDigtal Input 4 00 SerialDigial Input 7 00 SeielDighal lnput 10 00 SerialDigtal Input 13 =]
Serial Digital Input 2~ 10 Serial Digitsl Input 5 00 Sedsl Dighl Input & =] Serial Digital Input 14 (=]

—————————————————————————————————————————————————————————————————————————————————————

""""" ActuaIGearRatloD:wsmnbetween I'SS';and EOSS, represents If"ﬂpe |
- planets/clutches are slipping or holding.  (mput shat & output shaft speed sensors) ’

~ Time distance between so

C“Shift Time”, ——_ _A—"

0o long Clutches slippage / |
—damage, too short is harsh shiftsand
_hard part damage. Appropriate time

- depends on trans, 4L60E is <300ms.

""""""" / Shou’ldbeflatllnesandcorrectplanetaryratlonumbers

1 2 3 4 5 [ 7 EEl 9 1o n 12 13 14 15 16 17 18

pcs Powertrain Control Solutions, LLd. .



TS
Line Pressure Control

Serial Engine APM E76 Serial Fluid Temperature 1 (F] 1230 Serial P/t 1 - 10 Serial P/ 4 - oo gd Serial Pu/M 7 1000 O Serial
Digital Input 16 : o3 Serial MAP Serial.Fluid Temperature 2 (F) 220 SenalPwh 2 : oo d Serial PwM 8 cod
ial Wehicle Speed 1 (MPH) oo Serial Input Shaft Speed [)m} Serial Coolant Temperature (F] Serial. TCU Temperature [F) 6.3 O Serial P/ B oo d Serial

______________________________________________________________________________________________________________________________________________________________________________________

for llmltlngg-pressure |ncreas§es.

""""""""" """""""""" """""""""" """""""""" > NorPWM'controi'tausés-maximun‘r'Hne-prefSSWe')'

er gear cIutch engagement pressure based on TPS

25 5.0 75 100 125 150 175 200 225 250 275 300 328 350

pcs Powertrain Control Solutions, LLd. .



TS,
Current & Stored Codes

i
Serial Digital lnput 12 Serial Engine APM oo gd 1000 O Serial
Serial Digital lnput 13 ¢ Serial Digital Input 16 [m] Serial MAP Senial.Fluid Temperature 2 [F] 220

: 0 Serial Pt 2 oo 0 Serial P 8 (iRm]
Serial Digital Input 14 Serial Vehicle Speed 1 [MPH] 0 Serial Input Shaft Speed Serial Coolant Temperature (F] ! Serial. TCU Temperature [F) 6.3 O

Serial Fluid Temperature 1 (F) 1230 Serial Pt 1

10 Serial Pt 4 -

Serial Puib 7

Serial Pt B on 0 Serial |

SerslEngine 676 O

pcs Powertrain Control Solutions, LL(-".‘;. -



