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(57) Abregeé/Abstract:

A power train subsystem for a motorized vehicle and methods of programming such power train controllers of the power train
subsystem are disclosed. The power train subsystem may include a power train component, a controller, and a memory device.
The controller may be coupled to the power train component to control operation of the power train component. The mem-ory
device may include boot code, application software, standard calibration parameters, and custom calibration parameters. The boot
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(57) Abrege(suite)/Abstract(continued):

code provides an environment upon which the application software executes per the standard calibration parameters and custom
calibration parameters. The standard calibration provides parameters which configure the controller for a range of vehicular
applications. The custom calibration parameters provide parameters which configure the controller for a particular vehicular appli-
cation In the range of vehicular applications.



w0 2010/083090 A 1 |[HIL 11 HYD Y ROV RN AT RO R

CA 02749530 2011-07-12

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
22 July 2010 (22.07.2010)

(10) International Publication Number

WO 2010/083090 A1l

(51)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(75)

(74)

(81)

International Patent Classification:
F16H 59/00 (2006.01)

International Application Number:
PCT/US2010/020361

International Filing Date:
7 January 2010 (07.01.2010)

Filing Language: English
Publication Language: English
Priority Data:

61/144,179 13 January 2009 (13.01.2009) US

Applicant (for all designated States except US): ALLI-
SON TRANSMISSION, INC. [US/US]J; 4700 West 10th
Street, Indianapolis, IN 46222 (US).

Inventors; and

Inventors/Applicants (for US only). LITSCHER, Chris-
tian, M. [US/US]; 3736 E. 100 South, Lebanon, IN
46052 (US). RUES, Jeanne, O. [US/US]; 6473 N Park
Ave, Indianapolis, IN 46220 (US). HOWENSTEIN,
Michael, J. [US/US]|; 11297 Clarkston Rd, Zionsville, IN
46077 (US).

Agent: ORICH, Christine, M.; Barnes & Thornburg
LLP, 11 South Meridian Street, Indianapolis, IN 46204

(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

(534) Title: POWER TRAIN CONTROLLER AND ASSOCIATED MEMORY DEVICE

100
v

'

| ‘ Memory Device
Power Train Power [rain 130
Component R Controller - T
110 120
?Z;t Standard
—= Calibration
I 136
Application
Software Custom
Sensors 134 Calibration
i35 138
General Storage
140

(57) Abstract: A power train subsystem for a motorized vehicle and methods of programming such power train controllers of the
power train subsystem are disclosed. The power train subsystem may include a power train component, a controller, and a memory
device. The controller may be coupled to the power train component to control operation of the power train component. The mem-
ory device may include boot code, application software, standard calibration parameters, and custom calibration parameters. The
boot code provides an environment upon which the application software executes per the standard calibration parameters and cus-
tom calibration parameters. The standard calibration provides parameters which configure the controller for a range of vehicular
applications. The custom calibration parameters provide parameters which configure the controller for a particular vehicular appli-

cation 1n the range of vehicular applications.
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POWER TRAIN CONTROLLER
AND ASSOCIATED MEMORY DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to the following: U.S. Provisional Patent
Application No. 61/144,179 filed on January 13, 2009.

" BACKGROUND

fOOOZ] Vehicle subsystems such as, for example, transmissions, engines, and braking
- systems use individual control modules to control each of the subsystems and provide

communication between such subsystems. Control modules are delivered to
customers (e.g. vehicle manufacturers, service technicians, etc.) as single, selt-
contained, fully programmed units most often separate from the hardware to be
controlled. Additionally, the control modules are often remotely located from the
hardware td be controlled. These self-contained control modules permit the assembly
of the vehiclé to proceed independent of the final unique module configuration.

[0003] However, the industry appears to be moving toward 1ntegrating fuily
programmed control modules into the hardware to be controlled, thus creating a
complete subsystem ready for direct assembly into a vehicle. A consequence of such

vehicle subsystems is that a vendor may need to maintain or otherwise address

potentially thousands of possible vanants or calibrations of the subsystem due to the

number of different configurations in which the subsystem may be used.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The invention described herein is illustrated by way of example and not by
way of limitation in the accompanying figures. For simplicity and clarty of
illustration, elements illustrated in the figures are not nccessa;ily drawn to scale. For
example, the dimensions of some elements may be exaggerated relative to other
elements for clarity. Further, where considered appropnate, reference labels have
been repeated among the figures to indicate corresponding or analogous elements.

[0005] FIG. 1 shows an embodiment of power train subsystefn having a power train

controller and associated memory device.
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(0006)] FIGS. 2-5 show embodiments of vehicles having one or more power train
subsystems with associated memory device(s).
[0007} FIG. 6 shows a memory device coupled to a power train controller via a wiring
harness.
[0008] FIG. 7 shows a memory device coupled to a power train controller via a shift
selector of the vehicle.
[0009] FIG. 8 shows a memory device coupled to a power train controller via a fuse
block of the vehicle.
10010] FIG. 9 shows one embodiment of a method of programming a power train

controller for a particular vehicular application.

[0011] FIG. 10 shows another embodiment ot a method of programming a power train

controller for a particular vehicular application.

DESCRIPTION OF THE PREFERRED EMBODIMENT

L |

[0012] References in the specification to "one embodiment”, "an embodiment", "an
example embodiment”, etc., indicate that the embodiment described may include a particular
feature, structure, or characteristic, but every embodiment may not necessarily include the

particular feature, structure, or characteristic. Moreover, such phrases are not necessarily

referring to the same embodiment. Further, when a particular feature, structure, or
characteristic 1s described in connection with an embodiment, 1t 1s submitted that 1t is within
the knowledge of one skilled in the art to effect such feature, structure, or characteristic in

connection with other embodiments whether or not explicitly described.

[0012a] According to an embodiment, there 1s provided a power train subsystem for a
motorized vehicle, comprising: a power train component to drive a drive assembly, a
controller coupled to the power train component to control operation ot the power train

component, and a memory device comprising a boot code executed by the controller to define
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an operating environment, application software to provide the controller with commands to

control the power train component, standard calibration parameters which configure the
controller and power train component for a range of vehicular applications, and custom
calibration parameters which configure the controller and power train component for a

particular vehicular application of the range of vehicular applications.

[0012b] According to another embodiment, there is provided a method of customizing a
transmission for a particular vehicular application, comprising programming a transmission
control module to obtain a partially programmed control module comprising standard
calibration parameters that configure the transmission control module and transmission for a
range ot applications of the transmission, and programming the partially programmed
transmission control module to obtain a programmed transmission control module that
includes custom calibration parameters that configure the transmission control module and the
transmission for the particular vehicular application of the range of applications of the

transmission.

[0012¢] According to a further embodiment, there is provided a method of customizing
transmissions for vehicular applications, comprising programming a plurality of transmission
control modules to obtain a plurality of partially programmed control modules that each
comprise standard calibration parameters that configure the plurality of transmission control
modules for a range of vehicular applications of a transmission, and providing a customer

with a partially programmed transmission control module of the plurality of partially

programmed control modules to permit the customer to program the partially programmed
transmission control modules for a particular vehicular application of the range of vehicular

applications of the transmission.

[0013)] Reterring now to FIG. 1, a power train subsystem 100 is shown. The power
train subsystem 100 may include a power train component 110, a power train controller 120
and associated memory device 130. The power train component 110 may include components

of a motor vehicle used to generate power and/or transfer power to a drive assembly of the
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motorized vehicle in particular, the power train component 110 may include an engine,

transmission, transfer box, torque converter, and/or gear box.

[0014] The power train controller 110 may be coupled to the power train component
120 to control the power train component 120 via one or more control signals. The power

train controller 110 may be further coupled to one or more sensors 135 in order
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to recerve signals indicative of the operation of the power train component 120.
Depending on the nature of the power train component 120, some or all of the sensors
135 may be integrated with the power train component 120 and/or some or all of the
sensors 135 may be distributed throughout a vehicle in which the power train
component 120 resides.

[0015] As shown in FIG. 1, the memory device 130 may be coupled to the power
train controller 120. The memory device 120 may include boot code 132, application
software 134, standard calibration parameters 136, and custom calibration parameters
138. The boot code 132 may include an operating system, drivers and other code
which the power train controller 120 (e.g. ECU 240 or TCM 250) may execute 1n
response to being powered up. The boot code 132 may provide an execution
environment upon which the application software 134 may execute. The application
software 134 may provide commands for controlling a class or range of power train
components. For example, the application software 134 may provide commands for
controlling one or more transmission models and/or one or more engine models. In
response to executing the application software 134, the power train controller 120
may control the operation of the power train component based upon signals from
sensors 135. In particular, the power train controller 120 1n response to executing
commands of the application software 134 may control the power train component
110 1n accordance with standard calibration parameters 136 and custom calibration
parameters 138.

[0016] In one embodiment, the power train controller 110 and the power train
component 120 may be utilized 1in a wide vaniety of applications. 'fhe standard
calibration parameters 136 provide various calibration data, constants, etc. which
remain the same regardless of the application in which the power train controller 110
and power train component 120 are used. The custom calibration parameters 138
however provide various calibration data, constants, etc. which vary depending upon
the application in which the power train controller 110 and power train component
120 are used. Accordingly, the memory device 130 may be programmed to include
the boot code 132, application software 134 and standard calibration parameters 136
to obtain a partially programmed power train subsystem 100 that may be used in a

wide variety of applications. Such a partially programmed power train subsystem 100
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may be later programmed with custom calibration parameters 138 to obtain a fully
programmed power train subsystem 100 once its determined to which application the
power train subsystem 100 1s destined.

[0017]) In addition, the memory device 130 may also include general storage 140 for
the application software 134. In one embodiment, the application software 134 may
permit the storage and retrieval of customer modifiable constants (CMC) to and from
the general storage 140. A technician, vehicle manufacturer, etc. may use the CMCs
to trim the operation of a fully programmed engine subassembly 220 and/or a fully
programmed transmission subassembly 230. The application software 134 may store
diagnostic codes in response to a detected event. Similarly, the application software
134 may store freeze frame data comprising the capture of multiple operating
parameters over a period of time in response to a detected event or in response to a
request received from a technician. In one embodiment, the application software 134
may permit the capture and/or retrieval of data from various components connected to
a vehicle network. The application software 134 may permit retrieval of such saved
diagnostic codes, freeze frame data, and/or other component data in order to aid a
technician in troubleshooting a malfunction or to aid technician in identifying
operating characteristics indicative of a potential malfunction in the future.

[0018] The application software 134 may further permit the storage and retrieval of
service manuals for one or more components of the vehicle, service records for one or
more components of the vehicle, required service tools, wiring diagrams, and an as-
built parts list for one or more components of the vehicle. The service manuals,
service records, required service tools, wiring diagrams, and as-built part lists may aid
a technician in determining which parts are in need of service and which parts have
been serviced in the past. Moreover, such information may further aid the technician
in identifying parts of the vehicle which have been replaced with parts not in
conformance with parts of the vehicle as originally built.

[0019] Referring now to FIG. 2, one embodiment of a motor vehicle 200 1s shown
that includes the power train subsystem 100 of FIG. 1. In particular, the motor
vehicle 200 may include a power train 210, drive assembly 250, and operator
interface 260. The power train 210 includes a first power train subsystem 220 and a

second power train subsystem 230. The first power train subsystem 220 includes an



CA 02749530 2011-07-12
WO 2010/083090 PCT/US2010/020361

.5

engine 222, an engine control unit (ECU) 224, and memory device 226. The ECU
224 may be coupled to the engine 222 to control the engine 222. The ECU 224 may
be further connected to various sensors 135 (FIG. 1) of the motor vehicle 200 that
provide the ECU 224 with vanious operating conditions associated with operation of
the engine 222.

[0020] The second power train subsystem 230 includes a transmission 232,
transmission control module (TCM) 234 and memory device 236. The TCM 234 may
be coupled to the transmission 232 to control the transmission 232. The TCM 234
may be further connected to various sensors 135 (FIG. 1) that provide the TCM 234
with various operating conditions associated with operation of the transmission 232.

10021] The transmission 232 may provide a torque-speed conversion from the
generally higher speed engine 222 to a slower but more forceful output such as the
drive assembly 250. The dnive assembly 250 may include drnive wheels, caterpillar
tracks, propels, etc. that impart the motor vehicle 200 with locomotion when driven
by the engine 222 via the transmission 232. As shown, the engine 222 1s coupled to
an input shatt 242 of the transmission 232 to provide power to the transmission 232.
An output shaft 244 of the transmission 232 is coupled to the drive assembly 250 to

provide power to the drive assembly 250.

10022) The ECU 224 and TCM 234 may be implemented using analog and/or digital
circuit components. In one embodiment, the ECU 224 and the TCM 234 each include

a processor such as a microcontroller or microprocessor. Furthermore, the ECU 224
and TCM 234 each have one or more associated memory devices 226, 236 that store
instructions to be respectively executed by the ECU 224 and the TCM 234. The
memory device 226, 236 may include programmable read only memory devices, flash
memory device, random access memory devices, and/or other storage devices that
store instructions to be executed and data to be processed by the ECU 224 and the
TCM 234.

[0023] The motor vehicle 200 may further include operator controls 260. The
operator controls 260 may include various levers, switches, pedals, buttons, wheels,
dials, etc. which an operator of the motor vehicle 200 may actuate in order to control

operation of the motor vehicle 200. The operator controls 260 may further include
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various output devices such as needles, digital outputs, displays, etc. that the operator
may monitor in order to confirm operation of the motor vehicle 200.

[0024] The memory device 226 may be partially programmed to include boot code
132, application software 134, and standard calibration parameters 136 to configure
the ECU 224 and engine 222 for a particular range of applications. Custom
calibration parameters 138 may later be stored in the memory device 226 to obtain a
fully programmed engine subsystem 220 which has been customized for a particular
application.

[0025] For example, in one embodiment, the memory device 226 may be
programmed with standard calibration parameters 136 that define a hardware
characterization for the engine subsystem 220 (e.g. define a combustion model as a
function of boost and fuel injected), that define a communication datalink
infrastructure (e.g. protocols supported, message formats, etc.), and that define
diagnostic and failure modes. The memory device 226 may also be programmed with
standard calibration parameter 136 that define anti-abuse algorithms for the engine
subsystem 220, that define fuel to air ratio algorithms, that define emissions control
parameters, that define odometer parameters, and that define sensor and actuator
parameters (e.g. calibration of oxygen sensor outputs to measurement values).

[0026] As for custom calibration parameters 138 for the engine subsystem 220, the
memory device 226 may be programmed to include custom calibration parameters
that define torque and horsepower ratings and that define communication datalink
selections (e.g. protocols selected, devices from which to receive messages, etc.). The
memory device 226 may further store custom calibration parameters that
enable/disable general purpose input/output functions (e.g. the cruise control 1s ON
and only active above the specified road speed). The memory device 226 may also
store custom calibration parameters that define engine accessory features (e.g. engine
brake, road speed governor, idle shutdown, PTO (power take-oft) control, governor
type, etc.).

[0027] Similarly, the memory device 236 may be partially programmed to include
boot code 132, application software 134, and standard calibration parameters 136 to
configure the TCM 234 and transmission 232 for a particular range of applications.

Custom calibration parameters 138 may later be stored in the memory device 236 to
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obtain a fully programmed transmission subsystem 230 which has been customized
for a particular application.

[0028] For example, in one embodiment, the memory device 236 may be
programmed with standard calibration parameters 136 that define a hardware
characterization of the transmission subsystem 230 (e.g. o1l flow as a function of
temperature), that define communication datalink infrastructure (protocols supported,
message formats, etc.), and that define diagnostic and failure modes. The memory
device 226 may also be programmed with standard calibration parameter 136 for the
transmission subsystem 230 that define anti-abuse algorithms, that define base values
of learning parameters (e.g. pressures and volumes), and that define general purpose
input/output function design criteria. Standard calibration parameters 136 may also
be stored on the memory device 226 that define for the transmission subsystem 230
shift times (e.g. how long to slip clutches) and that define for the transmission
subsystem 230 sensor and actuator calibration (e.g. correlating a sensor output such as
a voltage to a measured value such as temperature).

[0029] As for custom calibration parameters 138 for the transmission subsystem 230,
the memory device 226 may be programmed to include custom calibration parameters
that define shift schedules (e.g. engine speeds at which to upshift) and that define
communication datalink selections (e.g. protocols selected, devices from which to
receive messages, etc.). The memory device 226 may further store custom calibration
parameters that define general purpose input/output function enables/disables (e.g.
output shaft retarder is ON and only active above the specified road speed). The
memory device 226 may also store custom calibration parameters 138 that
enable/disable integrated vehicle functions (e.g. variable modulated main, cab warm-
up mode, vehicle acceleration control, etc.).

[0030] Referring now to FIG. 3, another embodiment of a vehicle 300 1s shown. The
vehicle 300 is similar to the vehicle 200 of FIG. 2. However, in the vehicle 300, the
ECU 240 is internal to or otherwise integrated with the engine 310 instead of being
external to the engine 210 as shown in the vehicle 200 FIG. 2. Similarly, in the
vehicle 300, the TCM 250 1s internal to or otherwise integrated with the transmission
320 instead of being external to the engine 210 as shown 1n the vehicle 200 of FI1G. 2.
While the ECU 240 and TCM 250 may be integrated into the respective power train
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components of the vehicle 300, the associated memory devices 245, 255 of vehicle
300 are still maintained external to the respective power train components to permit
easy programming and/or replacement.

[0031] Referring now to FIG. 4, yet another embodiment of a vehicle 400 1s shown.
The vehicle 400 is similar to the vehicle 300 of FIG. 3. However, in the vehicle 400,
the memory device 426 associated with the ECU 424 is affixed to or otherwise
integrated with the ECU 424. Furthermore, the ECU 424 is internal to or otherwise
integrated with the engine 422. Similarly, in the vehicle 400, the memory device 436
associated with the TCM 434 is affixed to or otherwise integrated with the TCM 434.
The TCM 434 in turn is internal to or otherwise integrated with the transmission 432.

(0032} FIG. 5 depicts yet another embodiment of a vehicle 500. The vehicle 500 1s
similar to the vehicles 200, 300 and 400 of FIGS. 2-4. However, in the vehicle 500,
the ECU 524 and TCM 534 share a memory device 536 instead of each having a
separate memory device as shown in FIGS. 2-4. Moreover, the vehicle 500 shows the
memory device 536 externally coupled to the ECU 524 and the TCM 534. However,
in other embodiments, the memory device 536 may be aftixed to or otherwise
integrated with either the ECU 524 or the TCM 534 in a manner similar to the vehicle
400 of FIG. 4. Moreover, the ECU 524 and/or the TCM 534 may be internal to or
otherwise integrated with their respective power train component 522, 532 1n a
manner similar to the vehicles 300, 400 of FIGS. 2 and 3.

[0033] In the embodiments in which the memory device 130 1s not affixed to or
otherwise integrated with the power train controller 120 (e.g. vehicles 200, 300, and
500), the memory device 130 may be coupled to the power train controller 120 using
a number of different techniques. For example, as shown in FIG. 6, the memory
device 130 may be removably coupled a connector 610 of a wiring harness 620 which
1s used to operatively couple the TCM 334 of the transmission 332 to other
components of the vehicle 300 such as the sensors 135 and operator interface 260.
The memory device 130 may alternatively be removably coupled to a memory slot or
connecter 710 of a shift selector 720 of the operator interface 260 as shown in FIG. 7.
FIG. 8 shows yet another location for the memory device 130. As shown, the

memory device 130 may be removably coupled to connector 810 of a fuse block 820

of the vehicle.
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[0034] Each of FIGS. 6-10 show the memory device 130 removably coupled to a
connector thus permitting the removal of the memory device 130 for programming
and/or replacement. However, in other embodiments, the memory device 130 may be
atfixed to the wiring harness 620, shift selector 720, fuse block 820, and/or other
location of the vehicle. In such embodiments, the wiring harness 620, shift selector
720, tuse block 820, and/or other component of the vehicle may have a connector 630
for receiving a programming device 640 as shown in FIG. 6. The programming
device 640 in one embodiment may program a partially programmed memory device
130 (e.g. memory device 130 having stored therein boot code 132, application
software 134, and standard calibration parameters 136) with custom calibration
parameters 138 for a particular vehicular application. To this end, the programming
device 640 in one embodiment may comprise a self powered portable device which
may be simply attached to connector 630.

[0035] The programming device 640 may include a user interface 642 such as a
button or other user input device which may be actuated in order to initiate
programming of the memory device 130. The programming device 640 in another
embodiment may detect being coupled to the connector 630 and may automatically
mitiate programming of the memory device 130 upon detection. The user interface
642 of programming device 640 may also include an indicator (e.g. a lamp, LED,
LCD, speaker) via which the programming device 640 may audibly and/or visually
signal completion of the programming of the memory device 130. Besides a simple
user interface of a button and an indicator, the programming device 640 may instead
include a more sophisticated user interface 642 such a display, keypad, etc. via which
the programming device 640 may display a progress indicator, via which a technician
may select from among several custom calibration parameter sets for use in
programming a power train subsystem or component thereof, and/or via which a
technician may alter individual custom calibration parameters 138 of a memory
device 130.

[0036] The above disclosure 1dentified embodiments in which memory devices 130,
226, 326, 336, 426, 436, 536 were positioned at various location in the vehicle 100. It
should be appreciated other embodiments may place a memory device 130 at

positions 1n the vehicle 100 other than those positions identified above. In particular,
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In one embodiment, the memory device 130 may be positioned anywhere in and/or on
the vehicle 100 that has access to a vehicular network (e.g. a CAN network) and the
power _train components coupled to the vehicular network. Similarly, the above
embodiment of the programming device 640 indicates the programming device 640 is
coupled to the memory device 130 via the connector 630 of the wiring harness 620.
The programming device 640, however, in other embodiments may be coupled to the
memory device 130 via other mechanisms. For example, in one embodiment, the
programming device 640 may be directly connected to the memory device 130 via a
connector of the memory device 130. In another embodiment, the programming
device 640 may be coupled to a vehicular network of the vehicle 100 and may
program the memory device 130 via the vehicular network.

[0037] Referring now to FIG. 9, an embodiment of a method 900 for programming
power train controllers 120 such as engine control units 224, 323, 424 and
transmission control modules 234, 334, 434 1s shown. As shown, a manufacturer at
block 910 may partially program several power train controllers 120 for a class or
range of power train components 110. For example, a transmission manufacturer may
partially program the memory device 236 of several transmission control modules 234
with boot code 132, application software 134, and standard calibration parameters 136
thus configuring the transmission control modules 234 for use with a particular
transmission 232 or class of transmissions 232 that may be used in a range of
vehicular applications.

(0038] At block 920, the manufacturer may receive a request from a customer such as
a parts distributor, vehicle manufacturer, etc. for a certain number of transmission
subsystems fully programmed for a particular vehicular application. In response to
such a request, the manufacturer at block 930 may retrieve or otherwise define custom
calibration parameters 138 which configure the partially programmed transmission
control modules 234 for the requested vehicular application. For example, the
transmission manufacturer may maintain a database of predefined custom calibration
parameters 138 for each supported vehicular application and therefore need only
retrieve the appropriate custom calibration parameters 138 for the requested vehicular

apphication. In another embodiment, the transmission manufacturer may manually
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define the custom calibration parameters 138 in order to satisfy a custom vehicular
application specified by the customer.

[0039] The manufacturer at block 940 may fully program a number of power train
controllers 120 which had been previously partially programmed to obtain the
requested number of power train controller 120 which have been fully programmed
for the requested vehicular application. In particular, the manutacturer may store the
appropriate custom calibration parameters 138 for the requested vehicular application
in the associated memory device 130 for each power train controller 120 being
programmed for the customer. For example, the transmission manufacturer may store
the retrieved or otherwise defined custom calibration parameters 138 in the associated
memory device 236 for each transmission control module 234 in order to obtain the
requested number of fully programmed transmission control modules 234 for the
requested vehicular application.

[0040] At block 950, the manufacturer may ship the fully programmed power train
controllers 120 to the customer. For example, the manutacturer may ship to the
customer engine control units 224, 324, 424, 524 and/or transmission control modules
234, 334, 434, 534 which have been tully programmed for the vehicular application
requested by the customer.

[0041] The partial programming of block 910 configures the power train controllers
120 for a range of applications. Thus, if the manufacturer partially programs a
sufficient number of power train controllers 120 in step 910, the manufacturer may
fulfill several customer requests (1.e. steps 920-950) without partially programming
additional power train controllers 120 even though the requests may span several
different vehicular applications since the power train controllers 120 are not
customized for a particular vehicular application until fully programmed at block 940.
Accordingly, the partially programmed power train controllers 120 may ultimate end
up with different customers which requested power train controllers 120 for different
vehicular applications.

[0042] Referring now to FIG. 10, another embodiment of a method 1000 for
programming power train controllers 120 such as engine control units 224, 323, 424
and transmission control moduies 234, 334, 434 1s shown. At block 1010, the

manufacturer may receive a request from a customer such as a parts distributor,
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vehicle manufacturer, etc. for a certain number of power train subsystems which have
been partially programmed for a particular vehicular application. Further, the
manufacturer at block 1030 may ship the requested partially programmed power train
subsystems to the customer.

[0043] A manufacturer at block 1020 may partially program power train controllers
120 and/or select from inventory previously programmed power train controllers 120
for requested range or class of vehicular application. For example, a transmission
manufacturer may partially program the memory device 236 of several transmission
control modules 234 with boot code 132, application software 134, and standard
calibration parameters 136 thus configuring the transmission control modules 234 for
use with a particular transmission 232 or class of transmissions 232 that may used 1n a
range of vehicular applications.

[0044] At block 1030, the manufacturer may ship the partially programmed power
train controllers 120 to the customer. For example, the manufacturer may ship to the
customer engine control units 224, 324, 424, 524 and/or transmission control modules
234, 334, 434, 534 which have been partially programmed for the class or range of
vehicular applications requested by the customer.

[0045] At block 1040, the customer may retrieve or otherwise define custom
calibration parameters 138 which configure the partially programmed transmission
control modules 234 for a particular vehicular application. For example, in one
embodiment, the customer may maintain separate programming devices 0645 for each
vehicular application. In such a case, the customer may simply select an appropriate
programming device 645 for the vehicular application. In another embodiment, the
customer may have a programming device 645 suitable for fully programming power
train subsystems for a range of vehicular applications. In such a case, the customer
may select or otherwise define the appropriate custom calibration parameters 138
using an interface of the programming device 645.

[0046] At block 1050, the customer may program the power train subsystem (e.g.
memory devices associated with ECU 224 or TCM 234) with the selected custom
calibration parameters for the véhicular application. In one embodiment, the
customer may fully program the power train subsystem prior to installing the power

train subsystem 1n a corresponding vehicle 200, 300, 400, 500. In another



CA 02749530 2016-05-30

64005-1396

-13 -

embodimem,' the customer may fully program the power train subsystem after the
power train subsystem is installed in the corresponding vehicle 200, 300, 400, 500.
[0047] Similar to the method 900 of F1G. 9, the partial programming of block 1020
configures the power train controllers 120 for a range of applications. Thus, if the
“customer orders a sufficient number of partially programmed power train controllers
120 1n step IOIO, the customer may use the partially programmed power train
controller 120 1n several vehicular applications (i.e. steps 104041050) without
ordering further partially programming power train controllers 120. The power train
controllers 120 1n one embodiment are not customized for a particular vehicular
application until fully programmed at block 1050. Accordingly, the partially
programmed power train controllers 120 ordered at block 1010 may ultimate end up
- in a variety of vehicular applications.

[0048] While the disclosure has been illustrated and described.in detail in the
drawings and foregoing description, such an ilJustration and description is to be
considered as merely illustrative, 1t being understood
that only illustrative embodiments have been shown and described and that all

changes and modifications that come within the scope of the disclosure are desired to

be protected.
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CLAIMS:
l. A power train subsystem for a motorized vehicle, comprising:

a power train component to drive a drive assembly,

a controller coupled to the power train component to control operation of the

power train component, and

a memory device comprising a boot code executed by the controller to define
an operating environment, application software to provide the controller with commands to
control the power train component, standard calibration parameters which configure the
contrbller and power train component for a range of vehicular applications, and custom
calibration parameters which configure the controller and power train component for a

particular vehicular application of the range of vehicular applications.
2. The power train of claim 1, wherein

the power train component comprises a transmission to transfer torque from an

engine to the drive assembly, and

the controller comprises a transmission control module externally coupled to

the transmission to control operation of the transmission.
3. The power train of claim 1, wherein

the power train component comprises a transmission to transfer torque from an

engine to the drive assembly, and

the controller comprises a transmission control module integrated into the

transmission to control operation of the transmission.

4, The power train of claim 1, wherein,
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the power train component comprises an engine to deliver torque to the drive

assembly transmission, and

the controller comprises an engine control unit externally coupled to the engine

to control operation of the engine.
5. The power train of claim 1, wherein,

the power train component comprises an engine to deliver torque to the drive

assembly transmission, and

the controller comprises an engine control unit integrated into the engine to

control operation of the engine.

6. The power train of claim 1, wherein the memory device further stores on-board

diagnostic codes.

7. The power train of claim 1, wherein the memory device further stores freeze
frame data regarding operational parameters of one or more components of the motorized

vehicle.

8. The power train of claim 1, wherein the memory device further stores service

manuals for one or more components of the motorized vehicle.

9. T'he power train of claim 1, wherein the memory device further stores service

history for one or more components of the motorized vehicle.

10. T'he power train of claim 1, wherein the memory device further stores an as-

built parts list for one or more components of the motorized vehicle.

11. T'he power train of claim I, wherein the memory device is affixed to the
controller.
12. T'he power train of claim 1, wherein the memory device is removably coupled

to a connector of the controller.
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3. The power train of claim 1, wherein the memory device is removably coupled

to the controller via a wiring harness coupled to the power train component.

14, The power train of claim 1, wherein the memory device is removable coupled

to the controller via a connector associated with a shift selector of the motorized vehicle.

15. T'he power train of claim 1, wherein the memory device is removable coupled

to the controller via a connector associated with a fuse block of the motorized vehicle.

16. A method of customizing a transmission for a particular vehicular application,

comprising

programming a transmission control module to obtain a partially programmed
control module comprising standard calibration parameters that configure the transmission

control module and transmission for a range of applications of the transmission, and

programming the partially programmed transmission control module to obtain
a programmed transmission control module that includes custom calibration parameters that
configure the transmission control module and the transmission for the particular vehicular

application of the range of applications of the transmission.
17. The method of claim 16, further comprising

programming the transmission control module to obtain the partially

programmed transmission control module prior to receiving a request for a programmed

transmission control module for the particular vehicular application, and

programming the partially programmed transmission control module to obtain

the programmed transmission control module in response to receiving the request for the

programmed transmission control module for the particular vehicular application.

18. A method of customizing transmissions for vehicular applications, comprising
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programming a plurality of transmission control modules to obtain a plurality
of partially programmed control modules that each comprise standard calibration parameters
that contigure the plurality of transmission control modules for a range of vehicular

applications of a transmission, and

providing a customer with a partially programmed transmission control module
ot the plurality of partially programmed control modules to permit the customer to program
the partially programmed transmission control modules for a particular vehicular application

of the range of vehicular applications of the transmission.

19. The method of claim 18, further comprising providing another customer with
another partially programmed transmission control module of the plurality of partially
programmed transmission control modules to permit the another customer to program the
another partially programmed transmission control module for another vehicular application

of the transmission.
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