wo 2012/016003 A2 |11 0K 0RO RO A

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

ot VAP,
(19) World Intellectual Property Organization /g [} 1M1 AL 0100 0O O 0 O
ernational Bureau S,/ ‘ 0 |
. . . ME' (10) International Publication Number
(43) International Publication Date \,!:,: #
2 February 2012 (02.02.2012) WO 2012/016003 A2

(51) International Patent Classification: 9775 Laforet Drive, Eden Prairie, MN 55347 (US).

GO5B 19/042 (2011.01) LUND, Adam, E. [US/US]; 3140 Louisiana Ave. S., Lt.

Louis Park, MN 55426 .

(21) International Application Number: ows Far, (Us)
PCT/US2011/045664 (74) Agents: CHRISTENSON, Christopher, R. et al.; West-
man, Champlin & Kelly, P.A., 900 Second Avenue South,

(22) International Filing Date: ite 1400. Mi lis. MN 55402-331
28 July 2011 (28.07.2011) Suite 1400, Minneapolis, ?(US).

(81) Designated States (unless otherwise indicated, for every

(25) Filing Language: English kind of national protection available). AE, AG, AL, AM,
(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
L. CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(30) Priority Data: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
61/368,477 28 July 2010 (28.07.2010) UsS HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

(71) Applicant (for all designated States except US): FISH- KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ER-ROSEMOUNT SYSTEMS, INC. [US/US]; 12301 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

Research Boulevard, Research Park Plaza Building III,
Austin, TX 78759 (US). SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Inventors; and . .
(75) Inventors/Applicants (for US only): TOEPKE, Todd, 84) D.e51gnated. States (unle.ss othemzse indicated, for every
M. [US/US]; 9898 Dell Road, Eden Prairie, MN 55347 kind of regional protection available): ARIPO (BW, GH,

(US). KANTZES, Christopher, P. [US/US]; 4921 New- GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ton Ave. S., Minneapolis, MN 55419 (US). MATH- ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

IOWETZ, Brad, N. [US/US]; 17701 Kenyon Ave. W., EE’[)E ];mg%’eg(%é AGTI’{BE’R B%’UCHIEC}{S’ Cr%’ ]EE ]EE
#129, Lakeville, MN 55044 (US). YANG, Kun [US/US]; - ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

[Continued on next page]

(54) Title: HANDHELD FIELD MAINTENANCE DEVICE WITH IMPROVED USER INTERFACE

(57) Abstract: A handheld field maintenance tool (52,
102) is provided. The handheld field maintenance tool (52,
102) includes a process communication module (121, 138)
|_/ configured to communicate with a field device (22, 23,

104). The handheld field maintenance tool (52, 102) also
| includes a display (120) and a user input device (122). A

94 controller (130) is coupled to the process communication
| LOAD FKSD module (121, 138), the user input device (122) and the dis-
play (122) and is contigured to generate a listing of task-

| LOAD DD

| 245

based field maintenance operations on the display (120)
| COUPLE TO DEVICE and receive a user input selecting a task-based field mainte-
| 245 250\ nance oper.ation (254). The controller (130) is conﬁgurpd
to automatically traverse (258) a menu of the field device
| IS DEVICE SUPPORTED? ’N/0—| NORMAL OPERATION | (22, 23, 102) using a fast-key sequence relative to the se-
| 257 lected task. A method of creating a task-based field mainte-
nance operation (260) is provided. A method of interacting
| ALLOW TASK-BASED I—/ with a field device menu (300) is also provided.
| 254
| TASK SELECTED
| 256
| LOOCKUP FAST KEYS
| 258
| TRAVERSE MENU

FIG. 5




WO 2012/016003 A2 I W00 0 Y 000 O

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, Published:
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG). —  without international search report and to be republished

upon receipt of that report (Rule 48.2(g))



WO 2012/016003 PCT/US2011/045664

HANDHELD FIELD MAINTENANCE DEVICE WITH IMPROVED USER
INTERFACE

BACKGROUND

[0001] Handheld field maintenance tools are known. Such tools are highly useful
in the process control and measurement industry to allow operators to conveniently
communicate with and/or interrogate field devices in a given process installation.
Examples of such process installations include petroleum, pharmaceutical, chemical, pulp,
and other fluid processing installations. In such installations, the process control and
measurement network may include tens or even hundreds of various field devices which
periodically require maintenance to ensure that such devices are functioning properly
and/or calibrated. Moreover, when one or more errors in the process control and
measurement installation are detected, the use of a handheld field maintenance tool allows
a technician to quickly diagnose such errors in the field. Handheld field maintenance tools
are generally used to configure, calibrate, and diagnose problems relative to intelligent
field devices using digital process communication protocols.

[0002] Since at least some process installations may involve highly volatile, or
even explosive, environments, it is often beneficial, or even required, for field devices and
the handheld field maintenance tools used with such field devices to comply with intrinsic
safety requirements. These requirements help ensure that compliant electrical devices will
not generate a source of ignition even under fault conditions. One example of Intrinsic
Safety requirements is set forth in: APPROVAL STANDARD INTRINSICALLY SAFE
APPARATUS AND ASSOCIATED APPARATUS FOR USE IN CLASS I, II and III,
DIVISION NUMBER 1 HAZARDOUS (CLASSIFIED) LOCATIONS, CLASS
NUMBER 3610, promulgated by Factory Mutual Research October, 1998. An example of
a handheld field maintenance tool that complies with intrinsic safety requirements includes
that sold under trade designation Model 475 Field Communicator, available from Emerson

Process Management of Austin, Texas.
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SUMMARY
[0003] A handheld field maintenance tool is provided. The handheld field
maintenance tool includes a process communication module configured to communicate
with a field device. The handheld field maintenance tool also includes a display and a
user input device. A controller is coupled to the process communication module, the
user input device and the display and is configured to generate a listing of task-based
field maintenance operations on the display and receive a user input selecting a task-
based field maintenance operation. The controller is configured to automatically
traverse a menu of the field device using a fast-key sequence relative to the selected
task. A method of creating a task-based field maintenance operation is provided. A

method of interacting with a field device menu is also provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] FIGS. 1A and 1B are diagrammatic views of a handheld field
maintenance tool with which embodiments of the invention are particularly useful.
[0005] FIG. 2 is a diagrammatic view of a handheld field maintenance tool with
which embodiments of the present invention are particularly useful.
[0006] Fig. 3 is a diagrammatic system block diagram of a handheld field
maintenance tool in accordance with an embodiment of the present invention.
[0007] FIG. 4 is a diagrammatic view illustrating a representative menu
hierarchy illustrative of the type used in Device Descriptions in accordance with an
embodiment of the present invention.
[0008] FIG. 5 is a flow diagram of a method of providing task-based field
maintenance using a handheld field maintenance tool in accordance with an
embodiment of the present invention.
[0009] FIG. 6 is a flow diagram of a method of creating a user-generated task in
accordance with an embodiment of the present invention.
[0010] FIG. 7 is a flow diagram of a method of providing a menu map on a
handheld field maintenance tool in accordance with an embodiment of the present

invention.
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DETAILED DESCRIPTION
[0011] FIGS. 1A and 1B are diagrammatic views of a handheld field
maintenance tool 22 coupled to field devices 20, 23. As shown in FIG. 1A, handheld
field maintenance tool 22 includes a pair of terminals 25, 27 that couple to test leads 30,
32, respectively, which are then coupled to terminals 24 of field device 20. Terminals
24 may be dedicated terminals to allow such a handheld field maintenance tool to
couple to device 20 and interact with device 20. The utilization of terminals 25, 27 to
couple to field device illustrates an example of a wired connection between handheld
field maintenance tool 22 and field device 20.
[0012] FIG. 1B shows an alternate arrangement where handheld field
maintenance tool 22 couples directly to the process control loop 34 to which field
device 23 is coupled. In either case, the wired connection between the handheld field
maintenance tool and the field device allows the handheld field maintenance tool to
interact with the desired field device 20, 23.
[0013] FIG. 2 is a diagrammatic view of handheld field maintenance tool 102
interacting with wireless field device 104. System 100 includes handheld field
maintenance tool 102 communicating with field device 104. Handheld field
maintenance tool 102 is communicatively coupled to field device 104 via
communication link 114. Communication link 114 can take any suitable form including
wired connections as shown in FIGS. 1A and 1B, as well as wireless communication
techniques that are currently being used or being developed. Handheld field
maintenance tool 102 allows a technician to interact with field device 104 to configure,
calibrate, and/or diagnose problems with respect to field device 104 using a digital
process communication protocol such as FOUNDATION™ Fieldbus, Profibus, and/or
the HART® protocol. Handheld field maintenance tools, such as tool 102 can be used
to save configuration data from field devices, such as field device 104.
[0014] Field device 104 may be any device that senses a variable in the process
and transmits information related to the variable over a process communication loop;

such as a pressure or temperature. Field device 104 may also be a device that receives
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information from a process communication loop and sets a physical parameter, such as
a valve closure, based on the information. Field device 104 is depicted as an industrial
process fluid pressure transmitter having a pressure manifold 106 coupled thereto, and
an electronics enclosure 108. Field device 104 is provided for illustrative purposes only.
In reality, field device 104 may be any industrial device, such as a process fluid
temperature transmitter, process fluid level transmitter, process fluid flow transmitter,
valve controller, or any other device that is useful in the measurement and/or control of
industrial processes.

[0015] Handheld field maintenance tool 102 generally includes a user interface
that comprises a display 120 as well as a number of user input buttons 122. Display 120
may be any suitable display such as an active-matrix liquid crystal display, or any other
suitable display that is able to provide useful information. Buttons 122 may comprise
any suitable arrangement of buttons relative to any number of functions to which the
handheld field maintenance tool may be directed. Buttons 122 may comprise a numeric
keypad, an alphanumeric keypad, any suitable number of custom functions and/or
navigation buttons, or any combination thereof.

[0016] Fig. 3 is a diagrammatic system block diagram of a handheld field
maintenance tool in accordance with the embodiment of the present invention. It is
preferred that tool 52 comply with at least one intrinsic safety specification, such as that
listed above, in order to help ensure safety in potentially explosive environments.
Handheld field maintenance tool 52 includes at least one wireless process
communication module 121. Suitable examples for wireless process communication
module 121 include a module that generates and/or receives proper signals in
accordance with a known wireless communication protocol, such as the known
WirelessHART protocol (IEC 62591). Another wireless process communication
protocol is set forth in ISA100.11a. While Fig. 3 shows a single wireless process
communication module 121, it is expressly contemplated that any suitable number of
wireless process communication modules can be used to communicate in accordance
with various wireless process communication protocols now in existence or later

developed.
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[0017] Handheld field maintenance tool 52 also includes at least one secondary
wireless communication protocol module 123. Wireless communication protocol
module 123 can communicate in accordance with one or more of the options shown in
phantom in Fig. 3. Specifically, wireless communication protocol module 123 may
communicate in accordance with a Bluetooth specification 124 (such as Bluetooth
Specification 2.1 rated at Power Class 2; a Wi-Fi specification 126 (such as IEEE
802.11.a/b/g/n); a known RFID specification 128; cellular communication techniques
130 (such as GSM/CDMA); and/or satellite communication 132. These communication
techniques and methodologies allow handheld field maintenance tool 52 to
communicate directly with a wireless gateway or other suitable device either via direct
wireless communication, or using the Internet. While one wireless communication
protocol module 123 is shown in Fig. 3, any suitable number may be used. Each of the
wireless process communication protocol module 121 and wireless communication
protocol module 123 is coupled to controller 130 which is also coupled to the wired
process communication module 138. Controller 130 is preferably a microprocessor that
executes a sequence of instructions stored therein, or in memory coupled to controller
130, to perform handheld field maintenance tasks. Wired process communication
module 138 allows handheld field maintenance tool 52 to be physically coupled via a
wired connection at terminals 142, 144 to a field device. Examples of suitable wired
process communication include the highway addressable remote transducer (HART®)
protocol, the FOUNDATION™ Fieldbus protocol, Profibus and others.

[0018] Handheld field maintenance tool 52 includes a user interface module 156
for generating a user interface using display 120 and keys 122. Module 156 can include
suitable display driver circuitry 158 and/or memory to interact with display 120.
Module 156 also includes input circuitry 160 which is configured to interact with
buttons 122 to receive user input. Additionally, in embodiments where display 120
includes a touchscreen, module 160 can include circuitry to generate user input data to
controller 130 based upon a user's touch and/or gestures received by the touchscreen.
[0019] Handheld field maintenance tool 52 can include a number of additional

items that facilitate additional functionality. Specifically, tool 52 can include a position
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detection module, such as GPS module 150. GPS module 150 can be configured to
additionally use the Wide Area Augmentation System (WAAS) for improved accuracy
and/or can be configured to operate using differential GPS techniques as appropriate.
Module 150 is coupled to controller 130 to provide controller 130 with an indication of
the geographic position of tool 52. While position detection module 150 is preferably
an internal component of tool 52, it may be external and communicatively coupled
thereto using a suitable wireless or wired communication protocol, such as Bluetooth
124, RFID 128, et cetera. Further still, while position detection module 150 is generally
described as GPS module 150, other techniques for triangulating the position of the
handheld field maintenance tool based upon relative strength of wireless
communication with wireless transceivers having known fixed positions can be
employed. Examples of such wireless triangulation techniques include triangulation of
the position of handheld field maintenance tool 52 based upon communication with
three or more fixed-position WiFi communication points, or access points. Further still,
as set forth above, embodiments of the present invention may include the ability to
employ one or more wireless process communication protocol modules, such as module
121. Such triangulation techniques can also be employed if a suitable number of
wireless interactions with fixed-position wireless field devices can be achieved.
Finally, while the various methods provided for obtaining the position of handheld field
maintenance tool 52 are described above, they can also be used in conjunction with one
another to provide additional accuracy and/or redundancy. Additionally, tool 52 also
preferably comprises compass module 152 coupled to controller 130 such that tool 52
can indicate the compass direction in which it is pointing. Finally, tool 52 can also
include tilt module 154 coupled to controller 130 to provide an indication to controller
130 relative to an angle of inclination of tool 52 relative to gravity. However, additional
axes of sensing are also contemplated.

[0020] As illustrated in FIG. 3, handheld field maintenance tool 52 preferably
includes camera 157. Camera 157 is preferably disposed within handheld field

maintenance tool 52, and is configured to acquire still and/or video images. Further,
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camera 157 can also be provided with an audio input such that real-time video recording
with sound can be provided.

[0021] Virtually all of the communication and interaction between handheld
field maintenance tool 52 and any field devices is performed based upon an
understanding, or analysis of the field device’s Electronic Device Description (EDD).
An Electronic Device Description is an exhaustive listing of the functions, parameters,
methods, and menus that can be used in conjunction with the individual field device.
Accordingly, an EDD is generally created by the manufacturer of a field device. An
EDD is written in a human-readable Electronic Device Description Language (DDL)
that sets forth a structure and manner for describing the data available from the field
device, the meaning of the data associated with the field device, the methods available
for execution by the field device, the format of communicating with the field device,
and an exhaustive listing of user interface information about field device such that
various displays and menus can be generated, or otherwise rendered to a user.

[0022] An Electronic Device Description Language source file, in human-
readable form, is generally compiled into a binary file to produce a machine-readable
file that is simply known as an Electronic Device Description. It is this Electronic
Device Description that is then employed by the handheld field maintenance tool to
interact with the field device in accordance with the Electronic Device Description. One
manner of such interaction includes the generation and rendering of menus on display
120 based upon Electronic Device Description menu information relative to a specific
field device. For a simple field device, the menu may be very simple such as indicating
diagnostic test, or providing a function of replacing a sensor. However, modern field
devices generally perform a significant amount of operations in conjunction with
diagnostics, mathematical analysis of process variables, and configuration. Thus, menus
for modern field devices are already quite complex, and growing more complex as new
features and functions are provided. For example, even with Electronic Device
Descriptions written with Human Centered Design principles in mind, it has been found
that lists of tasks with numeric keys sequences (known as fast keys) are simpler for

users to understand. For example, if a user wishes to modify the tag in a pressure
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transmitter sold by Emerson Process Management, such as a 3051 Rev. 7, Device
Description Rev. 9, the fast key sequence described by the manufacturer tells the user to
press keys 2,2,5,1. The fast key number corresponds to menu lines in the Electronic
Device Description, and pressing the number on a keypad of the handheld field
maintenance device selects the menu items. However, the user must still be able to
access the quick installation guide or find the fast key sequence from some other
suitable location. Moreover, the user must still press the correct key numbers in order to
do the desired task.

[0023] For reference, Table 1 below provides fast keys for "Fully Compensated
Mass and Energy Flow" available from a Model 3051 SMV Pressure Transmitter

available from Emerson Process Management of Chanhassen, Minnesota.

FUNCTION FAST KEY SEQUENCE
Differential Pressure Units 1,3,34
Energy Rate Units 1,3,3,2
Energy Reading and Status 1,42,1,2
Equipped Sensors 1,444
Field Device Information 1,4.4,1
Flow Calculation Type 1,4,1,1,2
Flow Rate Units 1,3,3,1
Flow Reading and Status 1,42,1,1
Gage Pressure Reading and Status 1,4,2,1,6
Gage Pressure Sensor Limits 1,4,1,5,9
Gage Pressure Units 1,3,3,6
LCD Configuration 1,3,8
Loop Test 1,2,2
Module Temperature Reading and Status 1,42,1,8
Module Temperature Units 1,3,3,8
Poll Address 1,4,3,3,1
Process Temperature Reading and Status 1,42,1,7
Process Temperature Sensor Mode 1,4,1,6,8
Process Temperature Sensor Trim Options 1,2,5,5
Process Temperature Unit 1,3,3,7
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Ranging the Analog Output 1,251
Recall Factory Trim Settings 1,2,5,2,3
Sensor Information 1,442
Static Pressure Sensor Lower Trim (AP Sensor) 1,2,5,4,2
Static Pressure Sensor Trim Options 1,2,54
Static Pressure Sensor Zero Trim (GP Sensor) 1,2,54,1
Status 1,2,1
Tag 1,3,1
Test Flow Calculation 1,2,3
Totalizer Configuration 1,4,1,3
Totalizer Reading and Status 1,42,1,3
Totalizer Units 1,3,3,3
Variable Mapping 1,434
Write Protect 1,3,5,4

[0024] Table 2 provides yet another listing of fast keys for "Direct Process
Variable Output."

FUNCTION FAST KEY SEQUENCE

Absolute Pressure Reading and Status 1,42,1,2

Absolute Pressure Sensor Limits 1,4,1,2,8

Absolute Pressure Units 1,3,3,2

Alarm and Saturation Ievel Configuration 1,4,2,6,6

Alarm and Saturation Levels 1,4,2,6

Analog Output Trim Options 1,242

Burst Mode Setup 1,4,3,3,3

Burst Mode Options 1,43,34

Callendar-van Dusen Sensor Matching 1,2,4,5,4

Damping 1,3,7

Diaphragm Seals Information 1,444

Differential Pressure Reading and Status 1,42,1,1

Differential Pressure Sensor Trim Options 1,243

Differential Pressure Zero Trim 1,2,4,3,1

Differential Pressure Units 1,3,3,1
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Equipped Sensors 1,4,4,3
Field Device Information 1,4.4,1
Gage Pressure Reading and Status 1,4,2,1,3
Gage Pressure Sensor Limits 1,4,1,2,9
Gage Pressure Units 1,3,3,3
LCD Configuration 1,3,8
Loop Test 1,2,2
Module Temperature Reading and Status 1,42,1,5
Module Temperature Units 1,3,3,5
Poll Address 1,4,3,3,1
Process Temperature Reading and Status 1,42,14
Process Temperature Sensor Trim Options 1,2.4,5
Process Temperature Units 1,3,34
Ranging the Analog Output 1,241
Recall Factory Trim Settings 1,2,4,2,3
Sensor Information 1,442
Static Pressure Sensor Lower Trim (AP Sensor) 1,2,4,4,2
Static Pressure Sensor Trim Options 1,244
Static Pressure Sensor Zero Trim (GP Sensor) 1,2,4,4,1
Status 1,2,1
Tag 1,3,1
Transfer Function 1,3,6
Variable Mapping 1,4,34
Write Protect 1,3,5,4

[0025] As set forth in Tables 1 and 2 above, the natural language description of

a user-desired task is essentially provided with a sequence of keys that will quickly
allow the user or technician to execute that task. Given that EDD menus, and
accordingly fast key sequences, will likely vary for each and every model of field
device available from a given manufacturer, and certainly among those from different
manufacturers, there is really nothing that a technician can effectively memorize. Thus,
a technician would need to maintain a copy of a quick installation guide, or equivalent
document, relative to each and every field device that he or she would be interacting

with in order to employ fast key sequences for those devices.
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[0026] FIG. 4 is a diagrammatic view illustrating a representative menu
hierarchy illustrative of the type used in EDDs. Menu 200 has a first level 202 within
which six distinct options 204, 206, 208, 210, 212, and 214 are available. Each such
option generally has a number of sub-menus. For simplification of the figure, only the
sub-menus for menu item 208 are illustrated in FIG. 4. Menu item 208, if selected, will
present the user with four distinct sub-menu options. Specifically, sub-menu options
216, 218, 220, and 222 are provided. Further still, each such sub-menu item has further
sub-menu items, et cetera. While menu items and descriptions are generally intuitive,
and help facilitate a user’s navigation therethrough to arrive at an endpoint that executes
a desired task, the user’s initial conception of a task will generally not be specifically
enumerated in the first level, 202, menu items. Instead, a more general description of a
type of task that might accord with the user’s conceptual task would be provided. The
user would still need to traverse the menu tree to hopefully arrive at the selected task.
Accordingly, fast keys allow the user to begin with a specific task in mind, and enter
menu keys into the handheld field maintenance tool to quickly arrive at an endpoint.

[0027] In accordance with the embodiment of the present invention, an
automated computer-implemented method is provided whereby the user of the handheld
field maintenance device can easily access a quick installation guide directly on the
handheld field maintenance tool for the purpose of finding the fast key sequences, and
even selecting the task directly. The data from the fast key sequence tasks, as set forth
in the quick installation guide, is preferably encoded into a machine-readable file that is
included with the Device Description when the user loads the Device Description onto
the handheld field maintenance tool. This additional encoded file is invoked, or
otherwise employed, when the user connects the handheld field maintenance tool to a
supported field device (for which the auxiliary encoded file is provided), and an icon on
the display screen of the handheld field maintenance tool will indicate that automatic
fast key sequence tasks are available for that field device. The technician, or user may
then invoke the fast key sequence menu on the handheld field maintenance tool, and an
application on the tool will display all tasks available to the user. The user may search

among the tasks for a keyword, such as “calibration”, or may simply browse and select
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a specific task from all tasks. When the user selects the task, the handheld field
maintenance tool will automatically traverse the EDD menu tree in accordance with the
encoded fast key sequence. Thus, the user or technician does not even have to enter the
fast key sequence. Instead, the user must only select the task from the list generated in
the processing of the quick installation guide.

[0028] FIG. 5 is a flow diagram of a method of providing task-based field
maintenance using a handheld field maintenance tool in accordance with an
embodiment of the present invention. Method 240 begins at block 242 where at least
one EDD is loaded into the handheld field maintenance tool. At block 244, fast key
sequence data relative to one or more field devices is also loaded into the handheld field
maintenance tool. Note, blocks 242 and 244 may be combined if Electronic Device
Description Language permits, or is modified to permit the description of tasks relative
to fast key sequences. Moreover, while blocks 242 and 244 are generally performed
with respect to at least one field device, memory technology is progressing to such an
extent that blocks 242 and 244 may, in fact, be executed for all commercially available
field devices. At block 246, the handheld field maintenance tool is communicatively
coupled to a field device. When such coupling occurs, the handheld field maintenance
tool determines the type of field device to which it is connected, and further determines
whether fast key sequence data is available for the coupled field device, as indicated at
block 248. If no fast key sequence data is available, control passes to block 250 and
operation occurs normally, and is not augmented with task-based field maintenance.
However, if fast key sequence data is available for the coupled field device, control
passes to block 252 where task-based field maintenance is permitted. An indication is
preferably provided to the user or technician by virtue of the display of a menu icon,
audible alert, or other suitable indicator that task-based field maintenance is enabled. If
the user or technician indicates that he or she wishes to perform a task-based field
maintenance operation, control passes to block 254 where task selection occurs. As set
forth above, task selection may be performed in any number of ways. For example, the
user may be presented with a text box which may receive one or more keywords to

allow the user to search among the various tasks to potentially locate a desired task.
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However, task selection can occur by simply allowing the user to browse all available
tasks and select one. Once a task is selected at block 254, method 240 causes the
controller 130 of the handheld field maintenance tool to lookup, or otherwise access the
fast key sequence data relative to the selected task, as indicated at block 256. Once such
data has been accessed, the handheld field maintenance tool automatically traverses the
field device’s menu in accordance with the fast key sequence data much as if the user
had actually entered the fast key sequence data into the numeric keypad itself. This is
indicated at block 258.

[0029] FIG. 6 is a flow diagram of a method of creating a user-generated task in
accordance with an embodiment of the present invention. Method 260 begins at block
262 where a user indicates a desire to create a task. This can be as simple as pressing a
“Create Task” button on the handheld field maintenance tool, on display 120 (in
embodiments where display 120 is a touchscreen) or any other suitable method.
Method 260 continues at block 264 where the user enters a name or natural-language
description of the task to be entered. Next, at block 266, the user enters a sequence of
keys which traverses the menu tree of a particular field device, in order to execute a
function associated with the task. Finally, at block 268, the task is saved. If the
handheld field maintenance tool is coupled to a field device at the time, an association
between the field device and the user-created task can be stored locally on the handheld
field maintenance tool to be executed later, and/or uploaded to an external device such
as an asset management system, et cetera. Additionally, the user-created task may also
be associated with the type of field device which is coupled to the handheld field
maintenance tool. In this manner, the user-created task can be executed on other field
devices that share the device type. If no field device is coupled to the handheld field
maintenance tool when the task is created, the user can be prompted to select a field
device, preferably among all field devices for which EDDs are currently stored in the
handheld field maintenance tool (for association with the newly-created task).

[0030] While embodiments of the present invention thus far have generally
facilitated user interaction with the sometimes cumbersome menu structure of field

devices based upon desired tasks, another improvement specifically facilitates the user’s
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traversal of the menu tree itself. As indicated in FIG. 2, the physical display size of a
handheld field maintenance tool is relatively limited. Moreover, to date, when a user is
interacting upon a certain menu level, such as menu level 202 illustrated in FIG. 4, only
menu items of that particular level are displayed to the user. For example, if the user is
interacting on menu level 202, only items 204, 206, 208, 210, 212, and 214 will be
displayed. This can make it difficult for the user or technician to know where they are
relative to the entire menu tree. Further, the user may not know where, in the menu tree,
they have come from, and how many more levels it will be before they arrive at the
particular menu endpoint that they desire. Often, the user manual for the field device
with which the user is working will have the complete (or nearly complete) menu. This
is often referenced by the user as it clearly shows the user where, in the menu tree, they
need to be. However, since the handheld field maintenance tool can only display one
menu level at a time, it can still sometimes be difficult to determine the path needed to
take to arrive at an endpoint in the menu tree.

[0031] FIG. 7 is a flow diagram of a method of providing a menu map on a
handheld field maintenance tool in accordance with an embodiment of the present
invention. Method 300 begins at block 302 where a handheld field maintenance tool is
communicatively coupled to a field device. When the handheld field maintenance tool
first communicates with a field device, the handheld field maintenance tool determines
if it has a map available for the menu of the field device, as indicated at block 304. As
used herein, a map is a substantially pictorial representation of a field device's menu
structure. The map may be a separate image file that is provided along with an EDD, or
it can be an image that is generated by the handheld field maintenance tool by
analyzing, or otherwise parsing, an EDD file for a field device. If such map is available,
an icon, to this effect, may be displayed on the handheld field maintenance tool display
120, indicating that map view is enable as shown at block 306. If the icon is selected by
the user, the handheld field maintenance tool display will change from the standard
menu view to a map view, as indicated at block 308. As set forth above, field device
menus are relatively complex, and growing more so. Accordingly, in some

embodiments, the entire menu map may not fit in display 120 and still be legible.
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Preferably, colors and/or shapes of icons can be used to identify certain types of tasks,
or features available within the map. The handheld field maintenance tool receives input
that causes the entire menu map to be manipulated, such as zoomed, panned, or
translated up/down to obtain the desired resolution and location. This would be similar
to the way that a user interacts with a geographical map on, for example, a smart phone.
Once the user or technician has arrived at a desired location within the menu map itself,
the user may select a portion of the map that they need, as indicated at block 310. Upon
selecting the portion, the handheld field maintenance tool will switch back to the
standard menu view where the user can finish the desired task, as indicated at block
312. Preferably, when the user has finished the desired task, the map icon is still
available such that the user can revert back to the interactive map. In this way, a user
can move among multiple levels within the menu hierarchy in a manner that is fast and
intuitive.

[0032]
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WHAT IS CLAIMED IS:

1. A handheld field maintenance tool comprising:

a process communication module configured to communicate with a field
device;

a display;

a user input device;

a controller coupled to the process communication module, the user input device
and the display the controller being configured to generate a listing of
task-based field maintenance operations on the display and receive a user
input selecting a task-based field maintenance operation; and

wherein the controller is configured to automatically traverse a menu of the field
device using a fast-key sequence relative to the selected task.

2. The handheld field maintenance tool of claim 1, wherein the controller stores a
listing of task-based field maintenance operations and associated fast-key sequences for
the field device.

3. The handheld field maintenance tool of claim 2, wherein the controller stores a
listing of task-based field maintenance operations and associated fast-key sequences for
at least one additional field device.

4, The handheld field maintenance tool of claim 1, wherein the controller is
configured to generate an icon on the display indicating that task-based field
maintenance is enabled.

5. The handheld field maintenance tool of claim 1, wherein the controller is
configured to facilitate selection of a task-based field maintenance operation.

6. A computer-implemented method for creating a task-based field maintenance
operation using a handheld field maintenance tool, the method comprising:

receiving a user input to create a task-based field maintenance operation on a
handheld field maintenance tool;

receiving a label relative to the task-based field maintenance operation;

receiving a plurality of keystrokes on the handheld field maintenance tool; and
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storing information indicative of the label and the plurality of keystrokes.
7. The method of claim 6, and further comprising coupling the handheld field
maintenance tool to a field device, obtaining a device type for the field device, and
associating the task-based field maintenance operation with the device type.
8. The method of claim 6, and further comprising uploading the stored information
indicative of the label and the plurality of keystrokes to another device.
9. The method of claim 6, and further comprising:
coupling the handheld field maintenance tool to a field device;
receiving user input selecting the task-based field maintenance operation; and
generating a series of signals to the field device corresponding with the stored
plurality of keystrokes.
10. A method of providing a menu map on a handheld field maintenance tool, the
method comprising:
communicatively coupling the handheld field maintenance tool to a field device;
determining if a menu map view is enabled for the field device and indicating
such enablement on a display of the handheld field maintenance tool;
receiving a user input selecting a menu map view; and
displaying a substantially pictorial indication of a menu structure relative to the
field device.
11. The method of claim 10, wherein the handheld field maintenance tool is
intrinsically-safe.
12. The method of claim 10, and further comprising receiving user input relative to
the substantially pictorial indication of the menu structure.
13. The method of claim 12, and further comprising responsively modifying the
substantially pictorial indication.
14. The method of claim 13, wherein modifying includes zooming the substantially
pictorial indication.
15. The method of claim 13, wherein modifying includes translating the

substantially pictorial indication in at least one direction.
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16. The method of claim 12, and further comprising displaying a menu view on the

handheld field maintenance tool at a location that corresponds to the user input relative

to the substantially pictorial indication of the menu structure.
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