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302 THE ELECTRONCS DESIGN AID RECEIVES CRITICAL
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. THE ELECTRONICS DESIGN AID GENERATES A LIST OF
34 4 COMPONENTS AND CONFIGURATIONS AND DISPLAYS
ASSOCIATED ANALYTICAL DATA

THE TRAINED Al MODULES REFINE THE LIST IN
ACCORDANCE WITH LEARNED CHARACTERISTICS
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THE ELECTRONICS DESIGN AID RECIEVES
PRIORITIZED REQUIREMENTS

THE ELECTRONICS DESIGN AlD REFINES THE LIST IN
—t ACCORDANCE WITH THE PRIORITIZED REQUIREMENTS
AND UPDATES THE DISPLAYED ANALYTICAL DATA

THE USER SELECTS FROM THE LISTAND OPTIONALLY
' CUSTOMIZES THEIR SELFCTION

314 - THE ELECTRONICS DESIGN AlD VERIFIES AND
FINALIZES THE SELECTION
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INTERACTIVE SYSTEM FOR GUIDING
ELECTRONICS DESIGN AND ASSEMBLY

CROSS-REFERENCES

[0001] The following applications and materials are incor-
porated herein, in their entireties, for all purposes: U.S.
Provisional Patent Application Ser. No. 62/901,588, filed
Sep. 17, 2019; and U.S. patent application Ser. No. 17/024,
567, filed Sep. 17, 2020, now U.S. Pat. No. 11,216,605.

FIELD

[0002] This disclosure relates to systems and methods for
guiding electronics design and development. More specifi-
cally, the disclosed embodiments relate to a design aid for
clectronics and distributed framework for hosting a suite of
applications relating to the design of electrical and electronic
systems.

INTRODUCTION

[0003] The traditional development process for designing
digital and analog electronics often begins with thorough
research on component selection. The process of selecting
components substantially increases the development time
due to the vast selection and performance differences of all
available components. As more time 1s spent on component
research, a designer may need to sacrifice time spent on
validation and integration of the final product. Additionally,
as the design process continues, refining of the design
through testing, validation, and integration may elicit a
change in components that can be costly and time consum-
ing.

SUMMARY

[0004] The present disclosure provides systems, appara-
tuses, and methods relating to gmiding electronics design and
development.

[0005] In some embodiments, a computer implemented
method for electronics design may include: receiving, via a
graphical user interface (GUI), first information including a
selected type of electronic circuit assembly and one or more
criteria relating to the selected type of electronic circuit
assembly; for each one of a plurality of subtypes of the
selected type of electronic circuit assembly: simultaneously
displaying, via the GUI, a plurality of circuit assemblies
satistying the first information, wherein each of the circuit
assemblies comprises a respective configuration of circuit
components, and a plurality of graphical visualizations, each
of the plurality of graphical visualizations displaying how
cach of the plurality of circuit assemblies relates to the one
or more criteria; receiving, via the GUI, a user selection
from the plurality of circuit assemblies to define a selected
circuit assembly; and displaying, via the GUI, detailed
information regarding the selected circuit assembly, includ-
ing a listing of specific components included 1n the selected
circuit assembly.

[0006] Insome embodiments, a data processing system for
designing electronics may 1nclude: one or more processors;
a memory; and an electronics design program including a
plurality of instructions stored 1n the memory and executable
by the one or more processors to: receive, via a graphical
user interface (GUI), first information including a selected
type of electronic circuit assembly and one or more criteria
relating to the selected type of electronic circuit; for each

Jun. 30, 2022

one of a plurality of subtypes of the selected type: simulta-
neously display, via the GUI, a set of circuit assemblies
satisiying the first information, wherein each of the circuit
assemblies comprises a respective configuration of circuit
components, and a plurality of graphical visualizations, each
of the plurality of graphical visualizations corresponding to
how each of the circuit assemblies relates to the one or more
criteria; recetve, via the GUI, a user selection from the set of
circuit assemblies to define a selected circuit assembly; and
display, via the GUI, detailed information regarding the
selected circuit assembly, including a simulation of elec-
tronic behavior of the selected circuit assembly and a listing
of specific components included in the selected circuit
assembly.

[0007] Features, functions, and advantages may be
achieved independently 1n various embodiments of the pres-
ent disclosure, or may be combined in yet other embodi-
ments, further details of which can be seen with reference to
the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 1s schematic view of an 1llustrative interac-
tive system for guiding electronics design and assembly.
[0009] FIG. 2 1s a schematic view of an 1llustrative elec-
tronics design aid.

[0010] FIG. 3 1s a flowchart depicting steps of a method
performed by the interactive system.

[0011] FIG. 4A 1s a first partial view of an 1llustrative first
user mtertace configured to carry out steps of the method of
FIG. 3.

[0012] FIG. 4B 1s a second partial view of the 1llustrative
first user 1ntertace.

[0013] FIG. 5A 1s a first partial view of an 1illustrative
second user interface configured to carry out steps of the
method of FIG. 3.

[0014] FIG. 5B 1s a second partial view of the illustrative
second user interface FIG. 6A 1s a first partial view of an
illustrative third user interface configured to carry out steps
of the method of FIG. 3.

[0015] FIG. 6B 1s a second partial view of the illustrative
third user interface.

[0016] FIG. 7 1s a magnified portion of the second user
interface.
[0017] FIG. 8A 1s a first partial view of an illustrative

fourth user interface configured to carry out steps of the
method of FIG. 3.

[0018] FIG. 8B 1s a second partial view of the 1llustrative
fourth user interface.

[0019] FIG. 9A 1s a first partial view of an illustrative fifth
user mterface configured to carry out steps of the method of
FIG. 3.

[0020] FIG. 9B 1s a second partial view of the illustrative
fifth user mterface.

[0021] FIG. 10A 1s a first partial view of an 1llustrative
sixth user interface configured to carry out steps of the

method of FIG. 3.

[0022] FIG. 10B 1s a second partial view of the 1llustrative
sixth user interface.

[0023] FIG. 11 1s a schematic view of an illustrative data
processing system suitable for use with aspects of the
present disclosure.

[0024] FIG. 12 1s a schematic view of an 1illustrative
computer network suitable for use with aspects of the
present disclosure.
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DETAILED DESCRIPTION

[0025] Various aspects and examples of an interactive
system for guiding electronics design and assembly are
described below and illustrated 1n the associated drawings.
Unless otherwise specified, an interactive system to aid in
the design of electronics accordance with the present teach-
ings, and/or 1ts various components, may contain at least one
of the structures, components, functionalities, and/or varia-
tions described, 1llustrated, and/or incorporated herein. Fur-
thermore, unless specifically excluded, the process steps,
structures, components, functionalities, and/or variations
described, illustrated, and/or incorporated herein in connec-
tion with the present teachings may be included in other
similar devices and methods, including being interchange-
able between disclosed embodiments. The {following
description of various examples 1s merely illustrative 1n
nature and 1s 1n no way mtended to limit the disclosure, its
application, or uses. Additionally, the advantages provided
by the examples and embodiments described below are
illustrative in nature and not all examples and embodiments
provide the same advantages or the same degree of advan-
tages.

[0026] This Detailed Description includes the following
sections, which follow immediately below: (1) Definitions;
(2) Overview; (3) Examples, Components, and Alternatives;
(4) Advantages, Features, and Benefits; and (5) Conclusion.
The Examples, Components, and Alternatives section 1is
further divided into subsections, each of which 1s labeled
accordingly.

Definitions

[0027] The following definitions apply herein, unless oth-
erwise 1ndicated.

[0028] “Comprising,” “including,” and “having” (and
conjugations thereol) are used interchangeably to mean
including but not necessarily limited to, and are open-ended
terms not intended to exclude additional, unrecited elements
or method steps.

[0029] Terms such as “first”, “second”, and “third” are
used to distinguish or identity various members of a group,
or the like, and are not intended to show serial or numerical
limitation.

[0030] “AKA” means “also known as,” and may be used
to 1indicate an alternative or corresponding term for a given
clement or elements.

[0031] ““Coupled” means connected, either permanently or
releasably, whether directly or indirectly through interven-
Ing components.

[0032] “AI” means “artificial intelligence” and may be
used to mdicate a machine learning model, adaptive learming,
model, evolutionary/genetic algorithm, and/or any other
artificial system configured to behave in a manner analogous
to human mtelligence.

[0033] “‘Processing logic” means any suitable device(s) or
hardware configured to process data by performing one or
more logical and/or arithmetic operations (e.g., executing
coded 1nstructions). For example, processing logic may
include one or more processors (e.g., central processing
units (CPUs) and/or graphics processing units (GPUs)),
microprocessors, clusters of processing cores, FPGAs (field-
programmable gate arrays), artificial intelligence (Al) accel-
erators, digital signal processors (DSPs), and/or any other
suitable combination of logic hardware. “Assembly” means
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an electronics circuit or arrangement ol hardware compris-
ing passive and/or active electronics components.

[0034] When discussing electrical and electronic circuits
and their components: “V” indicates volts; “A” indicates
amps, “AC” indicates alternating current; “PCB” indicates
printed circuit board; and “DC” indicates direct current.
[0035] “UI” means user interface, and “GUI” means
graphical user interface, each of which 1s an example of a
human-machine interface, or HMI.

[0036] In this disclosure, one or more publications, pat-
ents, and/or patent applications may be incorporated by
reference. However, such material 1s only incorporated to
the extent that no conflict exists between the incorporated
material and the statements and drawings set forth herein. In
the event of any such conflict, including any conflict in
terminology, the present disclosure 1s controlling.

Overview

[0037] In general, an interactive system for guiding elec-
tronics design and development according to the present
disclosure 1ncludes (1) a distributed framework for hosting
a suite of applications developed to aid in the design of
clectronics systems and devices and (2) an electronics
design aid that utilizes the distributed framework and com-
municates with the applications hosted on the distributed
framework. The distributed framework comprises a cloud
service that includes a central database and a central Al
module. The distributed framework 1s configured to provide
data from the central database. The framework i1s also
configured to provide categorization and learning from the
central Al module to the electronics design aid and hosted
applications. The electronics design aid 1s configured to
model electronics assemblies, recommend components, and
adapt to (and learn from) users. Various Al modules may be
incorporated, such as a context AI module, a corporate Al
module, and a trust Al module, all of which are described
further below.

[0038] The central database i1s configured to host data
(e.g., in the form of datasheets) corresponding to compo-
nents that may be provided by manufacturers and/or users.
Datasheets and other data structures hosted on the database
may be analyzed by processing logic (e.g., configured to
utilize optical character recognition) to determine and/or
categorize any information contained therein, such as com-
ponent specific values (e.g., resistance, capacitance, mnduc-
tance, etc.), operating conditions and/or constraining condi-
tions (e.g., operating temperatures, minimum/maximum
current, etc.), as well as any analytical information (e.g.,
clock cycles, duty cycles, mathematical functions, etc.). The
information gathered by the processing logic may be stored,
¢.g., 1n the central database.

[0039] In addition to the central database, the distributed
framework 1s configured to host a suite of third-party
applications. A third party may provide a tool configured to
aid 1n the design of electronic assemblies, and the frame-
work 1s configured to seamlessly integrate the tool nto its
operating structure. The third-party tool may access the
information contained in the database and be utilized 1n
combination with any other applications hosted in the frame-
work. In this manner, the third-party tool may function as a
“plugin” to the framework and may be used as a part of the
overall system.

[0040] In some examples, the distributed framework uti-
lizes processing logic to combine data from a selected
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plurality of components 1n the database and provide an
estimation ol performance for the combination of those
components. For example, the processing logic may calcu-
late the output of a circuit containing multiple components,
connected 1n a given arrangement, when provided a specific
input.

[0041] In some examples, the electronics design aid
includes processing logic configured to receive as input a
desired behavior for an electronic circuit (e.g., a specific
input and a desired output) and in response to generate a
collection of components and configurations that provide the
desired behavior. The components and configurations pro-
vided may be categorized by several metrics, including cost,
performance, availability, and/or the like. The categorization
may function as a list of recommendations, a ranked list, an
ordered list, an unordered list, and/or the like. For example,
a designer user may provide a set of criteria, such as an input
voltage and desired output voltage, along with a set of
operating conditions, such as a maximum operating tems-
perature. In this example, the electronics design aid then
provides a list of one or more candidate components and
configurations that provide the desired output voltage within
the operating temperature.

[0042] In some examples, the electronics design aid uti-
lizes a context Al module configured to adaptively learn how
a user interacts with the interactive system. A generic,
default profile may be assigned to new users that allows for
simple use of the interactive system. As the user spends
more time 1nteracting with the interactive system, the con-
text AI module will use the user’s interactions as training
data to categorize the user, and to learn and adapt to the
user’s trends and development patterns. This may include
adapting the user interface to hide unused features, recom-
mending components from the most-used manufacturers,
recommending components based on development patterns,
etc., based on previous user interactions.

[0043] In conjunction with the context Al module, the
clectronics design aid 1n some examples utilizes a corporate
Al module that 1s configured to learn from a group of users
working for the same enftity. The corporate Al module
communicates with each context AI module and aggregates
the data to learn entity-wide trends, preferences, etc. The
corporate Al module 1s a parent node to the respective
context Al modules that are aggregated.

[0044] In some examples, the corporate Al modules from
all enfities utilizing the electronics design aid are further
agoregated 1nto a central Al module. The central Al module
communicates with each of the corporate Al modules to
learn global trends in the electronics market as well as
manufacturer-specific trends 1n reliability and availability
across the market.

[0045] Utilizing the data from the context Al, corporate
Al, and/or central Al modules, the electronics design aid in
some examples employs a trust AI module that 1s trained to
assign one or more trust values to each manufacturer, based
on historical performance and other data. The trust Al
module recognizes both short-term and long-term trust val-
ues depending on several factors, including availability of
components, reliability of components, customer approval,
frequency of use, availability of component information,
certified designs, and level of customer support.

[0046] Aspects of the iteractive system, including both
the electronics design aid and the distributed framework,
may be embodied as a computer method, computer system,
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or computer program product. Accordingly, aspects of the
interactive system may take the form of an entirely hardware
embodiment, an enftirely software embodiment (including
firmware, resident software, micro-code, and the like), or an
embodiment combining software and hardware aspects, all
of which may generally be referred to herein as a “circuit,”
“module,” or “system.” Furthermore, aspects of the inter-
active system may take the form of a computer program
product embodied 1n a computer-readable medium (or
media) having computer-readable program code/instructions
embodied thereon.

[0047] Any combination of computer-readable media may
be utilized. Computer-readable media can be a computer-
readable signal medium and/or a computer-readable storage
medium. A computer-readable storage medium may include
an electronic, magnetic, optical, electromagnetic, inirared,
and/or semiconductor system, apparatus, or device, or any
suitable combination of these. More specific examples of a
computer-readable storage medium may include the follow-
ing: an electrical connection having one or more wires, a
portable computer diskette, a hard disk, a random access
memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or Flash
memory ), an optical fiber, a portable compact disc read-only
memory (CD-ROM), an optical storage device, a magnetic
storage device, and/or any suitable combination of these
and/or the like. In the context of this disclosure, a computer-
readable storage medium may include any suitable non-
transitory, tangible medium that can contain or store a
program for use by or in connection with an istruction
execution system, apparatus, or device.

[0048] A computer-readable signal medium may include a
propagated data signal with computer-readable program
code embodied therein, for example, 1n baseband or as part
of a carrier wave. Such a propagated signal may take any of
a variety of forms, including, but not limited to, electro-
magnetic, optical, and/or any suitable combination thereof.
A computer-readable signal medium may include any com-
puter-readable medium that 1s not a computer-readable stor-
age medium and that 1s capable of communicating, propa-
gating, or transporting a program for use by or in connection
with an instruction execution system, apparatus, or device.

[0049] Program code embodied on a computer-readable
medium may be transmitted using any appropriate medium,
including but not limited to wireless, wireline, optical fiber
cable, RF, and/or the like, and/or any suitable combination
ol these.

[0050] Computer program code for carrying out opera-
tions for aspects of the interactive system may be written in
one or any combination of programming languages, includ-
ing an object-oriented programming language (such as Java,
C++), conventional procedural programming languages
(such as C), and functional programming languages (such as
Haskell). Mobile apps may be developed using any suitable
language, including those previously mentioned, as well as
Objective-C, Swilt, C#, HTML5, and the like. The program
code may execute entirely on a user’s computer, partly on
the user’s computer, as a stand-alone soiftware package,
partly on the user’s computer and partly on a remote
computer, or entirely on the remote computer or server. In
the latter scenario, the remote computer may be connected
to the user’s computer through any type of network, includ-
ing a local area network (LAN) or a wide area network
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(WAN), and/or the connection may be made to an external
computer (for example, through the Internet using an Inter-
net Service Provider).

[0051] Aspects of the interactive system may be described
below with reference to tlowchart illustrations and/or block
diagrams of methods, apparatuses, systems, and/or computer
program products. Each block and/or combination of blocks
in a flowchart and/or block diagram may be implemented by
computer program instructions. The computer program
instructions may be programmed 1nto or otherwise provided
to processing logic (e.g., a processor of a general purpose
computer, special purpose computer, field programmable
gate array (FPGA), or other programmable data processing
apparatus) to produce a machine, such that the (e.g.,
machine-readable) instructions, which execute via the pro-
cessing logic, create means for implementing the functions/
acts specified 1n the flowchart and/or block diagram block
(s).

[0052] Additionally or alternatively, these computer pro-
gram 1nstructions may be stored i a computer-readable
medium that can direct processing logic and/or any other
suitable device to function 1n a particular manner, such that
the instructions stored in the computer-readable medium
produce an article of manufacture including instructions
which implement the function/act specified 1n the flowchart
and/or block diagram block(s).

[0053] The computer program instructions can also be
loaded onto processing logic and/or any other suitable
device to cause a series of operational steps to be performed
on the device to produce a computer-implemented process
such that the executed instructions provide processes for
implementing the functions/acts specified 1in the tlowchart
and/or block diagram block(s).

[0054] Any flowchart and/or block diagram in the draw-
ings 1s itended to illustrate the architecture, functionality,
and/or operation of possible implementations of systems,
methods, and computer program products according to
aspects of the interactive system. In this regard, each block
may represent a module, segment, or portion of code, which
comprises one or more executable instructions for imple-
menting the specified logical function(s). In some 1mple-
mentations, the functions noted in the block may occur out
of the order noted 1n the drawings. For example, two blocks
shown 1n succession may, 1n fact, be executed substantially
concurrently, or the blocks may sometimes be executed 1n
the reverse order, depending upon the functionality
involved. Each block and/or combination of blocks may be
implemented by special purpose hardware-based systems
(or combinations of special purpose hardware and computer
instructions) that perform the specified functions or acts.

Examples, Components, and Alternatives

[0055] The following sections describe selected aspects of
an exemplary interactive system for guiding electronics
design and assembly as well as related systems and/or
methods. The examples 1n these sections are intended for
illustration and should not be interpreted as limiting the
scope ol the present disclosure. Each section may include
one or more distinct embodiments or examples, and/or
contextual or related information, function, and/or structure.

A. Illustrative Interactive System

[0056] As shown in FIG. 1, an interactive system 100
according to the present teachings includes a distributed
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framework 102 configured to receive external solftware
applications 104 and/or an electronics design aid 106, each
configured to utilize components of distributed framework
102. External software applications 104 may be developed
specifically for use with distributed framework 102 and/or
may be developed by a third-party entity, e.g., provided as
an external plugin for use with distributed framework 102.
Distributed framework 102 may utilize external applications
104, individually or in combination with each other. In some
examples, external applications 104 are in communication
with each other only wvia distributed framework 102. For
example, electronics manufacturers may develop their own
third-party design tools for use with distributed framework
102, e.g., to provide aid in the use of their components. In
that example, distributed framework 102 1s configured to
enable the third-party design tools to work 1n ensemble with
other applications 104 in the framework.

[0057] Distributed framework 102 comprises a cloud sys-
tem 108 having a central database 110. Central database 110
1s partitioned into a plurality of central data channels 112.
Each member of the plurality of central data channels 112 1s
configured to contain data (e.g., operating conditions, toler-
ances, component specific data, etc.) on components that has
been mput, downloaded, uploaded, and/or saved based on
data from manufacturers, users, datasheets, and/or other data
sources. In some examples, the data in central database 110
1s provided 1n part by a community of users in an open-
source capacity, such that each user can provide data and
check the validity of data provided by other users. In some
examples, the data 1n central database 110 1s provided by a
subset of users having database-editing rights. In some
examples, the data 1n central database 110 1s provided only
by the manufactures and/or distributors of the respective
components. In some examples, the data 1n central database
110 1s provided by a mixture of manufacturers, distributors,
and users. In some examples, at least some of the data 1s read
in digitally, e.g., from datasheets, utilizing optical character
recognition (OCR).

[0058] Central data channels 112 are partitioned 1n such a
way that the mformation on each data channel 112 1s related
(e.g., by component type, component function, application,
manufacturer, etc.). Partitioning central database 110 into
central data channels 112 facilitates faster data transter and
less strain on a distribution network. For example, a user
working on an application requiring data solely from a
single data channel 112, can forego transierring data from
other data channels. In one example, central data channels
112 may be partitioned such that the most commonly used
components for a selected design application (e.g., power
engineering) are stored together 1n one data channel 112.

[0059] Cloud system 108 includes a central AI module
114. Central Al module 114 1s configured to learn and/or
categorize long-term and short-term trends 1n the electronics
industry on a global and/or regional scale by training on an
aggregation of data hosted on distributed framework 102,
such as data associated with electronics design aid 106 and
external applications 104 from a plurality of unique entities
(e.g., corporations, companies, engineering groups).

[0060] In some examples, central Al module 114 1s con-
figured to learn trends regarding the global prevalence of
purchasing from specific manufacturers. In some examples,
central Al module 114 1s configured to train on decisions
made by users mteracting with electronics design aid 106,
such as component preferences, orders of operations, manu-
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facturer preferences, etc. In some examples, central Al
module 114 1s configured to identily changes in the use of
certain components on a global scale. In this manner, central
Al module 114 1s configured to evaluate the successes and
tailures of certain products, both techmically and commer-
cially.

[0061] Cloud system 108 1s in network communication
with a plurality of data isolation nodes 116. Data 1solation
nodes 116 may be representative of a specific company,
engineering group, or corporate entity. The network com-
munication between distributed framework 102 and data
isolation nodes 116 1s passed through a security filter 118
that ensures a secure isolation of each node 116. Security
filter 118 may utilize encryption algorithms such as sym-
metric-key algorithms (e.g., Advanced Encryption Standard
(AES)), asymmetric-key algorithms (e.g., Rivest-Shamir-
Adelman (RSA)), and/or other encryption algorithms. Secu-
rity filter 118 allows for cross-company analysis of the
industry by central AI module 114 without compromising
the secunity of any individual company. This facilitates a
global aggregate of industry knowledge that can be used 1n
analyzing manufacturer reliability as well as changes 1n
development across the entire electronics design industry.

[0062] Each data 1solation node 116 includes a distributed
corporate Al module 120 configured to be 1n communication
with a plurality of individual 1nstances of electronics design
aid 106. Each instance of electronics design aid 106 1is
configured to be utilized by individual members of a single
entity, however defined (e.g., a company, engineering group,
corporate entity, etc.).

[0063] The distribution of corporate AI module 120 across
cach 1nstance of electronics design aid 106 forms a distrib-
uted Al network configured to learn trends of all members of
the entity. Distributed corporate Al module 120 1s configured
to be a collective monitoring system that analyzes choices
(c.g., preferences, component use, manufacturer prefer-
ences) ol each member 1n the entity. Distributed corporate
Al module 120 aggregates data from each instance of
clectronics design aid 106 and 1s tramned on the data to
establish collective information on the entire entity. Corpo-
rate Al module 120 learns and determines which compo-
nents should be recommended for certain applications,
based on the overall usage of those components by the
entity. The collective information gathered by a plurality of
corporate Al modules 120 (each member of the plurality
being from a different entity), 1s analyzed by central Al
module 114 to determine the global trends 1n the industry.

[0064] FEach instance of electronics design aid 106 utilized
by an individual user (e.g., engineer, systems designer,
technician) of a specific entity may be in network commu-
nication within a data 1solation node 116 with each other
entity-specific instance of electronics design aid 106. Each
instance of electronics design aid 106 can access central
database 110 and duplicate specific central data channels 112
into a local database 122 having local data channels 124.
Local database 122 may be stored in local memory on an
individual user’s computer to decrease the strain on the
network. Local data channels 124 may contain only the
components that are used by the user. For example, if the
user 1s a power engineer, local data channels 124 stored in
the user’s local database 122 may contain only the compo-
nents that are most usetul for power applications.

[0065] FEach instance of electronics design aid 106 has a
user-specific context Al module 126. Context Al module 126
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1s configured to learn the usage trends of an individual user.
Context AI module 126 may update the personal experience
the user has when interacting with electronics design aid
106. For example, context Al module 126 may learn the
most common components selected by the user and com-
municate to electronics design aid 106 to display them first.
Additionally, or alternatively, context Al module 126 may
categorize the user by experience level (e.g., novice, expert,
etc.) and adaptively change aspects of electronics design aid
106 accordingly. Each context Al module 126 1s 1n network
communication with corporate Al module 120 to provide the
data for aggregation, as described above.

[0066] Interactive system 100 includes a trust AI module
127 1in communication with cloud system 108 and the
plurality of data 1solation nodes 116. Trust Al module 127 1s
configured to learn in conjunction with each of the Al
modules, context Al module 126, corporate Al module 120,
and central AI module 114, to generate a trust value for each
manufacturer dependent on a collection of trust factors.

[0067] The trust factors utilized by trust AI module 127

may include availability, such as past and present inventory
presence, component manufacturing trends (e.g., whether
overall production 1s increasing or decreasing), imventory
levels of distribution channels, trends in distribution, and
others. The trust factors may also include reliability, such as
component specific quarantines and rejections, quantity of
component errors, severity of component errors, recency of
component errors, and others. The trust factors may also
include customer approval ratings, such as relative accep-
tance of component in final design, usage statistics, cus-
tomer ratings, and others. The trust factors may also include
certified designs and common designs, including the rate of
use/adoption of the certified and common designs. The trust
factors may also include information availability for each
component, such as depth of detail 1n datasheets, amount of
testing information, depth of testing information, and quality
ol information for a component. The trust factors may also
include level of support services, such as ease of contact,
type of support contact (e.g., email, phone, oflice, support
center), quality of support, timeliness of support, and others.
The trust factors may also include any other custom and/or
multi-source feedback on a manufacturer including 37 party
rankings, standard acceptance, unique products, environ-
mental footprints, etc.

[0068] Turning now to FIG. 2, electronics design aid 106
includes a solution system 128 configured to generate one or
more relevant electronic assemblies and associated analyses
depending on a provided set of requirements from the user.
Solution system 128 comprises the following elements: a
solution advisor 130, a solution selector 132, a solution
design optimizer 134, and a solution validator 136. Each of
these elements 1s discussed further below.

[0069] Solution system 128 1s configured to provide
detailed analysis and design choices for the development of
clectronic circuits and assemblies when given an 1nput from
a user. Fach element 1n solution system 128 may contribute
to an overall reduction 1 development costs and an accel-
crated development cycle. More specifically, solution sys-
tem 128 1s generally configured to facilitate the following
steps (see FIG. 3 and see also the associated method
described 1n Section B):

[0070] 1. Primary operating criteria are established by a
user. For example, 11 developing a DC-DC power converter,
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primary operating criteria may include input voltage, output
voltage, output current, and grade (e.g., tolerance, reliability,
etc.).

[0071] 2. Solution system 128, with or without feedback
from the various levels of Al module described above,
outputs a list of potential components and respective manu-
tacturers/suppliers.

[0072] 3. Solution system 128 provides a list of analytical
data regarding each component and allows for further selec-
tion of auxiliary operating criteria (e.g., operating tempera-
ture; electrical tolerances; size, 1.¢., height and/or area; etc.).
[0073] 4. As the user chooses a combination of compo-
nents as suggested by solution system 128, solution system
128 provides real-time analysis of electrical properties of the
specific combination of components, as determined by rel-
evant mathematical models.

[0074] 3. A final (or candidate) combination of compo-
nents selected by the user 1s analyzed by solution system 128
to determine overall functionality of the combination and
finalize the design.

[0075] Solution system 128 includes a solution advisor
130, configured to output electronics architecture options
(c.g., electronic circuit schematics). In general, solution
system 128 1s configured to receive as input one or more
“critical needs” as defined by the user. The critical needs
may include the basic function of the electronics assembly,
the operating conditions, and/or design capacity. For
example, 1I the user 1s designing a DC-DC converter, the
critical needs may include producing a 5V output. The
critical needs of the user are application specific.

[0076] The options for output of solution advisor 130
include circuit schematics, computer architectures, compo-
nent suggestions, etc. In some examples, solution advisor
130 outputs a risk assessment for each suggested output. The
risk assessment may be accomplished through statistical
methods, machine learning, and/or other analytical methods.
In some examples, solution advisor 130 includes an option
to adaptively expand the option set through settings feed-
back. For example, 11 the user selectively introduces limi-
tations to the required design, solution advisor 130 may
adaptively change suggested outputs in real-time.

[0077] Solution system 128 includes a solution selector
132. Solution selector 132 takes the user’s prioritized
requirements as iput. The prioritized requirements include
auxiliary characteristics the user wants to include 1n the final
design. For example, prioritized requirements may include
maximum operating temperature, input/output tolerances,
size of assembly (height and area), etc. The priontized
requirements may be given by a user or may be generated by
an auto selector option produced by one of the AI modules
described above. For example, corporate Al module 120
may learn that other power engineers at a company tend to
require a maximum operating temperature of 100° C. and
generate that as a prioritized requirement with the auto
selector option. Solution selector 132 1s configured to utilize
the user’s prioritized requirements to refine the output from
solution advisor 130 to include only the options that meet the
prioritized requirements. In some examples, the refined
output may 1nclude an indication of a match level (e.g., how
close of a match the component 1s to the requirements) and

related industry preference (e.g., as determined by the trust
Al module 127 module).

[0078] Solution system 128 includes a solution design
optimizer 134. Solution design optimizer i1s configured to
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provide the user with a detailed analysis of the components
selected by solution selector 132. The detailed analysis may
include analyzing operating conditions, component combi-
nations, potential tradeoils, etc. The detailed analysis may
comprise tables, graphs, charts, and/or other data visualiza-
tions. Solution design optimizer 134 1s configured to present
design optimizations, for example intluenced or provided by
the context Al module 126, corporate Al module 120, and/or
central Al module 114. The Al modules learn from industry
trends to 1dentify potentially optimal designs and component
selections. As a user gains experience using solution system
128 the level of optimization suggestions may change as the
context Al module 126 learns how the user interacts with the
system. For example, if the user 1s new to the system,
solution design optimizer 134 may suggest optimizations
based on the designs of other, more senior, designers (as
learned by the context and corporate Al modules). Further-
more, 1f the user 1s a senior developer, solution design
optimizer 134 may only suggest optimizations based on the
industry trends as learned by central AI module 114.
[0079] In some examples, solution design optimizer 134
provides the user with an auto-generated design based on the
selections of solution selector 132. The auto-generated
designs may be generated, for example, through the use of
predictive calculations, part favorability, company stan-
dards, machine learning, etc. The auto-generated designs
may utilize behavioral patterns and industry knowledge
from the context AI module 126, corporate Al module 120,
and/or central AI module 114 modules to determine an order
ol parameter optimization.

[0080] In some examples, solution design optimizer 134
includes a collaboration mode that enables multiple users to
collaborate on optimizing a design. The collaboration mode
may provide any participating user the ability to suggest
components and/or designs that may be collectively ana-
lyzed by solution design optimizer 134 to provide a general
optimization approach.

[0081] Solution system 128 includes a solution validator
136. Solution validator 136 1s configured to analyze the full
design of an electronics assembly to ensure the validity and
functionality of the design. In some examples, solution
validator 136 includes a review and ratification process that
finalizes the electronics assembly. In some examples, solu-
tion validator outputs a final circuit schematic to an external
tool (e.g., CAD) to facilitate a more seamless design flow
into other electronics design tools.

B. Illustrative Method

[0082] This section describes steps of an 1llustrative
method 300 performed by interactive system 100 for guiding
clectronics design and assembly. Aspects of distributed
framework 102 and electronics design aid 106 described 1n
the previous section may be utilized 1n the method steps
described below. Where appropriate, reference may be made
to components and systems that may be used 1n carrying out
cach step. These references are for illustration, and are not
intended to limit the possible ways of carrying out any
particular step of the method.

[0083] As described above, interactive system 100 has
multiple Al modules that work 1n concert to guide electron-
ics design and assembly, including electronics design aid
106 having a context Al module 126, trust Al module 127,
and a corporate Al module 120 and distributed framework
102 having a central AI module 114.
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[0084] Flectronics design aid 106 of the present embodi-
ment includes solution system 128 configured to receive one
or more operating conditions from a user for the develop-
ment of an electronics assembly/design and characteristics
thereol and produce one or more candidate solutions. For
example, i1f the user 1s developing a DC-DC converter, the
operating conditions may include the desired mput voltage
and desired output voltage. The list of operating condition
inputs provided by the user may comprise prioritized
requirements and critical needs. In some examples, the input
of the operating conditions comprises a guided, step-by-step

process enabled by a user interface (UI) of electronics
design aid 106.

[0085] In some examples, the user i1s able to choose an
assembly from a list of general categories of electronics
assemblies (e.g., power systems, signal filters, amplifiers,
etc.). The electronics assemblies included 1n the list of
general categories may be adaptive to the design trends of
the global industry as learned by central AI module 114. For
example, 11 there 1s an 1increased trend of use of a new type
ol electronic assembly, the list may adapt to include it in the
list of general categories.

[0086] In some examples, the user i1s then prompted to
choose from a list of sub-types for the chosen general
category of electronics assemblies. For example, if a user
chooses “power systems™ from the list of general categories,
clectronics design aid 106 may supply a list of power
systems such as DC-DC linear regulator, DC-DC buck
regulator, flyback converter, etc. For each sub-type that can
be chosen, electronics design aid 106 may provide a list of
example architectures (1.e. one or more basic circuit sche-
matics) that form the basic sub-type assembly.

[0087] Adlter a sub-type 1s chosen, the user may provide
one or more operating criteria referred to as the “critical
needs” for the desired electronics assembly. The critical
needs 1include characteristics of the desired electronics
assembly that affect the fundamental function of the assem-
bly. The cnitical needs vary depending on the sub-type that
1s chosen and further depend on the application the elec-
tronics assembly 1s configured to perform. For example, i
the user chooses “DC-DC linear regulator” as a sub-type,
clectronics design aid 106 may supply critical needs entry
fields for input voltage, output voltage, max current output,
etc. The type of critical needs entry fields available to the
user may change depending on the sub-type chosen (1.e.,
only the relevant entry fields for a particular sub-type may
be shown to the user).

[0088] The critical needs are utilized by electronics design
aid 106 to generate a list of components that provide the
sub-type function within the constraints of the critical needs.
The critical needs are also utilized by electronics design aid
106 to limat the list of example architectures to those that are
capable of producing sub-type function that conforms to the
critical needs of the user.

[0089] After the critical needs are input, the user may
provide a set of reflining criteria referred to as the “prioritized
requirements” for the desired electronics assembly. The
prioritized requirements include characteristics of the
desired electronics assembly that do not change the funda-
mental function but rather enable more specific customiza-
tion. Generally speaking, the prioritized requirements are the
user’s application-specific characteristics such as tolerances,
elliciencies, fault protections, etc. For example, i1 the user
chooses “DC-DC linear regulator’” as a sub-type, electronics
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design aid 106 may supply prioritized requirements entry
fields for DC tolerance, efliciency, circuit footprint (i.e.
maximum size dimension(s)), etc. The type of prioritized
requirements entry fields available to the user may change
depending on the sub-type chosen (1.e., only the relevant
entry fields for a particular sub-type may be shown to the
user).

[0090] The prioritized requirements are utilized by elec-
tronics design aid 106 to curtail the list of solutions gener-
ated within the constraints of the critical needs to those that
further conform to the prioritized requirements. The priori-
tized requirements are also utilized by electronics design aid
106 to further limit the list of example architectures to those
that conform to the prioritized requirements.

[0091] Adfter the list of operating conditions (1.e., critical
needs and prioritized requirements) 1s received by electron-
ics design aid 106, solution system 128, ¢.g., 1n conjunction
with the Al modules, outputs a list of components and
configurations (AKA solutions). The output solutions are
those deemed by electronics design aid 106 to conform (or
attempting to conform) to the selected operating conditions
(1.e., critical needs and priortized requirements) of the user.

[0092] The user may then choose to further customize the
clectronics assembly according to the specific application.
The electronics design assembly may enable the user to
adaptively change any component and/or arrangement of
components, and to graphically view the resulting behavior
of the assembly.

[0093] Turning to method 300 as depicted 1in FIG. 3, at
step 302, critical needs are recerved by electronics design aid
106. The critical needs may be 1nput by a user on a device
such as a computer, laptop, smartphone, tablet, etc. As
described above, the critical needs include the general type
of electronics assembly desired (e.g., power converter, oscil-
lator, etc.) and the basic operating function of the desired
clectronics assembly. For example, the critical needs may
comprise a DC-DC converter configured to convert a 12V
signal to a 1.8V output. In the example depicted 1n FIGS. 4A
and 4B, the critical needs include: a power converter
designed to receive a 12V mput and convert 1t to a 1.8V
output capable of handling up to 28A.

[0094] At step 304 of method 300, electronics design aid
106 generates and displays a list of possible components and
configurations (1.e., electrical assemblies) 1n accordance
with the selected critical needs, and calculates and displays
associated analytical data for the components and configu-
rations. The analytical data may include graphs, charts,
and/or lists of operating conditions, manufacturing toler-
ances, etliciency, and other relevant data. The analytical data
for the individual components may be retrieved from central
database 110 or local database 122. The analytical data for
the configurations may be generated 1n real-time from the
component data and relevant mathematical models.

[0095] In the example Ul 400 depicted in FIGS. 4A and
4B, electronics design aid 106 has generated a list of
possible architectures (AKA solutions) 402 capable of pro-
ducing the critical needs input by the user, namely five sync
buck voltage regulators and one multi-phase voltage regu-
lator. Additionally, electronics design aid 106 has displayed
a graph 404 depicting the etfliciency of each solution. As
shown 1n the example, the critical needs are input 1n step 304
with sliders 405—accordingly, list of possible solutions 402
and the accompanying graph(s) are automatically updated
when a user changes a slider value.
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[0096] At optional step 306 of method 300, one or more of
the Al modules described above refine the list of possible
components and configurations 1n accordance with any
learned characteristics, such as those described above.

[0097] At step 308 of method 300, priontized require-
ments are received by the electronics design aid. The pri-
oritized requirements may be mput by the user with sliders
407, as shown 1n FIGS. 5A and 5B. The priornitized require-
ments include auxiliary characteristics the user wants to
include in the final design. For example, prioritized require-
ments may include input/output tolerances, size of assembly
(height and/or area), etc. In the example depicted 1n FIGS.
5A and 5B and FIG. 6A and 6B, the priontized requirements
include DC tolerance, peak to peak ripple voltage, maximum
area goal, and maximum height goal.

[0098] At step 310 of method 300, electronics design aid
106 refines the list of solutions 402 based on the priortized
requirements provided by the user and accordingly calcu-
lates and updates the displayed analytical data including
clliciency graph 404 and a visualization in the form of a bar
chart section 406, cach of the bar charts corresponding to a
respective one of the prioritized requirements, and each bar
of the bar charts representing a corresponding value asso-
ciated with each prioritized requirement for a respective one
of the solutions from list of solutions 402.

[0099] Turning to bar chart section 406 indicated at 7 1n
FIG. 5B and shown magnified in FIG. 7, the electronics
design aid 1s configured to show each solution’s correspond-
ing values for each of the prioritized requirements 1n a
comparative bar chart format, wherein each bar chart 408
corresponds to a single prioritized requirement and each bar
410 corresponds to a respective solution. The user-specified
prioritized requirements received in step 308 are shown
respectively as a dashed threshold line 411 above each bar
chart 408. This configuration enables the user to quickly and
visually reference which solutions conform to each of the
prioritized requirements and which solutions fall outside of
cach of the prioritized requirements.

[0100] This Ul configuration enables the user to make
informed decisions about which solution to choose and
when a certain requirement may be relaxed or changed to
allow for more advantageous characteristics 1n other areas.
For example, a solution may be just above the threshold for
max height but otherwise outperform other solutions in
specific (potentially more important) areas, such as droop
voltage. The user may choose to adapt their selected require-
ments with this in mind, for example 1n this case by relaxing,
the required maximum height of the housing, thereby
including more acceptable options that otherwise improve
overall performance.

[0101] At step 312, the user selects a solution from list 402
and 1s presented with a detailed analysis 414 (see FIGS. 9A
and 9B) of the solution and the option to further customize
the solution based on desired attributes, e.g., vendor specific
components or a certain PCB layout. In the Ul example of
FIGS. 8A and 8B, the user selects a solution using a
drop-down parts list 412 with associated manufacturers and
a schematic view of the circuit for each of the presented
solutions. When the user selects their desired solution, they
are presented with the detailed analysis 414 of the solution,
as shown 1n the example of FIGS. 9A and 9B. The user may
then further customize the specific solution, for example by
replacing individual components or changing the layout of a
PCB as shown generally at 415. For example, the user may
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approve of the overall solution but require the use of a
specific vendor and/or manufacturer for certain components.
Electronics design aid 106 automatically analyzes and
updates the displayed analytical data 414 dynamically (e.g.,
in real time or near real time) 1n response to user customi-
zation.

[0102] At step 314 of method 300, electronics design aid
106 verifies and finalizes the selection. This step may
include the option for the user to access stored data for each
component as well as further calculate the behavior of the
combination of components according to the accessed data.
Additionally, the user may be able to view the respective
manufacturer(s) ol each component and their associated
trust score as described in the previous section. In the
example of FIGS. 10A and 10B, the user can make final
adjustments to operating conditions, e.g., using slider ele-
ments 416 of Ul 400, and electronics design aid 106 1s
configured to automatically flag an incompatibility with the
chosen solution. Additionally, electronics design aid may
identify 1f a chosen component has been designated as
problematic by one or more of the Al modules described
above (or by another user). In the finalization stage of this
step, electronics design aid 106 outputs the chosen solution,
for example 1n a specific format (e.g., CAD) for use with
another program.

C. Illustrative Data Processing System

[0103] As shown in FIG. 11, this example describes a data
processing system 300 (also referred to as a computer,
computing system, and/or computer system) in accordance
with aspects of the present disclosure. In this example, data
processing system 300 1s an illustrative data processing
system suitable for implementing aspects of the interactive
system for guiding electronics design and assembly. More
specifically, 1n some examples, devices that are embodi-
ments of data processing systems (e.g., smartphones, tablets,
personal computers) may be configured to process aspects of
the electronics design aid and distributed framework
described 1n previous sections. In some examples, devices
that are embodiments of data processing systems may be
configured to run one or more instances of the electronics
design aid and/or may be configured to run one or more
applications hosted by the distributed framework.

[0104] In thas illustrative example, data processing system
500 includes a system bus 502 (also referred to as commu-
nications framework). System bus 502 may provide com-
munications between a processor unit 504 (also referred to
as a processor or processors), a memory 506, a persistent
storage 508, a communications unit 310, an 1nput/output
(I/0) unit 512, a codec 330, and/or a display 514. Memory
506, persistent storage 508, communications unit 510, mnput/
output (I/O) umt 512, display 514, and codec 3530 are
examples of resources that may be accessible by processor
unmt 504 via system bus 3502.

[0105] Processor unit 504 serves to run instructions that
may be loaded mnto memory 506. Processor unit 504 may
comprise a number of processors, a multi-processor core,
and/or a particular type of processor or processors (e.g., a
central processing umt (CPU), graphics processing unit
(GPU), etc.), depending on the particular implementation.
Further, processor unit 504 may be implemented using a
number of heterogeneous processor systems 1n which a main
processor 1s present with secondary processors on a single
chip. As another illustrative example, processor unit 504
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may be a symmetric multi-processor system containing
multiple processors of the same type.

[0106] Memory 506 and persistent storage 508 are
examples of storage devices 3516. A storage device may
include any suitable hardware capable of storing information
(e.g., digital information), such as data, program code 1n
functional form, and/or other suitable information, either on
a temporary basis or a permanent basis.

[0107] Storage devices 516 also may be referred to as
computer-readable storage devices or computer-readable
media. Memory 506 may include a volatile storage memory
540 and a non-volatile memory 542. In some examples, a
basic input/output system (BIOS), containing the basic
routines to transier information between elements within the
data processing system 500, such as during start-up, may be
stored 1n non-volatile memory 542. Persistent storage 508
may take various forms, depending on the particular imple-
mentation.

[0108] Persistent storage 308 may contain one or more
components or devices. For example, persistent storage 508
may include one or more devices such as a magnetic disk
drive (also referred to as a hard disk drive or HDD), solid
state disk (SSD), tloppy disk drive, tape drive, Jaz drive, Zip
drive, flash memory card, memory stick, and/or the like, or
any combination of these. One or more of these devices may
be removable and/or portable, e¢.g., a removable hard drive.
Persistent storage 508 may include one or more storage
media separately or in combination with other storage
media, including an optical disk drive such as a compact
disk ROM device (CD-ROM), CD recordable drive (CD-R
Drive), CD rewritable drive (CD-RW Drive), and/or a digital
versatile disk ROM drive (DVD-ROM). To facilitate con-
nection of the persistent storage devices 508 to system bus
502, a removable or non-removable interface 1s typically
used, such as interface 528.

[0109] Input/output (I/O) umt 512 allows for mput and
output of data with other devices that may be connected to
data processing system 500 (i.e., input devices and output
devices). For example, input device 532 may include one or
more pointing and/or imnformation-input devices such as a
keyboard, a mouse, a trackball, stylus, touch pad or touch
screen, microphone, joystick, game pad, satellite dish, scan-
ner, TV tuner card, digital camera, digital video camera, web
camera, and/or the like. These and other input devices may
connect to processor unit 504 through system bus 502 via
interface port(s) 536. Interface port(s) 336 may include, for
example, a serial port, a parallel port, a game port, and/or a
universal serial bus (USB).

[0110] Output devices 534 may use some of the same
types of ports, and 1n some cases the same actual ports, as
input device(s) 532. For example, a USB port may be used
to provide mput to data processing system 500 and to output
information from data processing system 300 to an output
device 534. Output adapter 538 1s provided to 1llustrate that
there are some output devices 334 (e.g., monitors, speakers,
and printers, among others) which require special adapters.
Output adapters 538 may include, e.g., video and sounds
cards that provide a means of connection between the output
device 534 and system bus 502. Other devices and/or
systems of devices may provide both input and output
capabilities, such as remote computer(s) 560. Display 514
may include any suitable human-machine interface or other
mechanism configured to display information to a user, e.g.,
a CRT, LED, or LCD monitor or screen, etc.
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[0111] Commumncations unit 310 refers to any suitable
hardware and/or software employed to provide for commu-
nications with other data processing systems or devices.
While communication umt 510 1s shown inside data pro-
cessing system 500, 1t may in some examples be at least
partially external to data processing system 500. Commu-
nications unit 510 may include internal and external tech-
nologies, e.g., modems (including regular telephone grade
modems, cable modems, and DSL modems), ISDN adapters,
and/or wired and wireless Ethernet cards, hubs, routers, etc.
Data processing system 500 may operate 1 a networked
environment, using logical connections to one or more
remote computers 360. A remote computer(s) 560 may
include a personal computer (PC), a server, a router, a
network PC, a workstation, a microprocessor-based appli-
ance, a peer device, a smart phone, a tablet, another network
note, and/or the like. Remote computer(s) 560 typically
include many of the elements described relative to data
processing system 300. Remote computer(s) 560 may be
logically connected to data processing system 500 through a
network interface 562 which 1s connected to data processing
system 500 via communications unit 310. Network interface

562 encompasses wired and/or wireless communication
networks, such as local-area networks (LAN), wide-area
networks (WAN), and cellular networks. LAN technologies
may include Fiber Distributed Data Interface (FDDI), Cop-
per Distributed Data Interface (CDDI), Ethernet, Token
Ring, and/or the like. WAN technologies include point-to-
point links, circuit switching networks (e.g., Integrated
Services Digital networks (ISDN) and variations thereon),

packet switching networks, and Digital Subscriber Lines
(DSL).

[0112] Codec 530 may include an encoder, a decoder, or
both, comprising hardware, software, or a combination of
hardware and software. Codec 530 may include any suitable
device and/or software configured to encode, compress,
and/or encrypt a data stream or signal for transmission and
storage, and to decode the data stream or signal by decoding,
decompressing, and/or decrypting the data stream or signal
(e.g., for playback or editing of a video). Although codec
530 1s depicted as a separate component, codec 530 may be
contained or implemented 1 memory, €.g., non-volatile
memory 342.

[0113] Non-volatile memory 342 may include read only
memory (ROM), programmable ROM (PROM), electrically
programmable ROM (EPROM), electrically erasable pro-
grammable ROM (EEPROM), flash memory, and/or the
like, or any combination of these. Volatile memory 540 may
include random access memory (RAM), which may act as
external cache memory. RAM may comprise static RAM
(SRAM), dynamic RAM (DRAM), synchronous DRAM
(SDRAM), double data rate SDRAM (DDR SDRAM),

enhanced SDRAM (ESDRAM), and/or the like, or any
combination of these.

[0114] Instructions for the operating system, applications,
and/or programs may be located in storage devices 516,
which are 1 communication with processor umt 504
through system bus 502. In these illustrative examples, the
instructions are in a functional form in persistent storage
508. These 1nstructions may be loaded 1into memory 506 for
execution by processor unit 304. Processes of one or more
embodiments of the present disclosure may be performed by




US 2022/0207222 Al

processor unit 504 using computer-implemented instruc-
tions, which may be located 1n a memory, such as memory

506.

[0115] These instructions are referred to as program
instructions, program code, computer usable program code,
or computer-readable program code executed by a processor
in processor unit 504. The program code in the different
embodiments may be embodied on different physical or
computer-readable storage media, such as memory 506 or
persistent storage 508. Program code 518 may be located in
a functional form on computer-readable media 520 that 1s
selectively removable and may be loaded onto or transferred
to data processing system 300 for execution by processor
unit 504. Program code 518 and computer-readable media
520 form computer program product 522 1n these examples.
In one example, computer-readable media 520 may com-
prise¢ computer-readable storage media 524 or computer-
readable signal media 526.

[0116] Computer-readable storage media 3524 may
include, for example, an optical or magnetic disk that is
inserted or placed 1nto a drive or other device that 1s part of
persistent storage 308 for transier onto a storage device,
such as a hard drive, that i1s part of persistent storage 308.
Computer-readable storage media 524 also may take the
form of a persistent storage, such as a hard drive, a thumb
drive, or a flash memory, that 1s connected to data processing
system 500. In some instances, computer-readable storage
media 524 may not be removable from data processing
system 500.

[0117] In these examples, computer-readable storage
media 524 1s a non-transitory, physical or tangible storage
device used to store program code 518 rather than a medium
that propagates or transmits program code 518. Computer-
readable storage media 524 1s also referred to as a computer-
readable tangible storage device or a computer-readable
physical storage device. In other words, computer-readable
storage media 524 1s media that can be touched by a person.

[0118] Alternatively, program code 518 may be trans-
ferred to data processing system 300, e.g., remotely over a
network, using computer-readable signal media 526. Com-
puter-readable signal media 526 may be, for example, a
propagated data signal containing program code 518. For
example, computer-readable signal media 526 may be an
clectromagnetic signal, an optical signal, and/or any other
suitable type of signal. These signals may be transmitted
over communications links, such as wireless communica-
tions links, optical fiber cable, coaxial cable, a wire, and/or
any other suitable type of communications link. In other
words, the communications link and/or the connection may
be physical or wireless 1n the 1llustrative examples.

[0119] In some illustrative embodiments, program code
518 may be downloaded over a network to persistent storage
508 from another device or data processing system through
computer-readable signal media 526 for use within data
processing system 500. For instance, program code stored in
a computer-readable storage medium 1n a server data pro-
cessing system may be downloaded over a network from the
server to data processing system 500. The computer provid-
ing program code 518 may be a server computer, a client
computer, or some other device capable of storing and
transmitting program code 518.

[0120] In some examples, program code 518 may com-
prise an operating system (OS) 550. Operating system 5350,
which may be stored on persistent storage 308, controls and
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allocates resources of data processing system 300. One or
more applications 552 take advantage of the operating
system’s management of resources via program modules
554, and program data 556 stored on storage devices 516.
OS 550 may include any suitable software system config-
ured to manage and expose hardware resources of computer
500 for sharing and use by applications 552. In some
examples, OS 550 provides application programming inter-
faces (APIs) that facilitate connection of different type of
hardware and/or provide applications 552 access to hard-
ware and OS services. In some examples, certain applica-
tions 552 may provide further services for use by other
applications 552, e.g., as 1s the case with so-called “middle-
ware.” Aspects of present disclosure may be implemented
with respect to various operating systems or combinations of
operating systems.

[0121] The different components 1llustrated for data pro-
cessing system 500 are not meant to provide architectural
limitations to the manner in which different embodiments
may be mmplemented. One or more embodiments of the
present disclosure may be implemented in a data processing
system that includes fewer components or includes compo-
nents i addition to and/or 1n place of those illustrated for
computer 5300. Other components shown 1n FIG. 11 can be
varied from the examples depicted. Diflerent embodiments
may be implemented using any hardware device or system
capable of runming program code. As one example, data
processing system 500 may include organic components
integrated with 1norganic components and/or may be com-
prised entirely of organic components (excluding a human
being). For example, a storage device may be comprised of
an organic semiconductor.

[0122] In some examples, processor unit 504 may take the
form of a hardware unit having hardware circuits that are
specifically manufactured or configured for a particular use,
or to produce a particular outcome or progress. This type of
hardware may perform operations without needing program
code 518 to be loaded into a memory from a storage device
to be configured to perform the operations. For example,
processor unit 504 may be a circuit system, an application
specific integrated circuit (ASIC), a programmable logic
device, or some other suitable type of hardware configured
(e.g., preconfigured or reconfigured) to perform a number of
operations. With a programmable logic device, for example,
the device 1s configured to perform the number of operations
and may be reconfigured at a later time. Examples of
programmable logic devices include, a programmable logic
array, a field programmable logic array, a field program-
mable gate array (FPGA), and other suitable hardware
devices. With this type of implementation, executable
istructions (e.g., program code 518) may be implemented
as hardware, e.g., by specilying an FPGA configuration
using a hardware description language (HDL) and then
using a resulting binary file to (re)configure the FPGA.

[0123] In another example, data processing system 500
may be implemented as an FPGA-based (or in some cases
ASIC-based), dedicated-purpose set of state machines (e.g.,
Finite State Machines (FSM)), which may allow critical
tasks to be 1solated and run on custom hardware. Whereas a
processor such as a CPU can be described as a shared-use,
general purpose state machine that executes instructions
provided to it, FPGA-based state machine(s) are constructed
for a special purpose, and may execute hardware-coded
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logic without sharing resources. Such systems are often
utilized for safety-related and mission-critical tasks.

[0124] In still another illustrative example, processor unit
504 may be implemented using a combination of processors
found 1n computers and hardware units. Processor unit 504
may have a number of hardware units and a number of
processors that are configured to run program code 518.
With this depicted example, some of the processes may be
implemented 1n the number of hardware units, while other
processes may be implemented 1n the number of processors.
[0125] In another example, system bus 502 may comprise
one or more buses, such as a system bus or an input/output
bus. Of course, the bus system may be implemented using
any suitable type of architecture that provides for a transfer
of data between different components or devices attached to
the bus system. System bus 502 may include several types
of bus structure(s) including memory bus or memory con-
troller, a peripheral bus or external bus, and/or a local bus
using any variety of available bus architectures (e.g., Indus-
trial Standard Architecture (ISA), Micro-Channel Architec-
ture (MSA), Extended ISA (EISA), Intelligent Drive Elec-
tronics (IDE), VESA Local Bus (VLB), Pernipheral
Component Interconnect (PCI), Card Bus, Umiversal Serial
Bus (USB), Advanced Graphics Port (AGP), Personal Com-
puter Memory Card International Association bus (PCM-
CIA), Firewire (IEEE 1394), and Small Computer Systems
Interface (SCSI)).

[0126] Additionally, communications unit 3510 may
include a number of devices that transmit data, receive data,
or both transmit and receive data. Communications unit 510
may be, for example, a modem or a network adapter, two
network adapters, or some combination thereof. Further, a
memory may be, for example, memory 306, or a cache, such
as that found 1n an interface and memory controller hub that
may be present 1n system bus 502.

D. Illustrative Distributed Data Processing System

[0127] As shown in FIG. 12, this example describes a
general network data processing system 600, interchange-
ably termed a computer network, a network system, a
distributed data processing system, or a distributed network,
aspects of which may be included 1n one or more illustrative
embodiments of the interactive system for guiding electron-
ics design and assembly. For example, aspect of the elec-
tronics design aid may communicate with the distributed
framework over a distributed network.

[0128] It should be appreciated that FIG. 12 1s provided as
an illustration of one implementation and is not imtended to
imply any limitation with regard to environments in which
different embodiments may be implemented. Many modifi-
cations to the depicted environment may be made.

[0129] Network system 600 1s a network of devices (e.g.,
computers), each of which may be an example of data
processing system 500, and other components. Network data
processing system 600 may include network 602, which 1s
a medium configured to provide communications links
between various devices and computers connected within
network data processing system 600. Network 602 may
include connections such as wired or wireless communica-
tion links, fiber optic cables, and/or any other suitable
medium for ftransmitting and/or communicating data
between network devices, or any combination thereof.
[0130] Inthe depicted example, a first network device 604
and a second network device 606 connect to network 602, as
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do one or more computer-readable memories or storage
devices 608. Network devices 604 and 606 are each
examples of data processing system 500, described above. In
the depicted example, devices 604 and 606 arec shown as
server computers, which are in communication with one or
more server data store(s) 622 that may be employed to store
information local to server computers 604 and 606, among
others. However, network devices may include, without
limitation, one or more personal computers, mobile com-
puting devices such as personal digital assistants (PDAs),
tablets, and smartphones, handheld gaming devices, wear-
able devices, tablet computers, routers, switches, voice
gates, servers, electronic storage devices, imaging devices,
media players, and/or other networked-enabled tools that
may perform a mechanical or other function. These network
devices may be interconnected through wired, wireless,
optical, and other appropriate commumnication links.

[0131] In addition, client electronic devices 610 and 612
and/or a client smart device 614, may connect to network
602. Each of these devices 1s an example of data processing
system 300, described above regarding FIG. 11. Client
clectronic devices 610, 612, and 614 may include, for
example, one or more personal computers, network com-
puters, and/or mobile computing devices such as personal
digital assistants (PDAs), smart phones, handheld gaming
devices, wearable devices, and/or tablet computers, and the
like. In the depicted example, server 604 provides informa-
tion, such as boot files, operating system images, and
applications to one or more of client electronic devices 610,
612, and 614. Client electronic devices 610, 612, and 614
may be referred to as “clients” in the context of their
relationship to a server such as server computer 604. Client
devices may be in communication with one or more client
data store(s) 620, which may be employed to store infor-
mation local to the clients (e,g., cookie(s) and/or associated
contextual information). Network data processing system
600 may include more or fewer servers and/or clients (or no
servers or clients), as well as other devices not shown.

[0132] In some examples, first client electric device 610
may transier an encoded file to server 604. Server 604 can
store the file, decode the file, and/or transmit the file to
second client electric device 612. In some examples, first
client electric device 610 may transier an uncompressed file
to server 604 and server 604 may compress the file. In some
examples, server 604 may encode text, audio, and/or video
information, and transmit the information via network 602
to one or more clients.

[0133] Client smart device 614 may include any suitable
portable electronic device capable of wireless communica-
tions and execution of software, such as a smartphone or a
tablet. Generally speaking, the term “smartphone” may
describe any suitable portable electronic device configured
to perform functions of a computer, typically having a
touchscreen interface, Internet access, and an operating
system capable ol running downloaded applications. In
addition to making phone calls (e.g., over a cellular net-
work), smartphones may be capable of sending and receiv-
ing emails, texts, and multimedia messages, accessing the
Internet, and/or functioning as a web browser. Smart devices
(e.g., smartphones) may also include features of other
known electronic devices, such as a media player, personal
digital assistant, digital camera, video camera, and/or global
positioning system. Smart devices (e.g., smartphones) may
be capable of connecting with other smart devices, comput-
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ers, or electronic devices wirelessly, such as through near
field communications (NFC), BLUETOOTH®, WikF1, or
mobile broadband networks. Wireless connectively may be
established among smart devices, smartphones, computers,
and/or other devices to form a mobile network where
information can be exchanged.

[0134] Data and program code located 1n system 600 may
be stored 1n or on a computer-readable storage medium, such
as network-connected storage device 608 and/or a persistent
storage 508 of one of the network computers, as described
above, and may be downloaded to a data processing system
or other device for use. For example, program code may be
stored on a computer-readable storage medium on server
computer 604 and downloaded to client 610 over network
602, for use on client 610. In some examples, client data
store 620 and server data store 622 reside on one or more
storage devices 608 and/or 508.

[0135] Network data processing system 600 may be
implemented as one or more of different types of networks.
For example, system 600 may include an intranet, a local
arca network (LAN), a wide area network (WAN), or a
personal area network (PAN). In some examples, network
data processing system 600 includes the Internet, with
network 602 representing a worldwide collection of net-
works and gateways that use the transmission control pro-
tocol/Internet protocol (TCP/IP) suite of protocols to com-
municate with one another. At the heart of the Internet 1s a
backbone of high-speed data communication lines between
major nodes or host computers.

[0136] Thousands of commercial, governmental, educa-
tional and other computer systems may be utilized to route
data and messages. In some examples, network 602 may be
referred to as a “cloud.” In those examples, each server 604
may be referred to as a cloud computing node, and client
clectronic devices may be referred to as cloud consumers, or
the like. FIG. 12 1s intended as an example, and not as an
architectural limitation for any illustrative embodiments.

E. Selected Embodiments and Claim Concepts

[0137] This section describes additional aspects and fea-
tures of an 1nteractive system for guiding electronics design
and assembly, presented without limitation as a series of
paragraphs, some or all of which may be alphanumerically
designated for clarity and efliciency. Each of these para-
graphs can be combined with one or more other paragraphs,
and/or with disclosure from elsewhere 1n this application,
including any attached Appendices, 1n any suitable manner.
Some of the paragraphs below may expressly refer to and
turther limit other paragraphs, providing without limitation
examples ol some of the suitable combinations.

[0138] AO. A computer implemented method for electron-
ics design, the method comprising:

[0139] recerving, via a graphical user interface (GUI),
first information relating to a requested electronic cir-
cuit, the first information including a selected type of
clectronic circuit and one or more operating criteria
relating to requested fundamental functionality of the
selected type of electronic circuit;

[0140] recerving, via the GUI, second information relat-
ing to requested secondary attributes of a hypothetical
candidate electronic circuit that satisfies the first infor-
mation;

[0141] displaying, via the GUI, a set of candidate circuit
architectures satistying the first information, and a
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visualization of how each of the candidate circuit
architectures relates to the second information;

[0142] receiving, via the GUI, a user selection from the
set of candidate circuit architectures to define a selected
circuit architecture; and

[0143] displaying, via the GUI, detailed information
regarding the selected circuit architecture, including a
simulation of electronic behavior of the selected circuit
architecture and a listing of specific components
included 1n the selected circuit architecture.

[0144] Al. The method of AO, further comprising:

[0145] receiving, via the GUI, at least one change to one
of the specific components, and 1n response veriiying
whether the selected circuit architecture continues to
satisiy the first information and the second information.

[0146] AZ2. The method of AO or Al, further comprising:

[0147] receiving, via the GUI, at least one change to a
physical layout of the selected circuit archutecture, and
in response veritying whether the selected circuit archi-
tecture continues to satisiy the first information and the
second 1nformation.

[0148] A3. The method of any one of paragraphs AO
through A2, wherein the listing of specific components
includes vendor-specific information relating to each of the
specific components.

[0149] A4. The method of any one of paragraphs AO
through A3, wherein the one or more operating criteria
relating to desired fundamental functionality include a spe-
cific voltage input and/or a specific voltage output.

[0150] AS. The method of any one of paragraphs AO
through A4, wherein the selected secondary attributes
include a maximum operating temperature.

[0151] A6. The method of any one of paragraphs AO
through AS, wherein the selected secondary attributes
include a maximum overall printed circuit board (PCB)
dimension.

[0152] A7. The method of A6, wherein the overall PCB
dimension 1s an area.

[0153] AS8. The method of A6, wherein the overall PCB
dimension 1s a height.

[0154] A9. The method of any one of paragraphs AO
through A8, wherein the visualization comprises:

[0155] one or more bar charts, each of the bar charts
corresponding to a respective one of the secondary
attributes, and each bar at a given relative position 1n
cach of the bar charts representing a corresponding
value of the secondary attribute for a respective one of
the candidate circuit architectures;

[0156] wherein each of the bar charts further includes a
visual indication of a desired value for the correspond-
ing secondary attribute, such that each bar chart shows
a relative compliance of each of the candidate circuit
architectures with the corresponding secondary attri-
bute.

[0157] AI10. The method of any one of paragraphs A0
through A9, further comprising ordering the specific com-
ponents from respective vendors.

[0158] All. The method of any one of paragraphs AO
through A10, further comprising displaying trust-related
information relating to at least one of the specific compo-
nents, the trust-related information being provided by a
different user.

[0159] A12. The method of any one of paragraphs AO
through All, wherein displaying detailed information
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regarding the selected circuit architecture further includes
simulating expected electronic behavior of the selected
circuit architecture and displaying information relating to
the simulated behavior.
[0160] BO. A data processing system for designing elec-
tronics, the system comprising:
[0161] one or more processors;
[0162] a memory; and
[0163] an electronics design program including a plu-
rality of instructions stored 1n the memory and execut-
able by the one or more processors to:

[0164] receive, via a graphical user interface (GUI),
first information relating to a requested electronic
circuit, the first information including a selected type
of electronic circuit and one or more operating
criteria relating to requested fundamental function-
ality of the selected type of electronic circuit;

[0165] receive, via the GUI, second mformation
relating to requested secondary attributes of a hypo-
thetical candidate electronic circuit that satisfies the
first information;

[0166] display, via the GUI, a set of candidate circuit
architectures satistying the first information, and a
visualization of how each of the candidate circuit
architectures relates to the second information;

[0167] receive, via the GUI, a user selection from the
set of candidate circuit architectures to define a
selected circuit architecture; and

[0168] display, via the GUI, detailed information
regarding the selected circuit architecture, including
a simulation of electronic behavior of the selected
circuit architecture and a listing of specific compo-
nents included in the selected circuit architecture.

[0169] BI1. The system of BO, wherein the plurality of
instructions are further executable to:

[0170] recerve, via the GUI, at least one change to one
of the specific components, and in response verily
whether the selected circuit architecture continues to
satisiy the first information and the second information.

[0171] B2. The system of BO or B1, wherein the plurality
of 1nstructions are further executable to:

[0172] recerve, via the GUI, at least one change to a
physical layout of the selected circuit architecture, and
in response verily whether the selected circuit archi-
tecture continues to satisiy the first information and the
second 1nformation.

[0173] B3. The system of any one of paragraphs BO
through B2, wherein the one or more operating criteria

relating to desired fundamental functionality include a spe-
cific voltage mput and/or a specific voltage output.

[0174] B4. The system of any one of paragraphs BO
through B3, wherein the selected secondary attributes
include a maximum operating temperature.

[0175] B5. The system of any one of paragraphs BO
through B4, wherein the selected secondary attributes
include a maximum overall printed circuit board (PCB)
dimension.

[0176] B6. The system of any one of paragraphs BO
through B5, wherein displaying the visualization comprises:

[0177] presenting one or more bar charts, each of the
bar charts corresponding to a respective one of the
secondary attributes, and each bar at a given relative
position 1n each of the bar charts representing a corre-
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sponding value of the secondary attribute for a respec-
tive one of the candidate circuit architectures;

[0178] wherein each of the bar charts further includes a
visual indication of a desired value for the correspond-
ing secondary attribute, such that each bar chart shows
a relative compliance of each of the candidate circuit
architectures with the corresponding secondary attri-
bute.

[0179] B’7. The system of any one of paragraphs BO
through B6, further comprising displaying trust-related
information relating to at least one of the specific compo-
nents, the trust-related information being provided by a
different user.

[0180] CO. A data processing framework configured to
host applications for designing electronics, the data process
framework comprising:

[0181] a cloud system hosted on one or more remote
servers, the cloud system including;:

[0182] a memory including a central database com-
prising data on electronics components; and
[0183] a central AI module;

[0184] one or more data 1solation nodes, each data
isolation node distributed across a plurality of data
processing systems, each data 1solation node compris-
ng:

[0185] a corporate Al module as described herein 1n
network communication with a plurality of context
Al modules as described herein, each context Al
module hosted on a unique one of the plurality of
data processing systems; and

[0186] a local database having a portion of the data
from the central database;

[0187] wherein the cloud system and the one or more
data 1solation nodes are 1n network communication
through a security filter.

[0188] C1. The data processing framework of paragraph
CO, wherein the security filter comprises an end-to-end
encryption algorithm.

[0189] C2. The data processing framework of any one of
paragraphs CO through C1 further comprising a trust Al
module as described herein.

[0190] (3. The data processing framework of any one of
paragraphs CO through C2 further comprising a data pro-
cessing system for designing electronics (i.e., a design aid)
in accordance with any one of paragraphs BO through B7
and/or implementing the method of any one of paragraphs
AO through A12, e.g., hosted on each computer in each data
1solation node 1n commumnication with each context Al and
the local database.

[0191] (4. The data processing framework of C3, wherein

the corporate Al aggregates from each istance of the design
aid.

Advantages, Features, and Benefits

[0192] The different embodiments and examples of the
interactive system for guiding electronics design and assem-
bly described herein provide several advantages over known
solutions for guiding the design and assembly of electronics.
For example, illustrative embodiments and examples
described herein allow for easier and faster development of
clectronics.

[0193] Additionally, and among other benefits, illustrative
embodiments and examples described herein include a use-
ful and time-saving Ul which provides a visualization of
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candidate circuit architectures compared to desired attri-
butes all 1n one place, and enables the user to compare and
consider trade-ofls between such desired attributes. This can
produce a much-improved electronic design as compared
with one strictly adhering to the originally entered attributes.
No known user interfaces include this feature.

[0194] Additionally, and among other benefits, illustrative
embodiments and examples described herein allow for real-
time analysis of electronics having selectable components.
[0195] Additionally, and among other benefits, 1llustrative
embodiments and examples described herein allow a com-
prehensive global analysis of the electronics industry.
[0196] Additionally, and among other benefits, illustrative
embodiments and examples described herein allow a per-
sonalized design tool that adaptively learns from the user.
[0197] No known system or device can perform these
functions. However, not all embodiments and examples
described herein provide the same advantages or the same
degree of advantage.

CONCLUSION
[0198] The disclosure set forth above may encompass
multiple distinct examples with independent utility.

Although each of these has been disclosed 1n its preferred
torm(s), the specific embodiments thereof as disclosed and
illustrated herein are not to be considered 1n a limiting sense,
because numerous variations are possible. To the extent that
section headings are used within this disclosure, such head-
ings are for organizational purposes only. The subject matter
of the disclosure includes all novel and nonobvious combi-
nations and subcombinations of the various elements, fea-
tures, functions, and/or properties disclosed herein. The
tollowing claims particularly point out certain combinations
and subcombinations regarded as novel and nonobvious.
Other combinations and subcombinations of features, func-
tions, elements, and/or properties may be claimed in appli-
cations claiming priority from this or a related application.
Such claims, whether broader, narrower, equal, or different
in scope to the original claims, also are regarded as included
within the subject matter of the present disclosure.
1. A computer implemented method for electronics
design, the method comprising:
receiving, via a graphical user interface (GUI), first infor-
mation 1ncluding a selected type of electronic circuit
assembly and one or more criteria relating to the
selected type of electronic circuit assembly;
for each one of a plurality of subtypes of the selected type
of electronic circuit assembly: simultaneously display-
ing, via the GUI, a plurality of circuit assemblies
satistying the first information, wherein each of the
circuit assemblies comprises a respective configuration
of circuit components, and a plurality of graphical
visualizations, each of the plurality of graphical visu-
alizations displaying how each of the plurality of circuit
assemblies relates to the one or more criteria;
receiving, via the GUI, a user selection from the plurality
ol circuit assemblies to define a selected circuit assem-
bly; and
displaying, via the GUI, detailed information regarding
the selected circuit assembly, including a listing of
specific components 1ncluded in the selected circuit
assembly.
2. The method of claim 1, wherein displaying detailed
information regarding the selected circuit assembly further
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includes simulating expected electronic behavior of the
selected circuit assembly and displaying information relat-
ing to the simulated behavior.

3. The method of claim 1, further comprising:

recerving, via the GUI, at least one change to one of the

specific components, and 1n response verilying whether
the selected circuit assembly continues to satisty the
first 1nformation.

4. The method of claim 1, further comprising;:

receiving, via the GUI, at least one change to a physical

layout of the selected circuit assembly, and in response
veritying whether the selected circuit assembly contin-
ues to satisty the first information.
5. The method of claim 1, wherein the listing of specific
components includes vendor-specific information relating to
cach of the specific components.
6. The method of claim 1, wherein at least one of the one
or more criteria comprises operating criteria relating to
fundamental functionality of the selected type of electronic
circuit assembly.
7. The method of claim 6, wherein the one or more
operating criteria include a specific voltage mput and/or a
specific voltage output.
8. The method of claim 6, wherein the one or more
operating criteria include a maximum operating tempera-
ture.
9. The method of claim 6, wherein at least one of the one
Or more criteria comprises one or more secondary attributes
of the selected type of electronic circuit assembly.
10. The method of claim 9, wherein the one or more
secondary attributes include a maximum overall printed
circuit board (PCB) dimension.
11. The method of claim 1, wherein the plurality of
graphical visualizations comprises:
one or more bar charts, each of the bar charts correspond-
ing to a respective one of the criteria, and each bar at
a given relative position i each of the bar charts
representing a corresponding value of the criteria for a
respective one of the plurality of circuit assemblies;

wherein each of the bar charts further includes a visual
indication of a desired value for the respective one of
the criteria.

12. The method of claim 1, further comprising ordering
the specific components from respective vendors.

13. The method of claim 1, further comprising displaying
trust-related 1nformation relating to at least one of the
specific components, the trust-related information being
provided by a different user.

14. A data processing system for designing electronics,
the system comprising:

One Or mMore pProcessors;

a memory; and

an electronics design program including a plurality of

instructions stored 1n the memory and executable by the

one or more processors to:

receive, via a graphical user interface (GUI), first
information including a selected type of electronic
circuit assembly and one or more criteria relating to
the selected type of electronic circuit;

for each one of a plurality of subtypes of the selected
type: simultaneously display, via the GUI, a set of
circuit assemblies satisiying the first information,
wherein each of the circuit assemblies comprises a
respective configuration of circuit components, and a
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plurality of graphical wvisualizations, each of the
plurality of graphical visualizations corresponding to
how each of the circuit assemblies relates to the one
Oor more criteria;

receive, via the GUI, a user selection from the set of
circuit assemblies to define a selected circuit assem-
bly; and

display, via the GUI, detailed information regarding the
selected circuit assembly, including a simulation of
clectronic behavior of the selected circuit assembly

and a listing of specific components included 1n the
selected circuit assembly.

15. The system of claim 14, wherein the plurality of
instructions are further executable to:

receive, via the GUI, at least one change to one of the
specific components, and 1n response verily whether
the selected circuit assembly continues to satisty the
first information.

16. The system of claim 14, wherein the plurality of
instructions are further executable to:

receive, via the GUI, at least one change to a physical
layout of the selected circuit assembly, and in response
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verily whether the selected circuit assembly continues
to satisty the first information.

17. The system of claim 14, wherein the one or more
criteria include a specific voltage input and/or a specific
voltage output.

18. The system of claim 14, wherein the first information

further includes a maximum overall printed circuit board
(PCB) dimension.

19. The system of claim 14, wherein displaying the
plurality of graphical visualizations comprises:
presenting one or more bar charts, each of the bar charts
corresponding to a respective one of the criteria, and
cach bar at a given relative position in each of the bar
charts representing a corresponding value of the criteria
for a respective one of the set of circuit assemblies;
wherein each of the bar charts further includes a visual
indication of a desired value for the respective criteria.
20. The system of claim 14, wherein the plurality of
instructions are further executable to:
simulate expected electronic behavior of the selected
circuit assembly and display information relating to the
simulated behavior on the GUI.
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