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INLINE SYSTEM FOR COLLECTING
STAGE-BY-STAGE MANUFACTURING METRICS

FIELD

[0001] Various embodiments of the invention pertain to methods and techniques for tracking

the manufacturing of circuit boards. More specifically, at least one embodiment provides for

using an RFID tag in the circuit boards to track conditions of various manufacturing stages of the

circuit boards.

BACKGROUND

[0002] In manufacturing processes, such as circuit board manufacturing, it is often desirable

to determine conditions at various stages of the process. This may be helpful in determining

whether a particular manufacturing stage is operating under optimal conditions or whether it is

operating close to failure conditions. Conventional manufacturing methods tend to rely on

human interaction or monitoring to gauge the condition of particular manufacturing stages. This

is inconvenient, time consuming, and costly in terms of resources. Other methods may employ

automated monitoring techniques, such as sensors, to measure some conditions at a

manufacturing stage. However, these sensors typically do not provide information about each

product (e.g., circuit board) processed at a particular manufacturing stage and/or how well the

particular process was applied to each product.

[0003] Additionally, determining whether a product failure was due to manufacturing

defect, component failure, or improper use is important in many cases. For instance, whether a

circuit board failure was caused by improper use or product defect may determine wheLher the

failure was an isolated incident or whether all circuit boards in the same batch are susceptible to

such failure and, therefore, should be recalled or returned. Currently, it is difficult and time

consuming to determine whether a whole batch of circuit boards are susceptible to defects.



[0004] One problem in tracking the manufacturing conditions of particular circuit boards

across various manufacturing stages is how to individually identify each circuit board. Because

circuit boards are exposed to various chemicals and mechanical processes during manufacturing,

it is impractical to print a number, barcode, or other identifier on the surface of each circuit

board. That is, the chemicals and/or mechanical processes tend to remove or damage such

identifiers on the circuit boards.

[0005] Thus, a system and/or method is needed to accurately track the conditions at various

manufacturing stages of an individual product (e.g., circuit boards).

SUMMARY

[0006] A radio frequency identification (RFID) tag is coupled to a circuit board to track the

specific operating and environmental conditions of each manufacturing stage as the circuit board

passes through the manufacturing stages. An RFID reader and data collector are used at each

stage to read the RFID tag and store its identifying information along with processing

information, operating conditions, and results for each stage. This permits to quickly and

accurately collect manufacturing information for each circuit board at various manufacturing

stages as well as the operating conditions for each stage at a particular time. Such manufacturing

metrics can then be retrieved on a stage-by-stage basis for a particular circuit board by an

identifier printed on the circuit board.

[0007] One embodiment of the invention provides a substrate comprising: (a) one or more

circuit boards defined on the substrate, (b) one or more automated optical inspection holes

formed on the substrate, and (c) a radio frequency identification (RFID) tag coupled to the

substrate inside an automated optical inspection hole, the RFlD tag configured to identify the one

or more circuit boards as they pass through one or more manufacturing stages. The RFID tag



may be positioned along the perimeter of the substrate outside the areas defining the one or more

circuits. An identifier for lhe one or more circuit boards may be stored in the RPID tag and read

at each manufacturing stage to identify the one or more circuit boards. In some embodiments,

the RFID tag may be positioned outside the one or more circuit boards so that when the one or

more circuit boards are cut from the substrate the RFID tag remains behind.

[0008] Another embodiment of the invention provides a system for collecting stage by stage

manufacturing metrics for a circuit board during manufacturing, comprising: (a) a circuit board

having a radio frequency identification (RFID) tag with an identifier, (b) one or more RFID

readers positioned at one or more stages of the manufacturing process and configured to read

identifiers from RFID tags as they come within reach of its radio signal, (c) one or more data

collectors coupled to the one or more RFID readers to store the identifiers read from RFID tags

along with stage by stage manufacturing information for the manufacturing stage, (d) a database

to store the identifiers and stage-by-stage manufacturing information collected by the one or

more data collectors, (e) an RFID writer to obtain an identifier for the circuit board and write it

to the RFID tag on the circuit board, (f) a barcode writer for writing a barcode on the circuit

board corresponding to the identifier stored in the RFID tag. The circuit board may also include

an automated optical inspection hole in which the RFTD tag is placed.

[0009] Another feature of the system for collecting stage by stage manufacturing metrics for

the circuit board during manufacturing includes a reporting server coupled to the database and

configured to (1) receive requests for manufacturing information about a particular circuit board,

(2) retrieve the requested information from the database, and (3) send the requested information

to the requesting party The requested information may include operating conditions for the

manufacturing stages of the circuit board.



[0010] Another aspect of the invention provides a method for tracking a circuit board

Lhrough its manufacturing stages, comprising: (a) coupling a radio frequency identification

(RFID) tag to a substrate including one or more circuit boards, (b) assigning an identifier tothe

RFID tag, (c) scanning the RFID tag for its identifier at various manufacturing stages to track the

progress of the one or more circuit boards, (d) obtaining the operating conditions of the various

manufacturing stages, (e) storing the identifier and operating conditions for each of the various

manufacturing stages of the one or more circuit boards, (f) consolidating stored operating

conditions for each of the various manufacturing stages of the one or more circuit boards in a

database, (g) printing a barcode on the one or more circuit boards corresponding to the identifier

in the RFID tag, (h) cutting the one or more circuit boards from the substrate. An alert may be

generated if an operating condition is outside prescribed limits. A stage-by-stage manufacturing

report may be generated based on the barcode on the circuit board. The.RFID tag may be

coupled to the substrate in an area outside the one or more circuit boards. The method may

further comprise: (a) obtaining processing information for each of the various manufacturing

stages, and (b) storing the processing information, wherein the processing information includes

at least one of an operator identifier, a time and date in which the circuit board was processed at

a particular manufacturing stage, test results for a manufacturing stage, or a stage identifier.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Figure 1 illustrates how an RFID tag may be coupled to a circuit board during an

initial manufacturing stage to help track the manufacturing conditions of the individual circuit

board accordina to one embodiment of the invention.



[0012] Figure 2 illustrates a circuit board including an RFID tag to track and monitor the

specific operating conditions and results through various manufacturing stages according to one

embodiment of the invention.

[0013] Figure 3 illustrates another implementation of the invention in which a single

substrate has a plurality of circuit boards thereon which are tracked by a single RFID tag

[0014] Figure 4 is a block diagram illustrating the flow of information for a collecting and

reporting stage-by-stage manufacturing information for a circuit board according to one

embodiment of the invention.

[0015] Figure 5 illustrates a sample manufacturing report for a particular circuit board

according to one embodiment of the invention.

[0016] Figure 6 is a flow diagram illustrating a method for collecting and reporting stage-by-

stage manufacturing information for a circuit board according to one embodiment of the

invention.

DETAILED DESCRIPTION

[0017] In the following description numerous specific details are set forth in order to provide

a thorough understanding of the invention. However, one skilled in the art would recognize that

the invention might be practiced without these specific details. In other instances, well known

methods, procedures, and/or components have not been described in detail so as not to

unnecessarily obscure aspects of the invention.

[0018] In the following description, specific details are given to provide a thorough

understanding of the embodiments. However, it will be understood by one of ordinary skill in

the art that the embodiments may be practiced without these specific detail. For example,

circuits or processes may be shown in simplified diagrams in order not to obscure the



embodiments in unnecessary detail. In other instances, well-known circuits, structures,

processes and techniques may not be described in detail so as not to obscure the embodimenLs.

[0019] One feature of the invention provides for coupling radio frequency identification

(RFID) tags to circuit boards to individually help track each circuit board and the manufacturing

conditions at various manufacturing stages.

[0020] Another aspect of the invention provides a system that quickly and accurately

collects manufacturing information for each item at various manufacturing stages.

[0021] Yet another feature of the invention provides a report mechanism for obtaining

manufacturing metrics, such as manufacturing conditions, test results, responsible operators, etc.,

at various manufacturing stages of a particular circuit board.

[0022] Figure 1 illustrates how an RFID tag may be coupled to a circuit board during an

initial manufacturing stage to help track the manufacturing conditions of the individual circuit

board according to one embodiment of the invention. Note that, as used herein, the term "circuit

board" includes, but is not limited to, multi-layer boards, film substrates, flex circuits, multi-chip

modules, printed circuit boards, and other types of liquid-laid, flexible, semi-flexible, semi-rigid

and/or rigid substrates for forming electrical circuits or having dielectric material. Circuit boards

typically undergo various stages of manufacturing, including forming one or more dielectric

layers (e.g., resin reinforced layers), forming conductive traces on the circuit board (e.g., etching

and plating), forming vias between layers (e.g., drilling holes), mounting electric components on

the circuit board, and/or testing of the circuits on the circuit board. These stages involve

chemical and/or mechanical processes that may be performed, partially or completely, in an

assembly line where the circuit board moves from one stage to another.



[0023] During manufacturing, a part number 102 is typically assigned to a circuit board 104

being manufactured. The part number 102 may be obtained from a list of instructions describing

the board (also known as a shop traveler, routing sheet, job order, or production order) which

may also include specific processing requirements for the circuit board 104. The part number

102 may be electronically obtained (e.g., from a computer), optically acquired (e.g., by reading a

barcode from the traveler), or manually entered by an operator and then transferred to an RFID

tag 106 by an RFID writer 110.

[0024] In some implementations, in addition to the part number 102, an identifier (e.g., a

serial number for a circuit board) may also be stored in the RFID tag 106. The part number

and/or identifier may be sent by the RFID writer 110 to the RFID tag 106 via radio signals (e.g.,

directional or omni-directional signal broadcasts), electro-magnetic signals, electrical signals

(e.g., through direct contacts on the RFID tag 106), or other means.

[0025] Alternatively, the RFlD tag 106 may have an embedded identifier created during the

manufacturing of the RFID tag 106. In such, embodiment, the RFID writer 110 is unnecessary.

The RFID identifier may simply be read from the RFID tag 106 and then associated with the part

number 102 and/or serial number corresponding to the circuit board 104.

[0026] Tn various implementations, the part number 102 and/or the identifier stored in the

RFID tag 106 may be a number, an alpha-numeric code, or symbols. The same part number

and/or identifier may be used by a plurality of RFID tags (e.g., a plurality of RFID tags have the

same part number to identify a particular group of circuit boards) and/or a unique identifier may

be used by each RFID tag (e.g., each number uniquely identifies each circuit board).

[0027] In some embodiments of the invention, the RFlD tag 106 may be inserted into an

automated optical inspection (AOI) hole in the circuit board 104. Such AOI holes are typically



used in many manufacturing processes for identifying the position and/or orientation of a circuit

board. Using an AOI hole Io hold Lhe RFID lag 106 uses an existing fealure of circuit board

manufacturing process, thereby avoiding having to add new holes, and embeds the RFID tag in a

place where it does not interfere with the chemical and/or mechanical processing of the circuit

board 104. In fact, by placing the RFID tag 106 inside an AOI hole the RFID tag 106 may be

protected from mechanical processes, such as pressing or surface planning, is not affected by

chemical processes (e.g., etching, plating, etc.), and does not interfere with the manufacturing of

the circuit board 104.

[0028] In various implementations, the RFID tag 106 may be coupled (e.g., inserted in an

AOI hole) to the circuit board 104 at different stages of manufacturing. For example, the RFID

tag 106 may be coupled to the circuit board 104 at the lay-up stage once a substrate has been

formed. If a multilayer circuit board is involved, the RFID tag 106 may be coupled to the circuit

board during the formation of the first layer, a middle layer, the last layer, or after the last layer

of the multilayer circuit board. In some instances, the RFID tag may be positioned in a place

(e.g., AOI holes) from which it can be removed after the circuit board manufacturing process is

completed. In other implementations, the RFID tag may be embedded in a circuit board as it is

being made. For instance, the RFTD tag may be embedded in the resin used to form a layer of a

circuit board or it may be embedded in between two layers of a multilayer circuit board. When

the RFID tag is embedded in the circuit board, it is positioned such that it will not interfere with

circuit routing or vias formed on the circuit board. For example, the RFID tag may be positioned

on the perimeter of the circuit board which is cut away or removed once the circuit board

manufacturing process is completed.



[0029] After the RFID tag 106 has been coupled to the circuit board 104, it may be

identified and/or tracked through various manufacturing stages.

[0030] An RFID reader 112 may read the part number and/or identifier from the RFID tag

106 using radio signals and provide the part number and/or identifier to a data collector 114. The

data collector 114 may store this information for later retrieval. Thus, as the circuit board 104

passes through various manufacturing stages, a tracking system having RFID readers and data

collectors at such manufacturing stages can identify the particular circuit board by its RFID tag

106 and record the operating conditions, processing results, responsible operator, and other

information for the particular stage and/or circuit board.

[0031] Figure 2 illustrates a circuit board including an RFID tag 206 to track and monitor

the specific operating conditions and results through various manufacturing stages according to

one embodiment of the invention. As illustrated in Figure 1, the circuit board 204 may have

been identified and/or associated with the RFlD tag 206 coupled to the circuit board 204 at an

initial manufacturing stage.

[0032] As the circuit board 204 passes through various manufacturing stages, it is identified

by a plurality of RFID readers 208 and 210. That is, as the circuit board 204 enters or leaves a

particular processing stage, an RFID reader 208 or 2 10 reads a part number and/or identifier

from the RFID tag 206 and stores it in a data collector 212 or 214. In this manner, information

about the circuit board's progress can be collected. Along with reading the part number and/or

identifier from the RFID tag 206 and storing it in the data collector 212 and 214, the data

collector 212 and 214 at each stage may also store the date and time in which the RFID tag is

read, the name or identifier of the particular stage, the name or number of the operator (if any)

responsible for the particular stage, data collected, results, and/or status or the condition of the



particular stage. In this manner, the condition, quality, or effectiveness of each manufacturing

stage for Lhe circuit board 204 can be obtained. That is, once the RFID tag 206 is read, the part

number and/or identifier therein can be associated with the information obtained for each

manufacturing stage.

[0033] Some of the stages at which a circuit board 204 may be tracked or monitored using

its RFID tag 206 may include: Prepreg Lay-Up, Pressing, Drilling, Hole Plugging, Dry Film

Outerlayer, Plating, Strip-Etch-Strip (SES), Solder Masking, Surface Finishing (including

Nickel/Gold, Tin immersion, anti-tarnish (OSP), Silver), Routing, electrical test, Surface

Mounting, Final Quality Assurance, etc.

[0034] According to various implementations, the circuit board 204 may be automatically

tracked by one or more RFID readers 208 and 210 as it moves on a conveyor belt from stage to

stage and/or manually tracked by an operator presenting the circuit board to an RFID reader 208

and/or 210 at one or more manufacturing stages.

[0035] Figure 3 illustrates another implementation of the invention in which a single

substrate 302 has a plurality of circuit boards thereon which are tracked by a single RFID tag

312. In this embodiment, a plurality of circuit boards 304, 306, 308, and 310 are formed on a

single substrate 302 and an RFTD tag 312 is coupled to the substrate 302 in an area outside the

circuit boards 304, 306, 308, and 310. In this manner, a single RFID tag 312 may be used to

track the plurality of circuit boards 304, 306, 308, and 310 and the operating conditions, results,

and/or other metrics for various manufacturing stages. This implementation is particularly useful

where multiple circuit boards 304, 306, 308, and 310 are processed (e.g., formed and/or tested) at

the same time.



[0036] Another novel feature of this embodiment is that the RFID tag 312 is placed outside

the circuit boards 304, 306, 308, and 310 on the perimeter of the substrate 302. The circuit

boards 304, 306, 308, and 310 are cut away from the substrate 302 prior to delivery leaving the

RFID tag 312 behind on the unused frame area. Thus, the RFID tag 312 is not delivered with

the circuit boards 304, 306, 308, and 310. In an alternative embodiment, a frame may hold one

or more circuit boards as they progress through different manufacturing stages with the RFID tag

coupled to the frame. Once, the circuit boards are completed, they can be removed from the

frame. In either of these embodiments, once manufacturing of the circuit board 304, 306, 308,

and 310 on substrate 302 is completed, the RFID tag 312 may be removed and reused with for

tracking the manufacture of other circuit boards.

[0037] Another aspect of the invention provides for transferring information from the RFID

tag 312 to the circuit board(s) 304, 306, 308, and 310. For instance, a unique serial number for

each circuit board 304, 306, 308, and 310 may be generated, possibly, based on the part number

and/or identifier in the RFID tag 312. This unique serial number may be printed on each circuit

board 304, 306, 308, and 310 as a barcode 316 (e.g., 2-dimensional barcode). This barcode 316

may be unique to each circuit board 304, 306, 308, and 310 and can be used to later retrieve a

stage-by-stage manufacturing report for a particular circuit board. This manufacturing report

may include the processing information, operating conditions, functional and/or quality control

test results collected and/or stored during the manufacture of the circuit board. The

manufacturing report may be provided via a web-based application that retrieves the stored

information collected from the data collectors at each manufacturing stage.

[0038] As previously noted, another feature of the invention provides for creating automated

optical inspection (AOI) holes 314 in the substrate 302 and placing an RFID tag 312 at that



position. These AOI holes 314 are already part of many circuit board manufacturing processes

and are Lypically used by optical sensing machines to identify the position and/or orientation of a

circuit board. By inserting the RFID tag inside an AOI hole, the RFID tag 312 may be held

completely inside the hole and has a minimal effect on the manufacturing process of the circuit

board. The RFID tag 312 fitting within an AOI hole 314 may have such dimensions that it fits

completely within AOI hole 314. For example, the RFID tag 312, including the antenna, may be

housed in a compact package (e.g., eight millimeter diameter round package, one millimeter

thick).

[0039] Figure 4 is a block diagram illustrating the flow of information for a collecting and

reporting stage-by-stage manufacturing information for a circuit board according to one

embodiment of the invention. A plurality of data collectors 402, 404, 406, and 408 may collect

progress information, test results, operating conditions, and/or compliance status information for

each of a plurality of manufacturing stages of a circuit board manufacturing process as illustrated

in Figures 1 and 2. The data collectors 402, 404, 406, and 408 are coupled to a multi-collector

interface 410 to transfer the information stored in the data collectors 402, 404, 406, and 408 to a

storage database 412. A main server 414 may be coupled to the storage database 412 to control

access to the information stored in the storage database 4 12.

[0040] When a requesting party 418, such as a customer, wishes to obtain information about

the manufacturing conditions, results and/or other stage-by-stage manufacturing metrics for a

particular circuit board, a manufacturing report may be requested via a network reporting server

416 (e.g., internet or web server). The network reporting server 416 is coupled to the main

server 414 to request this stage-by-stage manufacturing information from the storage database

412. The information reported to the requesting customer is not merely limited to order



fulfillment information but may also include stage-by-stage information about the manufacturing

of circuit board. Such sLage-by-stage manufacturing information may include the dates and

times a circuit board has reached and/or finished a stage, the operator responsible for each stage,

the operating condition of each stage (e.g., relative or absolute indictor of the effectiveness

and/or accuracy of the particular manufacturing stage), the current and past stages reached by a

circuit board, the results for each stage, and data for each stage. In one implementation, such

manufacturing report may be obtained after the circuit board has been delivered (e.g., based on a

particular circuit board identifier). Figure 5 illustrates a sample manufacturing report for a

particular circuit board according to one embodiment of the invention.

[0041] Figure 6 is a flow diagram illustrating a method for collecting and reporting stage-

by-slage manufacturing information for a circuit board according to one embodiment of the

invention. An RFID tag is coupled to a circuit board 600. This may be done at an early stage of

manufacturing, for example. An identifier is then assigned to the RFID tag 602. IMs identifier

may be the part number of the circuit board or it may be a unique identifier for each circuit

board. As the circuit board goes through each manufacturing stage, the RFBD tag is scanned and

its identifier is recorded 604. Along with the RFID tag identifier, the operating conditions or

information for each manufacturing stage through which the circuit board is processed are also

recorded 606. These operating conditions or information may include operator name, date and

time each circuit board goes through each stage, test results for each stage, and/or relative or

absolute indictors of the effectiveness and/or accuracy of the particular manufacturing stage. If

one or more operating conditions fall outside prescribed limits, the system may generate a real

time alert 608. This alert may serve to warn an operator about a problem with a condition at a

particular manufacturing stage. The recorded information for the circuit board is then



consolidated or stored in a database 610. Stage by stage manufacturing information or metrics

for the circuit board may be provided, upon request, as a report 612.

[0042] The availability of such manufacturing metrics for each circuit board on a stage by

stage basis may permit determining whether a subsequent circuit board problem occurred during

the manufacture of the particular circuit board (or batch of circuit boards) or if it occurred as a

result of field misuse. Additionally, such manufacturing metrics can also be useful in providing

proof that a particular circuit board or batch of boards were manufactured under optimal

processing conditions and/or satisfy a certain processing requirements (e.g., perfect conditions,

etc.).

[0043] Employing the RFID tag to track the progress, status, and/or history of each printed

circuit board through its manufacturing stages also helps to optimize the manufacturing process

by identify areas where improved processing would be beneficial. This board-by-board tracking

also helps to identify defective circuit boards since they can be more easily identified when they

fail a quality control or functional test. Moreover, the tracking system provides customers with

complete and detailed information about the manufacturing of their circuit boards at every stage

of manufacturing. Additionally, a barcode on each circuit board can be used by customers to

retrieve a manufacturing report for the circuit board indicating stage-by-stage processing

information and whether the circuit board passed all functional and/or quality control tests.

[0044] While various examples and figures herein illustrate the tracking of circuit boards

through a manufacturing process, it should be clearly understood that the present invention can

be implemented on many other types of items to track them through their manufacturing stages.

[0045] One or more of the components and functions illustrated in Figures 1, 2, 3, and/or 4

may be rearranged and/or combined into a single component or embodied in several components



without departing from the invention. Additional elements or components may also be added

without deparLing from the invention. The apparatus, devices, and/or components illustrated in

Figures 1, 2, and/or 3 may be configured to perform the methods, features, or steps illustrated in

Figure 4 and/or 6.

[0046] While certain exemplary embodiments have been described and shown in the

accompanying drawings, it is to be understood that such embodiments are merely illustrative of

and not restrictive on the broad invention, and that this invention not be limited to the specific

constructions and arrangements shown and described, since various other modifications are

possible. Those skilled, in the art will appreciate that various adaptations and modifications of

the just described preferred embodiment can be configured without departing from the scope and

spirit of the invention. Therefore, it is to be understood that, within the scope of the appended

claims, the invention may be practiced other than as specifically described herein.



CLAIMS

What Is Claimed Is

1. A substrate comprising:

one or more circuits boards defined on the substrate;

one or more automated optical inspection holes formed on the substrate; and

a radio frequency identification (RFID) tag coupled to the substrate inside an automated

optical inspection hole, the RFID tag configured to identify the one or more circuit boards as

they pass through one or more manufacturing stages.

2. The substrate of claim 1 wherein the RFID tag is positioned along the perimeter of the

substrate outside the areas defining the one or more circuit boards.

3. The substrate of claim 1 wherein an identifier for the one or more circuit boards is stored

in the RFID tag.

4. The substrate of claim 3 wherein the identifier is read at each manufacturing stage to

identify the one or more circuit boards.

5. The substrate of claim 1 wherein the RFID tag is positioned outside the one or more

circuit boards so that when the one or more circuit boards are cut from the substrate the RFlD tag

remains behind.

6. A system for collecting stage by stage manufacturing metrics for a circuit board during

manufacturing, comprising:

a circuit board having a radio frequency identification (RFID) tag with an identifier;

one or more RFID readers positioned at one or more stages of the manufacturing process

and configured to read identifiers from RFlD tags as they come within reach of its radio signal;

and

one or more data collectors coupled to the one or more RFID readers to store the

identifiers read from RFID tags along with stage-by-stage manufacturing information for the

manufacturing stage.



7. The system of claim 6 wherein the circuit board includes an automated optical inspection

hole on which the RFID tag is placed.

8. The system of claim 6 further comprising:

an RFJD writer to obtain an identifier for the circuit board and write it to the RFID tag.

9. The system of claim 6 further comprising:

a barcode writer for writing a barcode on the circuit board corresponding to the identifier

stored in the RFID Lag.

10- The system of claim 6 further comprising:

a database to store the identifiers and stage-by-stage manufacturing information collected

by the one or more data collectors.

11. The system of claim 10 further comprising:

a reporting server coupled to the database and configured to

receive requests for manufacturing information about a particular circuit board;

retrieve the requested information from the database; and

send the requested information to the requesting party.

12. The system of claim 11 wherein the requested information includes operating conditions

for the manufacturing stages of the circuit board.

13. A method for tracking a circuit board through its manufacturing stages, comprising:

coupling a radio frequency identification (RFID) tag to a substrate including one or more

circuit boards;

assigning an identifier to the RFlD tag;

scanning the RFID tag for its identifier at various manufacturing stages to track the

progress of the one or more circuit boards;

obtaining the operating conditions of the various manufacturing stages; and



storing the identifier and operating conditions for each of the various manufacturing

stages of the one or more circuit boards.

14. The method of claim 13 further comprising:

printing a barcode on the one or more circuit boards corresponding to the identifier in the

RFID tag.

15. The method of claim 14 further comprising:

retrieving a stage-by-stage manufacturing report based on the barcode on one of the one

or more circuit boards.

16. The method of claim 13 further comprising:

generating an alert if an operating condition is outside prescribed limits.

17. The method of claim 13 further comprising:

consolidating stored operating conditions for each of the various manufacturing stages of

the circuit board in a database.

18. The method of claim 13 wherein the RFID tag is coupled to the substrate in an area

outside the one or more circuit boards.

19- The method of claim 18 further comprising:

cutting the one or more circuit boards from the substrate.

20. The method of claim 13 further comprising:

obtaining the processing information for each of the various manufacturing stages; and

storing the processing information,

wherein the processing information includes at least one of an operator identifier, a time

and date in which the circuit board was processed at a particular manufacturing stage, test results

for a manufacturing stage, or a stage identifier.














	front-page
	description
	claims
	drawings

