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FILM UNIT HAVING RADIO-FREQUENCY 
IDENTIFICATION TRANSPONDER 

[0001] THEREIN AND METHOD OF ASSEMBLING 
THE APPARATUS, ?led Jun. 16, 1999 in the name of 
Robert W. Spurr each of Which are assigned to the assignee 
of this application. 

FIELD OF THE INVENTION 

[0002] The invention relates to photography and ?lm units 
and more particularly relates to a ?lm unit having a radio 
frequency identi?cation transponder. 

BACKGROUND OF THE INVENTION 

[0003] For many years, encodements have been provided 
on ?lm units and cameras for identi?cation purposes and to 
convey information about the ?lm unit or camera. The term 
“encodement” is used herein very broadly to cover a feature 
of physical media used to communicate one or more bits of 
information to a machine. “Encodement” is inclusive of 
alphanumeric text and other indicia. For example, Type 135 
(35 mm) ?lm cassettes have a “DX” code on the outside 
surface of the ?lm canister formed by electrically conductive 
and non-conductive patches. This ?lm also has optical bar 
codes, in the form of latent images along longitudinal 
margins of the ?lmstrip. Advanced Photo SystemTM ?lm 
cassettes have magnetic encodements on the ?lm and can 
have optical encodements identifying print formats. A Wide 
variety of other encodements have been proposed. 

[0004] A shortcoming is that many of these encodements 
are permanent once Written. For example, electrically con 
ductive patches and latent images do not erase. Other 
encodements, such as magnetic can be reWritten easily, but 
reading and Writing of the media requires close access to the 
media. Because of this, such encodements require close 
access for Writing and reading. For example, magnetic 
encodements require a closely placed magnetic head. Latent 
images must be photoprocessed. Visible codes must be 
positioned to be readable and are not easily reWritten, at least 
for purposes of machine-reading. US. Pat. No. 4,806,958 to 
David Momot and Ensley E. ToWnsend, discloses a micro 
?lm cassette that has an optical sender and receiver for 
communicating With similarly con?gured equipment. The 
cassette includes a circuit that Writes and reads information 
to electronic memory. The cassette must be registered in a 
suitable device for reading and Writing. 

[0005] Radio-frequency identi?cation transponders are 
Widely available in a variety of forms. These devices include 
a non-volatile memory, such as an EEPROM (Electrically 
Erasable Programmable Read-Only Memory) semiconduc 
tor component integrally contained in the transponder. 
Stored in the non-volatile memory are encoded data. Inlay 
transponders are identi?cation transponders that have a 
substantially ?at shape. The antenna for an inlay transponder 
is in the form of a conductive trace deposited on a non 
conductive support. The antenna has the shape of a ?at coil 
or the like. Leads for the antenna are also deposited, With 
non-conductive layers interposed as necessary. Memory and 
any control functions are provided by a chip mounted on the 
support and operatively connected through the leads to the 
antenna. Inlay transponders have been used as layers of 
identi?cation tags and labels to provide encodements that 
are accessible at a distance. 
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[0006] It Would thus be desirable to provide an improved 
?lm unit having a radio-frequency identi?cation transponder 
that can be accessed for Writing and reading at a distance. 

SUMMARY OF THE INVENTION 

[0007] The invention is de?ned by the claims. The inven 
tion, in its broader aspects, provides a ?lm unit has image 
capture media and a radio-frequency identi?cation transpon 
der af?xed to the image capture media. The image capture 
media can be photographic ?lm. 

[0008] It is an advantageous effect of at least some of the 
embodiments of the invention that an improved ?lm unit 
having a radio-frequency identi?cation transponder that can 
be accessed for Writing and reading at a distance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The above-mentioned and other features and 
objects of this invention and the manner of attaining them 
Will become more apparent and the invention itself Will be 
better understood by reference to the folloWing description 
of an embodiment of the invention taken in conjunction With 
the accompanying ?gures Wherein: 

[0010] FIG. 1 is semi-diagrammatical perspective vieW of 
an embodiment of the camera. The positions of a ?lm 
cassette and inlay transponder are indicated by dashed lines. 

[0011] FIG. 2 is a diagrammatical vieW illustrating use of 
the transponder in the camera of FIG. 1 in an embodiment 
of the imaging system. 

[0012] FIG. 3 is a semi-diagrammatical perspective vieW 
of the inlay transponder of FIG. 1. 

[0013] FIG. 4 is a semi-diagrammatical cross-sectional 
vieW of another embodiment of the camera. Some of the 
alternative locations for an inlay transponder are indicated 
by dashed lines. 

[0014] FIG. 5 is a semi-diagrammatical perspective vieW 
of the camera of FIG. 1 modi?ed by the addition of 
packaging. 
[0015] FIG. 6 is a semi-diagrammatical perspective vieW 
of still another embodiment of the camera including the 
inlay transponder of FIG. 3 and a ?rst embodiment of a ?lm 
unit having an included inlay transponder. 

[0016] FIG. 7 is a semi-diagrammatical perspective vieW 
of yet another embodiment of the camera including the inlay 
transponder of FIG. 3 and a second embodiment of a ?lm 
unit having an included inlay transponder. 

[0017] FIG. 8 is a semi-diagrammatical perspective vieW 
of the ?lm unit of FIG. 6. 

[0018] FIG. 9 is a semi-diagrammatical perspective vieW 
of the ?lm unit of FIG. 7, but folloWing photo?nishing 
including development of the ?lmstrip. The developed ?lm 
strip is illustrated partially extended to shoW the visible 
captured images. 
[0019] FIG. 10 is a semi-diagrammatical perspective vieW 
of the ?lm unit of FIG. 9 modi?ed by the addition of 
packaging. 
[0020] FIG. 11 is a partially cut-aWay, semi-diagrammati 
cal perspective vieW of a third embodiment of the ?lm unit. 
The location of the upper spool ?ange is indicated by a 
dashed line. 
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[0021] FIG. 12 is a partially cut-aWay, semi-diagrammati 
cal perspective vieW of a fourth embodiment of the ?lm unit. 
The locations of the upper spool ?ange and inlay transpon 
der are indicated by dashed lines. 

[0022] FIG. 13 is a semi-diagrammatical perspective vieW 
of a ?fth embodiment of the ?lm unit. 

[0023] FIG. 14 is a semi-diagrammatical perspective vieW 
of a sixth embodiment of the ?lm unit. The locations of the 
upper spool ?ange and inlay transponder are indicated by 
dashed lines. 

[0024] FIG. 15 is a semi-diagrammatical perspective vieW 
of a seventh embodiment of the ?lm unit. 

[0025] FIG. 16 is a diagrammatical vieW illustrating use 
of the transponder in the ?lm unit of FIG. 9 in an embodi 
ment of the imaging system. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] Referring initially to FIGS. 1-4, a camera 10 has a 
body 12 having an image capture assembly 14 disposed in 
a casing 16. During use, a ?lm unit or image capture unit 18 
is disposed in the body 12 in operative relation to the image 
capture assembly 14. For convenience, the camera 10 is 
generally discussed herein in terms of a ?lm unit 18 includ 
ing photographic ?lm, but it Will be understood that the term 
“image capture unit 18 or ?lm unit 18” is broadly de?ned 
and is inclusive of a camera 10 having a ?lm unit 18 that 
stores information in digital form using electronic, or mag 
netic, or optical memory or the like. 

[0027] The body 12 also holds a radio-frequency identi 
?cation transponder 20. The term “radio-frequency identi 
?cation transponder” is used herein to refer to any of a class 
of compact radio receiver-transmitters Which are poWered 
by an ambient radio-frequency ?eld (indicated by line 
pattern 22 in FIG. 2). The transponder 20 is accessed by 
modulating the ?eld 22 With an appropriate communication 
signal. The transponder 20 reacts (indicated by arroW 24 in 
FIG. 2), responsive to the communication signal. The reac 
tion can be a responsive signal or a change in the transpon 
der or both. The content of the communication signal and the 
response of the transponder 20 are limited by the memory 
and control functions provided by the transponder and by the 
access time and bandWidth available for communication. 
Within those limits, the transponder can be read and Written 
in a manner similar to other digital memory devices used to 
store and retrieve digital information. For example, multiple 
separately-accessible memory units can be provided. Access 
can be unlimited or can be limited by use of one or more 

access codes for the transponder as a Whole, or different 
codes for each unit. Read and Write functions can be 
provided together or access can be differentiated in some 
manner. For convenience, the transponder is generally 
described herein as reacting to a communication signal by 
transmitting an encodement, earlier programmed in the 
transponder. It Will be understood that such descriptions are 
not limiting of the possible scope of responses by the 
transponder. The encodement or encodements in the tran 
sponder are limited by practical considerations relating to 
constraints on the memory in the transponder, available 
bandWidth and access time. Within these constraints the 
encodement can vary. For example, the encodement can be 
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uncompressed or compressed data or a pointer to remote 
data or some combination. Similarly, it Will be understood 
that the communication signal may similarly vary in scope 
and content. 

[0028] The communication signal 22 is generated and the 
encodement is detected by a communication unit or trans 
ceiver 26. Suitable communication units 26 are Well knoWn 
to those of skill in the art. The communication unit 26 can 
be provided as part of a kiosk or other ?xed structure or can 
be a handheld device. The communication unit 26 is gen 
erally described herein as being provided as separate item 
external to and discrete from the camera body 12. Referring 
to FIG. 6, a communication unit 26 can, hoWever, be 
provided Within a single body that also holds the transpon 
der. The components can be con?gured as necessary to place 
the communication unit in operative relation With the tran 
sponder. For example, a camera body 12 can be enlarged as 
necessary to accommodate a communication unit 26 and a 
transponder can be positioned Within the body 12 in opera 
tive relation to the communication unit 26. Anotable advan 
tage of an internal communication unit 26 is that the 
transponder can be accessed during use to record informa 
tion related to individual captured images. 

[0029] The communication unit 26 can access the tran 
sponder 20 Without direct physical contact or very close 
proximity to the transponder. The transponder 20 can thus be 
located in an area of the camera body 12 that precludes 
direct contact or close positioning. For cameras 10 having 
photographic ?lm, this alloWs the transponder 20 to be 
positioned Within a light-tight ?lm enclosure 19 that holds 
the ?lm. In this case, the transponder can still be accessed, 
even though the transponder is isolated from light-exposure 
along With the ?lm. The transponder 20 is retained in the 
camera 10 during use and does not degrade the usage of the 
image capture assembly 14. 

[0030] Referring to FIG. 2, in an imaging system 29, the 
transponder 20 in the camera 10 transmits an encodement 
signal 24 of camera related information responsive to a 
radio-frequency communication signal 22 from the commu 
nication unit 26. Image information captured by the image 
capture assembly 14 is sent by suitable transfer equipment to 
an imaging device 31. (In FIG. 2, the image information is 
indicated by a small image of a ?lm unit having the 
reference number 33 and the transfer equipment is indicated 
by an arroW 35.) The encodement or ancillary information 
derived from the encodement (indicated by arroW 37) is sent 
on a communication path 39 by the communication unit 26, 
responsive to the encodement signal 24, to the imaging 
device 31. The imaging device 31 then provides an output 
(not shoWn) responsive to the image information and the 
ancillary information. 

[0031] The term “imaging device” is used very broadly 
here to refer to any unit or units or system of equipment that 
process, modify, store, print, or display images and are 
capable of varying output on the basis of ancillary informa 
tion received. “Imaging device” is inclusive of digital and 
conventional photo?nishing equipment in all forms and 
includes developing equipment, scanners, vieWers, and 
printers. 

[0032] The transfer equipment varies With the imaging 
device. For example, if the imaging device produces printed 
images from latent images captured on ?lm, then the transfer 
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equipment can be related to physical transport of the ?lm 
having the latent images. On the other hand, if the imaging 
device produces digitally stored images from digital data 
recorded in a digital ?lm unit, then the transfer equipment 
can be directed to the transport of signals bearing digital 
image information. This can be varied in a Wide variety of 
Ways. For example, digital images can be transferred by 
shipping physical storage media. Photographic or other 
physical images can be digitiZed and transferred by use of 
electronics or other signal transmission equipment. Combi 
nations of equipment can be used and the captured images 
can be changed in form, modi?ed, edited, combined, or 
otherWise manipulated in any combination. 

[0033] The ancillary information can also vary Widely. For 
example, the ancillary information can be set-up parameters 
for a photo?nishing device, a product selection or selection 
of product features, a modi?cation of captured images in 
some manner, information for inclusion in or With a photo 
?nishing product, or a request for or modi?cation of optional 
services. Within memory limits, the ancillary information 
can be the same encodement provided by the transponder. 
Limitations on memory in the transponder can alternatively 
be circumvented by use of small encodements that point to 
larger, separately stored units of information in local or 
remotely accessed look-up tables or databases or the like. 
For example, an encodement could include or point to a 
URL (universal resource locator) to provide access to an 
Internet site. 

[0034] Describing noW a speci?c example, a transponder 
20 can be Written With an encodement containing or pointing 
to a remote memory unit containing oWner information and 
photo?nishing preferences. Images are then captured in the 
form of latent images on ?lm Within the camera. The camera 
and ?lm are then brought to an communication unit 26, that 
is part of is part of a kiosk or other ?lm input station at Which 
the ?lm is submitted for processing. The transponder 20 is 
accessed by the communication unit, Which then sends the 
respective ancillary information to an image device in the 
form of a photo?nishing unit. The kiosk or other device can 
transmit the encodement digitally or by other means and 
modify photo?nishing activities responsive to the informa 
tion. The images are processed in accordance With the 
preferences and delivered in accordance With the oWner 
information. 

[0035] Further details of the imaging system are disclosed 
in US. patent application Ser. No. , [Attorney 
Docket No. 79786AJA], entitled: A MULTISTAGE SYS 
TEM FOR PROCESSING PHOTOGRAPHIC FILM, ?led 

, in the names of Christopher Wheeler and Robert W. 
Spurr Which is hereby incorporated herein by reference. 

[0036] It is highly preferred that the transponder 20 is a 
unitary structure that includes any and all necessary antenna 
or antennas. The transponder 20 can have any con?guration, 
Within the spatial constraints imposed by the camera 10. It 
is preferred, hoWever, that the transponder 20 is an inlay 
transponder 20a. The term “inlay transponder 20a” is used 
herein to refer to a radio-frequency identi?cation transpon 
der that has a ?exible support sheet 28 bearing a planar 
antenna 30 and integrated circuit chip 32. Connectors 34 join 
the circuit chip 32 and antenna 30 and one or more insulation 
layers or coverings (not separately illustrated) are provided 
as necessary. The thickness of an inlay transponder 20a is 
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less than 20 times the smallest dimension of the circuit chip 
32 and is, preferably, less than 10 times the smallest dimen 
sion of the circuit chip 32 and less than the largest dimension 
of the circuit chip 32, and more preferably is less than 3 
times the smallest dimension of the circuit chip 32. The inlay 
transponder 20a can be bent, in one or more directions, 
Within limits imposed by the adherence of the circuit chip 
32, connectors, and antenna 30 to the support sheet 28. 

[0037] In a currently preferred embodiment, the support 
sheet 28 is electrically insulating plastic and the antenna 30 
is a layer of conductive material deposited on the support 
sheet 28. Inlay transponders 20a of this type are marketed by 
Texas Instruments Incorporated, of Dallas, Tex., as Tag-itTM 
Inlays. In a speci?c example of such an inlay transponder 
20a, the antenna 30 has, in its larger dimensions, has roughly 
the form of a rectangular helix 45 mm by 45 mm. The helix 
has 10 turns and a transverse dimension from inner turn to 
outer turn of about 11 mm. Connectors 34 and necessary 
insulation are also provided as deposited layers. The circuit 
chip 32 is small, having larger dimensions of roughly 1 mm 
by 1 mm, and is bonded to the support sheet 28 in operative 
contact With the connectors 34. The inlay transponder 20a 
can be bent about a radius of 15 or 30 mm depending upon 
the orientation of the circuit chip 32 on the outside or inside 
of the curve, respectively. 

[0038] The image capture assembly 14 includes conven 
tional camera components, such as a taking lens unit 36 
having one or more lens elements 38, a shutter unit 40, and 
a ?lm transport (indicated in FIG. 4 by a rectangle 42). The 
image capture assembly 14 can also include a ?ash assembly 
44 including a lamp unit 46 and a circuit board 48 electri 
cally connected to a ?ash tube (not shoWn) Within the lamp 
unit 46. The image capture assembly 14 has control features 
50, such as a shutter release, ?ash charging button, counter, 
and vieW?nder, positioned at the surface of the casing 16 for 
access by the user during picture taking. The image capture 
assembly 14 can also include one or more other conven 

tional camera components (symboliZed by box 52 in FIG. 
4), such as a timer, a control display, a date-back, and the 
like. 

[0039] The casing 16 includes the structural elements of 
the camera 10. The various parts of the image capture 
assembly 14 are disposed Within the casing 16 and can be 
?rmly mounted to one or more members of the casing 16 or 
can be trapped in place by casing members. In the cameras 
10 shoWn in the ?gures, the casing 16 has front and rear 
covers 54, 56 and a frame 58 enclosed Within the cover 
members 54, 56. The frame 58 has ?rst and second ?lm 
chambers 60, 62, an exposure chamber 64 betWeen the ?lm 
chambers 60, 62, and a baffle 66 directing light from the 
taking lens unit 36 to the exposure chamber 64. 

[0040] The cameras 10 illustrated are one-time use cam 
eras. In these cameras, a ?lmstrip 68 is preWound out of a 
holder 70 of the ?lm unit 18 during manufacture to form a 
?lm roll 72. During use, the ?lmstrip 68 is moved by the ?lm 
transport 52 on a frame-by-frame basis through the exposure 
chamber 64, for picture taking, and back into the holder 70. 
Features of the ?lm unit 18 and ?lm related mechanisms are 
not critical. For example, the ?lm unit 18 can have a one 
chambered holder or patrone 70, as in Type 135 (35 mm) and 
Advanced Photo System ?lm units. The ?lm unit 18 can 
have a tWo chambered holder 70, as in Type 110 ?lm units. 








