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According to the invention, a multilayered image sensor is 
back mounted to a plate, and the plate in turn, is installed in 
a holding pocket of a device. In that the scheme takes 
advantage of a high controllability of a mounting plate’s 
thickness, the mounting scheme provides a tight control of 
holding forces With Which an image sensor is secured in an 
imaging device. In that the scheme provides for back mount 
ing of image sensor on a planar surface, the mounting 
system provides tight control of an imaging assembly’s pixel 
plane to ?xed point in space distance. 
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IMAGE SENSOR MOUNTING SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This is a continuation application of US. Ser. No. 
09/112,028, ?led Jul. 8, 1998, entitled “Image Sensor 
Mounting System,” Which is now US. Pat. No. 6,275,388, 
the entirety of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to a mount 
ing system for mounting a structure Whose thickness cannot 
be tightly controlled, and particularly to a mounting system 
for mounting an image sensor. 

[0004] 2. Background of the Prior Art 

[0005] Atypical image sensor chip 12 of the type mounted 
in various types of devices, such as medical instruments, 
video cameras, and bar code readers is shoWn in FIG. 6. The 
image sensor shoWn includes a bottom planar member 110 
carrying a pixel array 112. Front and rear lead frames 114 
initially extend peripherally from the pixel array and are 
formed to extend doWnWardly about front and rear edges 
respectively, of bottom planar member 110 terminating in 
pins 32. Image sensor 12 further includes top planar member 
118 Which rests against pixel array 112 and lead frame 114. 
Top planar member 118 is secured against lead frames 114 
and against pixel plane 112 by the force of adhesive material 
interposed betWeen top and bottom planar members 110 and 
118. Adhesive material is disposed mainly about the periph 
ery of pixel array 112. In addition, image sensor 12 may 
include a glass layer 120. In some popular models of image 
sensors, top planar member 118 is con?gured in the form of 
a frame Which retains glass layer 120. Thus, it is seen that 
image sensor 12 is of a stacked-up con?guration. Like most 
structures Whose design is of a generally stacked-up con 
?guration, the thickness, t, of assembly 12 cannot be tightly 
controlled. In the manufacturing of sensor 12, the thickness 
of the various layers Will vary from structure to structure. 
Accordingly, the total thickness, t, Will vary from structure 
to structure. The spacing, s, betWeen top and bottom planar 
members 110 and 118 of image sensor 12 is particularly 
dif?cult to control given that such spacing is a function of 
the amount of adhesive used, the thickness of pixel array 112 
and the thickness and the thickness of lead frames 114. 

[0006] Particularly in applications Where such an image 
sensor must be side mounted (not “plugged into” a PCB), as 
is the case With most bar code reader applications, then the 
inability to tightly control image sensor thickness, t, can 
negatively impact operational characteristics of the device in 
Which the sensor is incorporated in. An explanation of hoW 
the inability to tightly control sensor thickness can impact 
operation of a bar code reader is made With reference to 
FIGS. 7 and 8 shoWing a multilayered image sensor incor 
porated in a bar code reader according to a prior art 
mounting scheme. In the mounting scheme shoWn, a mul 
tilayered image sensor 12 is disposed into a holding pocket 
16 de?ned by substantially equally tensioned pairs of rear 
pins 19 and forWard pins 18. The prior art mounting system 
may further include a spacer 21 for biasing sensor 12 
forWardly against forWard pins 18. 
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[0007] A number of operational problems can arise With 
this mounting scheme. If the thickness of the image sensor 
Which is manufacturable to a thickness in the tolerance range 
from Trnin to TrnaX tends toWard Trnin then pins 18, 19 may 
not supply suf?cient pressure to image sensor 12 to hold 
sensor 12 in a secure position. Further, it can be seen that the 
distance, d, from any ?xed point in space, PS, to any ?xed 
point Pp, on the plane of pixel array 112 Will vary depending 
on the total thickness, t, of sensor 12 Which is a thickness 
having a high degree of variability. This is not preferred 
since controlling the distance, d, is important to controlling 
the operation of the reader. 

[0008] There is a need for an image sensor mounting 
system for mounting an image sensor in an imaging device 
Which minimiZes operational problems resulting from the 
inability to tightly control an image sensor chip’s thickness. 

SUMMARY OF THE INVENTION 

[0009] According to its major and broadly stated the 
present invention is a mounting system for mounting an 
image sensor chip in a location in a device apart from a PCB 
board. 

[0010] In one embodiment of the invention, a multilayered 
image sensor is back mounted to a plate, and the plate in 
turn, is installed in a holding pocket of a device. In that the 
scheme takes advantage of a high controllability of a mount 
ing plate’s thickness, the mounting scheme improves the 
consistency of holding forces With Which several image 
sensors are secured in like con?gured imaging devices. In 
that the scheme provides for back mounting of image sensor 
on a plate, the mounting system reduces ?uctuations in pixel 
plane to ?xed point distances. 

[0011] The mounting scheme may be enhanced by form 
ing cutout sections in the mounting plate. The cutout sec 
tions serve to bench lead frames extending from an image 
sensor, and thereby service to minimiZe sliding or tWisting 
of an image sensor mounted on a mounting plate. In another 
enhancement, an image sensor mounted on a mounting plate 
is secured to the plate entirely by a compression force 
supplied by a ?ex strip, soldered onto an image sensor’s lead 
frames, impinging on the mounting plate. This arrangement 
serves to further minimiZe thickness variations resulting 
from manufacturing tolerances. 

[0012] In a variation of the invention, the mounting plate 
is substituted by a back plate formed integral With a com 
ponent frame of a device. The back plate along With the 
remainder of the frame de?ne an elongated aperture adapted 
to a receive a lead frame of an image sensor. An image 
sensor may be mounted to a back plate in essentially the 
same Way that an image sensor is mounted to a mounting 
plate to the end that an image sensor is tightly secured in a 
device and further to the end that pixel plane to ?xed point 
distance is tightly controlled. 

[0013] These and other detail, advantages, and bene?ts of 
the present invention Will become apparent from the detailed 
description-of the preferred embodiment hereinbeloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The preferred embodiment of the invention Will 
noW be described, by Way of example only, With reference 
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tb the accompanying Figures wherein like members bear 
like reference numeral and Wherein: 

[0015] FIG. 1 is perspective assembly diagram illustrating 
assembly of a mounting system according to the invention; 

[0016] FIG. 2 is an enlarged perspective vieW of a mount 
ing plate shoWn in FIG. 1; 

[0017] FIG. 3 is an enlarged perspective vieW of a com 
ponent frame shoWn in FIG. 1; 

[0018] FIG. 4a is a perspective partial assembly diagram 
illustrating assembly of a ?ex strip onto an image sensor; 

[0019] FIG. 4b is a perspective vieW illustrating an 
example of a component frame having an integrated back 
plate for receiving an image sensor; 

[0020] FIG. 5 a second perspective vieW of the compo 
nent frame of FIG. 4b shoWing an image sensor installed 
thereon according to a mounting system of the invention; 

[0021] FIG. 6 is an exemplary perspective vieW of an 
image senor chip illustrating a multilayered construction 
thereof; 
[0022] FIG. 7 is a top vieW of a prior art optical reader 
illustrating a prior art image sensor mounting system; 

[0023] FIG. 8 is a cross sectional side vieW of the reader 
shoWn in FIG. 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0024] An exemplary embodiment of an image sensor 
mounting system according to the invention is described 
With reference to the assembly draWing of FIG. 1. In this 
embodiment, a plate 10 is provided for back mounting an 
image sensor 12. In a simpli?ed form of this mounting 
scheme, plate 10 is provided by a substantially rigid planar 
member comprising insulating material, image sensor 12 is 
mounted to plate 10 by any suitable means such as gluing or 
taping, and the resulting assembly comprising a plate and 
sensor 10 and 12 is mounted to an optical reader component 
frame 14 by inserting plate into a pocket 16 Which may be 
de?ned, as is shoWn, by a pari of pins 18 and Wall sections 
20. Plate 10 is siZed to a length lp such that the edges of plate 
10 extend beyond the edges of sensor 12 When sensor 12 is 
attached to plate 10 to the end that a pocket 16 can hold an 
image sensor in a secure position by applying lateral holding 
forces to plate 10 Without supplying lateral forces to the top 
glass, or bottom planar members of image sensor 12. 

[0025] Component frame 14 in the example provided is an 
optical assembly component frame. Optical assembly 
frames of optical readers are typically comprised of molded 
plastic and are typically adapted to carry various optical 
system components of an optical reader. In addition to 
carrying an image sensor 12, an optical assembly frame of 
an optical reader may carry such components as mirrors, 
lenses, and illumination sources, such as LEDs. In most 
optical readers, an optical assembly component frame 14 is 
installed on a printed circuit board, e.g. circuit board 15 
Which, in addition to carrying frame 14, carries most, if not 
all, of the electrical components of the optical reader. 

[0026] The mounting scheme described is advantageous 
over the prior art because it increases the security With Which 
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image sensor 12 is held in pocket 16 and furthermore, 
increases the precision With Which a pixel plane to ?xed 
point distance can be controlled. 

[0027] While the total thickness, t, of stacked up image 
sensor 12 cannot be tightly controlled, the thickness Tp of 
plate 10 can be tightly controlled. Accordingly, pockets 16 
of several like designed optical assembly frames Will apply 
relatively consistent holding forces to image sensors dis 
posed therein. 

[0028] The mounting system increases the precision With 
Which pixel plane to ?xed point distance, d, is controlled 
because it reduces the number of manufacturing tolerances 
Which contribute to the distance, d, the distance betWeen any 
?xed point, Pp. on the plane of a pixel array 12 and a ?xed 
point, Pp, aWay from the pixel plane. 

[0029] In a prior art mounting system described With 
reference to FIGS. 6, 7, and 8, the pixel plane to ?xed point 
distance, d, is a function of the total thickness, t, of an image 
sensor 10, Which is a function of the highly variable top 
planar member to bottom planar member spacing, s. 

[0030] Because a pixel plane of an image sensor 10 is 
disposed ?ush on a bottom planar member, it is seen that 
pixel plane to ?xed point distance, d, in the mounting system 
of FIG. 1 is in?uenced only by the bottom plate thickness 
tb, and the mounting plate thickness tp, both of Which can be 
tightly controlled. 

[0031] Additional features can be incorporated in the 
mounting system thus far described for further improving 
the operation of the mounting system. 

[0032] One enhancement to the mounting system thus far 
generally described is to form in mounting plate 10 ?rst and 
second cutout sections 26 and 28. Cutout sections 26 and 28 
de?ned by side Walls 30 are siZed to a length 1c approxi 
mately the same length or slightly longer than lead frames 
114 so that edges of lead frames 114 are benched on Walls 
30 When image sensor 10 is mounted on mounting plate 10. 
Cutout sections 26 and 28 provide the function of stabiliZing 
the position of an image sensor on mounting plate 10 so as 
to prevent sliding or tWisting of image sensor 12 on plate 10. 

[0033] Another enhancement to the mounting system gen 
erally described relates to a mounting scheme for mounting 
an image sensor 12 to mounting plate 10. It has been 
mentioned herein that sensor 12 can be secured to plate 10 
using any conventional securing means, such as adhesives, 
glues, double sided tapes, etc. HoWever, such schemes for 
attachment have the potential draWback in that they add 
thickness to an assembly including an image sensor and a 
back plate. 

[0034] In the image sensor to plate mounting scheme of 
FIG. 1 the mounting is accomplished Without use of any 
thickness-adding material. As seen in FIG. 1, pins 32 Will 
extend outWardly beyond the back surface 34 of plate 10 
When sensor 12 is pressed ?ush against plate 10. A?ex strip 
38 Which includes tWo strips 40 and 42 of pin receptacles for 
providing electrical connection betWeen sensor leads 12 and 
certain electrical connectors of reader (normally on PCB), a 
distance aWay from sensor 12 may be attached to image 
sensor 12 such that ?rst roW of pins 32 are received in a ?rst 
roW of receptacles 40 and a second roW of pins 32 are 
received in a second roW of receptacles 42 of ?ex strip 39. 
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Pins 32 can be soldered onto receptacles 40 and 42 such that 
the compression force of ?ex strip 38 impinging on mount 
ing plate 10 to bias plate 10 against sensor 12 is suf?cient to 
hold sensor 12 securely on plate 10 Without additional 
securing forces supplied by glues, tape, or other adhesive 
material. 

[0035] In the mounting system of FIG. 1, plate 10 may 
further include side Wall formations 31 Which are received 
in complementary formations of pocket 16. In particular, the 
mounting system can be con?gured such that bottom surface 
31‘ of formation 31 is received on a complementary surface 
of pocket 16. Furthermore, When plate 10 is installed in 
pocket 16, at least one screW 33 can be received in at least 
one hole 29 formed in pocket 16, at least one screW 33 can 
be received in at least one hole 29 formed in pocket 16 in 
such a location that screW head 33h or associated Washer 
33w applies a vertical holding force to a received image 
sensor 12. In the particular embodiment shoWn, a cutaWay 
section de?ned by Walls 35 is provided so that plate 10 does 
not interfere With the receiving light optics in the particular 
optical system in the example provided. 

[0036] A variation on the mounting schemes described 
thus far is described With reference to FIGS. 4a through 
FIG. 5. In the schemes described thus far, image sensor 12 
is mounted to a plate 10 Which, in turn, is received in a 
pocket 16 in an optical assembly frame 14 of a bar code 
reader. In the mounting scheme described With reference to 
FIGS. 4a, 4b, and 5, the mounting pocket 16 of optical 
assembly frame 14 is deleted, and optical assembly frame 14 
instead is furnished With a back plate 48 integral With frame 
14 Which provides essentially the same function as mounting 
plate 10. Certain ?gures of an optical system Which may be 
incorporated in a frame of the type shoWn in FIG. 4b and 
FIG. 5 are described in detail in copending applications 
entitled “Optical Assembly for Barcode Scanner,” Ser. No. 
09/111,476, ?led Jun. 8, 1998, now US. Pat. No. 6,119,939, 
and “Adjustable Illumination System for a Barcode Scan 
ner,” Ser. No. 09/111,583, also ?led Jun. 87, 1998, now US. 
Pat. No. 6,164,544, concurrently hereWith, incorporated by 
reference herein, and assigned to the Assignee of the present 
invention. 

[0037] As shoWn and described in greater detail in the 
above applications, frame 14 as shoWn in FIGS. 4b and 5 is 
a single piece frame Which includes a rectangular-shaped 
housing 60 partially delimited by back plate 48 and a pair of 
forWardly extended Wall-shaped arms 61. Received at the 
distal end of arms 61 is an elongated single piece optical 
element 70. Frame 14 receives a lens assembly such as a lens 
card (not shoWn) in a lens assembly guideWay 63 delimited 
by Wall-shaped arms 61. GuideWay 63 is formed at a neck 
of frame 14 characteriZed by a relatively narroW spacing 
betWeen Well-shaped arms 61. Laterally extending from 
arms 61 of single piece frame 14 are a pair of lamp brackets 
64. Each lamp bracket 64 includes a platform 65 and a front 
aperture Wall 66. Each platform 65 includes a pair of LED 
receiving clips 67 on Which LEDs 68 are received. 

[0038] In this mounting scheme, image sensor 12 is 
mounted directly to back plate 48 in essentially the same 
manner that sensor 12 is-mounted to mounting plate 10 in 
the general scheme described previously. 

[0039] In mounting sensor 12 to back plate 48 then sensor 
12 is pressed against surface 50 of back plate 48. In the 
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speci?c example of FIG. 4b, it is seen that surface 50 may 
include spaced apart image sensor receiving ribs 75 and 75. 
When present, receiving surfaces of outer ribs 75 receive 
outer ends of a back surface of image sensor 12 While 
receiving surfaces of inner ribs 74 receive an inner region of 
a back surface of image sensor 12. Frame 14 includes 
elongated aperture 52 de?ned by side Walls 30 of back plate 
48, frame 14 and by a bottom edge of back plate 48, as is 
seen in FIG. 4b and FIG. 5, to accommodate bottom pins 
32b of lead frame 114 When sensor 10 is mounted against 
back plate 48. Securing material such as glues, tapes, or 
other adhesives may be provided to aid in the securing of an 
image sensor 12 against back plate 48. In the alternative, 
image sensor 12 may be secured to back plate 48 as 
described previously by a compression force supplied by 
?ex strip 38, Which When soldered, Works to bias image 
sensor 12 against plate 48. 

[0040] Cutout section 56 and aperture 52 can be siZed to 
have lengths 1c approximately equal to the respective 
lengths of lead frames 14 so that sideWall 30 of aperture 52 
and of cutaWay section 56 operate to bench lead frames 114 
and to thereby prevent sliding or tWisting of image sensor 12 
When image sensor 12 is mounted on back plate 48. It Will 
be seen that a back plate of the invention can be provided by 
virtually any substantially planar rigid surface integrated 
onto a mounted component frame. 

[0041] While the present invention has been particularly 
shoWn and described With reference to the preferred mode as 
illustrated in the draWing, it Will be understood by one 
skilled in the art that various changes in detail may be 
effected therein Without departing from the spirit and scope 
of the invention as de?ned by the claims. 

What is claimed: 
1. An apparatus for minimiZing device-to-device variation 

in a target distance, d, de?ned by a distance betWeen a target 
point, P5, and an image sensor point, Pp, disposed on a pixel 
plane of an image sensor, the apparatus comprising: 

a component frame for securing the image sensor, the 
frame having a proximal portion and a distal portion, 
said proximal portion closer than said distal portion to 
the target point P5, said distal portion including an 
image sensor aperture, and said frame being adapted for 
receiving the image sensor in the distal portion of said 
frame; and 

at least one image sensor plate disposed in the distal 
portion of said frame, said image sensor plate having a 
thickness, tp, and serving to de?ne at least one side of 
said image sensor aperture at said distal portion of said 
frame, 

Wherein said image sensor plate is contacted by the image 
sensor so that the image sensor is benched against said 
image sensor plate and at least a portion of the image 
sensor passes through said aperture in said frame, and 
Wherein said image sensor plate thickness tp is tightly 
controlled so as to minimiZe device-to-device variation 
in distance d. 

2. The apparatus of claim 1, Wherein said at least one 
image sensor plate comprises tWo image sensor plates. 

3. The apparatus of claim 1, Wherein said at least one 
image sensor plate is integral With said component frame. 
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4. The apparatus of claim 1, wherein the component frame 
further comprises a lamp bracket. 

5. The apparatus of claim 4, Wherein said lamp bracket 
comprises at least one light emitting diode (LED) clip. 

6. The apparatus of claim 1, further comprising an illu 
mination system disposed in said component frame. 

7. The apparatus of claim 1, Wherein said at least a portion 
of the image sensor includes at least one pin. 

8. The apparatus of claim 1, Wherein the image sensor is 
held against said at least one image sensor plate by a ?eX 
strip. 

9. The apparatus of claim 1, Wherein the image sensor is 
secured to said at least one image sensor plate using a 
securing material chosen from the group of securing mate 
rials consisting of: adhesives, tapes, and solders. 

10. The apparatus of claim 1, further comprising an 
optical element disposed at said distal portion of said 
component frame. 

11. The apparatus of claim 1, Wherein said component 
frame includes an optical aXis substantially coplanar With a 
major aXis of said component frame. 

12. The apparatus of claim 11, Wherein said optical aXis 
is substantially unfolded. 

13. The apparatus of claim 11, Wherein said image sensor 
is benched against said image sensor plate so that the piXel 
plane of the image sensor is substantially perpendicular to 
said optical aXis. 

14. The apparatus of claim 1, Wherein said component 
frame is a frame used in the component frame-using classes 
of devices consisting of: medical instruments, video cam 
eras, and bar code readers. 

15. An image sensor mounting system for reducing 
device-to-device ?uctuations in a distance from a piXel plane 
to a ?Xed-point target, comprising: 
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a component frame member; 

an image sensor including a ?rst planar member, a second 
planar member having a highly-controllable thickness, 
a piXel array de?ning the piXel plane, and at least one 
lead frame, said ?rst planar member disposed betWeen 
said piXel array and said at least one lead frame and said 
second planar member oriented to form an outside 
surface of said image sensor; 

an image sensor mounting member having a highly 
controllable thickness and disposed in ?Xed relation to 
the component frame member; 

Wherein the image sensor is mounted on the image sensor 
mounting member so that said second planar member 
of said image sensor is in rigid contact With said image 
sensor mounting member, and the distance from said 
image sensor piXel plane to the ?Xed-point target varies 
principally With the highly-controllable thickness of 
said second planar member and the highly-controllable 
thickness of said image sensor mounting member. 

16. The image sensor mounting system of claim 15, 
Wherein said image sensor mounting member is integral 
With said component frame member. 

17. The image sensor mounting system of claim 15, 
Wherein the image sensor mounting member is a plate. 

18. The image sensor mounting system of claim 15, 
Wherein the component frame member includes an aperture 
located at one end of the component frame member. 

19. The image sensor mounting system of claim 18, 
Wherein at least a portion of said at least one lead frame 
passes through said aperture. 

20. The image sensor mounting system of claim 18, 
Wherein at least one side of said aperture is de?ned by said 
image sensor mounting member. 

* * * * * 


