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57 ABSTRACT 

The ornamental design for a bar code Scanner using the 
Light Emitting Diode (LED), Optical Scanner assembly and 
Charge-Coupled Devices (CCD) capable of reading the 
barcode Symbols at the variable distance, as shown and 
described. The optical passive elements for increasing the 
depth of field and method of fabricating the Scanning head 
by mass-production techniques are also disclosed. 

22 Claims, 8 Drawing Sheets 
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OPTICAL SCANNING HEAD 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

FIELD OF THE INVENTION 

The present invention generally relates to Scanning SyS 
tem for reading and/or analyzing bar code Symbols, and 
more particularly, to a light-weight, easy to integrate, Single 
windowed, bar code Scanning head Supportable entirely by 
a user, System integrator and manufacturer (who wishes to 
integrate the Scanning head in their own devices as bar code 
reading device) throughout the reading of the Symbols. 

BACKGROUND OF THE INVENTION 

Many industries, including the assembly processing, gro 
cery and food processing industry, have designated their 
products with a bar code Symbol consisting of a Series of 
lines and Spaces of varying widths. Different bar code 
readers and laser Scanning Systems have been developed to 
decode the Symbol pattern to a multiple digit representation 
for inventory, production-tracking and check-out purposes. 
Modern miniature laser Scanners using the laser diode, 

have recently been proposed to provide a portable and 
integrable laser Scanning head for reading the bar code 
Symbols at the variable distance. Other bar code Scanners 
(called CCD bar code Scanner) using the Light Emitting 
Diodes (LEDs) source and Charge Coupled Devices (CCD) 
have been developed to provide the same facilities at a 
reading distance of Zero (contact) up to one and half inches 
away and for a bar code width no longer than the window or 
housing width. The actual CCD bar code scanner does not 
provide the comfort of the laser scanner which allows to read 
the bar code Symbols at the variable distance and greater 
than the window or housing width. 

SUMMARY OF THE INVENTION 

The invention resides, briefly Stated, in a Scanning head of 
a Scanning System for reading bar code Symbols, at the 
variable distance, and greater than the window or housing 
width, using the LEDs Source, optical passive assembly and 
charge coupled devices (CCD). 

The Scanning Head module is equipped with a Series of 
a readily-visible Light Emitting Diodes (LEDs) light source 
and a release/start-up mechanism/input, aiming light 
arrangement through a window for changing the reading 
distance and/or the beam line size of an outgoing LEDS 
beam Scanned acroSS Symbols to be read by the Scanning 
Head. 
The Scanning head for reading barcode Symbols includes 

one window mounted on the front region of the head and 
through which either the incident beam going to the Symbol 
and/or the reflected beam returning from the Symbol, pass 
the window through and exteriorly of, and past, the front and 
intermediate internal body region of the Scanner (head). 
Optical passive elements for increasing the dept of field will 
be in the front of the CCD. 

Using different optical assembly lenses to perform a 
function to read far-out and close-in (in contact) Symbols as 
well as an interchangeable component design and an integral 
window construction for the head also are disclosed. 

The Scanning Head Module includes five regions: 
1-front region 
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2-rear region 
3-intermediate region 
4-top region 
5-bottom region 
The Scanning head has a predetermined height defined by 

a pair of opposing printed board circuits Spaced vertically 
apart of each other. 
The Scanning head includes: 
a light Source means, e.g. Light Emitting Diodes (LEDs), 

mounted in different direction to either side of the 
device within the Scanning head, for generating an 
incident light beam toward a reference plane located 
exteriorly of the Scanning module in the front region 
and therefore toward a bar code symbol located in the 
reference plane. 

an optic module means, e.g. a dark room including a lens 
Support consisting of at least two lenses, is mounted on 
the intermediate region, between the rear of the light 
Source LEDs and front of the sensor CCD, and is 
operative for directing the reflected light along a light 
path away from the reference plane and back toward 
the housing. 

a Sensor means e.g. Charge Coupled Devices (CCD), is 
mounted in the rear region and behind of the optic 
module, for detecting the light intensity in the reflected 
beam over a field of view across the bar code symbol, 
and for generating an electrical analog signal indicative 
of the detected light intensity. Signal convertor pro 
cessing means e.g. analog filter and analog to digital 
conversion processing circuitry, is also mounted within 
the Scanning head, for noise elimination and digitaliz 
ing the analog signal to generate therefrom data 
descriptive of the bar code symbol. 

In accordance with this invention, window means is 
mounted on the Scanning module or integration housing, and 
a broad aspect of this invention, the Source light 
transmissive window is mounted at the front region of the 
Scanning head and in the front of the Source light. The 
window is filtering and positioning the light path of the 
incident beam. The reflected beam travels exteriorly of and 
pass through the same window, past the front and interme 
diate region through the lenses Support and the dark room. 
Due to the exterior transmission of the incident beam, the 

field and the depth of view are substantially independent of 
the width of the window or housing, because of the LEDs 
position, lenses and filter assembly mounted in the front of 
the dark room, between the top and the bottom region. Put 
another way, the angular distance and depth of field are 
considerably improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be described, by way of example, 
with reference to the accompanying drawings, in which: 

FIG. 1 is a Side Sectional view of a Scanning head in 
accordance with this invention; 

FIG. 2 is a partially broken-away, top Sectional view as 
taken along line B-B of FIG. 1; 

FIGS. 3 and 3(b) are front perspective view as taken along 
line C-C of FIG. 1, showing the dark room and the optical 
lenses Support; 

FIG. 4 is a top plan Sectional view of the optical train; 
FIG. 5 is a partially front view of the FIG. 1, showing the 

front window; 
FIG. 6 is a top plan schematic view of a prior art CCD bar 

code Scanner reading from Zero (contact) up to one and half 
inches, 
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FIG 7 is a top plan Schematic view of the Scanning head 
of FIG. 1; 

FIG. 8A is a perspective of an example of integration of 
the Scanning head of FIG. 1, by integration of the Scanning 
head in a housing, made in two parts (half gun-shaped or flat 
form) and diagrammatically shows the interconnection of 
the Scanning head to the remainder of the System; 

FIG. 8B is a side sectional view of an example of 
integration of the Scanning head of FIG. 1; 

FIG. 8C is a top sectional view of an example of inte 
gration of the Scanning head of FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to FIGS. 1-7 of the drawings, reference 
numeral 100 generally identifies a Scanning head, easy to use 
and to integrate in an enclosure or other products for 
reading, Scanning and/or analyzing bar code symbols 
throughout thereof. The Scanning head way include the 
decoder module which decodes a multiple-digit representa 
tion of the bar code symbols such as UPC, EAN, JAN, Code 
39, Code 2/5I, Code 2/5, Code 128, Codabar, Plessey, etc. 

Referring to FIG. 1, the scanning head 100 includes 
generally a window portion 10 holding the printed board 
portion 1 and portion 2. The printed board portion 3 is 
mounted between portion 1 and 2, in the rear region of the 
scanning head 100. The portion 1 and 2 are spaced apart of 
each other by a predetermined height dimension. 
A light source means, i.e., six LEDs 4-9. Three LEDs are 

Soldered in different direction, on each side of the Surface of 
portion 2, along the longitudinal axis and are operative for 
generating, each one, a fraction of the incident light beam. 
An optic module means, i.e., three lenses, are mounted 

inside of a lens support portion 11. The portion 11 is 
mounted on the dark room portion 13, which is located in the 
front area of the CCD portion 15, located in the rear region, 
as shows in FIGS. 1 and 2. A bar code symbol to be read is 
located in the vicinity of the reference plane, that is, any 
where within the depth of focus of the incident beam as 
described below, and the light reflected from the symbol 
constitutes a reflected beam which is reflected along a light 
path away from the reference plane and back toward the 
Scanning head. 
As best shown in FIG. 4 the following portion are 

mounted in a cylindrical lenses Support 11: 
a plano-convex lens 20 which is followed with an optic 

filter portion 21; 
a bi-concave lens 22 which is followed with an diffuser 

portion 23; 
a plano-convex lens 24 which may be followed with a lens 

cap 25 or not. If the lens cap portion 25 is not used, the 
lens 24 may be fixed by using the glue or any other 
fixturing method. 

The disposition of the LEDs makes that the output LEDs 
beam is automatically optically aligned with the center of 
the optic Support 11. 
The dark room 13 is a one-piece light-weight part 

machined or preferably molded by inexpensive mass 
production techniques of a dimensionally stable material. 

The beam generated by emitted from the LEDs 4-9 passes 
through the window portion 10. The line size remains 
approximatively constant throughout the depth of focus at 
either side of the tolerance plane, because of the window's 
aperture, portion 10. 
The Scanning means is preferably a high-speed Scanner 
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4 
modulating the LED's light, or 
modulating the CCD’s Scanning transfer pulses. 
Although only a single narrow line light is shown in the 

drawing for illumination from the LEDs beam across the 
Symbol along a predetermination direction (X-axis 
Scanning) lengthwise thereof, it is understood that the beam 
generated by the LEDs for illumination of the symbol along 
a transverse direction (Y-axis Scanning) which is Substan 
tially orthogonal to the predeterminated direction is auto 
matically generated. 

Referring to the FIGS. 1, 2 and 7, the light path of the 
incident beam at the front region of the head will generate 
a line incident beam through an angular distance A over a 
field of view across the bar code symbol located in the 
vicinity of the reference plane. A LED-light-transmissive 
window 19 may be mounted on the front region and inside 
of the window 10, or behind the opening 50, formed therein 
a front closed Scanning head. It is noted that the width 
dimension of the light-transmissive window 19 represents a 
limiting factor for the width of the incident beam. Hence, as 
a rule, the LEDs 4-9 are mounted as close as possible to the 
light-transmissive window to optimize the field of view and 
the incident's beam power. 
As shown in FIG. 7, the field of view of the incident beam 

is substantially independent of the width of the printed 
circuit board 1, 2 or more generally of the integrated body 
or housing, in fact, the field of View, i.e., the transverse beam 
dimension, of the incident beam will be larger than the width 
of the window 10. This is, of course, due to the fact that the 
LEDs incident beam has been transmitted outside of the 
front region of the Scanning head, in different directions 
from each Side of the device, within the Scanning head. In 
this case the width of the LED's incident beam is four inches 
at a distance of one inch from the Window 10 and increase 
to 5 inches at a distance of two and half inches from the 
window 10. Hence, the exterior transmission of the LED's 
incident beam and reading from a distance of five to nine 
inches permits the head of the present invention to have a 
distance bar code CCD Scanner reader. 
A LED light-transmissive window 50 can be mounted on 

the front region. The sensor CCD means 15 is operative for 
detecting the intensity of the light in the reflected beam 
coming from the symbol over a field of view across the 
Same, throughout the lens Support 11 and the dark room 13, 
and generating in electrical analog signal indicative of the 
detected light intensity. In order to improve and increase the 
Zone of coverage of the Sensor means, an optic filter 21 and 
an optic diffuser 24, are placed inside of the cylindrical lens 
Support 11 and respectively on each Side of the bi-concave 
lens 22. 
The lenses Support 11, throughout the dark room, posi 

tions the light path of the reflected beam to the Sensor means 
CCD reference numeral 15. 

All other various electrical Sub-circuits diagrammatically 
represented by reference numerals 12, 14, 47, 48, 49 are 
provided on the board 1. Aprinted circuit board 3 is mounted 
within the printed circuit boards 1 and 2, and Some various 
component and Sub-circuits necessary for the Sensor CCD 
15 are provided on the board 3. Signal convertor processing 
means board 3 is operative to provide the analog signal 
generated by the Sensor CCD 15 to an analog-digital con 
Vertor to generate therefrom data descriptive of the barcode 
symbol. The LEDs 4-9 and other various electrical Sub 
circuits related with the LED’s Scanning control are 
mounted on the board 2. The decoder chip may be mounted 
on board 1 or 2. 
The electrical power is supplied to the CCD means 15, by 

the appropriate DC-DC convertor mounted aboard the 
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printed board portion 1 or 2. The power Supply component 
is from 5 volts DC to 14 volts DC. 
A coil-type cable 39 (see FIG. 8C), or a serial in line 

connector 16 (see FIG. 1) may connect the Scanning head 
100 to the remainder of the scanning system, which includes 
a battery-powered decoder wedge means, e.g. the bar code 
decoder and the appropriate host System interfaces module 
70 and a host system and/or computer 80. 

The cable 17 or 39 includes a plurality of conductive 
wires which will carry the power voltage from the module 
70 to the scanning head 100, and all other different control 
and communication Signals from/to the Scanning head 100. 
The electrical connections between the connector 28, 29 

and the various components in the Scanning head have been 
omitted from the drawings for the Sake of clarity. 

The decoder module 70 may be inside or outside of the 
Scanning head 100 and will process the digitalized signal 
generated in the Scanning head, and will calculate the 
desired data, e.g. the multiple digit representation or code of 
the bar code Symbol, in accordance with an algorithm 
contained in a software program. The decoder module 70 
includes a RAM for temporary data storage, an EPROM or 
PAL for holding the control program and a microprocessor 
which controls the RAM and EPROM or PAL. The decoder 
module will also include circuitry for controlling the Scan 
ning head and the communication circuitry for communica 
tion with different function on the Scanning head and/or with 
the host system or host computer 80, such as a hand held 
terminal, data Screen, PC/PS or large database, and provides 
information for the decoded symbol. 
A release/start-up mechanism/input 14 is mounted on the 

top, intermediate region of the portion 1. By applying a Zero 
volt on 14, the input is operative to turn the microprocessor 
in the decoder module on. Upon release of this input, the 
microprocessor will turn off after a programmable timeout, 
if any bar code has not be detected. This function can also 
be realized by using the control line through the connector 
16, either a switch button or keyboard from the host system. 
A visual indicator (lamp) 48 output is also mounted on the 

circuit board 1. This lamp indicates to the operator or to the 
user when a Successful decode has been obtained. When a 
Successful decode is accomplished a programmable beep 
indicator 12 may indicate to the operator a beep Signal. 

The operation of the Scanning System is Self-evident from 
the foregoing, but by way of brief review, the Scanning head 
is integrated in the other devices or if it is in a half 
gun-shaped housing, it will be grasped by its handle portion 
(see FIG. 8A), and its barrel is aimed at the bar code symbol 
to be read. It is understood that the symbol can be located 
anywhere in the depth of field at either side of the reference 
plane. The movement of the Scanning head from one Symbol 
to the next is facilitated by the low weight of the Scanning 
head if it is integrated on a handy device. 
To facilitate the explanation of how the Scanning head 

components dispositions of this invention allows to read 
from the distance, the schematic views of FIGS. 6 and 7 
have been provided. 

FIG. 6 shows a CCD scanner body portion or barrel 81 
having a series of LED light means LEDs 4-9 (a series of six 
to eight LEDs is usually used to obtain a LED beam, because 
of the limited surface low power illumination of one LED), 
providing a perpendicular light, to generate the incident 
beam, from the outside of the scanning heads window 10. 
The reflected beam passes through the front window 10 to be 
detected by the sensor means CCD numeral 15, also 
described above. The reference plane has to be close (from 
Zero or contact, up to one and half inches) to the front of the 
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6 
barrel 81, allowing the sensor CCD means 15 to have the 
optimal Sensitivity to the reflected beam. 

FIG. 7 needs no detailed description, except to repeat that 
the LED beam source LEDs 4-9 has its window 10 located 
in the front region of the Scanning head, behind which each 
pair of LEDs is mounted in different directions to either side 
of the device and provides a Scan angle generating a portion 
of the incident beam, e.g.: 

the LEDs 4-5 operative to generate the extreme corner 
Side of the incident beam through an angle A=45; 

the LEDs 6-7 operative to generate the corner side of the 
incident beam through an angle B=30; 

the LEDs 8-9 operative to generate the middle part of the 
incident beam through an angle C=15. 

The result of this Smart disposition is a uniform visible 
incident beam (660 nm) at a very low cost, comparing to the 
laser diode's cost. 

For the light sensor effectiveness, the closer the front 
region is to the reference plane, the more Sensitive will be 
the detection by the sensor 15. 

In operation, because of the limited power illumination of 
the LEDs, the user can aim the Scanning head at a Symbol 
located, anywhere from Zero (contact) to 6" away from the 
front of the barrel 80. 

It is understood that in this invention there is any Sweep 
ing light Source to generate the incident beam. The incident 
beam is generated by fraction illumination issued by the 
LEDs means references numeral 4-9. 

In accordance with the invention, the housing need only 
be large enough to accommodate the components mounted 
on portion 1, 3, and/or 2. The Scanning head module may be 
used in different applications (each Scan width requirement 
may be varied from one to the next) without making a 
change in the barrel. By mounting the Scanning head means 
close or away to the rear of window 10, in which case the 
field of view of the incident beam is changed. 
The Scanning head module is mountable in flat or half 

gun-shaped housing, hand-held heads or any other fixed or 
portable device and may be protected from damage due to 
external shock by shock mounts. 
What is claimed as new and desired to be protected by 

letters patent is Set forth in the appended claims. 
I claim: 
1. A device for Scanning and decoding information 

encoded in an optical code, Said device comprising: 
a printed circuit board having a front, a center, and a rear 

with a longitudinal centerline bisecting Said printed 
circuit board into a left Side and a right Side; 

a plurality of LEDs disposed on Said printed circuit board 
near Said front for projecting light outward from Said 
front, a first portion of said plurality of LEDs disposed 
on said left side, each LED of said first portion being 
directed to emit light at a non-zero angle so that its 
light intersects with respect to said longitudinal cen 
terline at an angle different from other LEDs of said 
first portion, and a second portion disposed on Said 
right Side, each LED of Said Second portion being 
directed to emit light at a non-zero angle, So that its 
light intersects with respect to said centerline at an 
angle different from other LEDs of said second portion 
So that a fan of light is emitted which becomes increas 
ingly broader at greater distances from Said plurality of 
LEDs; 

an optic module disposed at Said center of Said printed 
circuit board for filtering reflected light which is 
reflected from the optical code and for focusing Said 
reflected light at a focal plane; 
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a CCD detector disposed at Said rear of Said printed circuit 
board Substantially at Said focal plane, for receiving 
Said reflected light and generating an electrical Signal in 
response thereto; 

a conversion means for converting Said electrical Signal 
into a digital signal corresponding to Said bar optical 
code; and 

a Voltage Source for providing a driving Voltage to Said 
plurality of LEDs, said CCD detector and said conver 
Sion means. 

2. A device as in claim 1 wherein said plurality of LEDs 
is disposed in a generally "V"-shaped arrangement. 

3. A device as in claim 1 wherein said fan of light is 
projected to form a field of view within which said optical 
code can be read. 

4. A device as in claim 3 wherein said field of view is 
within the range of Zero to 9 inches. 

5. A device as in claim 1 wherein Said optic module 
comprises a plurality of lenses disposed within a dark room 
for Shielding out external light. 

6. A device as in claim 1 further comprising a window 
disposed at Said front of Said circuit board wherein said 
plurality of LEDS is disposed as close as possible to Said 
window. 

7. A device as in claim 1 wherein said plurality of LEDs 
comprises six LEDs with three LEDs disposed on each of 
Said left Side and Said right Side of Said printed circuit board. 

8. A device as in claim 5 wherein said plurality of lenses 
comprises at least two piano-convex lenses and one 
bi-convex lens disposed along a common optical path. 

9. A device as in claim 8 wherein said optic module 
further comprises at least one optical filter disposed along 
said common optical path. 

10. In a device for Scanning and decoding information 
encoded in an optical code, Said device comprising a 
housing having a window portion with a first width, Said 
housing retaining therein at least One printed circuit board 
having a front corresponding to Said window portion, a light 
Source, an optic module for focusing reflected light which is 
reflected from the optical code at a focal plane, and a CCD 
detector disposed Substantially at Said focal plane for 
receiving Said reflected light and generating an electrical 
Signal in response thereto, each mounted within Said 
housing, a conversion means for converting Said electrical 
Signal into a digital Signal corresponding to Said optical 
code and a voltage Source for providing a driving voltage to 
Said light Source, Said CCD detector and Said conversion 
means, wherein Said device has a field of view having a 
Second width greater than the first width, an improved light 
Source comprising: 

a plurality of LEDs disposed near Said front of Said at 
least One printed circuit board, each LED of Said 
plurality being directed to emit light in a direction 
different from Other LEDs of Said plurality, Said plu 
rality of LEDs creating an incident beam of light which 
increases in width as a distance from Said window 
portion increases. 

11. The improved light Source for a device claimed in 
claim 10 wherein Said each LED emits light having a 
wavelength of 660 nm. 

12. In a device for Scanning and decoding information 
encoded in an optical code at a variable distance from the 
device, the device comprising a housing having a housing 
head with a window portion, a center portion and a rear 
portion, and a longitudinal centerline bisecting Said housing 
head into a left Side and a right Side, Said housing head 
retaining at least One printed circuit board having a front 

5 

15 

25 

35 

40 

45 

50 

55 

60 

65 

8 
portion adjacent Said window portion, an optic module for 
focusing reflected light which is reflected from Said optical 
code at a focal plane disposed in Said center portion of Said 
housing head and a CCD detector disposed on Said at least 
One printed circuit board Substantially at Said focal plane, 
for receiving Said reflected light and generating an electrical 
Signal in response thereto, a conversion means for convert 
ing Said electrical Signal into a digital Signal corresponding 
to Said Optical code, and a voltage Source for providing a 
driving voltage to Said plurality of LEDs, Said CCD detector 
and Said conversion means, the improvement comprising: 

a plurality of LEDs disposed near said front portion of 
Said at least One printed circuit board, a first portion of 
Said plurality of LEDs being disposed in Said left Side 
of Said housing head and a Second portion of Said 
plurality of LEDs being disposed in Said right Side of 
Said housing head, each of Said first portion and Said 
Second portion of said plurality of LEDs being directed 
to project light Outward from Said front through Said 
window portion SO that a fan of light is emitted which 
becomes increasingly broad at greater distances 
beyond said window portion. 

13. The device claimed in claim 12 wherein Said each 
LED emits light having a wavelength of 660 nm. 

14. A device for Scanning and decoding information 
encoded in an Optical code having a first width, Said device 
comprising: 

at leaSt One printed circuit board having a front, a center, 
a rear and a longitudinal centerline bisecting Said at 
least One printed circuit board into a left Side and a 
right Side, Said front having a Second width Smaller 
than Said first width; 

a plurality of LEDs disposed on Said at least One printed 
circuit board near Said front for projecting a light 
Outward from Said front, a first portion of said plurality 
of LEDs being disposed on Said left Side and a second 
portion of Said plurality of LEDs being disposed On 
Said right Side, each LED of Said first portion and Said 
Second portion of LEDs being directed to emit light at 
a non-zero angle with respect to Said centerline SO that 
a fan of light is emitted which has a beam width which 
increases at greater distances from Said front of Said at 
least One printed circuit board; 

an Optic module disposed at Said center of Said at least 
One printed circuit board for focusing reflected light 
which is reflected from the optical code at a focal 
plane, 

a CCD detector disposed substantially at Said focal plane 
On Said at least One printed circuit board for receiving 
Said reflected light and generating an electrical Signal 
in response thereto, 

a conversion means for converting Said electrical Signal 
into a digital Signal corresponding to Said Optical code, 
and 

a voltage Source for providing a driving voltage to Said 
plurality of LEDs, said CCD detector and Said conver 
Sion means. 

15. The device claimed in claim 14 wherein Said each 
LED emits light having a wavelength of 660 nm. 

16. The device claimed in claim 14 further comprising a 
light-transmissive window disposed adjacent said front of 
Said at least One printed circuit board in front of Said 
plurality of LEDs. 

17. A device for Scanning and decoding information 
encoded in an Optical code having a first width, Said device 
comprising: 
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a housing having a Second width at a front end at which 
an incident beam of light for illuminating said optical 
code exits Said housing, Said Second width being 
Smaller than Said first width, 

at least One printed circuit board retained within Said 
housing and having a front corresponding to Said front 
end of Said housing, a center, a rear and a longitudinal 
centerline bisecting said printed circuit board into a 
left Side and a right Side; 

a plurality of LEDs disposed near Said front of Said at 1O 
least One printed circuit board for projecting light 
Outward from Said front, a first portion of said plurality 
of LEDs being disposed on Said left Side and a second 
portion of Said plurality of LEDs being disposed On 
Said right Side, each LED of Said first portion of LEDs 
and Said Second portion of LEDs being directed to emit 
light at a non-zero angle with respect to Said centerline 
So that Said plurality of LEDs emits a diverging inci 
dent beam of light beyond said front end of Said 
housing, 

an Optic module disposed at Said center of Said housing 
for focusing reflected light which is reflected from the 
Optical code at a focal plane, 

a CCD detector disposed substantially at Said focal plane 
On Said at least One printed circuit board for receiving 
Said reflected light and generating an electrical Signal 
in response thereto, 

15 
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10 
a conversion means for converting Said electrical Signal 

into a digital Signal corresponding to Said Optical code, 
and 

a voltage Source for providing voltage to Said plurality of 
LEDs, Said CCD detector and Said conversion means, 

wherein Said device is held at a distance from Said bar 
code symbol and said diverging incident beam of light 
has a width at least as wide as Said first width at a point 
at which said diverging incident beam of light contacts 
Said optical code. 

18. The device claimed in claim 17 wherein Said each 
LED emits light having a wavelength of 660 nm. 

19. The device claimed in claim 17 further comprising a 
light-transmissive window retained within Said front end of 
Said housing in front of Said plurality of LEDs. 

20. The device claimed in claim 17 further comprising an 
indicator lamp disposed On Said housing for providing 
visual indication of a Successful decode by Said optical 
SC8 

21. The device claimed in claim 17 further comprising a 
dark room disposed On Said at least One printed circuit board 
SO that Said dark room Surrounds Said Optic module and Said 
CCD detector. 

22. The device claimed in claim 12 further comprising a 
dark room disposed On Said at least One printed circuit 
board, Said dark room Surrounding Said optic module and 
Said CCD detector. 


