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PREFACE
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3020.
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HAPTER 1 GENERAL DESCRIPTION HS

. FEATURES

1. High speed input
A4 size documents: approx. 40 sheets/minute (300 dpi X 150 Ipi: single side)

2. Simultaneous front/back recording capability

For simultaneous front/back scanning of document, forinstance a check, it is possible only by getting the
document once.
3. Automatic separation adjustment function

Documents can be picked up one by one by the automatic paper thickness adjustment/separation
mechanism.

Windows is a registered trade mark of Microsoft in the U.S. and other countries.
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il. SPECI

CHAPTER 1 GENERAL DESCRIPTION

FICATIONS

A. Main body

Model
Main body

: Desk top

B. Paper feed assembiy

Method
Paper feed

Feed direction
Function
Document size :
Auto-feed
Width
Length
Thickness
Manual feed
Width
Length
Thickness
Read Area

Width

Length

: » Automatic paper feed by auto-

feeder
* Manual feed (sheet by
sheet)

1 A4R direction

: 85 mm - 257 mm
: 70-mm - 364 mm
: 0.06 mm - 0.15 mm

1’55 mm - 257 mm
: 70 mm - 364 mm
: 0.05 mm - 0.20 mm

: 254 mm
1 364 mm

Document requirements

* The back carbon paper cannot be used.

= Pressure sensitive paper cannot be used.

¢ Those with perforations for binding can be used
(round perforations only).

Separation adjustment : Automatic separation

Paper storage

Feed speed

: High speed

. Height

10 mm (approx. 100 sheets of
80 g/m?

241.9 mm/sec
(300 dpi in.horizontal scanning/
150 Ipi in vertical scanning)
Medium speed 181.4 mm/sec
(200 dpiin horizontal scanning/
200 Ipi in vertical scanning)
Low speed 121.0 mm/sec
(300 dpi in horizontal scanning/
300 Ipi in vertical scanning)

COPYRIGHT © 1996 CANON INC.

C. Scanner
Method

Scanning
Image scanning :

Light source

Function
Scan resolution

Slice level
Scanner mode

Tray

: Movement of document

Photosensitive device (BASIS)

. LED array

(yellow green, peak emission
wave length: 570 nm)

: 300 dpif200 dpi in horizontal

scanning
300 Ipi/200 Ipi/150 Ipi in verti-
cal scanning

: Changeable
: Binary in character mode

Error dispersion in photograph
mode

D. Delivery assembly
Method
Delivery
Function

: Face down

: Movable tray

Tray storage : Approx. 100 sheets of 80 g/m?

CANON DR-3020 REV.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU JAPON)




E. Image processing section
Image processing : ¢y compensation
¢ Edge emphasis
= Compensation for shading
» Dust picture element erase
¢ Error diffusion
* Decode
Decoding image: »MH
*MR
e MMR
* Not decoded

F. Others

Interface 1 SCS!
Electricals 100 V 50/60 Hz
120 V 50/60 Hz
220 - 240 V 50/60 Hz
Max. power consumption : 65'W
Dimensions : With pick-up/delivery tray closed
362 mm wide
336 mm deep
196 mm high
With pick-up/delivery tray open
362 mm wide
596 mm deep
196 mm high
Weight : Approx. 10 kg (22.0 Ib)
Environment
Temperature: 10 - 32.5°C(50 - 90.5°F)
Humidity : 20 - 80%RH

These specifications are subject to change with-
out notice for improvement of the machine.

CHAPTER1 GENERAL DESCRIPTION
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CHAPTER1 GENERAL DESCRIPTION

lil. PARTS OF THE DR-3020

A. Appearance

1. Front view

@ Pick-up tray guide ® Power indicator

@ Pick-up tray ® Power switch

@ Document delivery tray guide @ Document guide

@ Document delivery tray Document board
Figure 1-1

2 Rear view

ELELVANINRRALINIOERVININININIOLOLRIS1RIRIOTNLNISIOIVIELNENIVIOIOLELELELOEVINIOINIRIOZRIELN:

@ Inlet

(@ SCSlinterface connectors
® SCS!ID switch

Figure 1-2
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B. Sectional view
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Pick-up roller
Feed roller
Registration rolier
Front scanner unit
Front BASIS
Front LED array
Delivery roller

SIOICISICICIS)
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Power switch
Back scanner unit
Back BASIS
Back LED array
Registration roller
Separation roller



IV. DESCRIPTION OF
OPERATION

A. Basic Operation

The following are the basic operation of this

machine.

1.

Noohron

8.
9.

Turn the power to the peripheral devices (in-
cluding this machine) on.

Turn the power to the personal computer on.
Open the pick-up tray.

Open the delivery tray.

Initiate the application software.

Place a document onto the pick-up tray.
Execute the operations.

Execute all the necessary operations in ac-
cordance with the operation sequence.

End of operation

End of application software

10. Turn the power to the personal computer off.
11. Turn the power to the peripheral devices (in-

COPYRIGHT © 1996 CANON INC.

cluding this machine) off.

o

HAPTER 1 GENERAL DESCRIPTION

B. Setting the document

a. Open the pick-up tray.

Figure 1-4

Puli the pick-up tray guide out.

PR NN

Figure 1-5

Open the delivery tray guide.

Figure 1-6

CANON :DR-3020 REV.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 1-7



8% CHAPTER 1 GENERAL DESCRIPTION

d. Setthe document guide according to the width
of the document.

Figure 1-7

e. Set the document onto the pick-up tray.

Figure 1-8

f.  Setthe document guide for the document again.

Figure 1-9

1-8 COPYRIGHT © 1996 CANGN INC. CANON DR-3020 REV.0 FEB. 1896 PRINTED IN JAPAN (IMPRIME AU JAPON)



CHAPTER1 GENERAL DESCRIPTION

V_ PAPER JAM ALARM ¢. Open the delivery assembly.

if the documents jam in the machine during
document scanning, take corrective action in .ac-
cordance with the following procedure.

a. Remove the documents on the delivery tray,
and remove the delivery auxiliary guide, if
mounted.

Figure 1-12

d. Remove the jammed document.

Figure 1-10

b. Close the delivery tray guide.

Figure 1-11

Figure 1-14

COPYRIGHT © 1986 CANON INC. CANON ‘DR-3020 REV.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU.JAPON) 1-9



% CHAPTER1 GENERAL DESCRIPTION

e. Close the delivery assembly.

Figure 1-15
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# CHAPTER 1 GENERAL DESCRIPTION

VI. REGULAR
INSPECTION BY
USERS

A. Cleaning
Instruct the user clearly to clean the following
items at least once a week.

1. Document feeder assembly

» Read glass
Wipe the read glass with a clean soft cloth.
Pick-up roller
Wipe the pick-up roller with a wet cloth before
dry-wiping.
Registration roller
Wipe the registration roller with a wet cloth
before dry-wiping.
Feed roller
Wipe the feed roiler with a wet cloth before dry-
wiping.
Separation roller
Wipe the separation roller with a wet cloth
before dry-wiping.

Note: Clean each roller, rotating it in the feed
direction.

COPYRIGHT ©1996 CANON INC. CANON DR-3020 REV.0-FEB, 1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 1-11
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. OUTLINE

1. Outline

Figure 2-1 shows the main component parts of
the scanner assembly.

The front and back of a document are illumi-
nated by two, upper and lower, LED arrays. The
reflected light is detected by a photosensitive de-
vice and converted into electrical signals. (This
process is called photo-electric conversion.)

During this process, the image of the document
is broken down into picture elements by the photo-
sensitive device, and the electrical signals, which
correspond to the density of each picture element,
are processed in the image processor, and then
sent to the Personal Computer.

Photosensitive
device (BASIS)

Short focus i
To image
lens array A procesgor
LED array for
front side ]

§ z

Document

Diffusion
plate

LED array

for back side
To image Short focus lens array
processor

Photosensitive device
{BASIS)

Figure 2-1

COPYRIGHT © 1936 CANON INC.
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CHAPTER 2 BASIC DESCRIPTION 2

2. Photo-electric Conversion

The process of converting light into electricity,
which is shown in Figure. 2-1, is called photo-
electric conversion, and the device used for photo-
electric conversion is called a “photo-electric con-
version device”.

The photo-electric.conversion device used in
this machine is a BASIS (Base Stored Image Sen-
sor).

3. BASIS

A BASIS is a single chip photo-electric conver-
sion device which consists of several thousand
photosensitive elemenits of several tens of microns
square arranged in a row, combined with a circuit
which provides the scanning function.

Light beam .LH_\L\

VB T

& Power supply

VBE VE

¢ RESO——] b——o ¢ VRS

Vsa —

Figure 2-2



CHAPTER 2 BASIC DESCRIPTION

Figure 2-2 shows the equivalent circuit of BA-
SIS consisting of one photosensitive device (single
picture element).

Figure 2-3 shows the timing of BASIS and
Figure 2-4, the internal operation of BASIS.

® @ O @
SR !

_—

Reset signal (H) is input in @ RES terminal and
Vs terminal is made the same potential as Vee. @

After making @ RES terminal “L.” @VRS terminal
is made “H” and Vg is reset.

Atthis point, if light is irradiated on i layer shown
in Figure 2-4, i layer will act to transmit the light.
Therefore, the p layer electrons are sentto n1 layer
and flow to the @ power supply. And, the base
voltage Vg gradually becomes higher. @

When n2 (emitter) electrons move to p layer,
the emitter voltage Ve is Ve=V5-Vee and is accumu-
lated in the base capacity. ®

Then when the maximum value of all bits of the
line sensor reaches a certain level, accumulation is
ended. Voltage to the amount of light irradiation
becomes Ve=Veo.

As described in the foregoing, the scanning of
the accumulated image data is scanned succes-
sively after being amplified for each bit.

Ve H
| Accumulated Time |
[ |
Figure 2-3
& Power supply ¢ Power supply @ Power supply
Light ) Light { T Light @f T*ea
& OdP | N ’LLLLLK &\ B e
i i i
L i
Veg 0—— o] Vs —lo e p O%%}@Fa@fp
ng N2 g % % Nz
@ I—o @ l—o @ |—oVE
Figure 2-4
¢ [Pl [ 5, ° o, ° >
- W Peak output monitor
Amplified ? i{ ?/ ?/ ?/ p N
by gmpliﬁer — Output
Figure 2-5
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The switch (SW) in Figure 2-5 is equivalent to
the shutter of a camera. Opening and closing
speed of the switch (equivalent to the shutter speed
of a camera) determines the vertical scanning line
density.

Normally, the opening and closing speed of the
switch (SW) is electrically controlled in such a way
that the vertical scanning line density is the same as
the horizontal scanning line density (determined by
the size of the photosensitive elements).

In this way, the image of the document is
broken up into picture elements of several tens of
microns square.

Scanning
lines -
%]
@Chqrges
mo;forg{onal to
BASIS tne ligr
A { intensi
22@;‘,’5@{‘ sive: | : 'accumtglates.
(char e)V - (R T I T The fight does
g - not reach the
@Charges are sent  black parts of
sequentially from the document,
the end. hence there are
no charges at
these parts.
Figure 2-6

COPYRIGHT © 1896 CANONINC.
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4. Picture Elements
During an actual scanning operation, a single
scanning line is sub-divided into finer elements.
These elements constitute the building blocks
of the image, hence are called ‘picture elements’
(also ‘pixels’ or ‘pels’).

Scanning )
line — Picture
1 elements

Figure 2-7

CANON DR-3020 REY.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 2-3



CHAPTER 2 BASIC DESCRIPTION

Each square shown in Figure 2-7 is called a
picture element.

The smaller a picture element is, the more
faithful the reproduction of the image of the docu-
ment will be.

Document

Figure 2-8

TTTITFTTTTT
=I 11

For larger picture element

Figure 2-9

T R ETy =]

IEE ety

1
i

For smaller picture element

Figure 2-10

2-4 COPYRIGHT © 1996 CANON INC.

From the foregoing, it can be seen that the
smaller the picture elements are, the better the
resolution is.

Resolution is expressed in scanning line den-
sity. The unit of resolution is dots/25.4 mm or raster
lines/25.4 mm.

Density of horizontal scanning
line (4 dots/25.4 mm)

1inch .
Ei i IScannlng
8 i 7 line
Se% =
>c £ \ S
o ] \ 2
SoT ITE B3
ZE /& @
B = 7 =
£ 8 | £
L o D 23
Ao LAl Y s e

og

(4 raster lines/25.4 mm)

Figure 2-11

Scanning line density —— Horizontal scanning line
density:

This is the number
of picture elements per
inch along a scanning
line in the horizontal
scanning direction.
(Unit: dpi)

'—Vertical scanning line
density:

This is the number
of picture elements per
inch in the vertical scan-
ning direction.

{Unit: Ipi)
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il. IMAGE PROCESSING

1. Image Processing Section
Figure 2-12 shows a block diagram of the main
functions of the image processing section.

Line
memory

CHAPTER 2 BASIC DESCRIPTION

) Serial -
From - . Image Binary Image parallel
BASI|S |conversion process 1 process process 2 con\{l%ri?lon
e Compensation -« Error diffusion  « Dust picture
for shading process ) efement erase
* ycompensation *» Edge emphasis
process
- Image |Passi
To hostt - scsl dﬁt”:%ﬁ?f‘ér encode Image
computer controf memory prggietss memory
*MH format
MR format
‘MMR format Pass 2
Figure 212
Image scanning (input) v compensation

Electrical signals (analog) proportional to the
density of each picture element are sent one after
another from the BASIS 1o the A/D converter where
they are converted to digital signals (6-bit) of a level
corresponding to the density.

Next, the following multi-value image process-
ing takes place in image processing section 1.

» Compensation for shading

Compensation is made for random variations
in the light distribution of the LED array and also
random variations in the sensitivity of each element
of the BASIS.

COPYRIGHT © 1996 CANON INC.
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Compensate the gradation to the document.

After digital signals are processed with image
processing section 1, they are binary-processed
(density processed).as well as edge-emphasized.

The sslice level (density adjustment) for this
binary process can be varied from the outside.

After data is processed with image processing
section 1, it is binary-processed:and image-proc-
essed.
* Edge Emphasis Process

This process is to emphasize the edge of the
image when converting the image signals to digital
signals in order to suppress a loss of fine details of
the image.



CHAPTER 2 BASIC DESCRIPTION

 Error Diffusion Process

This provides reproducibility of photograph
documents and other half tones.

Binarized image signals are sent to image
processing section 2.

At image processing section 2, dust picture
element erasing process can be selected.

Dust image element erasing is the process of
erasing unwanted fine dots on the document for
rasing the image encoding rate in the picture encod-
ing {codifying) process of the next stage, the image
encoding rate is raised.

The image signals processed as above are
temporarily stored in the image memory.

When the image is not required to be encoded,
the data is 'sent to the SCSI controller via pass 2.

However, when picture encoding is necessary,
the image is encoded by either the MH, MR, or MMR
method mode at the image encoding processor.

The encoded image data, after being stored in
the encoded data buffer memory, are sent, via the
SCSI controller, to the personal computer.

2—-6 COPYRIGHT © 1396 CANON INC.
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CHAPTER 2 BASIC DESCRIPTION B

2. A/D Conversion
As mentioned previously, the signals sent from the BASIS are analog signals, hence they are converted

into digital signals (to enable them to be processed by a microprocessor).

(Output>] =17 === T
P :White~Gray~Black: <OUtPUt>
<Input> Loy (nput> )
FTTTTTT : — White ‘Black
White ~ Gray ~ Black—»| A/D P00 T Wwhite Back——{ AD [ 0 1
I I Il conversion| | {1 1t ool conversion| _—_» g 4
0 ~ 05~ 1 T A T LS B YR
~ 05~ 1) W) 0 1
4types (0) ~(15)
A: For an output of 2 bits B: For an output of 4 bits
16 types
Figure 2-13

Figure 2-13 shows a comparison between the case where the digital signal output after A/D conversion
are 2-bit signals, and the case where they are 4-bit signals. (The input voltages shown differ from the actual
values).

If it were only necessary to judge whether the image density of the document was black or white, the output
need only be one bit. In actual fact, however, it is necessary to reproduce halftones such as gray.

If the output is two bits, it is possible to output four values “00,” “01,” “10,” and “11.” Consequently, the
input signal {analog) which changes from 0 [V] to 1 [V] as the image of the document changes progressively
through white, gray, and black, is converted to a digital signal of one of the above four levels corresponding
to the particular analog level.

1f the output is four bits, a total of 16 values can be obtained.

In other words, as the number of output bits increases, the resulting digital signal represents the changes
in density of the document image more faithfully (good tonality).

This machine uses 6-bit signals which can represent a total of 64 tonal gradations.

COPYRIGHT© 1996 CANON INC. CANON ‘DR-3020 REV.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 2-7



CHAPTER 2 BASIC DESCRIPTION

3. Compensation for Shading
The BASIS output corresponding to each picture element is not necessarily a uniform value, even if all
the fight reflected on a document of uniform density in the scanning line direction is detected. The reasons
for this are as follows:
Reasons: 1. The light intensity of each LED array is different.
2. The sensitivity of each photosensitive element of the BASIS (several thousand) is

different.
Light -  LED Short focus BASIS .~ BASIS
intensity array lens array output

Figure 2-14

Compensation for the above-mentioned variations in the output of the BASIS is called “compensation for
shading”.

In other words, when light reflected on a document of uniform density is detected, the output of each
BASIS differs, hence compensation is applied by multiplying each BASIS (corresponding to each picture
slement) so that all the outputs are equal.

-«+— Even density ——

Document |

'
v
y
'
)
'
'
v
)
'

H
1
‘
H
3
1
'
v
a
v
'

BASIS output
or AD

conversion output

.

: Compensated output
1 picture element at the adges of BASIS
Qutput at the

edges of BASIS

Figure 2-15
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CHAPTER 2 BASIC DESCRIPTION

For instance, when the image changes from white to black, the individual output of BASIS becomes as
shown in Figure 2-16.

"""""""""""""""""""""""" = For 4-bit output

BASIS output or 111" (15)

A/D conversion Output of BASIS®
output

BASIS referénce value

H )

; ~ '« For 4-bit output
X "0000" - (0)
White —_— Black

Document density
Figure 2-16

An explanation of the principle of shading compensation where only the output of a certain single picture
element ® of BASIS is taken into consideration is given below. {Note that, here, it is assumed that the A/D-
converted output is four bits.)

At the time of shipment from the factory, white paper is scanned and the respective BASIS output data
stored in memory. Next, the compensation coefficients for making the level of all the individual BASIS data
uniform are calculated. The value (y) of a certain scanned picture element of BASIS, @), is measured, and,
in accordance with that value, all the respective compensation coefficients from “y” to “1111” (15) are
calculated and memorized.

During an actual document scan, if the density of its image is “X”, the -output value (Y-k) after
compensation for shading can be obtained by the pre-compensation output Y by the compensation
coefficient.

For reference: The RAM that memorizes the compensation coefficient for shading compensation is
called “Index Table RAM”.

COPYRIGHT © 1996 CANON INC. CANON DR-3020 REV.0 FEB.-1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 2-9
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Short Focus Lens (fiber optic lens):

A short focus lens has a fiber-shape configura-
tion as shown in Figure 2-17. The characteristic of
this lens is that the focal length can be kept short.

Document

Light Short focus lens

Figure 2-17

2-10 COPYRIGHT © 1996 CANON INC,

Light rays entering the lens are repeatedly
reflected inside the lens as shown in Figure 2-18.
The interval between these light ray reflections is
proportionate to the wave length of the incident
light.

For instance, when the lens is shorter than the
ratio of the light wave length as in (D of Figure 2-18,
the emerging light rays are focused, and when it is
long as in @, the emerging light rays are diffused.
When the lens length matches the ratio of the wave
lengths as in 3, the emerging light rays are parallel
rays, and the image of the document is focused in
its original size on the image plane.

Short focus lens

I
AV

Figure 2-18
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4. Line Memory

The line memory is used to memorize one scanning line of data. The shading-compensated data (signal)
is temporarily stored in this memory.

Data cannot be read from the memory while a “write” operation is taking place. Consequently, in order
to change the “write” and “read” processing timing, a 2-line memory is provided, and “read” and “write”
performed alternately, data being written to one line of memory while data is being read from the other memory.

The line memory is used mainly for comparing the image density of the line being read with that of the
previous line before edge emphasis image processing takes place.

Read-out

’! Line memory( ) I—'
] Write-in ] Line memory @

B

@ Write-in —
Line memory Z )
—————————————— [ Tine memory @ |72+

GG

Figure 2-19
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5. Edge Emphasis Processing

Edge emphasis is a kind of electrical processing which emphasizes light and shade in.order to make the

image appear sharp.

Figure 2-20 shows the waveform of the image signal obtained after edge emphasis.

1 picture element
Black 64 Black 64
g
g 60 60
5 =>
2]
z 30 1 30
8
D .
Edge pottion
< gep Edge portion
White 0 White 0
Before edge emphasis
Figure 2-20

After edge emphasis

Principle: Density processing is performed by comparing the data in the conversion table provided for
performing edge-emphasis, with the target picture element.

Tar%et picture
€l

ement -
(density a)
Tar%et picture | 0 | -a | 0 7y p2
element — . &
(density a) a | 4a| a|E
co
.9
86
Conversion— 0 | -a | 0 |52
table £°
Horizontal — &
scanning direction
Figure 2-21
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If the density of the target picture element is increased fourfold and the density at the other four points
multiplied by -1, the overall density will remain unchanged.

Arithmetic processing in the horizontal scanning direction takes place simultaneously with data read.
Arithmetic processing in the vertical scanning direction takes place by using the line memory to convert the
data in the previous line.

Figure 2-22 shows the principle of edge-emphasis processing in the case where the A/D converted data
consists of two bits.

S
ROl
\@‘5\0 0
ST o 0
w10 1
0 1 0
c 0 1 1
% 0 1 0
2l lo > 0
B 0 0
211 1 > )
£ 0 0 }\ 0 . Q\OC'
g [o 0 { 2y > 0
2 0 @ x0° a @ -1
5] oty o
2 0 Rt S -1 -1
§ gt ‘3‘\\6\‘@ e \X@‘ g 2
2 a 1 -1
& 0] e < o1z 2
o S 1 0
(V3 o 1 -2
-1 2 ¢}
0 2 0
-1 -1 /
o -1
0
¢}
Figure 2-22
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6. Dust Picture Element Erase Processing
Dust picture element erase is a kind of electrical processing which erases small black specks {noise) on
the document that have nothing to do with the image.

Dust picture
element ————(%)

DR-3020

Figure 2-23

This function removes fine grainy specks that resuit from the above-mentioned edge emphasis
processing if a document with a blue background or a dirty document is read.

It removes noise components from the image, thus making the image easier to view, and also raises the
encoding rate during image encoding, thus enabling recording to an external recording medium to be carried
out efficiently.

Principle: The table below is used to perform dust picture element erasure.

[o2]
£
£ =)
] < ok
2 Target picture z R
K I element = KX
3 8 RS i
= 2} oo |_Target picture
< I s element
—_—i ‘Q
Horizontal scanning 5
>
A -
Horizontal scanning
B
Figure 2-24

For Figure 2-24 A:

If all the '8 dots surrounding the target picture element differ in color from the target picture element, the
target picture element will be judged to be dust, and erased.

For Figure 2-24 B:

If all the 16 dots of the one course surrounding the target picture elements differ in color from the target
picture elements, the target picture elements will be judged to be dust, and erased.
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7. Slice Level Processing

As mentioned previously, the image can only
be expressed as “black” or “white” when seen in
terms of the potential of each picture element.

In order to classify a picture element as either
black or white, it is necessary to cut the signals
corresponding to the image density of the docu-
ment, at a certain level, and to judge signals above
that level as black and those below it as white. (This
is called binarizing.)

For reference: The level at which a picture
element is divided into white
or black is called the “slice

CHAPTER 2 BASIC DESCRIPTION

The slice level is normally compared with the
digital signal obtained after compensation for shad-
ing.

For example, if the BASIS output is converted
to a 4-bit digital signal dufing the digital conversion
process, the slice level will be set at a value some-
where between “0” and “15”, and compared with the
shading-compensated output (a value between “0”
=*0000" and “15” = “1111").

level”.
Qutput after Output after
shading shading
compensationJ; compensanori
i s Black £ Black
t
Slice 5
level 4
i 2
White
Density
Document
At slice level = 6 At slice level = 4
Figure 2-25
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Figure 2-26 shows an example of the case
where the A/D-converted digital signal output is four

Document

CHAPTER 2 BASIC DESCRIPTION

bit digital sign

als.)

bits and the slice level is “6.” {This machine uses 6-

(Density level = 15)>(Slice level = 6)

(1:picture element) Example Output
. v fPere——(—— ooy 1 g
’ BASIS forpshading (4 processing a
(100%) (Density level = 9)>(Slice leve! = 6)
(9V) |A/D conversion,o 7( Density ,
BASIS i e ey L
(56%) (D%nsity level = 5)<(Slice level = 6)
(5V) |A/D conversion; T 7( Densi
compensation [0 ensity ﬁ—“—>|:] :
BASIS for%hading 1 )) processing ¢
(D%nsity level = 2)<(Slice level = &)
(2V) |A/D conversion,ig 7( Densi
compensation [T )} ensit —————u——-—|:| ;
BASIS for%hading 0 processing d
(Density level = 0)<(Slice level = 6)
(0V) |A/D conversion;g 7( Density ,
o J——| mass cqmosrgton |§— 7| oroesethg [

2-16
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8. Tone Compensation (y Compensa-
tion)

When data read with the BASIS is being sent to
the image processing section 1, the level of the
image data is converted for each picture element in
accordance with certain rules and then output.

This is called tone compensation process, the
concept of which is explained below.

Document density

1 1
100 255
QOutput after shading compensation process

Figure 2-27

The relationship between this document den-
sity and the level of output after shading compensa-
tion process, or the level of input toy compensation
process is not a straight line. If the level of input from
the shading compensation process section is re-
corded without being subjected to tone compensa-
tion, and printed, the result will be a dark printed
image.

Accordingly, the level is converted so that an
appropriate density is obtained.

@ Tone Compensation in Character Mode

Figure 2-28 shows the relationship of tone
compensation in character mode.

In character mode, the output level is tone-
compensated on the dark side so that the charac-
ters are clearly recorded.

COPYRIGHT © 1936 CANON INC.
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255
=]
g F1
=
le} F5
F9
0 Input 255

Figure 2-28 Tone Compensation
Process in Character Mode

@ Tone Compensation in Photograph Mode
Tone compensation in photograph mode, un-

like that of character mode, is processed so that

light and dark images are faithfully reproduced.

255

Qutput

Input

Figure 2-29 Tone Compensation
Process in Photograph Mode
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9. Error Diffusion

The error diffusion process compares the value
of one picture element (in the case of 4 bits, dark
ones.are “0” and the brighter ones, “15”: since it is
8 bits in this machine, the values are 0 and 225) of
input image data with the threshold value of a
certain standard and if it is smaller than the thresh-
old value, outputs it as “0" and if larger, outputs it as
15.

The difference between the values of the input
and output picture elements is then added to the
next picture element to be processed.

The resultant picture element value with the

Line 1, 1st Row

added value is successively subjected to the next
process as the input picture element value. As a
result, the input picture element made simply into a
binary value and the average value of the overall
density of the output image that has been proc-
essed using the error diffusion process, are practi-
cally the same.

A concrete example of this is as shown in
Figure 2-30.

Process the density slice level as “8.” First,
when processing the first row of Line 1, since
density (3) is smaller than the slice level “8,”
the output density is “0” and the resultant error is
+3(=3-0).

(3] 6|9 |12]14]6 |2 0

+3

Input image

Outputimage

Error3=(3-0)
tOu’tput image
Input image

Figure 2-30

Line 1, 2nd Row

3 /6] 9|12|14]6 |2 0|15

Input image

Output image
(6 +6)>8>"15"

Diffusion error of
Line 1, 1st Row

Error -6=(6+3)-15

T e
Input |mageT Output image
Error of
Line 1, 1st Row

Figure 2-31
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Next, when processing the second row of Line
1, since the error is diffusion {o the right, the density
of the picture element of Line 1, 2nd Row becomes
“9” (=3+6).

As this value is bigger than the slice level, the

Line 1, 3rd Row

CHAPTER2 BASIC DESCRIPTION

output density is “15” and the error becomes "-6” [=
(6+3) - 15].  (Figure 2-31)

The picture element density of Line 1, 3rd Row
is “3" (=9-6) and smaller than the slice level “8", so
the output density becomes “0” and the error “3” [=
(9-6) - 0]. (Figure 2-32)

3|6 |lollt2{14] 6] 2 015 0

Input image

become as Figure 2-33:

Qutput image
(9—6)<8—"0"
T)— Diffusion error of

Error3=(9-6)-0
'L T—Output image

Error
Line 1, 2nd Row Line 1 1st Row
Input image
Figure 2-32
If the rest is processed in the same manner, the images
3|6(9|12(14|6 |2 0115/ 015(15|0 0
Input image Output image
Figure 2-33
CANON DR-3020 REV.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 2-19
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In the case of Line 2, the processing is carried
out using the density Line 2, 1st Row as the stand-
ard. If the rest is processed in the same manner, the

images become as Figure 2-34:

316]|9(12/14/6]2 0|15/ 0|15{15/0] 0
5(2]10|11]13] 8] 2 0]0|15/15|15/ 0|0
6(3]9(12{14|5]| 6 I::>01501515015
417 (10]/15{12{10}| & 0|15{ 0 |15]15|15{ O
3(6[13/8/9(|6]4 0|15/ 0]15{15/ 00
Figure 2-34
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10. Resolution Changing
Resolutions can be selected in this machine from among 300/200 dpi in the hotizontal scanning direction
and 300/200/150 Ipi in the vertical scanning direction.

Principle:

» Changing of Vertical Scanning Resolution
The document is scanned in the vertical direction, changing the feed speed of the document. Inthe case
of 200 dpi, feed speed is made 1.5 times that of 300 dpi, and in the case of 150 dpi, twice the speed.

Changing of Vertical
Scanning Resolution For 300 1pi

ABC - ABC - ABC

Document Scanning Output

l

ABC

Feed speed: Twice that of 300 Ipi Scanning

For 150 pi

ABC

Output

Figure 2-35
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¢ Changing of Horizontal Scanning Resolution
Horizontal scanning resolution is changed by temporarily storing the data in memory and then when reading
out the data, skip-reading (thinning-out) picture elements in accordance with the resolution.

For 200 dpi

4 4 v -+— Thinning-out positions _
101]2]3lals[e|7]|/]e]¢ 1[1]2]a]s]/]ex
2l1]2]sa[s]e]| 7] [eq]e 2(1]2]a]5]{ [e
sl1]2]s]als]e]7] [eqe = 31245\ e
al1]2]sl4]s]e|7| Jeqfs al1]2]4]5]]]ea
s[1]2[3[4]5]6]7)\ [e]¢ 501]2[a]s]] e
o), L[ | =] N

Memory Read out
Figure 2-36
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lll. IMAGE ENCODING

1. Outline

As mentioned previously, the image data con-
sists of “black” and “white” picture elements. The
image data read by the BASIS can be output
directly to a personal computer without problem.
However, when it is recorded onto an external
recording medium through the personal computer,
the amount of data that can be recorded on a single
disk is limited due to the capacity of the disk.

To overcome this, it is necessary to reduce the
amount of data in the image of the document.

The reduction of the data contained in the
image is called "encoding”. The opposite process
of restoring the encoded data to its original form is
cailed “decoding”.

2. Explanation
a. Outline

@ Encoding rate
The encoding rate is the ratio of the number
of bits of data after encoding to the number of
bits before encoding.
Number of bits of data after encoding
Number of bits of data before encoding

Decoding rate =

@ One-dimensional encoding format (MH format)

[TT TTIIITTTITT
t— A——B- C

Figure 2-37
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One “read” scanning line can be divided
alternately into white parts and black parts.
This corresponds to A to E in Figure 2-37. The
number of picture elements in each of these
sections is called the run length, or simply the
run. The format of encoding used for encoding
and sending the color (white or black) and run
length of each of these sections is called run
length encoding. The code used is a modified
Huffman code, hence it is called Modified
Huffman encoding format. (Also abbreviated to
MH format.) This format is called a one-dimen-
sional encoding format because it can only be
encoded in the horizontal scanning direction
(i.e. in one dimension) of a document which
widens in one dimension.

Two-dimensional encoding (MR format)

Previous line

q

Present line

Figure 2-38
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By enlarging two continuous scanning lines
such as those shown in Figure 2-38, then
comparing the positions of the black/white
boundary squares on the respective scanning
lines, it can be seen that they are offset in the
left-right direction. Specifically, this refers to
parts D, @, and @ in the figure. The format of
encoding whereby the positions of the black/
white boundary squares-on one line are com-
pared with the corresponding positions on the
previous line, and the offset encoded, is called
two-dimensional encoding.

The name “two-dimensional encoding”
comes from the fact that the positions of the
black/white boundary squares in the horizontal
(left-right) scanning direction in one line are
compared with those of the previous line in the
vertical scanning direction.

This'is called Modified Read encoding for-
mat. The word “READ” is an acronym meaning
Relative Element Address Designative.

This format is used for documents with squar-
ish characters such as Chinese characters.

This encoding format has the disadvantage
that because encoding always proceeds while
the data on one line is compared with that on
the previous line, once an encoding error oc-
curs it will affect the subsequent lines as well.

@ MMR format

T

11T
I
T

—o Reference line

Figure 2-39
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In the MR format, one line in every K lines (k
parameter: described later) is encoded by one-
dimensional encoding, and the remaining lines
are encoded by two-dimensional encoding. In
the MMR format (Modified Modified Read), all
the lines will be encoded by two-dimensional
encoding on the basis that there is one imaginary
white line in all before the first line.

This encoding method resulis in a higher
image compression rate than that of the MR
format.

One-dimensional encoding formats
Run length
Looking at a single scanning line, it can be
seen that it can be divided alternately into
several white and black sections.
The'sections A, B, C, D, and E in Figure 2-40
below are called runs. For example, section A
is a white run.

1 line

TITTTTTTITIT]

A B C
& @ (13)
Figure 2-40

Run length of Figure 2-40 is as shown in Table

2-1.

Area Run Run Length
A White run 5
B Black run 3
C White run 13
D Black run 7
E White run 1700

Total — 1728

Table 2-1
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@ Terminating code and make-up code

When image data is being encoded, each
line is encoded using Huffman code. A Huffman
code consists of a terminating code and a
make-up code.

CHAPTER 2 BASIC DESCRIPTION

® Method of encoding

A read scanning line is divided into runs (A to
D) as shown in Table 2-5, then each run is
encoded as follows:

s When the run length is 63 or less

The sections with a run length of 63 or less

Terminating codes are A, B, C, and D. These sections are en-

White run length| Code | Black run iength Code coded using only terminating codes.
0 00110101 ] 0000710711 In other words, the Huffman code for these
1 000111 010 . N
2 0111 2 11 runs consists of only a terminating code.
3 1000 3 10
4 1011 4 011
5 1100 5 30}1
9 H}? 9 080?1 Part run_[Run fength] Make-up code| Terminating code {Hufiman code
8 10011 8 000101 . 1
9 10100 9 000100 AWhite run None  [TT0D 1a
00111 10 6060100 B Black run @\ None
/ﬂ_’\\_—/—\/ C White run 3 None /|oobQ11 000011
~"54 [ 0UTvoree 7 [ D.Black run 7 \_None / |ooo1 00011
55 01011000 55 000000100111
56 01011001 56 000000101000
§ 57 01011010 57 000001011000
B |gmmn m | mee
60 01001011 60 000000101100 White ru/r{ length Klilack run Jength \Code
61 00110010 61 000001011010
62 00110011 62 00001100110 ¢ 0000149111
63 00110100 63 000001100111 ; ?}0
3 40
0
Table 2-2 g
8 8
g 9 0
10 }? I
Make-up codes i 2
13 3
White run length| Code | Black run length Code /14—‘ g 0
64 1011 64 0000001111 ] 00
128 10010 128 000011001000 7 00
192 010111 192 000011001001 \_/
256 0110111 256 000001011011
/’\% —aaannnlanase”
1838 I - S o -
1600 010077 1600 0000001011011 Table 2-5
1664 011000 1664 0000001100100 abie 2-
1728 010011011 1728 0000001100101
EOL 000000000001 EOL 000000000001
Table 2-3

Make-up Codes (added)

Run jength -

{white or black) Make-up code
1792 00000001000
1856 00000001100

%0_\ 000000011 ‘01

—=ean0n11101
2560 000000017111
Table 2-4
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» When the run length is 64 or more

These sections are encoded using one make-
up code and-one terminating code.

First, the machine refers to the make-up
code table and finds a run length which is either

smaller than or the same as the actual run
length. Next, it refers to the terminating code
table and finds the difference between the
actual run length and the run length of the
make-up code, then encodes the section.

Make-up | Make-up
Part A?&‘,{,a] code code Huffman
tength| Terminating | Terminating code
code code
E | White
1700 _

Terminating Codes

Make-up Codes

K 00001101

Table 2-6

COPYRIGHT ©1996 CANON INC.
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Whiterunlength|  code  |Black run Jerfgth co,dé White run Ienéttg code  |Blackmnlength| code
0 00110101 [¢] 0002110111 64 64 0000001111
1 000111 1 (i 128 128 000011001000
/ 2 1" 192 000011001001
10 256 000001011011
/ oogr{o11 _Q_‘Ll/ 320 000000110011
33 010010 ] ™384 ____| 000000110100
34 00010011 34 000011010010 [ T
35/ 00010100 35 000011010011 011011011 1408 T
65—— 36 000011010100 010011000 1472 6000001010101
a7 ©0010110 37 000011010101 010011001 1536 0000060011010
38 00010111 38 000011010110 010011010 1600 0000001011011
39 60101000 30 000011010111 (OTI000)— | 1664 0000001100100
40 1001 40 000001101100 010011011 1728 0000001 100101
//—\ 41 000001101101 000086000001 EOL 000000000001




The encoding of one scanning line is as

follows:

1728 picture elements
Bit of
Part Run Huffman code |Huffman)|

code
A 11000 4
B ao 2
o] 000011) [}
D 7100011 D 5
E 1700);01100000010101) 14
Total 1728 31
d100 00007100071 1X011000000107101>

A B C D E
Data
Table 2-7

In the above example, 1728 bits (one line of
picture elements) are encoded into 31 bits, that
is, the compression rate is

31 bits/1728 bits = approx. 1/56.

* When the run length agrees with the make-
up code
Both a white run of 640 and a black run of
1088 correspond with values in the make-up
code fable. However, it is not possible to
encode data using a make-up code alone,
hence it is necessary to use a terminating code
(run length-0) at the end run length of the make-
up code.
White run 640 = White run 640 + White run 0
Make-up code Terminating
code

COPYRIGHT © 1886 CANON iNC.
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* When the beginning of a scanning line is a
black run
This machine is designed so that the encoding
of a scanning line starts from white'when a scanning
line starts with a black run, as shown in‘Figure 2-41,
a white run of run length zero, thatis, a dummy run
is inserted in front of the first run of the first scanning
line before encoding takes place.

1728 picture elements
T TTT I
[4

A B
Black run 803 White run 925
Figure 2-41
No. of
Run Code data bits
Dummy | White 0 | 00110101 8 bits
A Black | 803 | 000000100110000 ‘| 25 bits
0011010011
B White | 925 | 011010011000000 1| 17 bits
10
Total run length | 1728 | No. of data bits 50 bits

When scanning line starts'with black line
Table 2-8

¢ EOL
The EOL (End of Line) shown in the make-up
" code table is cailed a line terminating code. It
is code which indicates the end of a line.
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Two-dimensional encoding format
Reference line and encoding line

In a two-dimensional encoding method, en-
coding proceeds while the present line is com-
pared with the previous line. Consequently, the
line presently being encoded is called the en-
coding line, and the previous line is called the
reference line.

Present coding —Next coding

)] } Tinel

Figure 2-42

Parameter K

As mentioned above, two-dimensional en-
coding takes place while the present line is
compared with the previous line. Consequently,
the scanning lines on one page are gathered
into groups of several lines each. The first line
is encoded by one-dimensional encoding, as
mentioned above, and the subsequent lines
are encoded by two-dimensional encoding while
the data in the present line is compared with
that of the previous line. The number of lines in
a group is called parameter K. (Used with the
MR format.)

N
4 AL
lines )
i
)7
4 /4
lines A\Y
)
When parameter K= 4
7777 -~ -One-dimensional coding
1 -+ Two-dimensional coding
{comparing with previous line)
Figure 2-43
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Top of scanning line

@ Change picture element

A picture element whose immediately pre-
ceding picture element and color (white or
black) are different is called a change picture
element. In other words, a change picture
element is the first picture element of each run.

[TITTTATL]

+ : Change picture elements

Figure 2-44

@ Relative distance

Relative distance is the distance between
one picture element, taken as a datum, and
another.

The side to the right of the datum picture
element is the plus side, and the side to the left
of itis the minus side. The two picture elements
may sometimes lie on the same scanning line,
or on different scanning lines.

For example, in Figure 2-45, if “a” is taken as
the reference, the relative distances of “b,” “c,”
and “d” from “a” are as follows:

ab=4
ac=-5
ad=0

Assume, for example, that the absolute value
of a relative distance is I5l.

L e T T e T T T T T
T TP P def [Tl T T 1
5
Figure 2-45

CANON DR-3020 REV.0 FEB, 1996 PRINTED IN JAPAN {IMPRIME AU JAPON)




Reference ling
Encoding line
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The absolute value of the relative distance is
simply the distance between two picture ele-
ments, without using either of them as a datum.

[TTT Tl TTTTTTT el T 1]

Absolute value of
relative distance =
Run length

Figure 2-46

The absolute value of the relative distance is
the same as the run length from “a,” including
“a,” to a point immediately before “b,” as shown
in Figure 2-46.

Necessary picture elements for encoding
Encoding takes place after the picture ele-

ments a0, al, a2, b1, and b2 on the encoding

line and reference line have been determined.

Figure 2-47

First, the position of a0 is determined, then
the positions of the remaining picture elements
(a1, a2, b1, and b2) are determined.

a0: This is the reference picture element or

starting point change picture on the en-
coding line. This position is determined
by the previously executed encoding
mode.

Assume that the white picture element
immediately before the actual picture
element is a white picture element and
that it is a0.

CHAPTER 2 BASIC DESCRIPTION ¥22

i 1line |

ITTTTIATT +-Coding
line

Take:this ~Actual picture element
point-as a0

Figure 2-48

al: First change picture element to the right
of a0 on the encoding line

a2: First change picture element to the right
of a1 on the encoding line

b1: First change picture element of the op-
posite color to a0 on the right of ag, on
the reference line.

Reference line | | ]
Encoding line.

a0

@ That right over a0 is not b1.

@ That having the same color as.a0 is not bi.
@ Thisisbi.

Figure 2-49

d. Encoding mode
From the positional refationship between a0,
at, a2, b1, and b2 on the reference line and
encoding line, encoding takes place in one of
three encoding modes.

(M Pass mode

This mode is used when b2 is on the left of
al, as shown in Figure 2-50. Encoding in this
mode takes place with the code “0001” (P is
used as a symbol). After encoding has taken
place, a0 is moved to the picture element on the
encoding line immediately below b1 (i.e. 0) in
preparation for the next encoding operation.
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Figure 2-50

However, if b2 is directly above a1, the pass
mode is not used.

Reference line
ing line

Figure 2-51

@ Vertical mode
This mode is.used when the pass is not used
and the absolute value | a1 b1 | of the relative
distance between b1 and a1 isno more than 3.

Reference li
Encoding line

When a1l is in this zone,
it is the vertical mode.

Figure 2-52

During the encoding process, the relative
distance between a1 and b1 is expressed using
the following symbols.

V(0)...at1 is directly beneath b1

VR(n)...at is on the right of b1

YL{n}...a1is on the left of bt

Where n is the absolute value of the relative
distance between a1 and b1.

n=123

After encoding, the position of a1 becomes
the position of the new a0, in preparation for the
next encoding operation.

COPYRIGHT © 1996 CANON INC.

® Horizontal mode

This mode is used when neither the pass
mode nor the vertical mode is used and the
absolute value | a1b1 | of the relative distance
between b1 and a1 is 3 or more.

In this mode, encoding is performed by in-
serting the absolute value of the relative dis-
tance l-a0at | and lata2 | with Huffman code M
(ala1) and M (ala2) after code “001” (ex-
pressed using symbol H) which represents the
horizontal mode.

M(a0a1)'is the Huffman code of run length of
the color which contains a0, and M(a1a2) is the
Huffman code of run length of the color which
contains al.

The Huffman code is exactly the same code
as that used in one-dimensional encoding.

After encoding, the position of a2 becomes
the position of a0, in preparation for the next
encoding operation.

Reference line ]
Encoding line

20 a1 el a2t

White line 16 Black line 6

[ 1
M(a0a1) = M (White 15) M(ala2) = M (Black )
"110101" "0010"

%

H+M(abal)=M(ala2)

[ 4 i
Q001 110101 co10

Figure 2-53
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Encoding procedure

The encoding procedure determines which
of the following three encoding modes is to be
used. After the encoding mode has been deter-
mined, encoding takes place using the code in
Table 2-9. The encoding procedure is shown in
the flowchart of Figure 2-54.

Procedure 1

@

@

When the pass mode is detected, encoding
takes place with code “0001”. Subsequently,
picture element a0’ directly below b1 becomes
the new a0, in preparation for the next encoding
operation.

If the pass mode is not detected, the program
proceeds to procedure 2.

Procedure 2

O]
@

®

COPYRIGHT © 1996 CANON INC.

The absolute value of the relative distance
alb1 is calculated.

If l.atb1 =3, a1b1 is encoded using the vertical
mode. After encoding, a1 becomes the new a0,
in preparation for the next encoding operation.
If 1 a1b1 23, run lengths a0a1l and ata2 are
encoded using one-dimensional encoding af-
ter code “001” which indicates the horizontal
mode. Subsequently, a2 becomes the new a0,
in preparation for the next encoding operation.

CHAPTER 2 BASIC DESCRIPTION ¥R

Mode Code Mark Code
Pass b1b2 P 0001
Horizontal alat, ala2 H 0014M (aGat) +M (ata2}

Note

Verlical | aljustbelowbl |a1b1=0{ V(0) {1

atbi=1| VR(1)] on

atl is atright of b1 alb1=2| VR (2) { 000011
alb1=3 | VR (3} | 0600011
atb1=1| VL (1) | 010
alisatleftofbi jaibi1=2| VL (2) [ 000010
albi=3{ VL {3) | 0000010

CANON DR-3020 REV.0 FEB, 1936 PRINTED IN JAPAN (IMPRIME AU JAPON)

Note: Those in parenthesis refer to the code in
Tables 2-2, -3, and -4.

Table 2-9
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First line of YES

each K lines?

‘ EOL+ 0 ‘ ‘ EOL+1 ‘
I I
Place & One-dimensional
immediatel gefore encodin
1st picture glement.

Pass mode
encoding

g’)ust

Place ag
below

NO

Horizontal mode ’

Vertical mode
encoding encoding

]
] Place ag over ay ‘

! Place ag over ay ‘

N0 g otngZ>

YES

YES
Add RTC

... BRTC means the signal that
indicates end of one page of image.

Figure 2-54
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f.

Start and end of encoding line

@ Processing at the start of the encoding line
At the start of the encoding line, it is assumed

that a white picture element exists immediately

before an actual picture element, and a0 is

placed immediately over it.

a0 al——-

- a0 al-1 —~

Actual encoding line

[TTTTD
[4

LITTTTI

1
a0 (white in.color)

Figure 2-55

Because a0 is not located above an actual
picture element, the first run length, a0at, of
the line is replaced by a0al-1. As shown in
Figure 2-55, aOa1 is white run length 8, how-
ever the actual number of picture elements is
only 7. Consequently, a0al is replaced by
alat-1, thatis, by 7.

As a result, the first picture element of the
encoding line is black, as shown in Figure 2-56,
and if the line is encoded in the horizontal
mode, M(a0a1) will be white run 0.

Actual line
Reference line

H+M (a0al) M (a1 a2)
}
M (a0 a1-1)

}
White 0 Black 5
Figure 2-56

When the encoding line shown in Figure 2-57
starts with a black picture element:

Figure 2-57 shows an example of encoding the
first part of the scanning line.
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Actual line

v (0) VR (1)

a0 atl
Without b2
i | Figure 2-59
atal a2
H +M (white 0) +M (black 3) An example of encoding of the scanning line

end is shown in Figure 2-60.
Figure 2-57

@ Processing at the end of the encoding line
At the end of the encoding line, it is assumed
that a picture element of the opposite color to
that of the last picture element on the actual
encoding line exists. Encoding continues until
the opposition of this picture element is en- i '
coded.

Actual encoding line

Actual encoding line

[TTTTTTITH [T
' 4
Black in this case White in this case
Figure 2-58
This picture element is encoded as a1 in the b1

vertical mode, and as a1 or a2 in the horizontal
mode. If neither b1 nor b2 is detected at an
actual picture element on the reference line, or 4 o eo

if b2 only is detected, b1 or b2 will be replaced H+M (white 3) + M (black 3)
immediately after the last picture element on

the reference line.

Figure 2-60
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SYSTEM CONFIGURATION

System configuration is as follows:

Printer

Keyboard

PC (Personal Computer)
CPU

Display

Printer

Keyboard

DR-3020 (this maching)
External Recoding Device
I/F Board '

Application Software
Driver Software

Display

PC

HAPTER 3 OUTLINE OF OPERATION

I/F Board

DR-3020

Application
oftware

Driver Software External
Recoding Device

Figure 3-1

: Controls the system
: Equal to or higher than 486, Clock 66 MHz, RAM 8MB

Windows® 3.1

: Displays image, and displays retrieved, registered screen.
: Prints out image

: Instructs image input, retrieving, efc.
: Carries out image input

: Records image, and retrieve ID

: Interfaces with SCSI

Adaptec

- AHA-1542CF 1SA 154x

- AHA-2742 EISA 2700 Series
- AHA-2842 VL Local Bus card
- AHA-2940 PCI PCl card

: Software for recording and retrieving image
: Software for operating DR-3020
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EXPOSURE SYSTEM

A. Scanner
Figure 3-2 shows the scanner used in this
machine.

LED array
for front side

Bmm

Diffusion plate

To image processing section

Photosensitive
device (BASIS)

To image processing section

Front side

Document

Diffusion plate
\’.’

LED array for back side

Short focus lens array

Photosensitive
device(BASIS)

Figure 3-2

The document is illuminated back and front at
the image readout area by two LED arrays while
being conveyed at either high speed (241.9 mm/
sec), midium speed (181.4 mm/sec) and low speed
(121.0 mm/sec).

The light reflected on the document converges,
via the short focus lens arrays (fiber optic lens
array), on to the BASIS to form an image of equal
size.

3-2 COPYRIGHT © 1996 CANON INC.

The front and back sides of the document are
read at points that are offset by: 6 mm in order to
prevent the image on the back side of the document
from being read through to the front side.

Light reflected off the document is photo-elec-
trically converted by the BASIS and the resulting
signals are variously processed by the image
processing section.
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While the image is being scanned, light from
the LED arrays are diffused by the diffusion plates,
and fight is illuminated from the back of the docu-
ment. By this means, the background area of the
document is made “white”.
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CHAP

TER 3 OUTLINE OF OPERATION

lil. BASIC OPERATION

A. Fu

nctions

The functions of this machine can be broadly classified into the following three sections: read-out
assembly, feeder assembly, and control assembly.

| |
| - l
(=) 1
|2 § Feeder assembly i
I &g !
| ! Feeder |
| I system |

l<:>To personal
i computer

Figure 3-3
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B. Main Drive
This machine has a main motor (M1) which is used to convey the document and a document board-motor

(M2) which is used to raise and lower the document board.

Main motor
CPU PCB assembly NI

M1}

Pick-up clutch drive signal (PPUD)‘

(1)
A

Document
board

Figure 3-4
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C. Power ON Sequence
Figure 3-5 shows the power ON sequence of
this machine.

Power ON

DRAM NG
check

OK

LED101 on CPU
PCB assembly
lights up

Stop {

Keep documeni™~ NG
board motor (M2)
on for 3 sec,

After 2
second OK 1 Stop

" Keep
‘main motor (M1 NG
and pick-up-cluich
L1) on for
0.5 sec

OK Stop

End

Figure 3-5
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D. Timing Chart

Figure 3-6 shows a timing chart for each of double-sided, A4 sheets whith, 300 dpix 300 Ipi without

momentary stop.

HAPTER 3 OUTLINE OF OPERATION

Power ON Start of document-scanning Power OFF
STBY SCAN STBY §
Main motor (M1) 7
3000 30|
Document board motor (M2) 7
Lo <]

LED array !

. : —He500
Paper pick-up clutch {CL1) | I ]
Momentary stop clutch (CL2) ' " ; ‘ ]
Document sensor {PS1) ; !

Do 180 ' '

Regstration sensor (PS2) — — s
Scanning start sensor (PS3) _:_ y
Paper defivery sensor (PS4) o —— y

Document read-out 284 204ri i 284 -t 28 :
Transmission to buffer e — g
Unit: ms
Figure 3-6
Duration Purpose
SCAN | Time during which | Picking up the document
the main motor is ON | e llluminating the document by the LED
array and projecting its reflected light
onto BASIS
STBY | Time during which | ‘Preparing for receiving document
the command canbe | scanning
accepted
Table 3-1
COPYRIGHT © 1996 CANON INC. CANON DR-3020 REV.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 3-7
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IV. OUTLINE OF ELECTRICAL CIRCUITS

The main electrical control of the machine is performed by a single microprocessor on the CPU PCB
assembly.

CPU PCB assembly

IC115

» Control of document feed

¢ Control of image data

e Communication with external devices

This microprocessor, in accordance with a pre-stored program, outputs the necessary signals to loads
such as motors and solenoids, and circuits in other PCB assemblies, in compliance with commands from
sensors and the personal computer.

A frash ROM is connected to the microprocessors on the CPU PCB.

The frash ROM is used to store communications exchanged with external devices, programs of this
machine sequence, etc., and other data.
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__ Power

T T switch

DC power

1 ——supply PCB

assembly

Sensors[Ps |—— (i) Motor

CPU
PCB
assembly

Clutch

arra/

BASIS drive
<——=>FcB BASIS

(front)
BASIS drive
IK——=——">PCB assembly| BASIS
{back}
-
j[ arra

Sensor[ps |—— ~() Motor

Connector
Document width a szgrﬁbly Clutch

sensor PCB
assembly '- Solenoids

Figure 3-7
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V. INPUT TO AND OUTPUT FROM MAIN PCB
ASSEMBLIES

CPU PCB assembly
1 J106B3 4+5V
) "L" when document
Documentsggési(r)cl{ PS1 % -B2! 557 board is detected.
= 1 ("L" when sensor is intercepted.)
. R AT “L'when document
Redsiaen| P2 [P0 pore |, is detoced
1= —it— (“L" when sensor is intercepted.)
Connector PCB assembly r +5V
S % J106-:g 4 “L"wh%ntdott:ugqent
canning start BS | 5pp- is cte
s%nsor PSs 13 -B4 TP {"L" when sensor is intercepted.)
. 45V
1 Jioz88| 4 “‘L"when document
Delivery sensor] PS4 2 -B7 PDP4 is detected.
3 -B6 il ("L" when sensor is intercepted.)
+24V
e L 4 J106:A1 Operates with "L"
Pick-up clutch {CL1]1 _A2 PPUD
Joo4. +24V | 45V
Momentary stop 7 l . %
clutch — _
> PPUD  Operates with "L"
iy +5V
= R
Manua}l fee% SRIE 3
solenoi —
> MFSD  Operates with "L"
Connector PCB assembly
Main motor@ > Refer to page 3-52
JZOA J11R
-A2 -A2
Ja20o2 Document board
o . 5] []"B2 Bo|}DCBDT 5o lio with "
boa?g%?gr M2 ) 2l ] -Ad -Ad
11 1| B4 -B4|}DCBD2 Document board
I I goes down with "H"
Connector PCB assembly
J701-2 J107B9 | pwo ) o
Power display A -B1g 4+5V Lights up with "L
LED
e
LED1

Figure 3-8
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Document
width
sensor

Back LED

CHAPTER 3 OQUTLINE OF OPERATION

CPU PCB assembly

J602 J601 J207 J201
A - 4 -] -B9
% L J:\sv
2 2 T3 o T Zg 4201114
T 4 A —p— 1 -4 B9 -BO| pyyip When paper guide is moved,
-3 1 =12 4] é voltage changes,
+ 1
Paper width Connector PCB
sensor PCB assembly
assembly
J401 J402 J109
Back BASIS Refer to page 3-41.
J404 1403460 +24v
1 D N7 4
‘ ~-—2TEDB  Back LED lights up with "L*
- 2 -6 1
=
BASIS (back? Connector PCB
PCB assembly assembly
3401 Jao2 J108
Front BASIS K———— > Refertopage 3-41.
J404 J403 J110
- - -A7| 4

1
Front LED - _""

LED.A Front LED lights up with "L"

K £

-2 -AB
£
BASIS (front%
PCB assembly
J106
[ -Ad
Counter CNT AE } "
I | CNT Operate with "L

COPYRIGHT © 1996 CANON INC.

Figure 3-9
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HAPTER 3 OUTLINE OF OPERATION

VI. DOCUMENT PICK-UP
ASSEMBLY

A. Outline

The document pick-up assembly of this ma-

chine consists of the following assemblies. This also stops the drive of the separation
+ Document board drive assembly rolier-to cancel the separation function.
During automatic pick-up, this assembly ¢ Automatic adjust/separation assembly
pushes up the document board automati- This assembly automatically changes the
cally, and when pick-up is finished, returns it space between the pick-up roller and sepa-
to its original position. ration roller in accordance with the thickness
* Manual feed switchover assembly of the document, and separates/feeds one
This unit is designed to switch over from document one by one without any jamming
document paper pick-up to manual feed. and double feeding.
Pick (léﬁj:l)utch
Planetary 4
gear device

Sepération
adjustment gear
_ Separation
adjustment shaft

. Separation
adjustment piece

Pick-up roller

Figure 3-10
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B. Automatic Adjust/Separa-

tion Assembly

Figure 3-10 shows the outline of the document
pick-up assembly.

The pick-up assembly consists of a pick-up
roller, feed roller, torque limiter registration roller,
planetary gear device, and other components.

An outline of the planetary gear device is shown
in Figures 3-11 and 3-12.

1. Planetary Gear Device

The planetary gear device consists of a sun
gear that transmits the drive of the drive shaft,
a carrier that fransmits the drive from the feed
roller, an internal gear that drives the separa-
tion adjustment piece, and three planetary gears
that transmit the drive from the sun gear and
carrier.

Internal gear

Planetary gear

Sun gear
Planetary shaft

Carrier

Planetary gear

Drive shaft

Figure 3-11

COPYRIGHT © 1586 CANON INC.
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b. The carrier.and internal gear of the planetary

gear device have been installed to rotate freely
on the drive shaft and the planetary gears too
have been installed to rotate freely relative to
the planetary shait.

c. Thesungearis directly connected to the drive

shaft.

d. The internail gear of the planetary gear device

is driven by the carrier and the sun gear.

e. The carrier rotates the three planetary gears

attached to the planetary shafts.
On the other hand, the sun gear drives the
planetary gears.

g. The rotation of the internal gear is as follows:

¢ When rotation speed of carrier > rotation
speed of sun gear (planetary gears)
— Turns in counterclockwise direction.

» When rotation speed of carrier < rotation
speed of sun gear (planetary gears)
— Turns in clockwise direction.

Rotation b < Rotation a

Planetal
gear device

s Sun gear
If.. Separation adjustment shaft

Separation adjustment piece

Figure 3-12
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At Start of Pick-up
At start of pick-up, first the pick-up clutch (CL1)
goes ON. @

Since, at start of pick-up, the document has not
been conveyed to the feed roller section, there
is no load on the feed roller, and so the drive
power from the main motor is transmitted to the
feed roller and they rotate. @ — @ - @
The drive transmitted to the feed roller is trans-
mitted to the carrier and turns the planetary
gears of the planetary gear device. @ - ® —
®->@

On the other hand, the rotation of the sun gear
of the planetary gear device is transmitted to
the planetary gears and turns the internal gear.
@-®

However, since there is no load acting-on the
feed roller, the rotation speed of the feed rolier
—» carrier that is transmitted to the internal gear
of the planetary gear device, is faster than the
rotation speed from the planetary gears, so the
internal gear turns in counterclockwise direc-
tion. @

The rotation of the planetary gear device is
transmitted to the separation adjustment gear,
moving the separation adjustment shaft to the
right ® »® - ® > @

Due to that, the separation adjustment piece
moves to the right so that the feed roller de-
scends to the bottommost end. (2

By descending the feed roller to the bottommost
end, the space between the feed roller and the
separation roller becomes minimum.

3-14 COPYRIGHT © 1936 CANON INC.
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CHAPTER 3 OUTLINE OF OPERATION ¥l

Separation
adjustment gear

Separation
adjustment piece

Figure 3-13

Separation adjustment gear

Separation
adjustment piece

Separation
adjustment shaft

Separation roller

Feed roller

Figure 3-14
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3. Document Pick-up

a. When the document, due to the rotation of the
pick-up roller, is conveyed up to the feed roller
section, it is not conveyed any further as the
space between the feed roller and the separa-
tion roller is at its minimum.

b. Although the feed roller is rotating, there is a
load on the feed roller because of the thrust of
the document. D

¢. The feed roller stops when its load becomes
greater than the value set by the torque limiter.
@-0-®

d. Because the rotation of the feed roller stops,
the rotating drive to the carrier of the planetary
gear device stops. ®

e. Therefore, the drive to the planetary gears
themselves also stops.

f.  On'the other hand, since the drive of the sun
gear is always in rotation, the planetary gears
rotate. @

g. As the drive transmitted to the internal gear
of the planetary gear device rotates through
of the sun gear planetary gears, the internal
gear begins to rotate in the clockwise direction.
@->0

h. Reverse rotation is transmitted to the separa-
tion adjustment gear and the separation adjust-
ment shaft moves to the left. ® — ©® - @ -
@

i. Due to that, the separation adjustment piece
now moves to the left, and the feed roller starts
to rise. @

j.  The space between the feed roller and separa-
tion roller begins to widen and when the space
becomes equal to the thickness of the docu-
ment, the documenit is fed.

K. When the thickness of the second and subse-
quent documents is the same as the first docu-
ment, the rotation of the internal gear of the
planetary is stopped as the load on the feed
roller is uniform.

I Therefore, the separation adjustment shaft does
not rotate, the adjustment piece too stops, and
the documents are fed at all times.
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Planetary gear -\
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&l L
Y T

Y.

o

Separation
adjustment gear !
Separation

adjustment shaft

Figure 3-15

Separation adjustment gear

Separation

adjustment piece
Separation
adjustment shaft

Separation roller Feed roller

Figure 3-16
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CHAPTER 3 OUTLINE OF OPERATION

Pick-up Action Due to change in
Document Thickness

When the document thickness becomes
thinner.

The load on the feed roller becomes smaller
and the rotation of the feed roller becomes
faster.

The rotation of the carrier of the planetary gear
device becomes-faster and the internal gear
turns in the counterclockwise direction.

The separation adjustment gear rotates in re-
verse, the separation adjustment shaft moves
to the right, the separation adjustment piece
moves to the right, and the feed roller begins to
descend.

When the document thickness becomes thicker.
Action in reverse to that when the document
thickness becomes thinner is taken.
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C. Detection of Faulty Document Feed
This machine has sensors installed in it to detect whether or not a-document has been fed properly.

No. Name of Sensor Name of Signal

PS1 | Document board sensor PDP1

PS2 Registration sensor PDP2

PS3 Scanning start sensor PDP3

PS4 Delivery sensor PDP4
Table 3-2

Judgment as to whether or not a document is fed properly is by whether or not the document is present
in the sensor section at the check timing being output from the microprocessor.
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1. Pick-up Assembly Jams

a. Pick-up Assembly Delay Jam
When the document, after passing the document board sensor (PS1), does not reach the registration
sensor (PS2) within the specified time (T1).

Pick-up assembly  Pick-up assembly
delay Jam check residual jam check

!grsv] - SCAN §

Pick-up clutch (CL.1)

Document board sensor (PS1)

Registration sensor (PS2)

Registration sensor (PS2)

Figure 3-17

Vertical Scanning Resolution
300LP! 200LP! 150LPI
T 6000 4000 3000
Unit: ms

Table 3-3

3-20 COPYRIGHT © 19956 CANON INC. CANON DR-3020 REV.0 FEB, 1996 PRINTED IN JAPAN (IMPRIME AU JAPON)



CHAPTER 3 OUTLINE OF OPERATION &7

2. Feeder Assembly Jams

a. Feeder Assembly Delay Jam
When the document, after passing the registration sensor (PS2), does not reach the scanning start sensor
(PS3) within the specified time (T2).

b. Feeder Assembly Residual Jam
When the document, after passing the scanning start sensor (PS3), does not pass the scanning start
sensor (PS3) within the specified time (T3).

Feeder Assembl& Feeder Assembly
Delay Jam vChec Residuai Jam Check

sTBY| SCAN §

Pick-up clutch (CL1)

Registration sensor (PS2)

Scanning start sensor (PS3)

Abnormal

Scanning start sensor (PS3)

T3 —=yp
Scanning start sensor (PS3)l——— | ue— T

Abnormal

Scanning start sensor (PS3)

Figure 3-18

Vertical Scanning Resolution
300LPI 200LPI 150LP1

T2 3000 2000 1500
T3 3423 2282 1712
Unit: ms
Table 3-4
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Delivery Assembly Jams
Delivery Assembly Delay Jam

When the document, after passing the scanning start sensor (PS3), does not reach the delivery sensor
(PS4) within the specified time (T4).
Delivery Assembly Residual Jam
When the document, after passing the delivery sensor (PS4), does not pass the delivery sensor (PS4)

within the specified time (T5).

Deliveny Assembly
a

Delivery Assembly

Delay Jam Check  Residual Jam Check

STBY] vSCAN 3
Pick-up clutch (CL1) .
Scanning start sensor (PS3)
Delivery sensor (PS4)
Delivery sensor (PS4) Abnormal
Delivery sensor (PS4) Normal
Delivery sensor (PS4) e Abnormal

Figure 3-19

Horizontal Scanning Resolution
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VIl.LHARDWARE
CONFIGURATION

1. Outline

Figure 3-20 shows the configuration of the
hardware of this machine.

The bus line of the CPU is connected to the
gate array, RAM, and CPU shown in Figure 3-20

below.

BASIS-CHIP : Multi-image processing con-
trolier

NOAH-CHIP : Binarizing image controller

IF 1-CHIP : Binary image controller (IF:
image Flow)

SPC-CHIP : SCSI Protocol controller

(SPC: 8CSl Protocol)

SORAMAME-CHIP : Encoded image data trans-
mission controller
(SORAMAME: SCSI Oper-
ating Replay and Memory
Access Management En-
gine)

ENC-CHIP : Encoding controlier (ENC:
Encode)
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CPU interface CPU interface CPU interface ' RAM
DMA DMA {._system Flash
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Figure 3-20
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Viil. FLOW OF IMAGE
DATA

A. Outline

Figure 3-21 is a block diagram showing the flow
of image data in this machine.

The CPU controls the flow.of image signals by
setting each register. :

Signals from BASIS are output by being divided
into the former half and the latter half.

Electrical signals {analog) which are propor-
tional to the density of each picture element are
transmitted serially from BASIS. These signals are
first converted by the A/D converter to digital signals
of a level proportional to the density.

Subsequently, the data transmission speed is
converted from 2.5 Mbit/second to 10 Mbit/second
in the data transmission speed conversion memory.

Next, the front/back and the former half and
latter half data of each BASIS are made composite
by the multi serial circuit.

The composite 6-bit digital signals are sub-
jected to compensation for shading and y compen-
sation through the multivalue image processing
circuit.

They are further subjected to edge emphasis
and error diffusion processing by the binarizing
circuit and converted into binary signals.

The binarized image data are subjected to dust
picture element erasure (when dust picture element
erase function is selected) by the binary image
processing circuit. Also, when the scan-resolution is
300 dpi or less, thinning out is done in accordance
with the resolution.

Every 16 bits of the binarized image data that
have been subjected to various image processing
is converted to parallel signals by the serial/parallel
converter and stored each time in image memory
through DMA transmission.

When the image data is to be encoded, they are
subjected to encoding by the image encoding cir-
cuit, accumulated in the image data buffer memory,
and transmitted by DMA transmission again to the
SCS8I bus via the SCSI control circuit.

COPYRIGHT © 1936 CANON INC.
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On the other hand, when the image data are not
to be encoded, they are transmitted directly from
image memory by DMA transmission to the SCSI
bus via the SCSI control circuit.

The image data that have been transmitted to
the SCSI bus are sent to an external recording
device via the personal computer and recorded in
the external recording medium.



Memory }\gsmory Memory | | Memory Memory }Vlemory
for indeX| |sonversion for error | |for for image g_r )
6 6 table | liable diffusion | | window processing| | thinning
A/D Memory for data out
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conversion speed changing  #0 ] L [
AD 6  [Memory for data 6 67 6 61 6 8
. transmission ’ 1 |
Front BASIS conversion speed changing #1
S 2.5 Mbit/sec. 10 M bit/sec. Multi-image N Binary image
I — | l Serial processing Blna(y;lmage processing circuit
! assembly femory | circuit | .
mutti- (compensation emorXO “Edge emphasis o Dust picture
circuit for shading) -Binarization elements erase
. ¢ Thinning -out
. sation : g
| P i 40 i ¥ compensatiol IWOWml | processing
6 6 [
Back BASIS v Memory for data
conversion speed changing  #2 1
6 6
Memory for data
— = AD. transm?ésion. = /
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Serial/paraliel
16 conversion
16
Image memory '
scsi 8 16 | Image data 16 |cpu 16 16
control circuit DMA buffer (software (== DMA
memory transmission) front back
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l_ ________ : —~4= : means the number of data:signal lines.
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B. Flow of Image Data

1. Signals from BASIS

This machine has two BASIS which respec-
tively read the images on the front and back sides
of the document.

These BASIS are offset by 6 mm to prevent the
image on the back side of the document from being
read through to the front side.

Front BASIS
EF Q‘/Fron’t optical path
s

SOl ===0¢

LED array

o
ooieal K/
optical pa ’ Feed path
Back
LED — 3 BASIS
array
- Bmmb|
Figure 3-22

In order to speed up the 'scanning of image
data, the former half and latter half of BASIS sepa-
rately and, moreover, simuttaneously read the im-
age. (Figure 3-23)

Front
side ] Ar | | As |
| Bo | | Be L
Bgck
side | By 1 | Bs l__
Figure 3-23

Front Back Front Back
= side == side =} = side == side =

Composie] Ao 1 A1] Bo i B1] | A iAs] Be | Bs]

I——One line —»‘ ‘-* Next Iine‘->]

Figure 3-24
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6mm

Front side
Image Back side
image
Figure 3-25

Image signals of the former half and latter half
of the front side and ‘back side are respectively
converted by an A/D converter from analog signals
to digital signals.

The image of the front side and back side in one
line is made composite. (Figure 3-24)

The composite digital signals.are subjected to
shading compensation and y compensation image
processing at the multivalue image processing cir-
cuit.

This image processing is carried out by a
conversion table RAM with a capacity of 8 kbits.

The digital signals output from the muitivalue
image processing circuit become white and biack
binarized signals in an image binarizing circuit
based on the density processing level (slice level)
used during recording.

The binarized signals undergo dust picture
element erasure by a dust picture element erase
memory with a capacity of 64 kbits.

A detailed explanation is given here from the
time the image data are accumulated in image
memory until they are output to the SCSI bus.

The flow of image data is shown in Figure 3-26.

The serial/parallel converted 16-bit image data
are DMA transmitted via the CPU bus, encoded by
the image encoding controller (ENC-CHIP), and
stored in the memory of the encoded image data
transmission controller (SORAMAME-CHIP).
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When encoded image data are sent out as they
are to the SCSI bus, the following processing is
carried out as the data occupies the whole SCSI.
When the memory of this encoded image data
transmission controfler (SORAMAME-CHIP) be-
comes full, the data is stored each time in the
encoded image buffer zone of the buffer memory
(DRAM).

When a certain amount of data is accumulated
in the encoded image buffer zone, the data is DMA-
transmitted again, via the SCSI controller zone of
the encoded image data transmission controller
(SORAMAME-CHIP), to the SCSI protocol control-
ler (SPC-CHIP).

Subsequently, the data is transmitted to the
SCSI bus.

Also, when the slow-processing personal com-
puter is used, since the transmission speed to the
personal computer, compared to the image data
input, becomes slow, the following processing is
carried out.

The image is not transmitted to the image
encoding controller (ENC-CHIP), butis stored tem-
porarily in the raw image buffer zone of the buffer
memory (DRAM). The feeding of documents is
then stopped and the data is transmitted to the
image encoding controller (ENC-CHIP).

As soon as there is no data in the buffer
memory (DRAM), the feeding of documents is re-
sumed and the above processing is repeated.

The processing of image data encoded by the
image encoding controller (ENC-CHIP) is the same
as normal processing.

tEncoc!ed_ image tdaltla
i ransmission controller
image encoding (SORAMAME-CHIP)
(ENC-CHIP)
™| Memory
SCsl
protocol
controller
SCS| (SPC-CHIP)
1 controller N
H zone =
Image data 7~ " i
Raw image
buffer zone
—
Encoded image
buffer zone K—
Buffer memory DMA
(DRAM)
Figure 3-26
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C. DMA

DMA is an abbreviation for Direct Memory
Access. It refers to the operation whereby data is
transmitted directly between the memory and pe-
ripheral devices without going via the CPU.

When data from a peripheral device is to be
written to the memory using commands from the
CPU, the write operation takes place according to
the read and memory write procedure. In the case
of DMA-transmission, the data is transmitted di-
rectly from the peripheral device to the memory,
enabling the process to take place is less time.

When such a DMA operation is carried out,
address.output to the memory, selection of periph-
eral devices, and system bus control of the read and
write output, etc., take place in a circuit called a
DMA controller which is separate from the CPU.

Transmission by command DMA transmission

1t Teeripheral read

- Peripheral
Peripheraly Memory enp?rlgara[\‘l Penpf;g;%]
read write remory write/-\Memory write

Figure 3-27
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IX. DESCRIPTION OF
ELECTRICAL
CIRCUITS

A. Outline

Figure 3-28 shows the block diagram of the
CPU circuit based on the flow of image data.

A series of the analog signal output from the
BASIS and output to external devices through the
image processor is shown.

The block diagram indicates the main functions
of the machine in units of devices.

The |:| in the frame indicates the name of the
device used in each gate array.

1. Description of Operation of Block

Diagram

The electrical signals input serially from the
BASIS are first amplified and A/D-converted by the
A/D converter, then input as 6-bit digital signals to
the multivalue image controller (BASIS-CHIP),
where four digital signals are composed via the
composing RAM.

The white picture element data is arithmetically
processed in the muitivalue image controller, and
then stored in the conversion table RAM, in prepa-
ration compensation for shading. The conversion
table RAM contains the compensation data table
which is used to compensate for the level of each
BASIS. Thus, during image readout, the BASIS
signal is first compensated and before being set as
output to convert the resolution in the horizontal
scanning direction.

The shading-compensated 6-bit image signals
output from:the multivalue image controiler (BASIS-
CHIP) are input to the image binarizing controller
(NOAH-CHIP).

These image signals undergo edge emphasis
and error diffusion process in the vertical scan
direction using two line memories, and are binarized.

The image signals binarized in the image
binarizing controller (NOAH-CHIP) are input to the
binary image controller (IF Ill-CHIP).

COPYRIGHT © 1996 CANON INC.

In the binary image processing controller, dust
picture slement erase takes place.

The image signals output from the binary im-
age processing controller are encoded in the image
data encoding controller (ENC-CHIP).

The 8-bit image data output from the image
data encoder controller (ENC-CHIP) is transmitted
to external devices via the SCSI controller (SPC-
CHIP) by the compressed image data transmission
controller (SORAMAME-CHIP).

The compressed image data transmission
controller (SORAMAME-CHIP) performs DMA
transmission via buffer memory.
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Figure 3-28
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B. CPU Circuit

Figure 3-29 shows the block diagram of the
CPU PCB.

The control of this machine is performed by a
32-bit microprocessor of the 1C115 single chip

RiSC.

A Flash ROM (IC112:4 Mbit) is connected to
the CPU.

Also connected to the CPU are the following
elements whose roles are as follows.

COPYRIGHT © 1996 CANON INC.

1C101: SPC-CHIP (SCSI protocol controller)
This is the control gate array for SCSI inter-
face.

1C102: SORAMAME-CHIP (Encoded image
data transmission controlier)

This is the control gate array for interfacing
the interface with the image data encoding
controller (IC107: ENC-CHIP) and with the
SCSI protocol controller (IC101: SPC-CHIP).
IC107: ENC-CHIP (Image data encoding
controller)

This is the gate array for encoding image
data.

IC117: IF 1il-CHIP (Binary image processing
controfier)

This is the gate array for dust picture element
erase image processing.

1C111: NOAH-CHIP (Image binarizing con-
troller)

This is the gate array for carrying out edge
emphasis and error diffusion.

IC114: RAM

This is the memory for error diffusion process-
ing.

1C116 and 1C118: RAM

These are ‘memories for edge emphasis
processing.

1C104: BASIS-CHIP (BASIS controller)
This is the gate array for driving BASIS
shading .compensation, and y compensa-
tion.

CANON DR-3020 REV.0.FEB. 1986 PRINTED IN JAPAN {IMPRIME AU JAPON)
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¢ 1C103, IC105, and IC108 (RAM)

These are memories for making composites
of the front and back sides of documents and
for shading.

1C103 is the RAM for combining the front and
back side data, 1C105 for the index table, and
1C108 for the conversion table.

IC112: RAM

This is the flash ROM for working this ma-
chine and for writing various data.

1C109 and IC113: DRAM

These are buffer RAM’s for transmitting im-
age data.






RAM for Index

. Conversion
8kbit synthesizing table RAM  table RAM
RAM RAM RAM RAM
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CPU circuit Block diagram

Figure 3-29
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C. BASIS Drive Circuit

1. Outline

The circuit shown in Figure 3-30 amplifies the
voltage (analog) corresponding to each picture
element output from the BASIS, combines the front
image signal with the back image signal and con-
verts the resulting signal into a 6-bit digital signal.

2. BASIS Operation

The BASIS (Base Stored Image Sensor) used
in this machine has 3042 picture element bits and
consists of a photosensitive assembly, transmitter
assembly, and output assembly.

Clock

CHAPTER 3 OUTLINE OF OPERATION 2

The BASIS is constructed so that it is divided
into former and latter blocks in the ratio of 7:6.

The BASIS:consists of 13 chips. Each-chip has
234 sensors (phototransistors) arranged in it.

The first nine bits of the left end chip 1 and the
last nine bits of the right end chip 13 of the BASIS
are dummy bits and not used.

The total number of sensors in the BASIS is:

13 (No. of chips) x 234 (No. of bits per.chip) - 18
(sensors not being used) = 3024 (pieces).

Resolution is:

3024 + 257 (width: mm) = 11.8 (lines/mm) =
Approx. 300 DPI

(CLK)

Transmitter (7 T ]

Ll
assembly H T 1 T
716

Photosensitive \ 1
assembly

| I I |
| T 1 T |
] 413

8
i

I l agsuetr#l;tly
'
|
1

[o]2] 1]

Figure 3-30

(@ Construction of BASIS
Figure 3-17 (3-31) shows the construction of
BASIS

257 mm

Former block

Latter block

(1638 bit)

(1404 bit)

1 2 3

4 5 6 7 8
IFI(:II:II:}I:H:II:II:II:J

9 10 11 12 13
i I s—( —— S———

1

/

Chip

BASIS

Figure 3-31
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Figure 3-32 is the block diagram of the BASIS

drive circuit.

Two BASIS are used, one for reading the front
side of documents and the other, the back side.

In order to read documents at high speed

, the

BASIS read the former and latter blocks simultane-

ously.

The analog voitage .of the former biock (10 -
1638 bits) and the analog voltage of the latter block
(1639 - 3024 bits) are output respectively as Vout1

After that, shading compensation is carried out
at the multivalue image processing assembly.
* BASIS transmitter assembly

When SP signal becomes ON, the potential
held at the preceding time synchronizes with CLK
and is transmitted successively to the output as-
sembly.

{Analog shift register)

and Yout2 to the CPU PCB. L A
Clock signals (FSP and BSP) are input into
BASIS.
The analog signals output from BASIS are
amplified by amplifiers and are converted by 6-bit A/ Output (Vout)
D converters into 6-bit digital signal. SP—o CLK
Figure 3-33
i Reference voltag_e cpPU P_CB o]
Vouti : i,gt
’ Front BASIS Z‘ | T & |
I | — - Amplifier 1 1 %g BASISdivel |
!{Fotmerblock(10~1638bﬂ) [Latter block{1639~3024ba)|‘ : B8P Sty :
Vout2 m 6Dt | | !
A/D I |
CLK L—1 converter : %lgtgnéa]ee !
FSP Amplifier 2 Reference | g;%%enigwg : i
voltage i
bit | | {
Vouti : ] i/gt BASIS controller i
| Back BASIS N oonvener| 1 _ || (BASIS-CHIP) _ | _ 4
| ] Amplifier 3
i{Fommer block(10-~ 1638k} [Latter block{1639~30246i) | ‘ Index tablel !
' ' — RAM
| Vout2 ~—] _’i}g‘
CLK 4 l/’ converter|
BSP Amplifier 4 : :
Figure 3-32
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Figure 3-34 is the timing chart of the operation
of BASIS.

SP is the line interval signal indicating a one line
interval.

CLK is the BASIS drive clock and operates at
1.25 MHz.

Vout1 indicates the output of the former block
and Vout2, the output of the latter block of BASIS.

The intervals between CLK signal pulses 1 - 26
of the Vout1 oufput are the clamp intervals (52 bits).
The intervals between pulses 27 - 31 are the dummy
bits (9 bits), and are invalid bits (1 - 9 bits) of BASIS.

Sp l (1. {{.

CHAPTER 3 OUTLINE OF OPERATION ZEH

The intervals between CLK signal pulses 31 -
851 are the valid bits of BASIS and the 10th bitto the
1629th bit are output as image signals (S1 - S1629).

In the same manner, the intervals between
CLK signal pulses 1 - 26 of the Vout2 output are the
clamp intervals (52 bits).

The intervals between pulses 27 - 671 are the
valid bits of the latter block of BASIS and the 1639th
bit to the 3024th bit are output as image signals
(S1630 - S3024).

The intervals between CLK signal pulses 671 -
676 are the invalid bits of the back end of BASIS.

([ (1- {(. (.

W P

1 2 3 26 26 27
ak - LTI

D9:S1.82 S3 54

[VWVWVVWWVWWW

B 4 2 P

31 33 671 i i 851 1 2
ininipPaicicinininininh

S1161

o
n
-
-
0

S1153
51629

([
4

]D‘ﬁ}‘{;‘y‘ Blanking intervais

Vout1
5 5f
Dummy L
Clamp intervals bits Valid bits Bianking intervals
| (52 bit) T ooity | (1629 bit) | |
Q N O T QO <
2 EEEEE S0 o
O bhhbh BO 0O
RN
((
|

Clamp intervals Valid bits
[ (52 bit) (1395 bit) )
Figure 3-34
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CHAPTER 3 OUTLINE OF OPERATIO|

D. Muitivalue Image Process-
ing Control (BASIS-CHIP)
Circuit

1. Outline

This circuit has the following functions.

¢ It generates the drive timing signals for the
two BASIS which read the front and back
sides of the document.

» Jtcontrols access to the index table RAM and
the conversion table RAM from the BASIS
side and the CPU side at shading compensa-
tion.

2. Explanation of Operation
Figure 3-35 is a block diagram of the multivalue
image processing controlier (BASIS-CHIP).

Figure 3-36 is the timing chart of image data
read by BASIS.

The former and latter block of the front side/
back side of BASIS are read simultaneously.

The read timing of the back side starts a half
line after the reading of the front side.

The data read from the front and back sides,
after being converted by A/D converters into digital
signals, are combined at the data speed conversion
assembly/combining assembly.

Also data input at a transmission speed of 2.5
Mbit/second are converted to 10 Mbit/second.

After that, shading compensation is done by
the shading compensation assembly and the data
is output to the binarizing controller (NOAH-CHIP).

Index Conversion
memory table table
RAM RAM
A/ D 2 5 h -
Ampllflers converters | vpiv/sec
Front BASIS
10 Mbit/sec .

Data "

E , Shading |
SPEEd .
converg:on i compensation 7 >
assembly 8 assembly 8

AD Jcombining|
Back BASIS - assembly
I
_—{an]
BASIS '
drive
lcontrol
bly
Figure 3-35
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Front BASIS Back BASIS
F1 | F2 | | B1 B2

je—— 1line -———»1
FsP — | — f : Il

: First line Second line
Vout 1 | F1 | I F1 |

|
vout2 | | F2 | | F2 ]
~>——’<~ Cramp zone
e 1/2 ling —|
'l [1
BSP First line Second line
Vout 1 B1 | | B1 ]
—s——=—Cramp zone
Vout2 ¢ - B2 I | B2 |
l<—- 3/4 ling ————e
Out PUt | 3/4line —= Firstline t Second line
composition, [F1[r2] [B1[B2] [F1[r2] [B1]82]
Front effective Back effective
! picture element  picture element
Figure 3-36
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E. Image Binarizing Controlier

(NOAH-CHIP) Circuit

1. OQutline
This circuit binarizes the 8-bit image data that
is output from the multivalue image processing
controller (BASIS-CHIP) by carrying out the follow-
ing image processing.
» ‘Edge Emphasizing

Emphasizes the differences in light and dark

areas in order to reproduce the image distinctly.
e Error Diffusion

Reproduces the halftones of photographs, etc.

2. Explanation of circuit

Figure 3-37 shows an outline of the circuit of the
image binarizing controller (NOAH-CHIP).

The 8-bit image data that is output from the
multivalue image processing controller (BASIS-
CHIP) is input to the image binarizing controller
(NOAH-CHIP) via two line ' memories.

Edge emphasizing is performed with this sig-
nal.

Memory #2 is used for error diffusion process-
ing.

The data is image-processed, and then
binarized and output.

CLK
AVA
HSYNC
Multivalue input Tine line
B memory memory
(From BASIS-CHIP) G 0 #1
INT VIS 1o SKbytes 3
po~7 | - 7|
A 3-line multivalue input
Image binarizing controller
(NOAH-CHIP) HEW
A0~ 2 I—
HEB
CPU
RST
Cs Output —W—>
B Binary output
WE ) For error dispersion For window
s N N
E E w oW R

E D D D R R w

D | 5 g ||R |8 S it

[o] D o 't T R

Memory (0] Memory I
#2 #3
CLK f
AVA
Figure 3-37
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CHAPTER 3 OUTLINE OF OPERATION

The following gives the names of signals and
their meanings.
CLK . Reference clock
PAG . Interval signal indicating the length
of 1 page of the document.
HSYNC : Horizontal synchronizing signal.

AVA : IC operation control signal.

F/B 1 Input front/back (threshold value)

o switching signal.

HEW  : Indicates the effective interval of

o the input image.

HEB . Indicates the effective interval of
the input image.

INx : Input image bus of 8 bits x 3 lines.

o Line inwhich IN 1 is first processed.

BINO  : Binary image output data.

DLIx : General purpose input signal for
synchronizing delay.

DLOx : General purpose output for syn-
chronizing delay.

PAGO, HYSNCO, F/BO, HEWO, HEBO

: Signals that delay the respective

input signals by 20 clocks.

EDI : Error data input from the error diffu-
sion memory.
EDO . Error data output from the error

diffusion memory.

WDRI  : Binary data input from the windows
memory.

WDRO : Binary data output from the win-

o dows memory.

ED_O : Read reset of error diffusion
memory.

ED_| . Write reset of error diffusion
memory.

WRST : Whrite reset of Windows memory.

BRST : Read reset of Windows memory.

A . Internal register selection address.
D : CPU data bus.

193 : Chip select signal.

WE : Write enable signal.

RST : Reset signal.

Tx : IC text signal.
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HAPTER 3 OUTLINE OF OPERATION

F. Binary Image Processing reduce the lowering of the encoding rate of the
. image data.
antroller (IF "I-CHIP) Cir- » Thinning out of picture elements
cuit This function is to thin out picture elements in
accordance with the resolution and to reduce
1. Qutline the size.

The binary image processing controller (IF 11I- b. Converts image-processed binarized data into
CHIP) performs the following processing on image 16-bit parallel signals in order to transmit them
data binarized by the image binarizing controller to the image buffer memory at high speed.
(NOAH-CHIP).

o Dust picture element erasure 3. Explanation of Circuit

* Serial/paralle! conversion Figure 3-38 is a block diagram of the binary

s Thinning out of picture elements image processing controlier (IF [il-CHIP).

Although the input:selector is shown as a circuit
2. Processing Details which selects one signal system from four, actually
a. Performs the following processing on image it supports-only one system.

signals input from each device. The auxiliary signal generation circuit gener-

ates the following signals.

» Dust picture element erasure * PAG : Page interval signal

It treats independent and isolated picture Level signal indicating the valid
element data in the input image data as dust interval (length of one page) of
picture elements (image noise) and forcibly the document.

converts them into “background” picture ele- *HSYNC : Hotizontal synchronizing signal

ments. Pulse signal indicating the lead-

This function is mainly to make it easier to ing position of one scanned ine of
see a binarized image of a soiled document or the image.

background as many fine dots and also to

£
g
S P Image processin, =
g =B |16 _|Auxiliary signai] 6 oot | ¢ 2 s
= 322 generating - Dust picture 7 2 ] 16
2 £8 Leircuit | element erasure | 7.7 = 52 Output
£ ~Thinning out of 2 Q@ | |(Parallel signal)
picture elements
Image Thinning
processing| | out
Binary image processing (F t-cHip) LISMOY_1 {memol
Figure 3-38
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s AVA : Valid image interval signal
Level signal indicating the inter-
val of the valid picture element
data in one scanned line.

*LNF/B : Front side/back side designation
signal
Level signal indicating front/back
interval of a double-sided docu-
ment when the document is han-
dled by combining the data as
one scanned line. For a single
sided document, the front is fixed
at “0” and the back at “1.”

Data is subjected to dust erasure and thinning
out of picture elements by the image processing
circuit and output as 16-bit parallel signals via the
output selector.

COPYRIGHT © 1896 CANON INC. CANON DR-3020 REV.0 FEB.1936 - PRINTED IN JAPAN (IMPRIME AU JAPON) 3-49



CHAPTER 3 -OUTLINE OF OPERATION &

G. Encoded Image Data Trans-
mission Controller
(SORAMAME-CHIP) Circuit

1. Outline

Figure 3-39 shows the block diagram of the
encoded image data transmission controlier
(SORAMAME-CHIP) and the functions of the sur-
rounding devices.

The encoded image data transmission controi-
ler (SORAMAME-CHIP) has the following func-
fions.

¢ Interface between the CPU and the image

date encoding controller (ENC-CHIP) in or-
der to provide a high speed image data
encoding operation.

e Interface between the CPU and the SCSI
protocol controller (SPC-CHIP) in order to
make it possible to give and take image data
with the SCSI.

2. Explanation of Operation
The following is the flow of operation.

Note that the numbers in the figure correspond
to those in this explanation.

@ The CPU reads the image data from memory 1
and writes that data in the input register memory
in the encoded image data transmission con-
troller (SORAMAME-CHIP). The capacity of
the memory is 7 words.

Image data SCSI protocol
encoding controller controller [ (mm——>>
(ENC-CHIP) (SPC-CHIP) | scslbus
@ ﬁw ®@|l16 @ M’B
Encoded image data
fransmission controller
(SORAMAME-CHIP)
prea®
|input memory| |0utputmemory| Emgoller
1 DACK
o ffe 04" ®
CPU interface |
16
= ® @ [w
2 S
=3 o
g CPU bus %
= ® s
AV4
o
2
Q
£
D
=
Figure 3-39
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@ The data written in the input memory is trans-
mitted to the image data encoding controller
(ENC-CHIP) via a 16-bit bus specially provided
for that purpose.

(® The image data encoded by the image data
encoding controller (ENC-CHIP) is transmitted
to the output memory in the encoded image
data transmission controller (SORAMAME-
CHIP) via a 16-bit bus specially provided for
that purpose.

The capacity of this memory is 7 words.
When the memory becomes full, the encoded
data transmission controller (SORAMAME-
CHIP) stops transmitting.

@ The CPU reads the encoded data from the
output memory register and writes that data in
memory 2. .

The foregoing D - @ is the interface function
between the'CPU and the image data encoding
controller (ENC-CHIP).

® When on DMA transmission, first DREQ (DMA
transmission request) signals are sent from the
encoded image data transmission conirofler
(SORAMAME-CHIP) to the DMA (DMA con-
troller).

(® DACK (DMA request acknowledgment) sig-
nals are retumed from DMA, and image data is
then transmitted by the DMA controller from
memory 3, via the CPU bus, to the encoded
image data transmission controller
(SORAMAME-CHIP).

@ Image data is transmitted from the encoded
image data transmission controller
(SORAMAME-CHIP) to the- SCS! protocol con-
troller (SPC-CHIP) via an 8-bit bus specially
provided for that purpose.

The foregoing ® - @ is the interface function
between the CPU and the SCSI protocol con-
troller (SPC-CHIP).
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H. Main Motor Driver Circuit Rotation  |SPEED A |SPEED B/ Rotating speed | Feed speed
: Low speed H H 144rpm 121.0 mmy/sec.
1. Outline Medium speed | L L 216 181.4 mms
Figure 3-40-shows an outline of the motor elom e P 4 mmsec.
driver cirguit. High speed H L 288rpm 241.9 mm/sec.
The main motor is a DC motor.
The main motor is rotated at three different Table 3-6
speeds, or high speed, medium speed, and low
speed by combining two signals, SPEED A and
SPEED B.
If the motor should stop because of abnormal-
ity, M. LOCK signal becomes “H,” transmitting an
abnormal signal to the CPU to stop the motor
automatically.
CPUPCB
+24V
J107-A1
A5 +5V
A3 +5V
Mot .
otor -AS
O Ll — Compreseed
PcB [SPEEDA -A7 = < transmission
SPEEDB -A8 ~ controller
MLOCK :ﬁ?o < (ggﬁ:AMAME<):(>
< CHIP) CPU
Multivalue
image <;:{>
processing
controller
(BASIS-CHIP)

Figure 3-40
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X. INTERFACE

A. Outline

This machine has a kind of interface shown in
Figure 3-41.

CPU

1/e]
interface

SCsl

Personal
computer

The SCSI interface communicates with per-
sonal computers.

Figure 3-41

CHAPTER 3 OUTLINE OF OPERATION

1. Outline of Interfaces

When data is transmitted from the this machine
to an external device, it passes through an inter-
face. The cable used then is called an interface
cable, and the cable connector between this ma-
chine and the external device is called an interface
connector.
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Interface cable

This machine [ ] External device

Interface connector

Figure 3-42

Data is transmitted between this machine and the hardware. It is necessary for both sides to
an external device via this interface cable. A set of conform to the same standard.
rules is necessary to transmit data between these Interfaces can be broadly divided into parallel
two different kinds of hardware. interfaces and serial interfaces.

This set of rules.comprises a standard which A commonly used paralle! interface is the
covers the meaning and transmission procedure of Centronics interface. Other parallel interfaces in-
the signals to be transmitted (data and control clude GPIB and SCSI.
signals) (protocol: communications rules), and also While, serialinterfaces include RS232C, RS422,

RS499 and the TTY interface.

[ Interface |
|
Parallel |nte.rface Serial interface
o Centronics
o GPIB ° RS232C
° 8SCSI © RS422
etc © RS499
o TTY
etc
Figure 3-43
2. Parallel interfaces A dedicated line is assigned to each bit, and the
When sending paralle! data, one byte (1 char- bits are sent in paralle! with each other.

acter) of data can be sent at one time.

3-54 COPYRIGHT © 1996 CANON INC. CANON DR-3020 REV.0 FEB. 1996 PRINTED iN JAPAN (IMPRIME AU JAPON)




HAPTER 3 OUTLINE OF OPERATION IEE

Bit 0 = Bit 0
Bit 1 | Bit 1
Bit 2 B Bijt2
Bit.3 = Bit 3
Bit 4 | Bit 4
Bit 5 | Bit5
Bit 6 »| Bit6
Bit7 = Bit7
DR-3020 External device
Figure 3-44
This parallel data is not suitable for transmis- Because of this standard number,
sion over long distances. Generally, the shorter the GPIB is sometimes referred to as
line, the faster the data can be transmitted. |EEE488. Table 3-7 shows the
maximum ratings of GPIB.
Note: When'parallel data is sent over.a
long distance, radio frequency
interference (RFI) causes a ftem Maximum Value
problem, and the data signals Total length of cable 20m

themselves become very weak

- . Cable length between devices | 5m
during transmission.

Transmission speed 1 Mbyte/sec
Parallel interfaces include the Centronics inter- Number of units connected 15 sets
face, GPIB(Note), and SCSI. Of these, GPIB and Table 3-7

SCSI have too many functions to make them suit-
able as a printer interface, hence they are not
commonly used. This section describes the
Centronics interface.

Note: GPIB (General Purpose Interface
Bus) is an interface bus specifica-
tion standardized as |EEE-488-
1975 by IEEE (The Institute of
Electrical and Electronics
Engineerings).
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3. Serial Interfaces time. Figure 3-45 shows an example of transmitting
In serial data transmission, one byte of data is two bytes of data.
transmitted using one signal line per one bit at a

2nd byte 1st byte
10110001——01010010}— =

} } } }

Bit7 Bit0 Bit 7 Bit0

This machine External device

Figure 3-45

Serial data transmission is not affected by
distance, and is most generally used.

Serial interfaces include RS232C, RS422,
RS499, TTY interface, etc. High speed features,
RS422 and-RS499. The TTY interface was formerly
used for printer connection using the relay circuit
but is no longer in common use.
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B. SCSI! interface

1. Outline

SCSl is an abbreviation for Small Computer
System Interface. ltis a standard interface between
a computer and a peripheral device.

CHAPTER 3 OUTLINE OF OPERATION

An SCSI can be connected almost regardless
of the kind of devices connected to the SCSI bus.

An.SCSI permits a.plurality .of peripheral de-
vices of as many as seven sets o be connected to
the logical bus.

SCSl bus
> Host

' CPU computer
1 This machine Peripheral

I - - > device

i
Figure 3-46
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Main signals used for data transmission
The main signals on the SCSI bus are shown in

The SCSI bus consists of a total of 18 signal
lines which consist of data signals (one byte + parity

Table 3-8. bits = nine signals) and control signals (nine sig-
nals).
" . Input/output at .
Pin No. Signal name CPU side Meaning
26-34 DB7 - 0, DBP Input/output This is a bidirectional data bus consisting of one
(Data Bus) byte of data and an odd parity bit.
This data bus is used to transmit commands, data,
statuses and messages in the data transmission
phase. In the arbitration phase, it is also used to
output an SCSI ID for judging the priority sequence
of the right to use a bus.
In.addition, in the selection or re-selection phase,
the SCSI ID foridentifying the initiator and target is
sent out.
43 BSY Input/output This signal indicates that the SCSI bus is being
(Bu8Y) used. Also, in the arbitration phase, it indicates a
request for the right to use the bus.
47 SEL Input/output This signal indicates that the initiator selected the
(SElLect) target (selection phase) or that the target re-se-
lected the initiator (re-selection phase). Also, in the
arbitration phase, it indicates that the right to use
the bus has been successfully obtained.
48 C/D input The target specifies the kind of data to be transmit-
(Control/Data} ted on the data bus according to the particular
50 /0 combination of these three signals. The /O signal
(Inpui/Output) is also used to identify the selection phase and the
46 MSG re-selection phase.
(MeSsaGe)
49 REQ Input This signal is sent from the target requesting the
(REQuest) initiator to transmit data, in the data transmission
phase.
44 ACK Output This signal is sent from the initiator to the target in
(ACKnowledge) response to the REQ signal.
Table 3-8
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. . Input/output at .
Pin No. Signal name CPU side Meaning
41 ATN Output This signal indicates that the initiator has a mes-
{ATeNtion) sage to be sent to the target.
45 RST Input/output This signal instructs all SCSI devices on the bus to
(ReSeT) be reset.
Table 3-8
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2. Data Transmission

The data input and output, and the signal name Pin NO. | Signal Name Remarks
of the connector are shown below. 46 -MSG (Message)
47 -SEL (Select)
48 -C/D (Control/Data)
K DB7— DB0.DBP 49 -REQ (Request)
50 -1/0 (Input/Output)
gg\l{ The hyphen “—” in the signal name means a
RST ’ low active signal.
Personal| \————— ————/ |This
computer machine Table 3-9
C/D MSG
/0 REQ
ATN
ACK
Figure 3-47
Pin NO. | Signal Name Remarks
1-12 GND (Ground)
13 Open (Non-connection)
14-25 GND (Ground)
26 -DBO (Data Bit O)
27 -DB1 {Data Bit 1)
28 -DB2 (Data Bit 2)
29 -DB3 (Data Bit 3)
30 -DB4 (Data Bit 4)
31 -DB5 {Data Bit 5)
32 -DB6 (Data Bit 6)
33 -DB7 (Data Bit 7)
34 -DBP (Odd Parity Data Bit)
35-37 | GND (Ground)
38 TERMPWR (Termination Power)
39-40 GND (Ground)
41 -ATN (Attention)
42 GND (Ground)
43 -BSY (Busy)
44 -ACK {Acknowledge)
45 -RST {Reset)
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3. Control Method
The basic procedure for drive control via the SCSl interface is as shown in Figure 3-48.

Bus-free
phase
Arbitration
phase
Selection phase
Message out phase,

When disconnected

Message in phase
DISCONNECT
message

Arbifration phase
Reselection phase
Message phase

IDENTIFY message

When not
disconnected

IDENTIFY

Data in phase message

Status phase

Message in phase

When not linked

Bus-free phase

Figure 3-48

The function of each phase is as shown below.

The state of the SCSI bus during an operation between the initiator and the controlier is divided into the
following nine phases. The transition of these bus phases ensure that the SCSI bus cannot enter two or.more
phases at any one time. In a system which has a single initiator and does not use a disconnect/reconnect
function, the arbitration phase and re-selection phase can be omitted.
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Name

Function

Name

Function

Bus free phase

The state in which the
SCSI bus is not used by
any initiator or target. All
signals on the bus are
OFF.

Arbitration phase

The arbitration phase is
used before the device
which is to become the
initiator selects the target,
and also before the target
device that is discon-
nected from the initiator
selects the initiator (re-
selection), in order to ob-
tain the right to use the
SCSl bus. This phase re-
quires a multi-host envi-
ronment in which a plural-
ity of initiators exists. The
initiator turns ON the BSY
signal and simultaneously
outputs its own ID bits fo
the SCSI bus, in order to
obtain the right to use the
bus. This phase can be
oomitted in a single initia-
tor environment because
no dispute over the bus
arises.

Selection phase/re-
selection phase

Each of the selection and
re-selection phases is
used to connect the initia-
tor and the target by soft-
ware. In the selfection
phase, when the initiator
turns the SEL signal ON,
the selection code which
specifies the target
number to be selected is
output to the SCSI bus.
Conversely, in the re-se-
lection phase, the target
device selects the initia-
tor.

Command phase

In this phase, the initiator
sends commands to the
target device. The com-
mands are sent as con-
tinuous bytes in a fixed
form. When a link is speci-
fied in the command
phase, the system will not
return to the Bus-free
phase after the status
phase and the message
input phase that follow,
but wilt enter the com-
mand phase instead.

Table 3-10
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Name

Function

Data phase

This phase is used when
data returns aftera com-
mand that requires the
return of data was ex-
ecuted in the command
phase, or when data is
being read from the disk
or written to it.

This phase can be either
the DATA IN phase or the
DATA OUT phase de-
pending on whether the
initiator receives data or
sends it.

Status phase

In this phase, a status
command which indicates
the status in which ex-
ecution of a command
was completed is re-
turned. The system some-
times enters the status
phase during the actual
execution of a command
as well.

Message phase

This phase is either the
MESSAGE OUT phase
when a message is being
sent from the initiator to
the target device, or the
MESSAGE IN phase
when a message is being
sent from the target de-
vice to the initiator.

A message is generally
used for providing notifi-
cation of the state accom-
panying a transition phase
between the target and
the initiator. Messages
consist of those that are
always sent in a standard
sequence, such as an
identification, and those
that are sent for process-
ing purposes in the event
of an error.

Table 3-10
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4. SCSI Bus Conditions

The SCSI bus is provided with two kinds of
asynchronous operations (bus conditions), an at-
tention condition and a reset condition, 1o control
the bus phase transition sequence.

The following is a description of these condi-
tions.

» Attention condition
An attention condition is a function used to

notify a controller that the initiator has some kind of
message. The initiator can generate an attention
condition at any time other than during the arbitra-
tion or bus free phase. An attention exists while the
initiator the maintains the ATN signal true.

A controllerthat detected the ATN signal moves
to the message out phase at the foilowing timing,
and receives a message from the initiator.

@ ifthe ATN signal was detected in the command
phase, the controller will enter the message out
phase .immediately after receiving all the com-
mand description blocks. The initiator must
continue REQ/ACK handshaking until the phase
changes.

@ If the NTN signal was detected in the data
phase, the controller will enter the message out
phase immediately after all data has been
transmitted. The initiator must continue REQ/
ACK handshaking until the phase changes.

® If the ATN signal was detected in the status
phase, the initiator will enter the message out
phase immediately after receiving the status.

@ Ifthe ATN signal was detected in the message
in phase, the initiator will enter the message out
phase immediately after receiving the present
message.

® Ifthe ATN signal was detected in the selection
phase, the system will enter the message out
phase immediately after the selection phase.

(® Ifthe ATN signal was detected in the re-selec-
tion phase, the system will enter the message
out phase immediately after receiving the “iden-
tify message” in the message in phase immedi-
ately after the re-selection phase.
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The controller continues to implement the mes-
sage out phase until the ATN signal becomes false.
Consequently, the initiator will maintain the ATN
signal true, even if the message out phase starts.
After the REQ signal corresponding to the prepared
message (the final byte message in the case of a
message consisting of a plurality of bytes) has been
received, the ATN signal must be made false before
a reply can be made to the ACK signal. If the ATN
signal remains true after the ACK signal reply, the
controller will judge that there is a message, main-
tain the message out phase, and output the REQ
signal.

If the controller detected a parity error while
receiving a message, it will maintain the message
out phase until the ATN signal becomes false, then
output the REQ signal without changing the phase.
Next, the initiator will reply to this message request,
and re-transmit the immediately preceding mes-
sage. Ifitis necessary to re-send a plurality of bytes,
the initiator will make the ATN signal true before
replying to the first ACK signal.

If the controller receives a message normaily,
it will enter a data transmission phase other than the
message phase or the bus free phase in accord-
ance with the provisions of the message.

* Reset condition

A reset condition is a function used to interrupt
the operation of a device or to disconnect all SCSI
devices from the bus. reset condition can be gener-
ated for any SCSI device whatever by making the
RST signal true for at least 25 psec (Reset Hold
Time). All SCSI devices must stop the drive to all
signals other than the RST signal and release the
bus within 800 nsec (Bus Clear Delay). The SCSI
bus always enters the bus free phase after a reset
condition.
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XIl. POWER SUPPLY

A. Outline

When the main switch are turned ON, power
from the AC mains is supplied to the DC power
supply PCB.

The DC power supply PCB outputs +24 VDC,
+12 VDC, and +5 VDC.

When the delivery assembly is opened to solve
a document jam, the delivery assembly open/close
sensor switch is turned off, cutting off 24 VDC,
which in turn cuts off the power supply to the motors,
DC loads (such as clutches, solenoids, etc.), LED
array, and BASIS drive PCB,

COPYRIGHT © 1996 CANON INC.
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CHAPTER 3 OUTLINE OF OPERATION

B. Power Supply Circuit Pro-

tection Function

A switching regulator is employed for the DC
power supply circuit.

If a load is shorted because of an abnormality,
resulting in an overload, the protection function will
operate, causing the output to stop.

When the output stops, remove the cause of
the short, and switch-the power OFF. After about 10
minutes the power supply will be automatically
reset.



CHAPTER 3 OUTLINE OF OPERATION §

+24V
_—_,® Motor
Main switch
DC load | ©0i€NO0I
&»@» iConnector| and clutch
swi -12vV DC +5V DC PCB 5V DG
24V DI
DC power | +5V DC =
supply.PCB CcPU +5V DC_| pocument width
Delivery assembly PCB sensor PCB
open/close sensor switch
—L— | +24V DC
0 ©
sw2 +24V DC
Clutch
+24V DC
—*@ Motor
+5V DC
5V DC
it LED
+5V DC BASIS drive +24V|DC
PCB (front)
+24V, DC
LED array
28 TEASIS dr
rive
24V BC_| PGB (front)
+24V|DC
LED array
Figure 3-49
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CHAPTER3 OUTLINE OF OPERATION

XIL.LAYOUT OF ELECTRICAL COMPONENTS

A. Sensors

0

/

COPYRIGHT © 1996 CANON INC.

Figure 3-50
Symbol Name Code Function
PS1 Document detection on document.board
PS Document detection at registrator
E‘{I Photo interrupter PS3 Document detection in machine (for starting of
scanning)
PS4 Document detection in the delivery assembly
-0 Sensor DW Document width detection
Table 3-11
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B. Switches/LEDs

CHAPTER 3 OUTLINE OF OPERATION i

Figure 3-51
Symbol Name Code Function
o SWi1 For turning power on and off
o }. Microswitch sSw2 For interrupting 24 V power when the delivery assem-
bly is open
LED1 For DC power supply display
Z&// LED (Front LED)| For illuminating document (front)
(Back LED)| For illuminating docurment (back)

Table 3-12
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CHAPTER 3 OQUTLINE OF OPERATION

C. Clutches/Solenocids/Motors

Figure 3-52
Symbol Name Code Function
@ Cluteh CL1 For document pick-up
utel CL2 For document momentary stop
Solenoid SL1 For selecting manual feed
@ Mot M1 For feeding document
otor M2 For moving document board up and down
Counter CNT Count of paper pick-up
Table 3-13
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HAPTER 3 OUTLINE OF OPERATION

D. PCBs

Figure 3-53
Code Name Function
O] CPU PCB For sequence control and transmission with external devices
@) Connector PCB assembly | For connection between CPU PCB and DC loads and sensors
® Front BASIS driver PCB For driving BASIS (front)
O} Back BASIS driver PCB For driving BASIS (back)
® Document width sensor | For connection between Connector PCB and document width
connector PCB sensor
® DC power supply PCB DC power supply, stabilization
Table 3-14
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CHAPTER 3 OUTLINE OF OPERATIO

Xlll. REFERENCE LIST OF VARIABLE RESISTORS
(VR), LEDS, AND CHECK PINS FOR EACH PCB

The variable resistors (VRs), LEDs and check pins that are necessary for servicing the machine at the
customer’s premises are described in Figure 3-54.

VRs and check pins not listed in the table are for factory adjustment only. Special tools and measuring
instruments are required to perform adjustments and checks using these VRs and check pins, and often a high
degree of accuracy is demanded. Do not, therefore, touch these VRs and check pins.

Note:

1. Some LEDs pass a very small amount of current even in the normal (uniit) state, causing them to glow
weakly even when they are supposed 1o be out.

2. VRs that may be adjusted at the customer’s premises --..-----vt %
VRs that must not be adjusted at the customer’s premises ------- @

A. CPU PCB Assembly

‘5o| 50|

16 1

J103 swiot | Ji02 1 J107 Swi02
J106 07 U gi0s? Jroe ©

F1 F2 B1 B2

o 0000
VR101VR102VR103 VR104
2  —
D Ji0s D Ji1t
J109

—

gl —
JP102
e
LED101
J113 JP103
B16 B1
A16 J110 Al

Figure 3-54
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OUTLINE OF OPERATION

LED No. Description Check Pin No. Check
LED101 » DRAM check error when power J1 For confirming voltage at time of
switch is turned ON — Lights up shading correction
« Address error — Lights up J111-1: For former half front
BASIS
Table 3-15 J111-2: For latter half front
BASIS
J111-3: For former half back
Dip Switch 1P No. Setting BASIS
J111-4: For latter half back
SW101 ID setting of SCSI BASIS
SW102 Setting of feed test mode Note: When checking, use an
oscilloscope.
JP101-103 | For factory check
Table 3-18
Table 3-16
- - Setting of feed test mode
VR No. Adjustment With the SCSI cable disconnected, set the
VR101 BASIS output adjustment SCIS ID to “7.” Turn the power on and press
VR102 VR101 : For former half BASIS SW102, and then the machine enters to the feed
VR103 (front) test mode.
VR104 VR102 : For latter half BASIS Changing the SCSI ID to 6,” “5,” “4,” and 3"
(front) under this state enables continuous feed at low
VR103 : For former half BASIS speed, continuous feed at high speed, manual feed
(back) at low speed, and manual feed at high speed,
VR104 : For latter half BASIS respectively.
(back)
For adjustment, refer to page 7-
13.
Table 3-17
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B. Connector PCB Assembly

CHAPTER 3 OUTLINE OF OPERATION H2

se02 [y g FTTTTTTTTT T ! Jeor, [

L, e R N R : sCh

J204 J205  J203
Figure 3-55

C. Pick-up Sensor PCB Assembly

VR1

Figure 3-56

VR No.

Adjustment

VR1

Paper detection sensitivity
adjustment
Rotating VR clockwise increases
sensitivity.

Table 3-19

D. BASIS Drive PCB Assembly

COPYRIGHT © 1996 CANON INC.

[ ]

J401

Figure 3-57
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CHAPTER 3 OUTLINE OF OPERATION

XV. LAYOUT OF MAJOR PCB DEVICES

The layout of the PCB elements that play particularly major roles on this machine and their functions are
shown in Figure 3-58.

A. CPU PCB Assembly

D

IC101

1103 1C102

1105
S — ] ict07
C IC108 1C109
IC111 :] IC112 " IC113

IC114

IC116 c115
IC117 IC118

Figure 3-58
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COPYRIGHT © 1996 CANON INC.
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1C No. Function IC No. Function
IC101 Control gate array for SCSI IC116 Memory for processing edge
(SPC-CHIP) interface emphasizing
IC102 Control gate array for interface IC117 Gate array for processing im-
(SORAMAME- | between |C107 (ENC-CHIP) (IFII-CHIP) age of dust picture element
CHIP) and IC101 (SPC-CHIP) erasing
1IC103 Memory (64 Kbit) for compos- IC118 Memory for processing edge
ing image data from front BA- emphasizing
SIS and the back BASIS
1C104 BASIS drive and gate array for Table 3-19
{BASIS-CHIP) | performing shading compen-
sation and y compensation
1C105 Memory (64 Kbit) for index ta-
ble when performing shading
compensation
1C107 Gate array for compressing
(ENC-CHIP) image data
1IC108 Memory (64 Kbit) for conver-
sion table when performing
shading compensation
IC109 Buffer memory (16 Mbit) for
image data transmission
1IC111 Gate array for performing edge
(NOAH-CHIP) | emphasizing and error diffu-
sion
IC112 Flash ROM for working this
machine and for writing all sorts
of data
IC113 Buffer memory (16 Mbit) for
image data transmission
IC114 Memory for processing error
diffusion
IC115 Microprocessor for controlling
(CPU) this machine
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HAPTER 4 MECHANICAL SYSTEM

I. EXTERNAL CONTROL 1. Leftcover

@ Remove the pick-up tray.

. @ Open the delivery assembly.
A. Outside Cover (® Remove the screw (.

Figure 4-1 @ Screw
@ Left cover 1) 2] Figure 4-2
@ Top cover ) 4]
® Rear cover (2) [0] ® Remove two screws (D, and then remove
@ Right cover 1) [2] the rear cover @. ‘
(® Deliver tray cover (0) [0]
(® Lower front cover 2) [0]
@ Front cover 0) [0]

Pick-up tray 2 [0]

Note: The figures in ( ) and [ ] mean the
numbers of fixing screws and mounting
hooks, respectively.

When attempting to clean, check and repair the
inside of the machine, remove the pertinent covers
in the following procedure.

The procedure for removing the covers that can
be removed simply and individually only by remov-
ing the mounting screws are omitted.

@D Screws @ Rear cover

Figure 4-3
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CHAPTER 4 MECHANICAL SYSTEM

® Detach two hooks (D and remove the left @ Remove the rear cover. (2 screws)
cover . Note: Be careful not to lose the knob for
setting the SCSI ID.
(® Detach two hooks (D, and remove the right
cover @).

(DHooks @ Left cover

Figure 4-4
@D Hoocks @ Right cover
2. ‘Right cover
@ Remove the pick-up tray. Figure 4-6
@ Open the deliver assembly
(3 Remove the screw @. 3. Top cover
@ Remove the pick-up tray.
(@ Remove the rear cover (2 screws)
(3 Detach four hooks @ (2 hooks each onboth
right and left sides), and lift up the top cover
@ slightly.

@ Screw

Figure 4-5

@D Hooks (@ Top cover

Figure 4-7
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@ Disconnect connector J701 at the rear side

of the top cover.

Note: When installing the top cover, be sure to
hook the harness detached in step 4 to
the rib of the top cover 2. If the harness
is not fixed by the rib, it may be caught
by the delivery roller to be broken.

@D LED mount @ Top cover

Figure 4-8

CHAPTER 4 MECHANICAL SYSTEM

Front cover

(D Remove the pick-up tray.

(2 Remove the rear cover. (2 screws)

(3 Remove the right cover. (1 screw)

@ Remove the left cover. (1 screw)

® Detach two springs (), and then remove the
front cover @.

@ Springs @ Front cover

Figure 4-9

Note: When installing the front cover, be care-
ful not to confuse the springs detached

in step 5.
za
[[TT]
Mt
@ Springs
Figure 4-10
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CHAPTER 4 MECHANICAL SYSTEM

. Lower front cover
@ Remove the pick-up tray.
@ Remove the rear cover. (2 screws)
(3 Remove the right cover. (1 screw)
@ Remove the left cover. (1 screw)
® Remove the front cover.
® Remove two screws (D, and then remove
the right side plate @.

@ Screws @ Right side plate
Figure 4-11
@ Shift the pick-up guide (D stightly, loosen

two secrews @), and then remove the lower
front cover (3.

(D Pick-up guide @ Lower front cover
@ Screws

Figure 4-12

44 COPYRIGHT © 1996 CANON INC.

6. Delivery tray cover
® Remove the pick-up tray.
@ Remove the rear cover. (2 screws)
® Remove the top cover.
® Remove the right cover. (1 screw)
® Remove the left cover. {1 screw)
® Loosen the screw (D), release the tension of
the belt @, and then remove the belt @.

@D Screw (@ Belt

Figure 4-13
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CHAPTER 4 MECHANICAL SYSTEM

@ Remove the E-ring D, and then the gear @ ® Remove the E-ring (D, shift the delivery
and pin ®. roller shaft @ slightly, and then remove the
Note: Be careful not to lose the pin. bushing ®.

DE-ring @ Pin (M E-ing (@ Bushing
@ Gear (2 Delivery roller shaft
Figure 4-14 Figure 4-16
Remove the E-ring @, and then remove the @9 Remove the E-ring ®.
bushing @.

@D E-ring @ Bushing

@ E-ring

Figure 4-15
Figure 4-17
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CHAPTER 4 MECHANICAL SYSTEM

(D Remove two screws (D, and then remove
the static eliminator brush mousnting plate

@.

@ Screws
(@ Static eliminator brush mounting plate

Figure 4-18

@2 Remove the delivery roller shaft (D.

(@ Delivery roller.shaft

Figure 4-19

4-6 COPYRIGHT © 1896 CANON INC,

@3 Remove two screws @ paying attention to
the harness while holding the delivery as-
sembly (D by hand, and remove the delivery
tray cover ®.

@

@ Delivery assembly
@ Screws

Delivery tray cover

Figure 4-20
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CHAPTER 4 MECHANICAL SYSTEM

7. Precaution when installing the 3 When installing the delivery tray unit, make
delivery tray cover: sure that the gear (D for open/close damper
The delivery tray cover can basically be in- is engaged with the gear @ with the delivery

stalled in the reverse procedure to the removal of tray unit.open.

the delivery tray cover; however attention must be
paid to the following points.

@ The harness (D of the front scanner unit
should run through the inside of the delivery
tray cover,

@ Gear for open/close damper @ Gear

Figure 4-23
®Hamess @ Delivery tray cover @ Adjusting the belt tension
While pressing the tension plate @ with a
Figure 4-21 force of 400g in the arrow direction, tighten
the screw (D.

(@ When installing the delivery tray unit, be
careful not to damage the delivery paper
sensing lever (.

®Screw @ Tension plate

Figure 4-24
(D Delivery paper sensing lever

Figure 4-22
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@ CHAPTER4 MECHANICAL SYSTEM

B. De"very Assemb|y 0pen/ ® Remove five screws (1), .and remove the DC
Close Sensor Switch power supply unit @.

1. General Description

For safety sake, the 24 VDC power to the
machine (primarily, the power for the main motor
and solenoids) is cut off by this micro switch to
prevent the machine from operating while the dis-
play assembly is open.

2. Removing the Delivery Assembly
Open/Close Sensor Switch
(D Remove the pick-up tray.
@ Remove the rear cover. (2 screws)

(® Remove the top cover. .
Screws DC supply unit

@ Remove the left cover. (1 screw) @ @ DC power supply

(® Remove the screw @), and then remove the Figure 4-26

tension plate @ and the belt (3.

@ Remove the G-ring (D and the gear @.

@ Screw @ Belt
@ Tension plate

@D G-ring @ Gear

Figure 4-25
Figure 4-27
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CHAPTER 4 MECHANICAL SYSTEM

Disconnect connector CN1 (D), and remove i Remove one screw (1), and remove the
the four screws @. delivery assembly release switch @.

@ Connector @ Screws
@DScrew
Figure 4-28 (@ Delivery assembly release switch

® Pull out the two fastons (D, and then remove Figure 4-30
the main motor unit @.

(M Fastons (@ Main motor unit

Figure 4-29
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CHAPTER 4 MECHANICAL SYSTEM

iI. DRIVE
A. Main Motor

1. Removing the Main Motor
® Remove the pick-up tray.
@ Remove the rear cover. (2 screws)
(® Remove the top cover.
@ Remove the left cover. (1 screw)
(® Remove the screw (D, and then remove the
tension plate @ and the belt 3.

@ Screw (@ Belt
@ Tension plate

Figure 4-31

4-10 COPYRIGHT @ 1996 CANON INC,

(® Remove five screws (1), and remove the DC
power supply unit @.

@ Screws
@ DC power supply unit

Figure 4-32

@ Remove the G-ring O and the gear @.

@ G-ring @ Gear

Figure 4-33
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CHAPTER 4 MECHANICAL SYSTEM [

Disconnect connector CN1 (D), and remove B. Document Board Drive Mo-
the four screws @. for

1. Removing the Document Board

Drive Motor

(D Remove the pick-up tray.

(@ Remove the rear cover. (2 screws)

(3 Remove the right cover. (1 screw)

@ Remove the left cover. (1 screw)

(® Remove the front cover.

® Remove two screws (D, and remove the
right side plate @ and the pick-up guide @.

@ Connector @ Screws
Figure 4-34

® Pull out the two fastons (D, and then remove
the main motor unit ®.

@ Screws @ Pick-up guide
(@ Right side plate

Figure 4-36

@ Fastons
@ Main motor unit

Figure 4-35
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HAPTER 4 MECHANICAL SYSTEM

@ Remove the E-ring O and the gear @.

(® Remove two screws (1, and then shift the
separation guide unit @. -

@D E-ing @ Gear
Figure 4-37

Remove two screws (.

@ Screws  (@-Separation guide unit
Figure 4-39
Remove three screws (D, disconnect con-

nector J202 @, and then remove the docu-
ment board drive motor unit ®.

Figure 4-38
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(D Screws
@ Connector
® Document board drive motor unit

Figure 4-40
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CHAPTER 4 MECHANICAL SYSTEM

@ Remove two screws (D, and remove the C. Adjusting the Belt Tension
document board drive motor @. While pressing the tension plate @ with a force
of 100 g in the arrow direction, tighten the screw (.

® Screws (@ Tension plate

Figure 4-42

@ Screws
(2 Document board drive motor

Figure 4-41
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CHAPTER 4 MECHANICAL SYSTEM

lil. DELIVERY
A. Pick-up Control Assembly

1. Feeder Roller
(@ Remove the pick-up tray.
(2 Remove the rear cover. (2 screws)
(3 Remove the left cover. (1 screw)
@ Remove the right cover. (1 screw)
® Open the delivery assembly.
® Remove four screws (), and remove the
pick-up guide plate @.

@ Screws (@ Pick-up guide plate

Figure 4-43

4-14 COPYRIGHT © 1995 CANON INC.

@ Release the two springs @ of the front
scanner unit (.

(@ Front scanner unit
Figure 4-44

While holding it by hand, remove two screws
@, and put the front scanner unit O down.

(@ Front-scanner unit @ Screws

Figure 4-45
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CHAPTER4 MECHANICAL SYSTEM

(® Remove seven screws @), and put the pick- @ ‘Remove three E-rings (D-and one washer
up control assembly (D down. @.

(@ Screws @ Pick-up control assembly

Figure 4-46
(@ E-tings (@ Washer
19 Disconnect four connectors (D, and remove
the pick-up control assembly @. Figure 4-48

@ Remove the left side ball bearing @, and
then remove the feeder roller assembly @
while pressing the right side ball bearing @
to the right, paying attention not to exert any
load to the gears.

(@ Connectors (@ Pick-up control assembly

Figure 4-47

(@ Bali bearing (® Feeder roller assembly
@ Ball bearing

Figure 4-49
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@3 Put a mark @ showing the position of the 2. Installation of Pick-up Guide Plate

feeder roller @ on the feeder roller shaft (D Fix the pick-up guide plate @ with screws,
with a marker, loosen two hex screws @), pressing the projection @ upward and the projec-
and then remove the feeder roller @. tion 3 backward.

@ Pick-up guide plate @ Projection
: @ Projection
@ Feeder roller shaft @ Mark

@ Feeder roller @ Hex screws Figure 4-51

Figure 4-50
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CHAPTER 4 MECHANICAL SYSTEM B3

3. Pick-up Clutch 4. Pick-up Roller
@ Remove the pick-up control assembly in the (@ Remove the pick-up tray.
same procedure as that for removing the (@ Remove the delivery assembly.
feeder roller (Refer to page 4-15). ® Remove four screws (D, and remove the
(@ Remove the E-ring @, and remove the gear pick-up guide plate @.
@ and pin @.

M Screws @ Pick-up guide plate

: Figure 4-54
@®E-ring ®@Pin
® Gear ® Remove the E-ring D, .and remove the pick-
up roller 3 paying attention to the sensor
Figure 4-52 lever @.

® Remove the G-ring @, and remove the pick-
up clutch @.

@ E-ring @ Pick-up roller
@ Sensor lever
@ Ging @ Pick-up clutch
Figure 4-55
Figure 4-53
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HAPTER 4 MECHANICAL SYSTEM E

5. Separation Rolier

(D Remove the pick-up tray.

@ Remove the rear cover. (2 screws)

(® Remove the right cover. (1 screw)

(@ Remove the left cover. (1 screw)

(® Remove the front cover.

(® Remove E-ring @, and remove the gear @.

M E-ring @ Gear
Figure 4-56

@ Remove two screws (D).

@ Screws

Figure 4-57

4-18 COPYRIGHT © 1996 CANON INC.

Remove two screws (D, slightly shift the
separation guide unit @ toward you, discon-
nect the connector @), and then remove the
separation guide unit @.

®8Screws (@ Separation guide unit
(@ Connector

Figure 4-58

(® Remove two E-rings ), and then remove
two gears @ and pin .

@ E-rings ® Pin
@ Gears

Figure 4-59
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(9 Remove the E-ring D, and then remove the
bushing @.

@O E-fing (@ Bushing
Figure 4-60
@ Remove the screw ), retainer @, washer

®, and bushing @, and then remove the
separation roller unit ®.

@D Screw @ Bushing
@ Retainer  (® Separation roller unit
® Washer

Figure 4-61

CHAPTER 4 MECHANICAL SYSTEM

@ Remove the E-ring D and bushing @, and
then remove the separation roller shaift 3.

@ E-ring (® Separation roller shatft
(@ Bushing

Figure 4-62

@ Put a mark ® showing-the position of the
separation roller @ on the separation roller
shaft O with a marker, loosen two hex
screws @), and then remove the separation
rolier @.

(D Separation roller shaft (3 Mark
@ Separation roller @ Hex screws

Figure 4-63
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B CHAPTER4 MECHANICAL SYSTEM

6. Mounting the Separation Guide 8. Separation Adjustment
Plate (D Disconnect the SCSI cable, set the' ID of the
When mounting the separation guide plate, SCSl to “7”, and turn power on.
fasten the screw while pressing the projection @ on @ Press push.switch SW102 on the CPU PCB
the separation guide plate (D in the lower rear assembly, and the machine will enter the
direction. feed mode.

® Place the standard white paper (FY9-3004)
on the document board.

@ Set the ID of the SCSI to “6”, and the
machine will enter continuous feed mode at
low 'speed.

(® After the third paper has been delivered,
immediately turn the power off.

(® Open the delivery unit, and remove the
separation guide plate.

@ Loosen the screw @), and fix the screw @
while pressing the stopper @ to the shaft
support plate @.

At this point, if the stopper (D has already
been pressed to the shaft support plate @,
shift the stopper (D leftward to part it from the
shaft support plate (@, and then repeat the
same procedure from-step 1.

(@ Separation guide plate @ Projection f
Figure 4-64 3 e
. . ee ] AP

7. Mounting the Separation Roller =

Insert the hex key through the hole on the =
separation guide plate paying attention so that the
feed roller does not interfere with the separation
roller D, and fix the separation roller (2 with the hex ® Stopper @ Screw
key. @ Shait support plate

Figure 4-66

(@ Separation roller @ Separation roller

Figure 4-65
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} CHAPTER 4 MECHANICAL SYSTEM #5

9. Momentary Stop Clutch @ Remove the G-ring @), pull out the shaft @,
® Remove the separation guide unit in the disconnect the connector @), and then re-
same procedure as that for removing the move the momentary stop clutch @.

separation roller (refer to page 4-19).
@ Remove the E-ring D and gear @. Here, be
careful not to lose the pin 3.

@ G-ring @ Connector
@®E-ring @ Pin @ Shaft @ Momentary stop clutch
@ Gear

Figure 4-69
Figure 4-67

® Remove the E-fing @, and remove the bush-~

ing @.

(D E-ting @ Bushing

Figure 4-68

COPYRIGHT © 1996 CANON iNC. CANON DR-3020 REV.0 FEB. 1996 PRINTED IN JAPAN (IMPRIME AU JAPON) 4-21



CHAPTER 4 MECHANICAL SYSTEM

|V_ EXPOSU RE (® Remove two screws @ while holding the

front scanner unit by hand, and then putthe
front scanner unit (O down.

A. Scanner Unit

1. Removing the Front Scanner Unit
@ Remove the pick-up tray.
(@ Remove the rear cover. (2 screws)
® Remove the left cover. (1 screw)
@ Remove the right cover. (1 screw)
(® Release the spring .

@ Front scanner unit (2 Screw

Figure 4-71

@ Disconnect two connectors (D, and remove
the front scanner unit @.

@ Spring

Figure 4-70

3 QT v
= -

(D Connectors @ Front scanner unit

Figure 4-72
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CHAPTER 4 MECHANICAL SYSTEM

2. Removing the Back Scanner Unit Remove two screws (D, shift the separation
(D Remove the pick-up tray. guide unit @ slightly, remove the connector
@ Remove the rear cover. (2 screws) ®, and remove the unit @.

(3 Remove the right cover. (1 screw)
@ Remove the left cover. (1 screw)
® Remove the front cover.

(® Remove the E-ring @ and gear @.

@ Screws 3 Connector
(@ Separation guide unit

Figure 4-75

(® Remove two screws (.
@ E-ting @ Gear

Figure 4-73

@ Remove two screws (D.

@ Screws

Figure 4-76

@ Screws

Figure 4-74
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8 CHAPTER 4 MECHANICAL SYSTEM

(9 Remove the E-ring O, washer @, and bear- (2 Remove the three screws (.
ing @, and then remove the roller shaft @.

(D -Screws

@ E-ring 3 Bearing

Figure 4-79
@ Washer @ Roller shaft ‘gure

@3 Remove three screws (), and then slightly

Figure 4-77 draw out the CPU PCB assembly (.

@ Remove five screws (1), and remove the DC
power supply unit @.

@ Screws @ CPU PCB assembly

@ Screws @ DC power supply unit

Figure 4-80
Figure 4-78
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CHAPTER 4 MECHANICAL SYSTEM 253

@ Disconnect two connectors (1), and then
remove the back scanner unit @.

(@ Connectors (2 Back scanner unit

Figure 4-81

COPYRIGHT © 1996 CANON INC.
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CHAPTER 4 MECHANICAL SYSTEM

V. ELECTRICAL

A. PCBs

1. DC power supply unit

(@ Remove the rear cover. (2 screws)

@ Remove five screws (1), and tilt the DC

power supply unit @.

@ Screws

@ DC power supply unit

Figure 4-82

COPYRIGHT © 1996 CANON.INC.

(® Disconnect three connectors (CN2, CN3,
and CN4) (D, and remove the DC power
supply unit @.

(D Connectors @ DC power supply unit

Figure 4-83
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CHAPTER 4 MECHANICAL SYSTEM 2

2. CPU PCB Assembly Disconnect four connectors J109, J1086,
('Remove the pick-up tray. J107, and J108 @, and pull out the CPU
(@ Remove the rear cover. (2 screws) PCB unit @.
® Remove the left cover. (1 screw) Note: When pulling out the CPU PCB assem-
(® Remove the right cover. (1 screw) bly @, pay attention to the hamess.

(® Remove the DC power supply unit. (5 screws)
® Remove three screws (.

S
@ Screws (D-Connectors @ CPU PCB assembly

Fi 4-84
qure Figure 4-86

(@ Remove three screws (D.

3 == NS
WA 0 m BERE, = 1]
%"’—M@ ‘

el =) /\\“"\"

(® Remove ten screws D, and remove the
CPU PCB assembly @.

LF
=] 2

@ Screws

Figure 4-85
@ Screws (@ CPU PCB assembly

Figure 4-87
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#8% CHAPTER4 MECHANICAL SYSTEM

3. Connector PCB Assembly Remove the E-ring O and gear @.
® Remove the pick-up tray.
® Remove the rear cover. (2 screws)
(® Remove the right cover. (1 screw)
@ Remove the left cover. (1 screw)
(® Remove the front cover.
® Remove the front lower cover. (2 screws)
@ Remove two screws (), and remove the
right side plate @ and then pick-up guide ®.

@E-ring @ Gear

Figure 4-89

(©@ Remove two screws ().

®Screws @ Right side plate

Figure 4-88

@ Screws

Figure 4-90
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Remove two screws (D, and shift the sepa-
ration guide unit @.

@ Screws @ Separation guide unit
Figure 4-91
@ Remove three screws (D), disconnect con-

nector J202 2, and then remove the docu-
ment board drive motor assembly 3.

@ Screws
@ Connector
(® Document board drive motor assembly

Figure 4-92

COPYRIGHT © 1996 CANON INC.

CHAPTER 4 MECHANICAL SYSTEM

(2 Loosen two screws (D, and remove the
lower front cover @.

@ Screws @ Lower front cover
Figure 4-93

(3 Disconnect four connectors J203, J204,
J206, and J207 (D, remove four screws @,
and then remove the connector PCB as-
sembly (3.

@ Connectors
@ Screws
(3 Connector PCB assembly

Figure 4-94
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HAPTER 5 INSTALLATION HEE

. INSTALLATION
SUGGESTIONS

Itis recommended that the servicerman person- More than 10cm
ally inspect the customer’s premises before install-
ing any machine. The location should meet the
following requirements:

B The power supply should be connected to an
outlet able to supply the voltage shown on the
rating plate plus or minus 10%. A grounding
plug must be used.

M The temperature should be between 10 and
32.5°C (50-90.5 F), and relative humidity
between 20 and 85% RH. In particular, do not
install the machine near water taps, hot-water
heaters, and refrigerators.

B The machine should not be exposed to open
flame, dust, direct sunlight, or intensive vibra-
tion.

* |n application where installation of the ma-
chine in a sunny location is unavoidable, a Figure 5-1
heavy curtain should be installed on the
windows to protect the machine.
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B3R CHAPTERS INSTALLATION

. UNPACKING AND INSTALLATION

If the machine (in its shipping container) has been stored in a cold location, it should not be unpacked in
a warm room until it has had time to warm up, otherwise moisture can condense on the metal and glass parts,
resulting in a trouble. At least one hour should be allowed for the machine to warm up to room temperature
before the shipping container is opened.

No. Procedure Inspection/Remarks

1 | Open the shipping container of the main body of
the machine.

2 | Take out the parts and other materials in the | Check that the following items are there:
shipping container. * Main body

o Power supply cord

» Grounding wire (on 100 V machines only)
» Guarantee sheet (100, 120 V machine only)
« Delivery auxiliary guide

¢ Operation manual

» Device driver (floppy disk)

» Device driver manual

» User registration card

¢ Function sheet (A4/LTR)

° Terminator

3 | Move the machine to where it is be installed.

4 | Peel off all the filament tape securing the various | Check all covers for possible damage incurred
units. during transportation.

5 | Open the delivery unit-and peel off the protective
sheet on the glass guide.

6 | Install a personal computer. ¢ Install SCSI interface board.

» Install the peripheral devices.
(For instaliation of the SCSlinterface board and
peripheral devices, refer to each operation
manual.)

7 | Connect the personal computer to the main body
using SCSI cable.
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CHAPTER S INSTALLATION 0

Procedure

Inspection/Remarks

Connect SCSI terminator to SCSI connector of

the main body which is not in use.

Note: In applications where the same SCSl line
