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FACSIMILE IMAGE DATA PROCESSOR

DESCRIPTION

The M66333 is a facsimile image processing controller that
converts analog signals that are photoelectrically converted
by an image sensor into bi-level signals.

It has image processing functions such as, peak detection,
uniformity correction, ¥ correction, MTF compensation, de-
tector of background and object level, dither control,
separation of image data area, error diffusion, scale down,
and area specification.

This controller has a buiit-in 7bits flash type A-D converter
and interface circuits tc image sensor, analog signa! pro-
cessing circuit, and CODEC (Coder & Decoder) to simplify
control of the readout mechanism.

FEATURES
® High Speed Scan-------- MAX 2ms/Line, TYP 5ms/Line
@ A3 (8pixels/mm) Line Sensor Attachment
® Image sensor (CCD, CIS) control signal generation
CCD : SH, CK1, CK2, RS
Contact sensor {CIS) : SH, CK1 {or CK2)
® Analog signal processing circuit control signal genera-
fion
CLAMP, S/H, AGC, DSCH
® Built-in 7bit Flash A-D Converter
® Bi-level data external output interface
Serial output (—~M66330)
8-bit MPU bus output with external DMA control signal
® Image Data Processing
Uniformity Correction (All pixel Correction)
MTF compensation (2 dimension)
Detector of background and object level {programmable)
Pseudo half-tone
- Dither method (32 levels using 4X8 matrix)
« Error diffusion (6-bit data processing)
Separation of image data area (2 dimension)
Scale Down A3—~B4, A3—A4, B4—A4
® 5V Single Power Supply

APPLICATION

Facsimile

PIN CONFIGURATICN (TOP VIEW)

Image Processing
Memory Intertace

image Processing
Memory interface
{Address)
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BLOCK

DIAGRAM

System Clock
SYSCK

ADC ADC
Analog Logic

Vee Voo v,
AV DVee —o°

PTIM |
Sensor SH l Image Processing Sequence Control Signal ] .
Interface CK1 Sensor Control !
CKz2 lT" each block Detection| {Separation __
RS #of Image |>{ of Image SRDY
Data Area| [Data Area Cut cut/ STIM | CODEC
A Scale down Intertace
Analog | CLAMP Simple Bi-level L Convert o zcl‘l;‘
‘ S/H Conversion = 0I-leve Vi
Signal ( trol
|n?e,face AGC Analog Contro > Background and
DSCH object Level .
MTF Detection [
Compensation DAK | CMA Interface
i DMA Control ORQ 4
SRAM 84
' Uniformity L o] words x CMIT;‘;,:V‘:::‘)EMQ .
’ Correction 6 bits
! RESET
| cs MPU
| Error Ditfusion ,R‘D Interface
‘ {6-bit processing ) MPU Bus WR
, Interface 7 Aso MPU Interface
ASIG 7oit A-D Memory Interface A3 | (Address)
Converter DO | MPU Intertace
’, l ! D$7 |(Data)
‘_- 28 - — e e e ——— —— - !
VBL VML2 VWL W 51 MAO~ DQO~ AGND DGND —GN—D
VML1 VML3 OE §2 Ma12 DQ6 ADC  ADC
—_—_— Analog  Logic
ADC Reference Memory Memory Memory GKD GND
Voitage Interface Address Data
Table 1 Image processing functions
Image Processing T
. Specifications Remarks
Function
Read Width + A4, B4, A3
Resolution + 8 pixels/mm {primary scanning direction)
Read speed * 6ms/line Typ, 2ms/line maximum + Operated with system clock and PRE___DATA (registers 3, 4)

Unifarmity Correction

* White Correclion for CCD
* All pixel correction

* White/black Correction for CIS
« Correction range 50%

- External correction memory is used

{read/write aliowed from MPU)

MTF Compensation

* Laplacian filter circuit before, after, left, and right of target pixe!
(2 dimension)

» External compensation memory is used

Simple Bi-levet Conversion

+ Floating threshold method using background and object level de-
tection circuit

Pseudo half-tone

+ Dither method : 32 levels {4 X8 matrix)

* Built-in 64 wordsXGrbil SRAM for dither memory
{read/write allowed from MPU)

+ Error diffusion : 6-bit data processing (64 tevels)

+ External error buffer memory is used

Separation of Image Data Area

+ Detection by brightness difference of 3X3 pixe's in previous, cur-
rent, and next lines

- Processing memory area is the same as correction memory area

* Selection method - Scale down ! A3—B4 set to 13/15, B4—

le D
Scale Down A4 set 1o 9/11, A3—Ad is sel to 12/17
- Apply external voltage {resistor connection is also allowed) to A-
¥ Correction * Logarithmic correction . . .
D converter middle basic supply voltage pins.
Image Sensor Control Signal + Contact sensor {CiS) and CCD control signal generation

Analog Signal Processing

* Generate contro! signals for externat CLAMP circuit, sample/hold
circuit, and AGC circuit

* Built-in 7-bit flash A-D converter

P
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PIN DESCRIPTIONS

Block Pln Names /O Description
Sensor SH O CCD | Shift pulse signal to transmit photo charges from the sensor to the transfer unit.
Interface CIS : Start signal for the sensor read circult.
CK1 (o] CCD ! Clock pulse signal for sequentially transmitting the transfer unit signal charge of the sensor.
GIS [ Clock pulse signal for the sensor read circuit shift register.
CK2 o Reverse of CK1.
RS (o} Pulse to reset the voltage of the CCD sensor floating capacitor to initial status,
PTIM O Read roller pulse motor controf signal.
Analog CLAMP (o] CLAMP pulse to set the dark level of the sensor to reference voltage of the digital circuit.
Circuit
Interface | S/H o Sample hold signal to smooth out sensor image signal waveform.
ASIG ] Analog signal.
AGC (o] External AGC circuit gain down signal.
DSCH (o] External AGC circuit gain up signal.
Memory | W o External RAM write enable signal.
Interface
OE O External RAM output enable signal.
§1,82 o) External RAM, ROM chip select signa.
MAD~12 o] External RAM, ROM address signals. MAQ is LSB.
DQO~DQs 170 External RAM, ROM data bus. DQO is LS8 and DQS is MSB.
CODEC SRDY | Data transmission ready signat from CODEC,
Interface
STIM (o] Data transmisson bound signal for CODEC.
SCLK le} Clock signal for transmitting image data to CQDEC.
SVID o] Serial output of image data to CODEC. “H" : Black, “L" White.
—
DMA DRQ o] DMA request signal to external DMA controller for parallel output of image data through MPU bus.
Interface
DAK | DMA acknowledge signal from external DMA controller for the above DRQ signal.
Clock SYSCK | System clock input pin.
MPU RESET | System reset signal. Resets counter, register, F/F, latch and sets internal memory in standby mode and
Interface halts clock generation circuit.
cs | Chip sefect signal used by MPU to access M66333. Set to "H" in operating mode (AGC, UNIF, SCAN).
RD | Controt signal used by MPU to read data from M66333.
WR I Contral signal used by MPU to wrile data to M66333.
AQ~A3 I Address signals used to access M66333 internal registers.
DO~D7 Ffe] 8-bit bidirectional buffer.
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PIN DESCRIPTIONS (CONTINUED)

Block Pin Names 110 Description

Other Vee — Plus supply voltage.
AVee - Plus supply voltage for A-D converter analog units.
DVcc — Plus supply voltage for A-D converter {ogic units.
GND — GND pin.
AGND — Ground for A-D converter analog units.
DGND - Ground for A-O converter digital units.
YL - A-D converter white basic supply voltage pin.
Ve - A-D converter black basic supply voltage pin.
Vet - Middle basic supply volage pin. Vi ={Vy -Ve )/4.
VL2 — Middle basic supply voltage pin. Vi 2=2 * {Vw -VaL)/4.
Vs - Middle basic supply voitage pin. Vi a=3 + {Vy-VeL)/4.
TEST (IN) — Test input pin. Fix to "L".
TEST (OUT) - Test output pin. Keep open.

MITSUBISHI
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FUNCTIONAL DESCRIPTION

The following items which are necessary to use the image
processing functions of the M66333 are described.

1)
(2)
(3)
(4)
(5)
(6)
7

ERCNC)

Operating mode

Line period and read sequence

Image processing function

Sensor unit/analog signal processing unit interface
CODEC interface

External memory interface

Read/write to dither memory and uniformity correction
memory

Image scale down and PTIM signal

Reset

Image quality control using registers

(1) Operating mode
The M66333 performs three basic operations.

Peak value detection : The peak value of the analog
signal output from the recommended analog signal pro-
cessing circuits shown in Figures 20 to 23 is matched to
the white basic supply voltage {Vw.) of the M66333 in-
ternal A-D converter.

Uniformity correction data creation . White reference
data is created for sensor unit uniformity correction and
written to the correction memory,

Read operation © A document is read and the image is
processed to output bi-level data as serial or parallel
output.

These three basic operations are performed in the follow-
ing sequence depending on whether the sensor is CCD or
CIS. The sensor is selected with register 0 (SENS).

When the sensor is CCD

UNIF mode

| SCAN mode |

Operation is started by setting the
UNIF command in register 0 to
“H”. If the sensor is CCD, peak
detection (16 line period} and
white uniformity correction data
creation (8 line period) are per-
formed consecutively.

To exit this operating mode, wait
30 line periods (at least 24 lines)
from the start and set the UNIF
command to “L".

The read operation is started by
setting the SCAN command in
register 0 to "H". Set the SCAN
command to “L” to exit this oper-
ating mode.

S
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When the sensor is CIS

(Creation and transmission of uniformity correction data)

I AGC mode

UNIF mode

Data transfer I

Peak detection is performed for
16 line periods when the AGC
command in register 0 is set to
“H”.

To exit this operating mode, wait
20 line periods (at least 16 lines)
from the start and set the AGC
command to “L".

This mode is started when the
UNIF command in register 0 is set
to “H".

When the sensor is CIS, if black
correction and white correction
are both started with the UNIF
command, uniformity correction
data creation (8 line period) is
started for each correction.

To exit this operating mode, wait
10 line periods (at least 8 lines)
from the start and set the UNIF
command to “L”.

The black and white uniformity
correction data created in UNIF
mode are transferred to the back-
up memory.

(Read opration)
@ Peak detection is performed for
16 line periods when the AGC
command in register 0 is set to
"H".
To exit this operating mode, wait
20 line periods (at ieast 16 lines)

from the start and set the AGC
command to “L".

\
[ SGAN mod The read operation is started by
moae .

setting the SCAN command in

register 0 to "H". Set the SCAN

command te “L” to exit this oper-
ating mode.

The signal functions and data flow in each mede are shown
on pages 4-167 and 4-168. Flowcharts are shown on pages
4-207 to 4-209.
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Operation During Peak Detection

SYSCK e
l_ T . s —! STIM
. [ Image Processing Sequence Control Signal l SCLK
‘ | Sensor avID
x Control To each T 1
o ! Detection
2 8:1 l block of Image of Image Copvert +
2 CK2 Data Area Data Areg bi-level 1§ |cCut out/ |
e | RS Scale | CODEC
< PTIM l Convert down |
§ i [Simple Bi-lavel Conversicn to o —
Analog ground Cbject >{bi-level 2 ISRDV
Control Leval Detection
| ) MTF DMA | DAK
1 [ Compensation Control . DMA
3 | Sram6d]  [cotlective 7 [DRQ
£ ! Uniformity ol o]wordsx Dithering 'RESET_
> | Correction 6 bits (32 levels) CS, RD
£ lcLamp 'WR
2 IS/H | I A0~A3
g [acc MPU Bus i
5 £ CH | Error ]
ga os Biffusion(-bit Interface | MPY
] ' 7bit A-D Memory processing)
§ ASIG ]’ Converter Interface ID°~D7
< ' 1
<
O
\\;BL W, OE, S1, 82
N{'i;u Correction, MAQ~
tion | MA12
Vit compensa
SRAM DQO~§
Operation During Peak Detection
SYSCK o L
! [ Image Processing Sequence Control Signal 1 ‘ssg:_hf(
E Sensor aVID
5 [Tsn | Control l'ro each — e ‘
g | ck1 | block o image. |>Jof image Convert T
2 CK2 Data Area) Data Area bi-level 1] lcut out/ !
3 RS | i Scale ‘ CODEC
g PTI l - Convert down
E Bi-level Conversi 1 o e
) Anatog »;ﬁ:mi,:‘;higvmm {bi-level 2 SRDY
I Control {evel Delection .
| MTE ShiA |DAK
' l Compensation Control i DMA
3 | sraMed  [Coltective x |ora
£ ! Uniformity o|wordsx Dithering 'RESET
o | Correction 6 bits (32 levels) CS. AD
£ |cLamp: ' WR
2 |S/H | ! a0~a3
g [aGe MPU Bus .
s £ ' Error !
3 § [DPSCH I A Ditfusion(6-bit Intertace | MPU
s .| 7bita-D Memory processing)
;o:’ ASIG 1’ Converter Interface !DU~D7
< ) '
<
0
Vo ! woests2
ML~ - MAQ~
Vs (C:J;)r;rectlonl,_ MA12
Veur pensation
SRAM DQO~6
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Data Flow During Read Operation (for serial output)

SYSCK
!- I R R —PSTIM
mage Processing Sequence Control Signal j SCLK
| Sensor SVID
] SH Control i |
4 CK1 I\ TR
g | cke To each block bi-level | |
® RS ! Cutout | | CODEC
g PTIM | Convert ;Scale [g’ﬁY
E ! Simple Bi-leve! Conversion| = to s own T
Analog .
b#»{ Background Object i bi-level 2 I
Control Level Datection
| MTF | BAK
. DMA
] ' I-——D Compensation Control ' DMA
> , Tormit SRAM 64 Collective @ |DHQ
£ ! Uniformity | ot |wordsx Dithering 'RESET
2 Correction h RESET
® : 6 bits (32 1evels) CS. AD
g [ShamP 1 'WR
a | H lag~a3
= AGC H = MPU Bus t
£ H | ¢ rcor !
g 0S¢ Y Diffusion(6-bit| | Intertace | MPU
g,g 'l 7oita-D Memory =1 processing)
B8 [asic [| Converter Interface 1Do~m
«<T
I O
Veu ¥ W, OE, 81, §2 ]
Vi~ Correction, MAQ~ =P . Image date
Vs compensation| _MA12 B i i
Vi SRAM DQO~6 » : Correction, compensation data
Data Flow During Read Operation (for paralle! output)
SYSCK
' [ Image Processing Sequence Control Signal ] _!ﬁ'M
['| sensor gSILDK
5 SH Control l Detect eparation i
g CK1 ot 1mage. |>{of image onvert 4
2 CK2 To each block Data Areal |Data Area bi-level 1) | out I
g | BS veare | | CODEC
o BTiM | /Scale |
£ Convert down
= 1 Analog Simpte Bi-leval Conversion —— to —
J Background Object > bi-level 2 SRDY
Control Leve! Detection I I
MTF [D_AR
! m=p Compensati DMA i DMA
I I Control
2 Unifoemmity A SRAM 64 Collective 4 $ IDRQ
£ ' Y ivsriienand s fwordsX Dithering 'RESET
2 | {|corection i sbits ||| (32 levels) Cs. AD
g [Crame. ‘WA
s ISH i |a0~a3
E SS(C;:H H = MPU Bus i’
! ¢ rror !
g { Gitfusion - bit Interface E MPU
2w i mitao Memory =1 processing)
z,g § ASIG T Converter Interface }
o
I . 2
Vo . W, OE 81,52
Vi~ Correction, MAQ~ a— | Image date
Vi compensation| MA12 ) ! )
Vi SRAM DQO~6 e Correction, compensation data
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(2) Line period and read sequence

Figure 1 shows the relationship between the M66333 line
period and the read sequence.

Figure 2 shows the relationship between the CODEC inter-
face and the read sequence.
® 1 line period {1/ACCK) . Defines the processing time

per line for M66333. The line
period is determined from
the line period counter regis-
ters 3 and 4 (PRE_DATA)
and pixel transmission clock
(ADCK)}. ADCK is 1/16th of
SYSCK.

1 line period (1/ACCK) [NS]

=line period counterXpixel transmission
clock period [NS]
=(PRE__DATA-+1)X1/ADCK [NS]
=(PRE__DATA+1)X16/SYSCK [NS]

® Sensor start pulse (SH) :

The line period counter is
counted down with the pixel
transmission clock after after
loading the PRE_DATA value
and generates the following
addresses.

Image sensor start pulse. The
position of the start pulse is
determined by the value in
register 5 (ST_PL) which is
the offset from the uniformity
correction range (UNIFG).
Set ST_PL to the following
values according to the type
of image sensor.

@ Uniformity correction
range (UNIFG)

® AGC range (AGCG)

® Source document read

width

® Pulse motor control

. Defines the uniformity correc-

tion range. This range corres-
ponds to the sensor width
(A3 to A4).
Refer to Table 2 for the rela-
tionship  between  sensor
width and uniformity correc-
tion range.

. Defines the peak detection

range. This range corres-
ponds to the sensor width (A3
to Ad).

Auto gain control is performed
for the entire width (solid
line) of the sensor in AGC
mode and for the range inside
the sensor width (dotted line)
in SCAN mode.

Refer to Table 2 for the rela-
tionship  between  sensor
width and AGC range.

. Defines the source document

read width. If the document
width is less than the sensor
width, the document should
be centered on the sensor
because the read range is set
from the center of the sensor.
Refer to Table 3 for the rela-
tionship  between  sensor
width and source document
read width.

. Generates the pulse motor

Line period{ ACCK)

Sensor start pulse(SH)

Uniformity correction
range( UNIFG)

AGC range(AGCG)

Source document
read width

Pulse motor control( PTIM)

CCD . ST__PL=sensor dum- signal (PTiM) control signals for the read
my pixel+2 roller.
CiS . ST_PL=2
PRE_DATAload ... >0 Relationship with registers
{ Down count )

4
th

U

U

1

I

il

1 line pericd

Registers 3, 4(PRE__DATA)

Register 0{SENS__ W)
Register 5{ST__PL)

Register 0{SENS_ W)

Register 0(SENS__ W}
Register 2(SOURCE)

Register 2(SOURCE, DEST, REDU)

Fig. 1

Line period and read sequence
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1 line period
(ACCK) ] I I I U l U ] ] U I U
S tart
e — R W I N -
i ¥
SRDY L J I U N |
(SSCAN)
(BCSCAN)
STIM [ 1 1 I ( | [ f
SCLK <THI D ST T
s i 1
PTIM i 1 1] ]
(SSCAN), (BCSCAN)  Internal signals (D ovuteut bound
Fig. 2 CODEC Interface and read sequence
Table 2 Sensor width and gate signal range Table 3 Source document read width according to
sensor width and source document size
Sensor width Sensor width
) A3 B4 Ad N A3 B4 A4
Gate signal Source document sizeé
Uniformit ti
MMy COMSCIon 18N | ag7/s5 | 2279/231 | 2119/391 A3 2487/55 — -
(UNIFG)
AGC mode | 2487/55 2279/231 2119/3%1 B4 2278/230 2278/230
AGC range
(AGCG)
SCAN mode| 2370/162 2194/306 1760/740 A4 2118/390 2118/390 2118/390
X/Y x v

X ! Left end address
Y . Right end address I |
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(3) Image processing function
The M66333 converts image signals from the image sensor
to bi-level signals. Bi-level conversion can be either simpie
bi-level conversion or pseudo half-tone conversion which
converts image shades into bi-levels.
The signal output from the image sensor must be corrected
and compensated to reduce distortion and degradation be-
fore it can be converted to bi-level signals.
Furthermore, separation of image data area must be per-
formed to reduce transmission time and perform optimum
bi-level conversion.
The functions necessary for image processing are de-
scribed below.

® Peak detection

® Uniformity correction

® 7 correction

® MTF compensation

® Background and object level detection (simple bi-
level conversion)

® Pseudo half-tone
Dither method
Error diffusion

® Separation of image data area

® Image scale down/area specification

® Peak detection

The A-D converter of the M66333 is used with its reference
voltages (Vw., Ve fixed. Normally, Vi, is set to Vcc and
Ve is set to OV to keep the dynamic range of the A-D con-
verter wide. Peak detection must be performed for analog
signals to match them with the full scale value of the A-D
converter before they are input to the A-D converter. Fi-
gures 19 to 22 show examples of analog signal processing
circuits.

Peak detection is performed by reading white data in AGC
mode {one of the three M66333 operating modes).

In AGC mode, 8 line period worth of DSCH signal to raise
gain and 16 line period worth of AGC signal to lower gain
are generated after AGC command start (register 0 | AGC)
as shown in Figure 3.

This changes the gain as shown in Figure 4 .

Peak detection

12345678 9101112_13A1415‘16

Line period

DSCH
(raise gain)

AGC A-D converter
overflow(lower gain)

Peak detection Peak gain control

preprocessing

W

P}: Generated in pixel units only when the A-D converter overflows

Fig. 3 Peak detection

Peak detection preprocessing

After completing peak
detection preprocessing

Viw

Match the output
. level of the last
pixel of a line to Vi,

White data

1 line

Peak gain control

After completing gain
control ontrol for peak value

/

Match the peak sensor output
within a line to Vi,

1 line

Fig. 4 Change in gain during peak detection
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® Uniformity correction

Uniformity correction corrects the drop in lighting level at
both ends of the light source, shading distortion due to drop
in lighting level at the rim of the lens, and high frequency
distortion caused by the scattering of pixel-unit image sen-
sor characteristic (see Figure 5).

The M66333 creates uniformity correction data in UNIF
mode {one of the three operating modes) and writes it to
an external correction memory.

In SCAN mode, the correction data is read from the exter-
nal correction memory to successively correct the input im-
age data in pixel units.

As shown in Table 4, either white correction only, or both
white correction and black correction can be selected.

This selection is made with register 0 {(SENS, UMODE)
and register 1 (UNIFM).

When performing both black correction and white correc-
tion, black correction must be performed first.

Black level

High frequency distortion

Shading distortion

White level ---- S et

’ 1line r

Fig. 5 Image sensar white data output waveform

Table 4 Image sensor uniformity correction

The M66333 performs entire pixel correction for 50% cor- Register
: : . Image | Correc- " Correction Mode
rection Tang'e as shown' in F'lgure 6. ' . Sengm s Sensor Type Unllgrar;:tyé rCet:tri‘ejﬁtlon Selection During
Correction is not possible if the white correction data ex- Register 6 (SENS) |, rer 0 (UMOCE) Hegislesr(iA(TJNlFMJ
ceeds the 50% correction range as shown in Figure 6. White
Therefore, be sure to keep the input signal within the cor- CCP | Correction 0 ! -
rection range. White 1 1 0
Correction
cI1s Black Biack Correction : |
Correction 1 1
White ) o
Corection White Correction - 0
White correction+Black correction
Analog signal input Analog signal input
White data White data .
- / 21 Vo 2
096 <veereeeneeemreiceemnecnrennfeeereeneesaanneaeenan 261 509% 21
Ve Q Ve 0

Black data

1 line

1 line

| It correction range Is exceeded(during white correction) |

Analog signal input

White data
7
Ve / L - . 2/—
50% ol
White data exceeding
correction range
VaL 1}

Portion exceeding correction range

4531

1line

Fig. 6 Uniformity correction
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® 7 correction

Y correction is performed to simulate the sensitivity charac-
teristics of the human eye in order to make the image data
more similar to natural image.

The M66333 performs ¥ correction by externally applying
voltage to the middle basic supply voltage pins (Vyi1, Viie,
Vra) of the A-D converter.

¥ =0.45 is said to be the optimum 7 correction when using
a thermal head printer. Figure 7 shows an example of the
characteristic when? =0.45. ¥ correction approximating 7
=0.45 can be realized by applying Vi, = 0.31V, Vyo=
1.25V, and V), 3=2.50V to the middle basic supply voltage

pins of the A-D converter.

7 correction using the middle basic supply voltage pins is
performed during error diffusion. 7 correction by dither
method should be performed using the value to be written
in the dither matrix. Refer to the section on dither method
for details.

Figure 24 shows an example of a circuit to apply voltage to
the middle basic supply voltage pins. This circuit can be
used to choose whether to perform ¥ correction or not
according to the operating mode and to perform repeatable
bi-level conversion.

White 63

47

A-D converter output
31

15

Black 0
Black | OV Vmui= V= Vims= White : 5V
0.3tV 1.25v 2.50v
Analog input

Fig. 7 Example of middie basic supply voltage during ¥ correction

2 Y
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® MTF compensation tion performed by the MG66333 enhances the high-
As shown in Figure 8 , characters and photos that have frequency components with a Laplacian filter to maintain
been photoelectrically converted by the sensor unit are the resolution of the image data and creates a perception
characterized by a drop in resolution. The MTF compensa- of increased dynamic range.

Photoelectric conversion

Photoelectric
conversion
—

Image signal

l MTF compensation

Source document(characters)

Compensated data

Photoelectric

conversion
—_—

Source document(photo) image signal

l \MTF compensation

Compensated data

MTF compensation

X=X+ a ((X—8B)+(X—D))
+ B (X—A)+(X—C}H

@ Primary scanning compensation coefficient register 6(MTF__ M)
£ : Secondary scanning compensation coefficient register 6(MTF_S)

Secondary scanning direction Window 3X3

-—

m

Previous line
Current line
Next line

F—G Primary scanning direction—=>

O0000
OO0
@ 0l0®)

O,

©

Q

O

Fig. 8 MTF Compensation

* MITSUBISHI
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® Background and object level detection
The M66333 uses the floating threshold method rather than
the fixed threshold method. This method successively
generates a threshold for optimum simple bi-level conver-
sion of the target pixel.
Therefore, a threshold matching the picture data is gener-
ated without modifying the image data.
This value is used as the threshold of the bi-level area
when simple bi-level conversion or image separation is
selected as bi-level conversion mode.

! register 6 {(MODE)
Background level counter
If an image data greater (brighter) than the current counter
value is input, this counter Is incremented to approach the
image data.
if an image data less (darker) than the current counter
value is Input, this counter is decremented to approach the
image data.
The count up/down speed can be set with the following

register.

! register B (MAX__UP, MAX_ DOWN)
The lower limit of the background leve! can be set with the
following register.

: register D (LL_ MAX)

Background fevel

Image data

counter
Threshotd
generation Compare |——-> Bi-level data
White levei
1 Background level
/\/\/\
Threshold level M~
Input data L]
Black level

Threshold level=(background tevel) XK
K=bi-level threshold coefficient : register B(SLICE)

Fig. 9 Background-object level
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® Dither method
The M66333 has a built-in 64 words X6 bit SRAM which is
used as a collective dithering memory.
During initialization, the dither matrix size is set and then
the threshold matching the desired dither pattern is written
in the dither memory.

> register 6 (DITH)

* register E (DITH_D)
Figure 10 shows some examples of dither patterns.
Refer to the section on dither memory and uniformity cor-
rection memory write/read for details on how to write/read

the dither memory.

This is used when dither method, image data area separa-
tion, or error diffusion {see section on error diffusion) is
selected for bi-level conversion mode during read. : regis-
ter 6 (MODE)

The matrix size shown in Table 5 is selected for the dither
matrix depending on whether the scanning line density is
fine or super fine. If the matrix size 8X8 is selected for su-
per fine, the 4X8 dither pattern shown in Figure 11 is repe-
ated.

Fig. 10 Collective dithered pattern

If dither method is used to perform pseudo half-tone, 7 cor-
rection with the middie basic supply voltage pin of the A-D
converter is not used. Instead, the 7 characteristic is ap-

Table 5 Scanning line density and dither matrix size
4X4 matrix sequence (fine) Primary? Secondary

Scanning Line Density Scanning Line Level Matrix Size
o{8;2]10 4110151 nNj4,619 {lines/mm)
12 4114 6 1802|686 1200|214 Normal 8X3.85 - -

Fine 8X7.7 16 4X4
s nprye 8|3 1|1 78|05 Super Fine 8X15.4 32 48, 8X8
1517 (1368 14| 8 1137 3115113411
a)Diffused type b}Concentrated type c)Mesh type

o164 20(11 2715, %

24(8|28|12}19|3 237
4X8 matrix exampte (super fine) 6 1222 18l13120]9 ]2
0|16 4|2 82011022 221812118 N |Htw 1002 (5171
24{ 8 (28[12 3000|412 24| 0| 4 |28 111775121110(2614|30
6 (2] 2|18 1816 |2 |24 1416|2010 2519 |29(13}18| 22216
30014] 26|10 2816|2614 630|262 71231 3|19[12128]8 |24
1171621 S |1 |23 22,9 |13]19 31 27| MN|20|4)18|0
25|19 129(13 31t 11513 211529

Fig. X
712310319 18l 7 ]3] 5171210 g. 11 8X8 Matrix dither pattern example

(diffused type)

N7 291712715 7131,27]3
a)Diftused type b)Concentrated type c)Mesh type

plied to the threshold value to be written in the dither mat-
rix to perform ¥ correction. This method is shown in Figure
12.

4X4 when ¥ =1

Threshold sequence

YV VVYY VY YV YTV
Threshold

4X4 when ¥ =X

Threshold sequence

PR PYYRY WL ¥ Ry

WYYV Y VY Vv ¢y
Threshold

Fig. 12 7 Correction using dither matrix

2l Ty
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® Error diffusion

Error diffusion method, which is a type of conditional identi-
fication method, locally diffuses the density error between
the source and the result to obtain a close approximation.
This produces pictures with balanced gradation and resolu-
tion.

This is performed by selecting error diffusion during bi-

level conversion mode selection. : register 6 (MODE)

Error diffusion adds dither in addition to image data density
error. In this case, the dither matrix data is shared. : regis-
ter 7 (ERROR)

Y correction must be performed when performing error
diffusion.

Dither matrix

Gmn

ORIOXN

¢|@O
@)
L
®

*

Fmn=32-+Gmn=63 (White)

32
m o~
17 ] 9 [ 1220 25
1011 815|109 le
Fmn Fmn
2| 5| % O
n
Accumulated error Z @ kIEm—k, n—1
(Note2) Ky
A Y
Error filter weight 1 214 |2 I 1,

a Kkl 2 | 4| %

Error bufter memory

Previous line

Current line *

=0

Fmn<32—Gmn=0 {Black)

Error Emn=Fmn—Gmn
(Notel)

Note1 : Note that the difference with the cor-
rected value Fmn is used rather than
from the original pixel Fmn.

2 . Errors before the target point are

accumulated.

K1 K1

Fmn=Fmn+K,(1/2 ak1) £ @ KIEm—k, n—1+4K, (Dither—32)

K1=register 7(error)
K2=register 7{dither accumulation rate)

Fig. 13 Error diffusion method

MITSUBISHI
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® Separation of Image data area level conversion is applied to the bi-level conversion area
In order to perform bi-level conversion appropriate for the and dither method is applied to the gradation area.
image, a black and white image is separated into bi-level . register 2 (MODE)

conversion area and gradation conversion area. Simple bi-

Area Process Example
Bi-level conversion Simple bi-level h
area conversion > Character

Black and white image

Gradation conversion Pseudo half-tone
— . —_—
area conversion Photo

There is no significant change in illumination of the gradation conversion area (phato)when a black and white image is viewed through a 3X3 window,
This characteristic is used to distinguish between gradation conversion area and bi-level conversion area.

Secondary scanning direction

3X3 window

Lmax : maximum illumination in window
Lmin 2 minimum illumination in window

Previous line
Current line

Next line

Primary scanning direction ——.

OOOO0—
OOO0O0O
QOO0
QOXROO
QOO0
QOO0
—0O0000

Pixel

Identification equation T Lmax-Lmin>A(illumination difference in bi-level conversion area) : register 8 difference{ SEPA__A)
Identification equation 2 Lmin> B{area is entirely white) . register 8 minimum(SEPA_ B}
identification equation 3 Lmax< Clarea is entirely black) ' register A maximum(SEPA_ C)

Simple bi-level conversion if identification eguation 1, 2, or 3 is satisfied.

Pseudo ha't-tone conversion when none of the identification equations is satisfied.

Difference Minimum Maximum
White level=63 Lmin
Lmax \ vV
—r TN e N TN e N

Input data B c

Lmin — — — _/ — \ ?
Black level=0 /

Lmax—Lmin Lmax

Fig. 14 Separation of image data area

MITSUBISHI
ELECTRIC



MITSUBISHI (DIGITAL ASSP>

M66333FP

FACSIMILE IMAGE DATA PROCESSOR

® Image scale down/area specification

Scale down funcion

The image data input from the analog signal processing cir-
cuit can be scaled down (A3— B4, A3— A4, B4— A4) by
leaving out pixels in the primary scanning direction for bi-
level conversion. : register 2 (SOURCE, DEST, REDU)
Scale down in secondary scanning direction can be per-
formed either by controiling the read roller pulse motor
according to the PTIM signal {with scaling) or by leaving it
up to the MPU (without scaling) . : register C (REDM)
: The image data to be ieft out
is read by the M66333, but is
not output.

With scaling in secondary
scanning direction

Without scaling in secondary .

scanning direction

the

No image data is left out in

secondary  scanning

direction. Leave the PTIM

pin open.
Table 6 Scaling rate
our\\m A3 B4 A4
B4 13/15 1 —
Ad 12/17 9/11 i

Area specification function
When area specification is selected, bi-level conversion is
performed only in the specified area from the center of the
source document.  register 2 (SOURCE, DEST, REDU)

Source document width

~ -
Specitied area

Fig. 16 Cut out function

PR
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(4) Sensor unit/analog signal processing unit interface

CCD-bit clamp type

SH M

p SN N e PO l_l—uwm_
P S W ey W IS IS N oy Yy oy Y o N

n

A JLJLJULJ]JLILJLJLL

Sensor
output(0S)

CLAMP

ouTt
(ASIG)

clock

Heglster 5 . STPL=dummy plxel+2

Dummy area

45—

£
T

%WWU‘U’HJW

[cmvener] mmm

Valid pixel area

SH

12

Units © 1/SYSCK

#1

=
#2
1 16

RS . 1
T [ 7]
(08) : z v
a : 7
i 16 ¢ v
| : v
S/H ; : af4] ¢ ¥
~J 16 — g
CLAMP I | ﬂ 13 7

OUT(ASIG}

L
T

clock

A-D i
converter ]

When address
of SH is even
(ST _PL is odd)
CK1=¢#1
CK2=¢2
When address
of SH is odd
(ST__PL is even)
CK1=22
Ck2=¢1

MITSUBISHI
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CCD-line clamp type

SH M .

PR e W e 0 e B e U0 e W B e B e Ml
¢z—|__|—lr**‘|r“11—1r“'|f—|i—1r“1_l_l_l_

When address
of SH is even
{ST__PL is odd)

[

CK1=¢1

CK2=¢2
When address
of SH is odd

Sensor L (ST_PL is even)
output(0S) CKi1= ¢2

S/H ﬂnnnn
LG

(Line clamp area) | s 1
. I3
M . )

CK2=:

CLAMP AN ﬂ
H H l?'l

OUT(ASIG)

—— L

10
3

8 ! fixed
clock .

Reglster 5: STPL-—dummy pixel+2

4y

Dummy area

"

Valid pixel area

14

SH 12

Note : Line clamp uses sensor output equivatent
to {dummy area — 8) pixels from the first
pixel after SH.

Units - 1/SYSCK

#1

$2

RS

(0s)

S/H

CLAMP

QUT(ASIG)

A-D :

¢ C
converter T g
ciock L ]




MITSUBISHI <DIGITAL ASSP)

M66333FP

FACSIMILE IMAGE DATA PROCESSOR

CIS type

SH

CK1

CK2

Sensor output
(s1G)

S/H

CLAMP

oUT {ASIG)

A-D i
ook inininEpipipigipipigipSpipigipEpinigipinl
clock d d

Fe——— >/ Register 5 : STPL=2

Units : 1/SYSCK

o] Select with
S/H 5 register 1SH_ W
] (’(‘ fe——16——>
o T e A e B e B e I
i ; _
o o= I e Ny I s I O
(SIG) "’% N I
16 % §
_—| : L 1 Z L §| |—I ﬂ |—I Select with
S/H % register 1S/H__W
M =f 7l 1] N I I
P18 /
g
CLAMP : ;) [_I H ﬂ ”___
OUT(ASIG)

(] i [

clock
Note | CLAMP . In case of CIS, check with the sensor manufacturer for the use of CLAMP.
SH and CK1, CK2 : SH can be selected with register 1 and CK can be selected with CK1 and CK2(2 selections each)to provide interface to va-
rious types of CIS,

AL
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(5) CODEC interface

Serial output

i

SRDY ~

SH

Lo

i >

- Y /

10 4 12 ”

i

{ ar

SCLK \_/
4

SVID X X )\
; Units © 1/SYSCK

Note : A is determined by register 5(ST__PL)and B is determined by register 2{ SOURCE, DEST, REDU).

Parallel output
Pixel 1 2 3 4 5 6 7 8

s L U U WU U L7f‘7 L
svio {1—1 N XN XONF2 N3 XON+4 XN+S X N+6 Xiﬂ-? X N+8
o —

D1

v

D2

D3

=z

|

o
N VY

D4

D5

D6

g

)("‘K_
A AAAAA A

z

A

\//

NV OY Y Y

D7

Note ! Handshaking of three lines SRDY, SH, and STIM, which are interface to the CODEC, is the same as serial output.

2l TSy
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{6) External memory interface

The pixel transmission period during operation is 16/

SYSCK.

In SCAN mode, 4 to 7 cycle write/read is performed to the

external memory during one pixel transmission period in

formity correction and error diffusion.

Table 7 Read width in SCAN mode, Memory write/read cycle vs memory address map

order to read the source document width and perform uni-

The memory address for each cycle is shown below.

ELECTRIC

MTF compensation memory area Error diffusion

Source document External ) Uniformity correction memory area| (shared with data image area

) Memory Chip . memory area
read width memory lect separation memory area}
R/W cycle capacity selec Black correction | White correction Current line Previous line Error buffer

A3 | B4 | A4 Address Address Address Address Address

O | O O |4cycles| 64KS s2 - 0p~097Fy 0OA00,~137F, | 1400,~1D7F, -

x (@] O |5 cycles| 64KS s2 On~07FFy 08004 ~0FFFy [ 10004~17FFy | 18004~1FFF, —

x O O 64KS S2 — 0800y ~0FFFy | 10004,~17FF, | 18004~1FFFy 0, ~07FFy

64KS S1 -~ 0,,~097F — — —

O | O | © [Beyclesh— b L e T T T

B64KS — - 0A00,,~137Fy, | 14004~ 1D7F, 0,~097F

Q @] O 256KS — 0,~097F 2A00,~337Fy | 3400,~3D7Fy ! 2000,.,~297F,

32KR 0,~07FF o8 ~0FFF — - —

x oS - H LA et 00n~OFFF, L [N BN -

64KS - — 0AQ0~11FF, | 14004~ 1BFF,, 0y~O07FFy

O | ol @ [Torcles|8akS, Rl ST | 0A00,~137F, | O~087F, | — = -

64KS - - 0AQ00,~137F, | 14004~1D7F, Oy ~097F,

O 10|10 256KS 0A00,~137Fy 0,~097Fy 2A004~337F,, | 3400,~3D7F, | 2000,~297F,
32KR @ 32K EPROM
64KR : 64K EPROM
64KS ! 64K SRAM
256KS : 256K SRAM
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(7) Read/write to dither memory, uniform- reading dither patterns in the 64 words X 6 bit collective

ity correction memory dithering SRAM buiit in the M66333.
The following figures show the sequence for writing and

Dither memory write (MPU—M66333)

Initial setting(1) Initial setting(2) Memory address(0) Memory address(1)

A3~A0% X 2 X X o X X = X = X N

i e e Ml e e il s e B

07~D0 ' -
@ @

{input)

Dither memory read (M66333—MPU)

Initial setting(1) Initial setting(2) Memory address(0) Memory address(1)

AJ~AQ

WR

D7~D0
{input)

RD

D7~D0
(output)

D @ ‘ ® ‘ ®
@ Clear D4(PO)In register 2 to “0” in order to set the MPU bus({ D7-D0)to dither matrix memory data output mede.

@ Set D7{RESET)in register 0 to “1” in order to reset the dither memory address counter.

3 Select DITH__D with register E and write DATA{D)on the MPU bus{D5-D0). Increment the address counter of the dither memory at the rising edge
of WR. (during write)

@ Select DITH__D with register E and read DATA(0) in dither memory to the MPU bus{D5-D0). Increment the address counter of the dither memory

at the rising edge of RD.(during read)

Dither matrix address A0l A1 ] a2 ] A3 A0 | A1 1 A2 | A3 | A4 | A5 | AB | A7
A4 | A5 | A6 | A7 AB | AD | ATO | A11{ A12 | A13 | AT4 | A1S

AOQ Al A2 A3 A8 | A9 | A10 | Al1 A16 | A17 | A18 | A19 | A20 | A21 | A22 | A23

A AS A6 A7 A12 | A13 | A14 | A1 A24 | A25 | A26 | A27 | A2B | A29 | A30 | A3

A16 | A17 | A18 | A19 A32 | A33 | A34 | A35 | A36 | A37 | A38 | A39

A8 A9 | A10 | A1 A20 | A2% | A22 | A23 A40 | A4t | A42 | A43 | Ad4 | A4S | A46 | A4T7

A24 | A25 | AZ6 | A27 A48 | A49 | ASO | A51 | AS52 | AS3 | A54 | ASS

A12 [ AT3 | A14 | AT5 A28 | A29 | A30 | A31 AS56 | A57 | A58 | A59 | ASO | AG1 | A62 | AB3

4X 4 matrix 4X8 matrix 8X8 matrix

KR
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The M66333 can write/read uniformity correction data in saved in backup memory during power off. The following fi-
the external correction SRAM through the MPU bus. This gures shown the uniformity correction data write/read
enables the uniformity correction data to be temporarily sequence.

Uniformity correcion memory write( MPU—M66333)

Initial setting{1) Initiat setting(2} Initial setting(3) Memory address{N) Memory address(N+4-1)

i
I

><

Th

><

A3~AQ X 2 X

“o” f D7~0D4

o7~00 (08 (ro— D e L) S )

(nputy | O @

Uniformity correction memory read{ M66333—MPU}

i Initial setting(1) Initiat setting(2) Initial setting(3) Memory address({N} EMemory address(N+l)§
P S G G G S G SiIE GEE D G G
or=os
wo e I e e N
D7~D0 DATA(N) {oaTAN+1)) :

{output) H © : @ : 3 : ®

Clear D4 (PO) in register 2 to “0” in order to set the MPU bus (D7-DB0) to uniformity correction memory data output mode.

Set D706 (M CLK) and D5D4 (MEMO) in register 1.

Set D7 (RESET) in register 0 to “1” in order to reset the uniformity correction memory address counter

Select UNIF__D with register F and write DATA {N) on the MPU bus {D6-D0). Increment the address counter of the uniformity correction memory
at the rising edge of WR. (during write)}

Select UNIF__D with register F and read DATA (N) in uniformity correction memory to the MPU bus (D6-D0). Increment the address counter of the

uniformity correction memory at the rising edge of RD. {during read)

MITSUBISHI
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Dither memory write/read

SYSCK
. I Image Processing Sequence Control Signal | 'ST'T(
i Sensor ISCL
+ SVID
5 SH Control 1 1
Destection Separation |
g | cx e e Gonvert to }
I} CK2 | To each block Dau Ao Daia Area Cut out/ !
g | BS | Scale | CODEC
< PTIM
§ . Simple Bi-level Conversion e to down y
Analog 4> Backgrouna Oject >{bi-level 2 |S“DY
1 Control Level Detection|
1 ]
l | MTF oA | oAk
| ‘—> Comp fon Control : DMA
3 ' SRAM 84 Ccfllecl'lve ‘AL | DRQ
5 ! Iniformity =t v;u:‘ﬂ‘sx Dithering 'RESET_
o l ’ (32 levels) CS,RD
< |cLamp: ' WR,
§ EIGHC I A0~A3
€ 5 DSCH | Erroe Diftusion MPU Bus ! MPU
5 | (6-bit = Interface |
® ] 7bitA-D Memory processing ) & >
é” ASIG | Converter Intertace - |00~m
[~
< ! 1
N L ) O e
‘\I’BL w, OE, 51, 82,
M\}";L: Correction, Mai" — . Dither data
Wi compensation 12
SRAM DQO~6
Uniformity correction memory write/read
SYSCK
' : r —I STIM
Image Processing Sequence Controt Signal [ '
| | sensor I SCLK
s} SH ¢ Controt l ISVID
2 CK1 Separation Convert to 4
3 %réz ! To each block bi-tevel T | ot out/| |
® |
21 Prim Scale CODEC
g PTIM | i : down ‘
= ' Simple Bi-lavel Gonvarsion — to Eu —]
| Analog 4> Backgrouna Object | bi-tevel 2 [SRDY
Control Level Detection [
1 '
T ] WTF ST |DAK
- ' |"‘_) Comp Control ; DMA
3 ‘ rames] | Collective @ |ora
5 ' Junitormity o vaogl;x Dithering "RESET
> | (32 ievels) CS,RD
£ |cLamp ' WR,
g §/GHC | AQ~A3
— § ) MPU Bus ,
T § |DSCH Error Diflusion MPU
E’ (6-bit r interface I
* 7bit A-D Memory processing. G
%’ ASIG | Converter Interface | > |Do~n7
[
g )
A
ey T ]
\\//sl. y w, OE, 81, 82,
MVL:M Correction, MAQ~ —gp . Uniformity correction data
Vil compensation MA12
SRAM DQ0~6

LR
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(8) Image scale down and PTIM signal and Figure 17 shows the sequence with scale down (B4—
Use the PTIM signal as the read roller pulse motor control A4, scaling rate : 9/11},
signal. Figure 16 shows the sequence without scale down

1 line period
(acck) ] U ] i I U U U I U /.
Sensor start N Nl I N L N N N | | | JL
pulse(SH)
SRDY LJ \ UJ J | I I L L LJ L LJ )
(SSCAN) L L LJ LS | I 1 u U U LU u
(BCSCAN) u Uy LS U U U U U
&TIM 1L M 1t | [ Y I N B N L
PTIM u U U U ] U U L L U1
Note | (SSCAN)(BGSCAN)  internal signal
Read is performed when {(SSCAN) is “H”.
Data read is processed when (BCSCAN) is “H".
Fig. 16 Without scale down
1 line period 10 0 1 2 [©) 4 5 6 @ 8 9 10 Q
(acck)  —f I I U skip U U t U sip U U L L
Senslor (stsa:) L L ﬂ ll L ﬂ [L rL rL ﬂ_
pulse
SOV 14,1 LJ LJ \ LJ LJ S |
(s50AN) —l_ﬁ—u Uy 1} \ 2 e ¥ e I s W s W Wy
(BCSCAN) UJ / U u e | / | LS N LS LJ L
SR ‘FéL 11 ’_—6\ M rrr . I rmmrv
PTIM U U v U [ U u U T
Note : {(SSCAN)(BCSCAN) : internal signal
Read is performed when (SSCAN) is “H”.
Data read is processed when (BCSCAN) is “H”.
Fig. 17 With B4—A4 reduction
MITSUBISHI
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(9) Reset

The M66333 has three types of reset. Each reset functicn is

described below.

Hard reset : Initializes the circuit. Hard reset also performs
the following soft reset and standby reset.

: Used when cancelling a line read operation in
the middle during SCAN mode. Read opera-
tion is resumed starting from the next line. This
is used during write/read of dither memory
(register E) and uniformity correcticn memory
(register F) .

Soft reset is used to reset the address counter

Soft reset

Table 8 Reset function

before write/read.

Standby . Used as standby mode. The internal clock is
stopped by stopping the clock generator which
generates the internal clock from the system
ciock.

Therefore, the internal circuit is stopped and
power is saved.
The period counter and register statuses are
saved and the internal memory is placed in
standby mode.

Function Reset Memory Stop Clock
Initialize Register |Initialize Internal F/F| Reset Period Counter | interface Address Stop Line Read
Reset Types Counter % Generator Operation
Hard Reset o o
RESET © © ©
Scft Reset Register 0
(RESET) © ©
Standby Register 2
-
{STNBY) © ° ©

* [ Dither memory and uniformity correction memory address counter

{10) Image quality control using registers
® MTF compensation

If the sensor has high resolution, MTF compensation need

not be performed for half-tone area.

MTF compensation should be performed for bi-level area re-

gardliess of the sensor resolution in order to achieve good

object reproduction.

® Simple bi-level conversion, background and object
level detection

Set the background level detection counter and object

level detection counter as follows in order to obtain clear

output of objects that do not have completely white back-

ground and objects that are not entirely black.

fast
MAX_UP>MAX_ DOWN>MIN_UP
The output becomes darker as bi-level conversion

threshold coefficient{SLICE) is increased.

Select a large SLICE value for light source document.

® Pseudo half-tone conversion, dither method

Select 16 gradation using 4X4 dither matrix for fine mode
and 32 gradation using 4 X 8 dither matrix for super fine
mode. Refer to the section on image processing function
for details on providing dither pattern threshold.

@ Error diffusion

Y correction must be performed for error diffusion. This is
performed by applying voltage to the middie basic supply
voltage pin of the A-D converter as described in the sec-
tion on image processing function.

If the printer has a thermal head, ¥ =0.45 is said to be the
optimum 7 characteristic for the human eye.

® Separation of image data area

The optimum parameter is selected to perform the best bi-
leve! conversion for each area : simple bi-level conversion
for the object and pseudo half-tone conversion for half-
tone.

Table 9 shows the recommended values for parameters re-
lated to picture quality.

Use these values as reference to determine the optimum
parameter.

* MITSUBISHI
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Table 9 Recommended parameter values

. . Separation of Image
MTF Compensation; Background and Object Level ERROR
Uniformity Data Area*
Image MTF_M ¥ Correction | Dither Pattern —
Correction - MAX | MAX MIN uL LL SEP A | SEP A | SEP A
MTF_S SLICE Error | Dither
UP |DOWN| UP MIN MAX A B C
Simple Bi-level
P ) v Yes 1/2 5/8 |Normal|Normal{Normal| 1Fy 20y No - - - - - -
Conversion
4X4 diffusion
Dithering Yes 1/4 — — — — - — No - - - - -
(pattern 1)
7 =0.45
Vm=0.31v | 4X4 diffusion
Error Diffusion|  Yes NON 5/8 | — - - - - | 78 | 1/8 | 3. | 3a, | 004
Vuz=1.25v (pattern 2)
Viaz=2. 50v
Separation of 4X4 diftusion
Yes 1/4 5/8 |Normal|Normal{Normal| 1Fy 201 No — - 18k Uy 00n
tmage Data Area (pattern 1)
Dither pattern 1 (7 =06) Dither pattern 2
[} 8 2 0 0 P 2 10 % [ The value in the error diffusion column
02 | 14| 04 | 1C 02122 | 0A | 2A is the background processing value.
12 4 14 6 12 4 4 6
25 {07 | 2F | OD 32 |12 | 3A | 1A
3 1 1 9 3 1 ' 9
05 | 20 { 03 | 17 OE | 2E | 06 | 26
15 7 13 |s 15 7 13 5
35 | 10| 2A | 09 3E{1E | 36 | 16

S
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USAGE PRECAUTIONS

® Operating mode termination command

When accessing the M66333 after terminating the AGC,
UNIF, or SCAN command, wait at least 1 line period after

General termination commands

AGC UNIF

terminating the AGC, UNIF, or SCAN command. Furth-
ermore, the ADSET processing described below is re-
quired when accessing immediately after terminating the
command.

SCAN

AGC termination command

UNIF termination command

SCAN termination command

Termination command with ADSET processing

AGC UNIF

SCAN

Set standby mode

Set standby mode

Set standby mode

ADSET

ADSET

ADSET

AGC termination command

UNIF termination command

SCAN termination command

Reset standby mode

Reset standby mode

Reset standby mode

Example of UNIF termination with ADSET processing

D7 D6 D5 D4 D3 D2 D1 Do

( Register 2 ‘ ] | 1 [ * { * [ * I * | * l * |

Set standby mode
i
ADSET Register 7 ro [ 0 { 0 ‘ 0 I 1 l 0 1 * ’ * l
i
UNIF termination command Register 0 ro ‘ * { * l * | * I 0 ‘ 34 i 01
'

Reset standby mode

Register 2 ( 0 I o] ‘ * ‘ * } *J * I * ‘ * ’

* | Set same as operating mode.

g MITSUBISHI
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® TIME function When the read and write motors operate simultaneously
When TIME="1" is set in register 2, the processing time during copy operation, this command can be used to re-
per line is doubled to 2 line periods. duce the processing speed to 1/2 in order to reduce the
Data is read once every two line periods and processed. power load.
N+1 N+-2
1 line period N period  period period
(ACCK) U U U ] U H] u U U U U U
Sensor start I il fl fl n N fl n i I'L I'L
puise(SH)
SRDY 1 L [ 1 [ 1 1 [ =
(SSCAN) J 1 J Li | l I ] 1
{BCSCAN) [ l | M — —
STIM L | — &I___J L L | —
PTIM U U I i 1) ]

Note | (SSCAN)(BGSCAN) : internal signal
Read is performed when (SSCAN) is “H".
Data read s processed when (BCSCAN) is“H".

Fig. 18 When processing speed is 1/2

® Peak detection in SCAN mode

In SCAN mode, successive peak detection is performed for
the image data being read as shown for the AGC range
(dotted line) in Figure 1.

This enables better picture reproduction when picture data
brighter than the white reference used during peak detec-
tion is input in SCAN mode.

This is especially effective for sensor units such as CIS
which do not have a built-in white reference.

MITSUBISH!
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Register Structure

Address R/W Explanation
Oy w
D7 D6 D5 D4 D3 D2 D1 DO
|
RESET SENS SEleiw UMODE AGC UNIF SCAN | (Default is 004)
D7 RESET System Reset
0 Normal Mode « Reset while write pulse is “L" when D7="1",
1 Reset Mode
D6 SENS Sensor Type
0 CCD
1 Cis
D5 D4 SENS__ W Sensor Width
0 0 Ad
0 1 84
1 0 A3
1 1 —
D3 UMODE Uniformity Correction Mode
White & Black Correction | White Correction only | - For selecting correction mode in UNIF mode.
0 White Correction - Refer to Table 4.
1 Black Correctlon White Correction
D2 AGC Auto Gain Control
0 Stop + Controls AGC mode start/stop.
1 Start
D1 UNIF Uniformity Correction
0 Stop » Controls UNIF maode start/stop.
1 Start
Do SCAN Source Scanning
0 Stop * Controls SCAN mode start/stop.
1 Start
Tn w
D7 D6 D5 D4 D3 D2 D1 DO
I I
M__JCLK MEIMO UNIFM | S/H_W | SH_W | CLAMP | (Default is 00,)
D7 D6 | M GCLK Memory Read/Write Cycle Correction | Compensation | Error
0 0 7 Cycle Black, White {Now, Pre, Next R, W
0 1 4 Cycle Whiter Now, Pre, Next —
1 0 5 Cycle Black, White |Now, Pre, Next -
1 1 6 Cycle White Now, Pre, Next R, W
MITSUBISHI
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Address R/W Explanation
Th w
D5 D4 MEMO Memory Map
0 ] SRAM {64K)
0 1| SRAM (B4K)+EPROM (32K)
1 0 | SRAM (64K} X2 or SRAM (64K)+EPROM (64K)
1 1 | SRAM (256K)
» Refer to Table 7 for the relationship between the external memory types and MCLK.
D3 UNIFM  Uniformity Correction of CIS | - For selecting correction mode in SCAN mode.
0 White Correction only Also use the same settings in UNIF mode. See Table 4.
1 White and black Correction
D2 S/H__W Pulse Width of S/H
0 Normal (Sysclk periodX4)
1 NormoiX0. 5
D1 SH__ W Pulse Width of SH - In case of CCD, there is only one SH pulse width
0 Normal (Sysclk period X 16) and this register is ignored.
1 Reverse of {NormalX2)
Do CLAMP Clamp Method of Analeg Circuit | - Line clamp dose not apply to Cis.
0 Bit Clamp
1 Line Clamp
2u w
D7 D6 D5 D4 D3 D2 D1 DO
[
ER_S STNBY TIME P_O [ SOUIRCE DEST | REDU (Default is 004)
1 i
D7 | ER_S Error Diffusion Background Processing
0 Yes
1 No
D6 STNBY Standby Mode . Standby mode stops the clock generation circuit.
0 Normal T The period counter and register status are saved
1 Standby Mode and the internal memory is placed in standby mode.
DS [ TIME Line Time - When read and write operations are performed
o 1 Line Period together as in copy operation, the power load can
- < ﬁ be reduced by selecting 2 line period.
! 2 Line Period The processing speed drops to 1/2 when 2 line
period is selected.
D4 P__ O Parallel Output - D@ is output in LSB format and D7 is output in MSB
0 Wawut Paralie! Cutput format. When SCAN data is output in SCAN mode,
P D7 is output in LSB format and D¢ is output in MSB
1 Paralte! Output format

* MITSUBISHI
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Address R/W Explanation
. w
b3 D2 SOURCE Source Width
0 0 A4
0 1 B4
1 0 A3
1 1 —
D1 | DEST ODestination Width
0 A4
1 B4
DO {REDU Scale down/Cut out Scallng Rate « Refer to image scale down/area
0 Cut out A3—84 13/15 specification for scale down/
1 Scale down B4a—A4 9/M cut out.
A3—A4 12/17
3n w
D7 D6 D5 D4 D3 D2 D1 [a]s]
T ] ! | I [ 1
PRE__DATA <7 : 0 {Default is 00)
{ | | | | ! |
D7~D0 : PRE__ DATA <7 . 0> Pre Data of Line period Counter (Lower part)
4y w
D7 D6 DS D4 D3 D2 D1 Do
T T | T i
| I PRE__;)ATA az2:8 | (Default is 004)
| ]
D4~D0 : PRE_ DATA <12 : 8> Pre Data of Line period Counter (Upper pan)
« 1 line period is determined from PRE__ DATA and pixel transmission clock frequency (ADCK).
ADCK is 1/16 of system clock.
Reter to line period and read sequence section.
5n w
D7 D6 D5 D4 D3 D2 D1 DO
] 1 f I ] |
ST_PL 6: 0> (Default is 004)
] | | ] L |
D6~DO0 : ST__PL <6 : 0> Start Pulse of Line Sensor
- Set ST__PL=(sensor dummy pixel+2)
Refter to line period and read sequence section.

STy



MITSUBISHI {DIGITAL ASSP)

M66333FP

FACSIMILE IMAGE DATA PROCESSOR

Address R/W Explanation
: 9 w
07 D6 D5 D4 D3 D2 D1 DO
l T T I
DITH MODE MTF_M MTF_S {Default is 004}
| | | |
D7 D6 DITH Dither Matrix Size
0 Y 4X4
0 1 4X8
1 0 8X8
1 1 —
D5 D4 MODE Bi-level Mode
o} ] Simple Bi-level
0 1 Dither
1 0 Separation { Simpie Bi-level+Dither)
1 1 Error Diffusion
D3 D2 | MTF_M Main Coefficient of MTF Compensation
0 0 NON (0)
0 1 A little less (1/4)
1 0 Middle (1/2)
} 1 A little over (1)
D1 DO |MTF_S Sub Coefficient of MTF Compensation
0 0 NON (0)
0 1 A littte less {1/4)
1 0 Middte {1/2)
1 1 A little over {1)
7n W
D7 D6 D5 D4 D3 D2 D1 DO
T
0 ADSET 0 ERROR (Default is 00y)
|
D3 |ADSET ADSET processir@ - Refer to usage precautions.
0 No
1 Yes
ERROR
D1 DO -
Error { basic) Dither addition rate for error
0 0 Strong(7/8) Weak(1/8)
0 1 Strong{7/8) Strong(1/4)
1 0 Weak(3/4) Weak(1/8)
1 ] Weak(3/4) Strong(1/4)
« Fix at D7=D2=0.

2l e
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Address

R/W

Explanation

8u

D7

D6

D5

D4

D3 D2

D1 DO

SEFJA_A
I

I

{Default is 00)

D5~DO

I SEPA_A

Separation of Image Data Area (Difference)

e

D7

D6

D5

D4

D3 D2

D1 DO

I
I

|
SEPA_B
|

{Default is 00y)

D5~D0

I SEPA_B

Separation of Image Data Area {MIN)

An

D7

D6

DS

D4

D3 D2

D1 Do

I
SEF'EA_C

(Default is 00y)

D5~D0

: SEPA_C

Separation of Image Data Area (MAX)

By

D5

D4

D3 D2

D1 DO

T
MAX__UP

T
MAX__ DOWN
|

T
|

(Default is 00y)

SLICE Detector of Background and Cbject level (SLICE)}

Normal (4/8)

light (3/8)

Dark (5/8)

More Dark (6/8)

MAX__UP Detector of Background level {Up Counter CLK)

Normal (T=(1 pixel period)X32)

Slow (T=(1 pixel period)X64)

Fast (T={(1 pixel period)X16)

More fast (T=(1 pixel period)X8)

MAX_ DOWN Detector of Background level { Down Counter CLK}

Normal (T=(1 pixel period) X128)

Slow (T=(1 pixel period)X256)

Fast {T=(1 pixel period)X64)

More fast {T={(1 pixel period)X32)
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Address R/W Explanation
Cw w
D7 D6 D5 D4 D3 D2 D1 DO
I f I ! T
REDM UL__MIN (Defautt is 31,)
| | L | |
D7 | REDM Scaling Factor in Secondary Scannirg Direction Remarks

Scaling factor in secondary scanning direc-
0 No tion is not supported. It must be supported
by the system.

Contro! the read roller pulse motor accord-
ing to PTIM.

1 Yes

D5~D0 : UL__MIN Detector of Object level (Upper Limit)

Dy wW
D7 D6 D5 D4 D3 D2 D1 DO
| T I I {
LL__MAX (Default is 32,)
| | ] | |
D5~D0 ! LL_ MAX Detector of Background level (Lower Limit)
En R/W
D7 D6 D5 D4 D3 D2 D1 DO
| I | I ]
OITH__ D
| { ! ! !
D5~DO I DITH__D internai dither memory data
« Refer to the section on dither memory, uniformity correction memory read/write for information
concerning write/read method.
Fy R/W
D7 D6 D5 D4 D3 D2 D1 DO
i I ( I [
UNIF_D
! | ! ! ]

D7—~DO I UNIF_D External memory uniformity correction data
- Refer to the section on dither memory, uniformity correction memory read/write for information

concerning write/read method.

MITSUBISHI
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ABSOLUTE MAXIMUM RATING (Ta=—20~75C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~+47.0 v
V) Input voltage —0.3~Vee+0.3 v
Vo Output voltage 0~Vee v
AVcc Analog supply voitage Veoe—0.3~Vee+0. 3 v
VL Reference voltage (White} —0.3~AVc:+0.3 v
Vi Refsrance voltage (Black) ~0.3~AVce+0.3 v
VL Reference voltage (Middle) —0.3~AVcc10.3 v
Vamn Analog Input voitage —0.3~AVcc+0.3 \';
Tstg Storage temperature range —65~150 C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Limits Unit
Min. Typ. Max.
Vee Supply voltage 4.5 5.0 5.5 \"
GND Ground 0 v
vV Input voitage 0 Vee v
AVce Anaiog supply voltage 4.5 5.0 5.5 v
Aanp Analog ground (Note) 0 \"
VL Reference voltage (White) 3 AVce v
VaL Reference voltage (Black) 0.0 0.0 1.0 v
Vain Analog input voltage [ ASIG Var VwL v
Topr Operating temperature range —20 75 C
Note : Please connect AGND with GND.
MITSUBISHI
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ELECTRICAL CHARACTERISTICS (1a=

~20~75C, Vee=5VE10%, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
v “H* Inout vt SYSCK, DQO~DOQS, 0 v
age — .
a nput votag SRDY, DAK,
v “L* Input volt CS. RD. WA, 0.8 v
nput voltage .
- P g AO~A3, DO~D7
Vg Pasitive-going threshold voltage 2.4 \
Vo Negative-going threshold voltage | RESET 0.6 v
Vu Hysteresis voltage 0.2 v
Vou High-level autput voltage D0~D7 lon=—12mA Vee—0.8 \
VoL Low-ievel output voltage lo,=12mA 0.55 v
SH, CK1, CK2, RS
Vou High-level output voltage PTIM, CLAMP, lon=—4mA Vee—0.8 v
S/H, AGC, DSCH
STIM, SCLK, SVID
Low-level output volt W. OE, 51, 52, loL=4mA 0.55 v
ow-ievel output voltage =4m, .
Vou P ¢ DQO~DQ6 o
MAO~MA12, DRQ
| Hiah-tevel inout . SRDY, DAK Vee=5.5V 10 A
igh-level input curren P .
+ 9 P RESET, G8 Vi=5. 5V #
RD, WR, A0~A3 Vec=5.5V
he Low-jevel input cusrent -1.0 uA
V=0V
| Oft-state high-level output current Vec=5.5 5.0 A
-state high-level output curren .
ozH 9 . 00~D7 Vo=5.5V H
DQO~DQ6 Vee="5.5V
loyze Oft-stale low-level cutput current —5.0 A
Vo=0V
lain Analog input current ASIG *10 uA
Ry Relerence resistance 1.3 K
A-D converter
SINL N Vcc=5.0V iO.S i] 5 LSB
Non-tinear error {Note 1)
Quiescent supply current Vee=55V
loos PRy o 20 0 | ma
(Standby) {Note 2) Vi=Vge, GND
Quiescent supply current Vee=5.5V
lcca . pey ° 30 80 | ma
(Active state) (Note 2) Vi=V¢e, GND
Vee=b5. 5V
lcc Dynamic supply current SYSCK=8MHz 45 mA
Vi=Veo, GND
Note | ! The A-D converter has a 7-bit resoiution.

2

Current flowing in the reference resistor in the A-D converter is not included.

MITSUBISHI
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TIMING REQUIREMENT (T2=—20~75C, Voc=5V+10%, unless otherwise noted)

- Limits

Symbol Parameter Test conditions i Tye. Mo Unit
teisys) Period 125 ns
tw+(svs) High-level pulse width 62.5 ns
tw—(svs) System clock Low-level pulse width 62.5 ns
trisvsy Rise time 20 ns
tHsvs) Fall time 20 ns
twi(rD) Pulse width 100 ns
tsutcs-Rp) Setup time cs 20 ns
tsuta-mpy Setup time AQ~A3 20 ns
tsuipoar-rp) | Read pulse Setup time DAK 20 ns
th(RG-c8) Hold time [ 10 ns
th(&5.2) Hold time AD~A3 10 ns
W(R5-BAR) Hold time DAK 10 ns
twi(wr) | Pulse width 100 ns
tsuSs-wry Setup time cs 20 ns
tsuca-wi) Setup time AD~A3 20 ns
tsulo-wr) Write puise Setup time Do~D7 5C ns
th(wnA-G8) Hold time cs 20 ns
thewa.a) Hold time AD~A3 . 10 ns
thiwr-p) Hold time DO~D7 0 ns
thisvim-srov) | STIM Hold time SADY 0 ns
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SWITCHING CHARACTERISTICS (Ta=~20~75T, V¢=5V£10%, unless otherwise noted)

Symbol P 4 Conditi Limits Unit
onditions
ym arameter Min. Typ. Max.
tp (RD—D
PZ"(V ) Output enable time to low-level and high-level (RD-D) 75 ns
tpzu(RD—D)
toez(RD—D) CL=150pF
e — Qutput disable time from low-level and high-level (RD-D) 10 50 ns
tenz{ RD—D)
1o (RD—DRQ)] High-level to low-level output propagation time (RD-DRQ) C_=50pF 50 ns
Test Circuit
INPUT Vv, OUuTPUT V
5° o) 5° Parameter swi1 swe
tPLH. tPHL Qpen Open
R, =1k
tPLZ Closed | Open
{ Swi tpHZ Qpen Closed
P.G oUT tpzL Closed | Open
§ Sw2 tPZH Open Closed
£ (1) The pulse generator (PG)has the followin
=G = g
500 t Ru=1k0 characteristics (10% ~ 90%) : tr=23ns, ff =
GND 3ns
{2} The capacitance C} = 150pF includes stray
nr wiring capacitance and the probe input
capacitance.
System clock
teisvs)
ti(svs) trisvs)
tw+(svs) tw—(svs)
oo 3v
90% 90%
SYSCK 4-1.3v + 1.3V 1.3v
10% v 1 10% ov
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MPU Interface
1)Read timing (M66333—MPU)

3v
cs 1.3v 1.3v
ov
tsu(cs-RD) thiro-cs!
3V
AO~A3 1.3v 1.3v
ov
tsu(a-AD) tw(rD) th(ro-a)
| |
v
T \\1.3v 1.3V ][
ov
tpzL(RD-D) teLz(RD-D)
DO~D7 \\50% /
19
10% Vo
tezuiAD-0) tenz(RD-D)
Vou
/ 90%
DO~D7 / 50% \
2}Write timing (MPU—~M66333)
3v
6 1.3v
ov
thiwn-cs)
3v
AO~A3 1.3v 1.3v
o
tsu(a-WR) twiwa) th(wr-a)
| |
3v
WR 1.av\\ ][1.3v
av
tsuco-wr) thiws.o)
3V
DO~D7 1.3v valid data 1.3V
ov
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DMA timing

Read timing (M66333— System bus)

Von
DRQ 50% 50%
Voo
120/SYSCK _
tent (Ro-DRQ}
\ 3v
DAK \1.3V 1.3v
ov
tsuipak-RO) tw(rD) th(Ap-DAK)
]
v
AD \ o 13v }{
\ ov
tpzL(RO-0) teLz(RG-D)
DO~D7 \\so% ﬁ
19,
10% Vou
tezv(RE.0) tonz(76.0)
[ 90% Vou
DO~D7 ] 50% k

CODEC interface

th(sTim-SRDY)

v
SRDY \ 1.3V
v
x Vou
STIM 50%
‘ Vo
VDH
SCLK \ ' \ ’ ~
Voo
Vou
S A X X
VoL

ELECTRIC
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TIMING REQUIREMENT OF EXTERNAL MEMORY

Symbol Parameter Test Condition Limits Unit
Min, Typ. Max.

ten Read cycle time 100 ns
taca) Address MAQO~13 100 ns
tacs) Access time Chip setect S 100 ns
tacor) Output enable OE 50 ns
tdis(sy Disable lime Chip select i 35 ns
tdis(oe) Output enable OE 35 ns
tencs) Enable fime Chip select _§_ 10 ns
tentoe) Output enable CE 10 ns
bty Data effective time after Address 10 ns
tow Write cycle 100 ns
twiw) Write pulse 60 ns
tsuia) Address MAQ~13 0 ns
tsucs) Setup time Chip select B 80 ns
tsulo) Data DQO~6 35 ns
thip) Data hold time 0 ns
treciw’ Write recovery time B 0 ns
tdisow) Output disable time after write enable 35 ns
teniw) Output enable time after write enable 10 ns




FACSIMILE

ITSUBISHI {DIGITAL ASSP)

M66333FP

IMAGE DATA PROCESSOR

Memory Interface
a)Read cycle

MAQO~13

DQ0~6
(Memory Output)

W="H"leve!

b)Write cycle(Write control Mode)

MAQ~13

Z|

DQO0~6
(Memory Input)

DQO0~6
{Memory Outpu

tcr
talA) ty(A)
XXXXXXX]J B %}JJUM&KAAKAAA%V
ta(OE) tgis(s)
ten(OE) tais (OF)
ten(s)
tow
tSU(S)
tsu(A) W) treg(W)
tsy(D) th(D)
tais (W) tgis( OE)
Ten(oE) tor (W)
en

AR
LT

VAV
]

: MITSUBISHI
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Flowchart
Read Operation{Sensor : CCD)

Power ON

L [

I Soft reset

]

{

Memory cycle, memory
assignment
S/H, SH pulse width

CLAMP
I

Output format

Period counter

I

Start pulse

parameter

Background and object
level parmeter

[ Image data area separation I

Dither Memory matrix siz:i

|

—]
| Dither pattern write
N
Complete?
~NY

Next document———————

L Reset standby mode ]

Turn on light—stabilize
{white reference)

Start uniformity correction I Register 0

Wait 1 line period X 30
(24 or more)

L End uniformity
correction

Document width,
specification width

L Bi-levet mode

[ Image processing function 1

L Start document read

RN
Complete?

Y

L End document read

\4

Transtgr?
N

AGC+white compensation
AGC ! 16 times
white compensation . 8 times

!
]

Register 0

Register 1

Register 2

Register 3, 4

fnitial setting

Register §

Register 8, 9, A

Register C,D

Register 6

Register E

Register 2

Register 0

Register 2

Register 6

Register 6,7, B

Setting for each document White compensation

Register 0

Read a page

Register 0

Y
Next document < T g Nexi~

Wait 1 line
period X2
Turn off light
[ Set standby mode —IRegister 2
<Power\ \f
QFF?7.” ]
N

document
N

—

L Power OFF

Terminate uniformity
correction

MITSUBISHI
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Uniformity correction data creation, transmission(sensor . CiS)

| Power ON J
I
l Soft reset lRegister 0
[
Memory cycle,
memory assignment g iciar 4
S/H, SH pulse width gister m
CLAMP g
!
{ Qutput format J Register 2 s
I £
t Period counter JRegistef 3,4
I
Start pulse IRegister 5
Turn on light—+stabilize I
Start AGC 1 Register 0
Wait 1 line period (AGC : 18 times) 8
X20(16 or more) Z
End AGC |Regisler 0
Turn off light—stabilize
Uniformity correction f
1 » mode(black)] Register 0 8
§
i Start uniformity correction *Register 0 5
o
Wait 1 line period {Black correction : 8 times) E-‘
X 10 (8 or more) 8 x
£z
[ End uniformity correction IRegister 0
Uniformity correction .
i mode(white)lmg]s'er 0 §
Turn on light —stabilize %3,
{white reference) Start uniformity correction |Register 0 5
(%
Wait 1 line period {White correction - 8 times) g
X10(8 ro more) 5o
[ End uniformity correction JHegisler o] 2
Uniformity correction
I mode(black)lnegls‘er 0 g
2]
el
rrransmil black correction data{ Register F 5
2
N e
Complete? §
Y z
Uniformity correction : E
[ mode(white)| Fegister 0 2
c
=1
lTransmil white correction dala}ReQiStG' F ]
g
=
N Complete?
Y
End

MITSUBISHI
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Read operation{sensor : CIS)

[ Power ON
I

I Soft reset
I

Memory cycle, memory
assignment
S/H, SH pulse width
CLAMP

[

| Output format
I

| Period counter

I
l Start pulse

Image data area separation J
parameter

I
L Background and object I

w I

Register 0

Register 1

Register 2

Register 3, 4

Register §

Register 8, 9, A

level parameter Register C, D
| Dither memory matrix size | Register &
| Dither pattern write | Register E
N Complete?
Y
Write to uniformity correction .
memory Register F
N____Complete?

Next document Y

| Reset standby mode | Register 2
Turn on light{ white reference)-’|stabilize

I Start AGC ‘ Register ¢
Wait 1 line period X 20
(16 or more) (AGG : 16 times)

] End AGC | Register 0

o __1
Document width, f
[ specification width | Register 2
I
| Bi-level mode I Register 6

| Image processing function

—

| Start document read }

N j N
Complete?

Y

I End document read '
A4
Transmijt?

N

Register 6,7, B

Register 0

Register 0

Initiat setting

AGC

Setting for each document

Read a page

Wait 1 line period X2
Turn off light

Set slandby mode Register 2

ower

< OFF?2. >

Next~_
Next document <_—/°c

ument

SN
l._—
| Power OFF t
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7
| |
| 5v |
| |
| f
| [ I
3.75V| — t 2 M5201
| i sv | *——3
| | i 5 e ]
7 ML3
| I | oA
| I [ 6 12v
I I 2.5V
J I3 | 47k Q0
f I |
| I |
| I |
| I |
I i |
| SV I
| N |
| Il !
] I | M52
25V 1 | 2 01
i I sv | —3
| Pl | 5 Y]
7 ML2
| [ ! 6 1
! Il | T
[ [ 1.25v
| Il |
| I |
| I |
| Il I
| I |
| . il |
[ B I
| It |
| M !
I H ! M5201
1.25V| ™ T 2
! {1 5v | —13
| I | 7 5 » Vs
[ t | 6
| [} |
| It
—— | 0.31v
Y=
[ |
| |
I !
| !
| S
Y =0.45
%47“’1
Middle voltage control signal » DO
“L"”  with 7 correction
L3086
“H" . without ¥ correction
M5201 supply voltage : 5V
Fig. 19 Middle voltage control circuit example
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System Formation

Main Control MPU

\ M37720
—Line scan Buffer DRAMC Panel Control
DMAC MCU
Memory area 16MB M34206

Turn

control
Pafraon Driver —l Picture LED/
mine Memory Lco-
irror DRAM
Printer Control
MCU
. key
t
Printer M37450 Switch
GrA

Program

Memory -
ROM Back up

Memory
SRAM | e
Band ;
Mmagsapeor | CoBresn .
Telephone Lin
Scannor controller P ©
M66330 MODEM NCU /?_/
[
Driver —] Image Data
Processor
M66333

Compensation

/correction
SRAM




