MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

DESCRIPTION
The M66330 is a high-speed coder & decoder (CODEC)
LSI under the control of a micro-processor unit (MPU). The

PIN CONFIGURATION (TOP VIEW)

(OV)GND %] Veol5V)
M66330 supports coding and decoding of MH, MR, and RESET INPUT RESET —» [Z] %] — INT QAJF;S;JW
MMR methods. N TROL INPUT WR — ] — DRQ )EXTERNAL
Commands from the MPU specify and set the scan line R RoL eyt RD— [37] + DAK [ CONTROL
length, operating mode, method of coding or decoding, and S eriwpur OS5 —~[E] €] NC
image processing. NC 5] SRDY
The controller includes three 2048-bit line memories. In A3 — [34] — STIM SERIAL BUS
addition to the MPU bus, there are serial buses for scan- ADDRESS :f" 2] g %‘-:Sg‘( SCANNING
. . o - 3 .
ning and recording and MR mode detection circuit. M66330 A0 — 8 ] TEST TEST INPUT
permits fast coding and decoding of data. NG 8 @ NC
D7 [ ° 25] « STNBY INTERNAL
FEATURES D6 ++ %) — RADY | STANDBY
® Supports MH, MR, and MMR coding methods recom- D5 - 27]] - RTIM s':::it BUS
mended by CCITT oataBus | 24 ]+ RVID  [FOR o
® Various operating modes D3 == 7] - RCLK
« G2 send/receive mode gf = %" i:‘cct';cr( N
. . - - PU
* G3 send/receive mode (MH/MR/MMR coding and de- ’
: DO+ [22] -+ X2 cLock ouTPuT
coding methods) (0V)GND 7] Veo(sv)
* G2 to G3 conversion and vice versa
« Copy mode QOutline 40P4B
® Image processing functions
*  Up to 2048 pixels per line
» Reduction (B4 to A4) anoov) [ % Veo(5V)
> Addition of sender identification (in G2 to G3 conver- RESET INPUT RESET — 2 O %] — INT gVJTE:STUW
sion mode) BB oL wpuTWR — [ ] oRQ EXTERNAL DMA
+ Recording of receiver identification {in G2 receive BenTro input AD =[] 5] — DAK
mode) SH e mneur OS] 2| - SRDY
« Journal output (in G2 receive mode) A3 —[¢] 2]+ STIM | SERIAL BUS
 Processing for transfer of image data to a recording ADDRESS INPUT AZ*E z %‘"23;‘ SCANNING
system AL a =
: . . . . A0 — 2] © 28] — TEST TEST INPUT
Ahgnmfant fu.nctlon (recording with left align- 07 [ § 7] — STNBY NTERNAL
ment, right alignment, or centered) 06 [ 3 7] RRDY | SEMORY
Edge blanking (16 or 32 bits) D5 + [ 5] — RTIM INPUT
® High-speed processing DATA BUS D4 = [i3] 21] — RVID EEZ::::Z
* Three internal 2048-bit line memories for scanning and D3 « [} 23] «- RCLK
recording D2+ [E [z —~ ERCLK
« Circuits for change point detection, run-length genera- D1+ [€] Zle= X1 CLOCK INPUT
tion, and pixel reproduction (MH method) 00 < [7} D=+ X2 CLOCK OUTPUT
Lo . . . (OV)GND [ 18] Vee(5V)
« Circuits for MR mode detection and pixel reproduction
(MR and.MN.IR methods) Outline 36P2R-A Nc : No Connection
« Control circuit for external DMA
® Efficient bus configurations
+ Serial buses for scanning and recording
APPLICATION
Facsimile machines
AM
ELECTRIC
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PIN DESCRIPTIONS

Pin Classification Input/ Descriptions
Qutput P
RESET Input Input for resetting system
cs Input Chip select signal required by MPU to access M66330
RD input | Control signal line for input when MPU reads data from M66330
WR Input Control signal line for input when MPU writes data to M66330
AQO~A3 Input Address signal lines for accessing MB6330 registers
MPU bus interface
DO~D7 Input/ 8-bit bidirectional bus buffer
Output
INT Output Interrupt request signal output from M66330 to MPU
DRQ Output DMA request signal for image data input-output by external DMA controller.
DMA transfer is possible in the following modes G2 send, G2 receive, G2 1o G3 conversion, and G3 to G2
conversion.
DAK Input DAM acknowledge signal from DMA controller. This signal is paired with the above DRQ signal.
SRDY Output | Outputs ready signal for scanner for starting data transfer
STIM Input Defines scanner data transfer interval
Serial bus for scanning
SCLK Input Inputs sync clock signal for image data transfer from scanner
SVID Input Serial input of image data from scanner
RRDY Input Inputs ready signal for recorder for starting data transfer
RTIM Output Defines recorder data transfer interval
RCLK Serial bus for recorder Input inputs sync clock signal for image data transfer to recorder
ERCLK Output | Outputs sync clock signal (=14:/4) for transfer of data to recorder. This pin is connected to pin RCLK dur-
ing operation,
RVID Output Serial output of image data to recoroer
X4 Input Connected to quartz osciflator. Also used as input pin for Xy with external clock input. In such a case, X, re-
mains open.
X2 Output
Vee -_ Positive power supply pin
Others
GND " - Ground (GND) pin
STNBY i When set to level "H", the internal memory is placed in standby mode. Set to level "L” during operation.
TEST - Test pin. Set level permanently to “L".
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REGISTER STRUCTURE

(1) Command Registers

« The numerics in brackets under the register name are the address in hex-

adecimal.
- The numerics in brackets under the bit allocation show the reglster status af-
ter reset. (X ! undefined)

(2H)

Register name R/W Bit allocation Description
System reset w Resets the controller
(6H) o7 DG DO
L — 11 0 : Reset off
(0) 1! Reset on
Always set the reset off after setting the reset on.
Interrupt enable w Enables or disables interrupt requests
(OH) o7 Do DO : Transfer line input-output completion interrupt {1 : enable)
[ | [ | J l D1 : Code/decode oompletion and process line output completion
interrupt (1 enable)
(o 00 0} D2 ! Recorder ready interrupt (1 : enable)
D3 : Image data input-output ready interrupt (Note 1) (1 : enable)
Line pixel count w Sets the pixel count and reduction ratio for the line memory for image
(4H) data input
D1 DU | Pixel count and reduction ratio Possible operating modes
D7 DO 0 0 A4 (1728 bits per line) All modes
[ —T1T1 0 1| B4 (2048 bits per fine) All modes
(0 0) 1 0 B4 to A4 (9/11 reduction) G3 send
G2 send
G2 to G3 conversion
1 1 B4 to A4 (9/11 reduction) G3 to G2 conversion
Qutput image data w Sets format of data for output to recorder
processing e b0 Size setting
(8H) L [T TTT] :
(00000 0) D1 Do Output image data Recording paper
[} 0 A4 (1728 bits) A4 (216mm)
0 1 A4 (1728 bits) B4 (256mm)
1 0 — —
1 1 B4 (2048 bits) B4 (256mm)
D3 D2 Margin addition setting
0 0 Qutput only image data
4] 1 After image data, output 320 bit margin . left align
1 0 After 320 bit margin, output image data : right align
1 1 Output 160 bit margin before and after image data : center
Addition of margins can be specified only when D1="0" and DO="1"
Ds D4 Edge blanking setting
0 0 No processing
0 1 -
1 4] 16-bit blanking (2mm) on both edges of image data
1 1 32-bit blanking (4mm) on both edges of image data
Qoerating mode w Sets operating mode

D7 Do
L——T1171]
(0 0 0)

D2 D1 Do Operating mode

0 Copy mode

1 G383 to G2 conversion mode

0 G2 to G3 conversion mode

G3 receive mode

0 G2 receive mode
1 G3 send mode
0 G2 send mode

—|Q|O|(=|=|Oj0O
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(5H)

Register name R/W Bit allocation Description
Coding & decod- w Sets coding-decoding method
. D7 DO
ing method DO
(3H) L— 1] 0 : One-dimensional method (MH)

(o) 1. Two-dimensional method (MR, MMR)
Line memory W

Allocates line memory

D2 D1 Do Cycle

0
0
0
1
1

o o = o O

o = O O = O
[ S B N

1 1

Refer to Table 4 on page 8.

(2) Status register

Register name R/W Bit allocation Description

Internal R Indicates internal status

status D7 Do DO : Completion of transfer line input-output (1 : completed)

(1H) L/‘ [ J J | D1 . Completion of coding/decoding and process line output
X X 0 0) (1 : completed)

D2 : Recorder ready (1 : ready)
D3 ! Image data input-output ready (Note 1) (1 : ready)

(3) Data registers

Register name R/W Bit allocation Description
Image data w o7 0o Inputs Image data trom MPU to M86330 in G2 recelve mode and G2
input to G3 conversion mode.
(7H) [—r I | { i l l ] (The least significant bit (LSB : DO) corresponds to the top left on
(X X X X X X X X) the document. )
Image data R o7 Do Outputs image data from M86330 to MPU in G2 send mode and G3
output I | l J i 1 1 IJ to G2 conver‘simlﬂ'mode“ ‘
(7H) T 000000 (The least significant bit (LSB : DO) corresponds to the top left on
the document.)
Coded data 1 R D7 Do Indicates the result of G3 coding
(9H> VI I i I [ [ I l D2 D1 DO One-dimensional coding Two-dimensional coding
(01 XX 00 0) 5 P o = -
0 0 1 - Vv (0) mode
Q 1 0 b V. mode
Q 1 1 - ) Va mode
1 0 0 MH mode H mode (a0 at)
1 [¢] 1 - H mode (a1 a2)
1 1 0 — P mode
1 1 1 - -

(To be continued)

Yo
2
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Register name R/W Bit allocation Description
D4 D3 Distance of at to b1 in Vg/V| mode
0 Qo _
0 1 1
1 [0} 2
1 1 3
D6 DS Coding status
o} 0 Mode detection in progress
o] 1 Mode detection complete
1 0 -
1 1 Detection of last mode complete (end of 1 line)
Coded data 2 R D7 Do Shows terminate run length in MH and H modes of MR
{AH) | l I ] \ I [ J D5 to DO : Terminate run length (0 to 63)
(XX XXX X X X) D6 : Co.lor specification (1 blaf:k) )
D7 : Existence of make-up coding (1 : exists)
Coded data 3 R D7 DO Shows make-up run length in MH and H modes of MR
{BH) D5 to DO . Make-up run length
I/EX!X‘X|XIX|X5XJ) (64, 128, 192, ---, 2560)
D6 : Color specification (1 : black)
Decoding w D7 Do Sets G3 decoding mode
data 1 I; | l I ] l D2 D1 DO |One-dimensional decoding | Two-dimensional decoding
(9H) (00 0 0 0) o 0 0 — _
0 0 1 - Vv (0) mode
0 1 ¥} - VL. mode
0 1 1 - Vg mode
1 [¢] o] MH mode H mode (a0 a1)
1 0 1 - H mode (a1l a2)
1 1 ] - P mode
1 1 1 — -
D4 03 Distance of a1 to b1 in Vg/V_ mode
0 0 -
0 1 1
1 0 2
1 1 3
Decoding w o7 0o Shows terminate run-length in MH and H modes of MR
1
data 2 M I \ I | 1 | D5 to DO : Terminate run length (0 to 63)
(AH) (0 0000 O0)
Decocding w D7 DO Shows make-up run length in MH and H modes of MR
data 3 1 11 [ u D5 to DO : Make-up run length
(BH) (0 0000 0) {64, 128, 192, -, 2560)
Decoding R D7 DO Shows decoding status
status L [T D2 D1 DO Decoding status
(8H) {0 0 0) o] s} 0 Decoding in progress
o] 0 1 Normal end of decoding
0 1 1 Line end {Normal end of processing for one line)
1 0 0 Decoding error { excess pixels)
1 g 1 Decoding mode setting error { Note 2)
ELECTRIC
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(4) Control registers

Register name R/W 8it ailocation Description
Transfer line w D7 Do Resets transfer line address counter
counter reset D/’/j
(CH)
Transfer line w D7 DO Starts input-output of transfer line data
start [ ]
(DH)
Process line w D7 DO Resets process line address counter
counter reset e — J
(EH) L
Process line w D7 DO Starts or restart process line
start [ B |
(FH)
Note 1 . Image data input-output ready
In the G2 send mode, G2 receive mode, G2 to G3 conversion mode and G3 to G2 conversion mode, this signal indicates that the input-out-
put of image data is enabled on the MPU data bus.
Note 2 | Decoeding mode setting error

This errof Is occured if 000" or '111' is set for D2, D1, and DO In the G3 decoding mode for decoding data 1.
CODING PROCESS

MPU

FUNCTIONAL OVERVIEW

(1) Overview
The M66330 is a CODEC LSI for high speed coding

Run-length {MH) MH, MR, MMR
Coded mede {MR/MMR) 3 Code

MPU.

® Pixels : Maximum 2048 bits/line (for B4-size)

Binary image data is treated according to Tabie 1. Detection of run-length | _ _ 2 -— = Modem
{MH) and Coded mode Code
® Coding and decoding methods : MH, MR, and MMR (MR/MMR)
® Operation in the coding and decoding processes
Table 2 and Figure 1 show the operations of the DECODING MPU
9 P PROCESS

M66330 and MPU during the MH, MR, and MMR cod-
ing and decoding processes.

Table 1 Expression of binary data

From sensor

(serial)

and decoding of image data under the control of an A
I
|
I
|
|

M66330

Run-length (MH) «__MH, MR, MMA
Decoding mode (MR/MMR) <" code

Pixel

Binary form

White level

]
0 To recorder

Black level

(serial)

Pixe! regeneration

M66330
Y <=

K---*--- Modem
Code
(MH/MR/MMR)

Fig. 1

M66330 operation in G3 coding and decoding

processes

Table 2 M66330 operation in coding and decoding processes

Method

Process

ME6330

MPU

MH

Coding

Generates black and white run-length data from the im-
age data input from the scanning sensors. This data is
sent to the MPU.

Codes the black and white run-tength data input from
the MB6330 using the MH coding method. This coded
data is sent to the modem.

Decoding

Generates image data from the black and white run-
iength data supplied by the MPU. This image data is
sent to the recording device.

Converts the MH-coded string input from the modem
into btack and white run-length data. This data is sent to
the M66330.

MR
MMR

Coding

Detects the MR mode of the image data input from the
scanning sensors and sends the information to the
MPU.

In horizontal mode, the run-iength data is alsc sent to
the MPU.

Codes the result of MR mode detection input from the
M66330. The result is coded by the MR method and
sent to the modem.

Decoding

Regenerates the image data on the basis of the result
of MR mode detection input from the MPU. The re-
generated image data is sent to the recording device.

Converts the MR-coded string input from the modem to
MR mode, and sends the data to the M66330.
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(2)

Operating mode
The following operating modes can be set using oper-
ating mode commands.

® Copy mode

® G3 to G2 conversion mode

©® G2 to G3 conversion mode

® G3 receive mode (MH, MR, and MMR methods)

@ G2 receive mode

©G3 send mode (MH, MR, and MMR methods)

® G2 send mode

(3) Internal line memory operation

The M66330 has three line memories of 2048 bits per
line. These are the transfer line memory, process line
memory, and reference line memory.

The transfer line memory is used as a data input-output
buffer, and the writing or reading position of data is
controlied accerding to the transfer line address coun-
ter.

The process line memory is used mainly for handling
the line data for the coding and decoding processes.
The memory is controlled by the process line address
counter.

The reference line memory is used as a reference line
data buffer for use in two-dimensional coding and de-
coding. As with the process line memory, the data writ-
ing or reading position is controlled by the process line
address counter.

Table 3 shows the operation of each type of line mem-

ory in each operating mode.

Table 3 Internal line memory operation in each operating mode

Line memeory Transfer line Reference line I Process line

Operating mode Transter line address counter Process line address counter
Data bufter for recording
Decoded line data

Coding line data

Copy mede Data buffer for scanning -
Data buffer for MPU output
Data buffer for MPU input
Data buffer for recording Reference line data for decoding
Data bufter for MPU input -

Data buffer for scanning

G3 to G2 conversion mode Reference line data for decoding

G2 to G3 conversion mode
G3 receive mode

G2 receive mode

G3 send mode

G2 send mode

Reference line data for coding

Decaoded line data

Data buffer for recording
Coding line data
Data buffer for MPU output

Reference line data for coding
Data buffer for scanning —

The three line memories (LM1, LM2, and LM3) are
allocated cyclically by the line memory commands to
the transfer line, reference line, and process line.

Table 4 shows the relationship between the roles of
the line memories and the line memory cycle.

Table 4 Line memory switching cycle

Cycle
i 0 1 2 4 5 6
Line memory
Transfer line LM LM2 LM3 M2 LM3 LM1
Reference line LMm2 LM3 LM1 LM1 LM2 LM3
Process line LM3 LM1 LM2 LM3 LM1 M2
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(4) Interrupt requests terrupt is generated, the factor is determined by read-
As shown in Table 5, the M6633C has seven interrupt ing the internal status register. Table 6 shows which in-
factors. The interrupt enable command is used to en- terrupt factors can be generated in each operating
able and disable each interrupt request. When an in- mode.

Table 5 M66330 interrupt factors

Internal status (1H) bit pattern .
No. Interrupt factor Interrupt reset timing
D3 D2 D1 DO

1 Completion of transfer line data input/output 0 0 0 1 WR of transfer lina counter reset (CH) %

2 Completion of coding 0 0 1 0 RD of coded data t (9H) l

3 Completion of decoding 0 0 1 0 RD of decoding status (8H) {

4 Completion of process line data output 0 0 1 0 WR of process fine counter reset {EH) i

5 Recorder ready 0 1 ¢ 0 RRDY input inactive ;
6 Image data output ready 1 0 o] [+ RD of image data output (7H) -"

7 Image data input ready 1 0 o 0 WR of image data input (7H) 1

Values in brackets indicate hexadecimal address of the register.

MITSUBISHI
ELECTRIC
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Table 6 Interrupt factors in each operating mode

Internal status
Operating mode No. Interrupt factor bit pattern (1H) interrupt set timing Interrupt reset timing
D3 D2 D1 Do
Scanning system to M66330 at |
Completian of transfer line . N . WR of transfer line counter re-
1 ) R ¢ 0 g 1 completion of input of one iine + (CH)
input/outpu of data se i
c s | n 4 4 0 1 0 0 Recording system to M6633Q FREY input Inactl U
r .
opy ecarder ready when RRDY input active nput inactive
| MB66330 to recording system at | .
Campletion of process line data . . WR of process line counter re-
4 0 0 1 0 | completion of output of one line
output set (EH) %
of data
Scanning system to M66330 at | — y
Completion of transfer line data N R . WR of transfer line counter re-
1 ooty ¢ 0 o} 0 1 completion of input of one line set (CH)
G3 send input/outpu of data ® T
. _ RD of coded data 1 {9H)
2 | Completion ot coding 0 0 1 0 | At completion of coding
X Scanning system to M66330 at | .
Comptetion of transter line data ) . N WA of transter line counter re-
1 ) 0 0 Q 1 completion of input of one line
input/output set (CH) i
of data
When DRQ output for G2 data | RD of image data output (7H
G2 send 6 Image data output ready 1 0 0 0 . . P 9 put (TH)
output is active
4 Compietion of pracess line data o 9 ] 0 At completion of output of cne WR of process line counter re-
output fine of data for G2 data output set (EH)
RD of decoding status (8H
3 | Completion of decoding 0 0 1 0 | At completion of decoding 9 (&H)
Recorder to M66330 when |
i d o pithel . . .
G3 receive 5 | Recorder ready 0 1 1 0 RRDY input is active RADY input mac!wﬁ__!
. . MB66330 to recording system at |
Completion of transfer line data . X WR of transfer line counter re-
1 input/outout 0 0 0 1 completion of output of one line L (GH)
input/outpu s
P P of data © B
X When DRQ output for G2 data | WR of image data input (7H)
7 | Image data input ready 1 0 ¢ e, ) . "
input is active
1 Completicn of transfer line data 0 0 0 ] At completion of input of one | WR of transfer line counter re-
input/output line of data for G2 data input set (CH)
f " 0 i 0 0 Recording system to M66330 ARDY input i t'_—L_r—
G2 receive s ecarder ready when RADY input active __‘t input inactive
MB66330 to recording system at | ___
Completion of process line data . . WR of process line counter re-
4 ¢ 0 0 1 0 completion of output of one fine L (EH)
outpu of data set’ _LJ
) , . . RD of decoding status {8H)
3 | Completicn of decoding 0 0 1 0 | At completion of decoding
. When DRQ output for G2 data | RD of image data output(7H)
G3 to G2 conversion 6 | image data output ready 1 0 0 0 . . i 9 e
output is active
1 Completion of transfer line data 0 o 0 ! At completion of output of one | WR of transfer line counter re-
input/output ' line of data for G2 data output set (GH)
) When DRQ output for G2 data | WR of image data Input {7H)
7 | image data input ready 1 0 0 e . . . [ —
input is active
G2 to G2 canversion . Completion of transfer line data o o 0 . At completion of input of one | WR of transfer line counter re-
input/output line of data for G2 data input set (CH)
. i RD of coded data 1 (9H)
2 | Compietion of coding 4} 0 i 0 | At completion of coding

Values in brackets indicate hexadecimal address of the register,
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(5) M66330 data input/output These buses are used for the input and output of im-
The M66330 has three data buses. These are the MPU age data, coded data, and decoding data. The
bus, the serial bus for the scanner, and the serial bus input/output sequences for these data types are shown
for the recorder. on the subsequent pages.

Table 7 M66330 data Input/output

No. Data Input/output Data bus Applicable modes Fig.
1 image data Input Serial bus for scanner Copy, G2 send, and G3 send 3
2 Image data Output Serial bus for recorder Copy, G2 receive, and G3 receive
3 Coded data Qutput MPU bus G3 send and G2 to G3 conversion '
4 Decoding data Input MPU bus G3 receive and G3 to G2 conversion 7,8
5 image data Input MPU bus G2 receive and G2 to G3 conversion
6 image data : DMA transfer Input MPU bus G2 receive and G2 to G3 conversion 10
7 Image data Output MPU bus G2 send and G3 to G2 conversion n
8 Image data : DMA transfer Qutput MPU bus G2 send and G3 to G2 conversion 12

2048 bits
. [/ ¢ %%%%%%%
First line / %
/ 4
Second line ? % L] . .
Va Vi ) Va
/
Va(3) H(2037, 8)

Fig. 2 Image data used in the coding/decoding data I/0 sequence

MITSUBISHI
ELECTRIC
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i Line Start of Transfer
Register memory _transter fine Internal status lne reset

1 A3~AQ Ton] Jon] (t T ] Ton]

S ) / o

|: @D ; i U
7 8
/0 : D7~DO 4 O
i
O INT ” /

0 : SRDY " SL,
1:STIM 4 it

| * SCLK Mﬁmmﬂﬁﬁﬁn
FEV — ) C) G G G & | 65 € 6 & X

. Specify the line memory.

. Start the transfer line.

. SRDY output becomes active.

. SRDY output is set inactive by STIM input being active.

. Image data is input.

The completion of inputting one line of image data sets STIM input inactive and INT output active.
. Check the completion of data input on the transfer line.

. Resetting the transfer line sets the INT output inactive

@ NDHO D WN —

Fig. 3 Input sequence for one line of image data (serial bus for scanning)

Register Line internai Start of transfer Iine Internal Transfer line reset
memory status Start of process line . status Process line reset
11 A3~A0 [si] [} Jon Fn ) [iu] Jonen
— JL
1. WR | lf\ —f P
1 \ red
| : RD J T LT T
3 4 8 9

/0 : D7~DQ D g O o (W

~
=

v

INT
|': RRDY g ”
o : ATIM <%/ . (,@—
RCLK
RVID

L4 7
6
20 X D1 X XX A X XXX - ens

O ERCLK g T o T N TN N N Y T T Y I T

1. Specify the line memory. . =

2. INT output is set activefyby RADY input being active. Note - fencuc=tan/4

3. Check the recorder ready interrupt,

4. RTIM output is set active by starting the process line {copy or G2 receive mode), or starting the transfer line (for G3 re-
ceive mode).

5. INT output is set inactive by the RRDY input being inactive.

6. Output the image data.

7. The completion of image data output for one line sets RTIM output inactive and INT output active.

8

. Check the completion of process line data output (copy or G2 receive mode) or data output on the transfer line (G3 re-
ceive mode).

9. INT output is set inactive by resetting the process line (copy or G2 receive mode) or resetting the transfer line (G3 re-
ceive mode).

Fig. 4 Output sequence for one line of image data (serial bus for recording)

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5785694/M66330SP.html

MITSUBISHI {DIGITAL ASSP)>

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

The following is an exampie of MH coding of the first line of the two lines of image data shown in Figure 2

Internal  Coded Coded Coded
. . Start status  data 2 datal data3
Register Line Coding process Coded  Start . Internal Coded  Process
memory method line data 1 process line status data 2 line reset
1 A3~AQ0 J§H[ Jou] [Fw Jr{ Jord |l IFH] ]ml ISH[ lIAHI IBHI lEHI
1 WR Uy —u
1T 2 3 8 14
1:RD
5 /6 7 10 /11 12 113
1/0 . D7~D0 3
— —
Q IINT ————'j
D7 X X X X X 0 X X X 1 X X
D6 X X X X 0 0 X X 1 1 1 X
D5 X X X X 1 0 X Xt 0 1 X
D4 X X X X X 0 X X X 0 0 X
D3 X X X X X 0 X X X 0 0 X
D2 0 X X X 1 0 X X 1 0 0 X
D1 0 X X 10 0 X 0 0 0 X
Do 0 0 X X 0 0 X X 0 0 0 X
1. Specify cycie 0. . . 8. Restart coding.
M t
2. Specify the MH method. } MH coding of LM3 image data 9, Detect the change point.
3. Start coding. 10. Completion of coding.
4, Detect the change point. 1. MH mode, end of one line, and reset iNT
5. Completion of coding. 12. 13. Black run-length=2048
6. MH mode, and reset INT. 14. Reset process line address counter.
7. White run-length=0

Fig. 5 Output sequence for one line of MH-coded data (MPU bus)

The following is an example of MR coding of the second line of the two lines of image data shown in Figure 2.

Line Start Internal Start Coded Coded Internal Coded

memory process line status process line datal data3 status  data 2
Register Coding Coded internal Coded Start Coded Process

method data 1 status data 2 process line data 1 line reset
rias~ao o] o] frr] [ruf o I IRIEIZITI T TS
1T WR i igml I 1] U
12 3 7 13 18
{:RD
/0 : D7~D0
C I INT

D7 X X X X X X X X 1 X X X X 0 X
D6 X X X X 0 X X 0 1 1 X X 1 0 X
D5 X X X X 1 X x 1 1 0 X X 1 0 X
D4 X X X X 1 X X X 1 1 X X X 0 X
D3 X X X X 1 X X X 0 1 X X X 1 X
D2 ¢ X X X 0 X X 1 1 1 X X 1 0 X
D1 6 X X 11 X 10 0 1 X T 0 0 X
Do 1 X x 1 X x ¢ 1 1 X X 1 0 X

1. Specify cycle 1 . . 10. H{alal) mode, and reset INT,

2. Specify MR method. MR coding of LM1 image data 11. 12 Black run-length=2037

3. Startcoding. 13, Restart coding

4. Detect the change point. 14, Detect the change point.

5. Completion of coding. 15. Completion of coding.

6. Vgr(3) mode, and reset INT. 16. Hfata2}mode, completion of one line. and reset INT.

7. Restart the coding. 17. White run-length=8

8. Detect the change point. 18. Reset process line address counter.

9. Completion of coding.

Fig. 6 Output sequence for one line of MR-coded data (MPU bus)

A
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The following is an exampfe of MH decoding of the first line of the two lines of image data shown in Figure 2.

Line Decoding  giart Internal Decoding Decoding Internal  Process
memory data 1 process line status datal data3 status line reset
Deceding Decoding Decoding Decoding Start Decoding
Register method data 2 status data 2 process line status
I A3~AD st Jor] fou] [] [ 1] [s#] [ov] fard o fre] |} for] [enf
I:WR mimiminigh U Uiy U
1T 2 3 4 5 g 10 11 12 16
V:RD
7 8 14 /15

110 : D7~DO |HIRIEINIE

(o]
=
]
[=2]
Cl
>
%/

D7 X X X X X X X X X X X X X X
D6 X X X X X X X X X X X X X X
D5 X X X 0 X X X X 0 1 X X X X
D4 X X X 0 X X X X 0 0 X X X X
D3 X X X 0 X X X X 0 0 X X X X
D2 0 X 1t 0 X X 0 1 0 0 X X 0 X
D1 0 X 0 0 X 1 0 0 0 0 X T 1 X
Do 0 0 0 0 X X 1 0 0 0 X X 1 X

1. Specify cycle 0. . . 9, Specify MH mode.

2. Specify the MH method. | Decoding MH cata in LM3 10. 11. Specify a black run-iength of 2048.

3. Specify MH mode. 12. Restart decoding.

4. Specify a white run-length of 0. 13. Completion of decoding.

5. Start decoding. 14, Check completion of decoding.

6. Completion of decoding. 16. Check normal end of decoding and end of one line,

7. Check completion of decoding. and reset INT.

8. Check normal end of decoding and reset INT. 16. Reset process line address counter

Fig. 7 Input sequence for one line of MH-decoding data (MPU bus)

The following is an example of MR decoding of the second line of the two lines of image data shown in Figure 2.

Line Decoding Decoding Decading Start Decoding Decoding Internal  Process
memory data 1 status data 2 process line status  data 2 status line reset
Register Decoding  Start Internal Decoding Decoding Internat Decoding ~ Start Decoding
method process line  status  datat data 3 status  data 1 process line status

O 111 S I T DI S DI CIZIZIZIE NI

12 3 4 8 9 101N 15 16 17 21
I:RD
/O . B7~D0
O L INT
D7 X X X X X X X X X X X X X X X X X X
De X X X X X X X X X X X X X X X X X X
D5 X X X X X X X 1 0 X X X X 0 X X X X
D4 X X 1 X X X X 1 1 X X X X 0 X X X X
D3 X X 1 X X X X 0 1 X X X X 1 X X X X
D2 0 X 0 X X 0 1 i 1 X X 01 0 X X 0 X
D1 0 X 1 X 1 0 0 0 1 X 1 0 6 © X 1 1 X
Do 101 1 X X ] 0 1 1 X X 11 0 X X 1 X
1. Specify cycle 1. | . 12, Completion of decoding.
. ¢+ Decocding MR data in LM1
2. Specity MR method.  * 9 3. Check completion of decoding.
3. Specify Va{3)mode. 14. Normal end of decoding. Reset INT.
4. Start decoding. 15. Specify H{ala2)mode.
5. Completion of decading 16. Specity a white run-length of 8.
6. Check completion of decoding. 17. Restart decoding.
7. Normal end of decoding. Reset INT. 18. Completion of decoding.
8. Specify H(a0at)mode. 19. Check completion of decoding.
9. 10. Specify a black run-length of 2037. 20. Check normal end of decoding and end of one line. Reset INT.
11. Restart decoding. 21. Reset process line address counter.

Fig. 8 Input sequence for one line of MR-decoding data (MPU bus)

SR
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Line Image
memory data input
Register Start of Internal Image Transfer
transter line status  data input line reset
N T I D 1 D 2 2 O O 1 2 DIz
11 WR 3 p Y 403 # 03 U
. 1 2 §-byte 2-byte . Nth-byte Last byte 6
I2RD U P] LRI u
4 4 N 5
1710 . D7~DO % OE
O ! INT £_l
Interrupt centrolier \‘/
status

Interrupt masked . Interrupt enabled

Interrupt masked

1. Specify the line memeory.
2. Start transfer.
3. Write image data in byte unit.
4. Check ready for image data input.
5. Check completion of transfer of ane line.
6. Reset transfer line counter.
Fig. 9 Input sequence for one line of image data (MPU bus)
Line
memory
Register Start of Internal Transfer
transfer line " status line reset
11 A3~AD [s#] low il ) o] for]
cwR o TUUTLR A 5 A5 A
1 21l1-byte 2-byte M Nth-byte Last byte 5
I:RD \ ) i 8] \
y 1 ; 4
B i I ) | \
! \ \ !
vooro0 TTILTY N 0L

)
O:INT ‘ } L!(r } i ) J——&/_

O . DRQ

DRQ enabled DRQ masked

. Specify the line memory.

. Start transfer.

. Write image data in byte unit.

. Check completion of transfer cf one line.

Reset transfer line counter.

When transferring image data using the DMA controller, use the interrupt enable command to disable the image data input
ready. This is required to prevent the generation of an interrupt at the MPU.

* OB W —

Fig. 10 Input sequence for one line of image data (MPU bus using DMA controller)
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meLr'innufry Image
Register Start of internal data output Transfer
transfer line status  / " ling reset
P I 0 2 T S
WA U 4} f fgl
o 12 1-byte Nth-byte . Last byte 7
1:RD ] U U

3 /4 3 /4 5 6

/O : D7~DO iR h if i
OINT N SN G e YA

Interrupt
controller

status Interrupt enabled

. Specify the line memory.

. Start transfer.

. Check ready for image data output.

Read image data in byte unit.

. Check ready for image data output and completion of one line of transfer.
. Read last byte of image data.

. Reset transfer line counter.

N s W —

Fig. 11 Output sequence for one line of image data (MPU bus)

Line Transfer
memory line reset
Register Start of Internal
transfer line . status
2 A3~AD s Joul ) f ffled
e I ) f
. 12 1-byte "
| RD )] ) ATy
3 ( 3 4
)

g
o [

J

(i__i f ( L]

voror~oo [ T[T | ) 0‘—‘5 O—{@:
O INT i — T
0 DRQ ’_L“—r__&L-“—-——;—-__(J—

DMA controller
status DRQ masked

Nth-byte Last byte 6
(
5 \

DRQ enabled DRQ masked

Specify the line memory.

Start transfer.

. Read image data in byte unit.

. Read last byte of image data.

. Check completion of transfer of one line.

. Reset transfer line counter.

When transferring image data using the DMA controller, use the interrupt enable command to disable the image data
output ready. This is required to prevent the generation of an interrupt at the MPU.

X o wN =

Fig. 12 OQutput sequence for one line of image data (MPU bus using DMA controller)
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(6) Image processing function
The M66330 has three 2048-bit line memories. This
ailows the image data up to B4-size. The following de-
scribes the image processing functions of the M66330.
These functions can be implemented using commands
from the MPU.
@ Reduction function (B4 to A4)
Use the line pixel count command in G2 or G3 send
modes to select reduction from B4 to A4 (reduction
ratio : 9/11). image data scanned at the B4-size is re-
duced in the horizontal scanning direction to A4-size
for transfer. An MPU program reduces the dimensions
in the vertical scanning direction by the same ratic.
® Addition of sender identification
In G3 send mode, use the operating mode command to
select the G2 to G3 conversion mode. In this mode, im-
age data of the sender identification is input via the
MPU bus of the M66330, is coded, and is sent
appended to the coded data for the document. This
allows the sender identification to be printed.
® Recording of receiver identification
In G2 and G3 receive modes, use the operating mode
command to select G2 receive mode. In this mode, re-
ceiver identification data is input via the MPU bus of
the ME6330, is output via the serial bus for the recor-
der, and is appended to the received image data. This
allows the receiver identification to be printed.
® Journal output
Use the operating mode command to select G2 re-
ceive mode. In this mode, journal data is input via the
MPU bus of the M66330 and output via the serial bus
for the recorder. This allows journal output.
® Processing for image data transferred to recorder sys-
tem
Use the output image processing command for the fol-
lowing settings.
These settings are possible when image data in the
M66330 line memories is output via the serial bus for
recording.
Alignment function
When recording Ad-size {1728-bit) images on B4-size
(2048-bit) recording paper, a white margin can be
added before and after the image data. This allows the
image to be right-aligned, centered, or left-aligned. Fi-
gure 13 shows examples.
Edge blanking function
As shown in Figure 14, this function allows forcible
blanking of 16 bits (2mm) or 32 bits (4mm) on both
side of the output image data.
This function is used in the following cases :
* To correct for the difference between the A4 image
sensor width {1728 bits: 216mm) and the JIS standard

@

@

A4 paper size (1680 bits : 210mm)

* To delete the shadow around a scanned document
when recording A4-size image data on B4-size record-
ing paper

* To prevent the thermal head from burning the platen
when the thermal head of the recorder is misaligned
with the recording paper. This situation can occur when
B4 images are being printed on B4 paper, or A4 im-
ages are being printed on A4 paper.

B4(2048bit) B4(2048bit) B4(2048bit)
Ad . y Ad \\\ , N
(1728bit). (320!3“) (1809it)’(1725bn) (160bit) (320bit) (1728bit)>
— s v f—
Margin  Margin Margin Margin
Left atignment Centered Right alignment
Fig. 13 Alignment function
E//;'. A ///, SN, 77 7 % ///]
Image data (for all black image)
77 Z 7
16bit or 32bit 16bit or 32bit
Output with blanked edges

Fig. 14 Edge blanking function

RAL

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5785694/M66330SP.html

MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

{7} @3 to G3 conversion function
In facsimile machines with memory functions, image
data is first compressed and stored in memory. For the
data to be transferred, the sender must convert the

coding method and/or recording paper size according
to the functions of the receiver. With the M66330, G3 to
G3 conversion is achieved by the appropriate com-
mands from the MPU.

Recelver

Sender

Document({B4-size)
Image #
memory

MR-coded
data(B4-size)

Receiver functions

G3 to G3 conversion
Coding method Recording paper size

B4 recording on
MR-based fax

No conversion is needed | No conversion is needed

B4 recording on
MH-based fax

MR to MH conversion No conversion is needed

A4 recerding on
MH-based fax

MR to MH conversion B4 to A4 reduction

Fig. 15 Conversion functions in facsimile machines with memory functions

©® Coding method conversion
The G3 to G2 conversion mode of the M66330 is used
to decode G3-coded data stored in image memory to
image data in the line memory. The G2 to G3 conver-
sion mode is then used to re-code the data into G3 for-
mat.
Operating sequences and line memory cycles are
shown in Table 8.

@ Paper size conversion
The G3 to G2 conversion mode of the M66330 is used
to decode G3-coded data (B4-size) stored in image

memory to image data in the line memory. The G2 to
G3 conversion mode is then used to specify a reduc-
tion from B4 to A4 (line pixel count command) and to
recode the data into G3 format. This allows the dimen-
sions in the horizontal scanning direction to be reduced
from B4 to A4.

An MPU program is used to reduce the dimensions in
the vertical scanning direction in the same ratio.
Operating sequences and line memory cycles are
shown in Table 9.

MITSUBISHI
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Table 8 G3 to G3 operating sequence (without paper size conversion)

Data 1/0 Cperating mode | Coding/decoding Operating sequence
0 line Last
G3 data input  |G3 to G2 conversion Decoding (Alwhite ] 1 1ine | ZHine | B I | correrrremmermroms it e -
tmage ) fine
Last
G3 data output |G2 to G3 conversion Coding - Thne | 2)ine [ FHmE | ooreremerreimiint it i
ine
Line memory cycle 2 0 1 2
line memor Transfer line LM3(—)[LM1(—=)}LM2( 0)[LM3( 1)| Repeat the same line memary cycle as 1st line to 3rd line to last
y Reference line LM1(~)[LM2( 0 )LM3( 1)|LM1(2)] Iine.
Pracess line LM2( 0 )[LM3( 1 )LM1(2)]LM2( 3 )
Table 9 G3 to G3 operating sequence (with paper size conversion)
Data 1/0 Operating mode |'IN pixel d%%%'g%g Operating sequence
g line
G3 data input G310 G2 conversion] B4  |Decoding EAII wm‘l)e 1line | 2tine | 3line | 4line | Sline | 6line - 7line | 8line | 9line | 10 line
mage
G3 data output |G2 to G3 conversion| B4—A4 | Coding - 1line | 2line | 3fine { 4line - - 6line | 7line | 8line | 9 line -
Line memory cycle 2 0 1 2 0 1 2 6 ] 1 2 0
line memory Transfer line LM3(—)ILM1{—)ILM2{ 0 }[LM3( 1 }ILM1( 2 ){LM2( 3 JLM3( 4 )|LM1{5)|LM1( 5 )|LM2( & }|LM3( 7 )|LM1( 8 )
Reference line LM1(=)|LM2( 0)[LM3{ 1 JLM1( 2 }|LM2( 3 )|LM3( 4 }ILM1( 5 )|LM3( 4 )]LM2( 6 )]LM3( 7 )iLM1{ 8 )|LM2( 9 }
Process line LM2( 0 }LM3( 1 )[LM1{ 2 )]LM2( 3 )|ILM3{ 4)ILM1( 5 }LM2( 6 )|LM2( 6 )|LM3( 7 )|LM1( 8 }|LM2( g )]LM3(10)|
{to be continued)
Operating sequence
11 line - 12line | 13 line | 14 line | 15 line | 16 Jine | 17 line - 18 line | 19 line | 20 line | 21 line | 22 line - 23 line | 24 line | 25 line
- 11 Jine | 12 line | 13 line | 14 line | 15 line - - 17 line |{ 18 line | 19 line | 20 tine -~ - 22 line | 23 line | 24 line | 25 line

1 5 2 0 1 2 0 1 5 2 0 1 2 Q 4 1
LM2( 9 )EM3(10){LM3{10)[LM1(11){LM2(12) [LM3(13)[LM1{14)|LM2(15)}LM3(16){LM3(18)|LM1(17)[LM2(18)|LM3(19)[LM1(20)[LM2(21)
LM3(10){EM2( 9 HLMT(11)|LM2(12)|LM3(13) LM ${14)ILM2(15)|LM3(18)/LM2(15)|LM1(17)|ILM2(18)[LM3(19)|LM1{20)[LM2(21)[LM1(20)
LM1(TILMT(11)LM2(12}|LM3(13)|LM1(14) LM2{15}|LM3{16)|LM1{17)|LM1{17)|LM2(18)|LM3(19)[LM1(20)|LM2(21 }|LM3(22)[LM3(22)

2 0

LM2(21)JLM3(22)[LM1(23)
LM3{22)|LM ${23)|LM2(24)
LM 1{23)ILM2(24)[LM3(25)
(to be continued)

Operating sequence

26 line | 27 line | 28 line - 29 line | 30 line | 31 line | 32 line | 33 line -

26 line - - 28 line | 29 line | 30 line | 31 fine - - 33 line

line

1 2 0 4 1 2 0 1 2 6
LM2(24)|LM3{25)|LM1(26)|LM2(27)|LM2(27) [LM3(28)|LM1(29)[LM2(30){LM3(31}[LM1(32){ Repeat the same line memory cycle as 1st line to 33rd line to last
LM3(25)|LM1(26)|LM2(27)|LM1(26)|LM3(28) (LM 1(29)|LM2(30}{LM3(31){LM1(32)[LM3(31)| line.

LM1(26)[LM2(27){LM3(28)|LM3(28)|LM1(29) [LM2{30)ILM3(31}{LM1(32)|LM2(33}|LM2(33)

MITSUBISHI
ELECTRIC

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5785694/M66330SP.html

MITSUBISHI <DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

DATA FLOW
The foilowing describes the data flow in each operating
mode. Line memory cycle 0 is used for the examples,
(1) Copy mode
In the copy mode, image data input from the scanner is
output to the recorder via line memory.

'
1
Scanver and
SROY control
STIM f L 1«3 x2
o -
SCLK g5 X1
SvIiD Co
RRDY '
RTIM
RCLK (>
RVID -~ Line pixel count - H RESET
— B cs
| CK serial to e——ARD g RD
. parallel 1 I WR
e ion Q il 2 A3
f g 2
1
» 4 2 A
D Line Q| g Transfer CK| Transfer cx parallel 0 fe——eWR
memony 2 H] 'é’:)z:g‘?”” CLR line control serial I )
i ] Q conversion ©
8 CLR D7
2 ] D6
3 [Process line  UPje—-o7 § D5
2 address DN a D4
(-1 w
CRUTR] counter CLR| K= 2 33
! u WA, 3 Chapge "'.: D1
point S oo
detection
Run-length S
generation —
Line pixel count s
MR mode 4
! g5 = Reterence iine pixels i § O BAK
h=
°3 Coding line pixels Pixel $ —‘—(5 DRQ
g* o) g
EE e Write pulse '
e  —
23 Reproduced )
E image dala g .5 INT
€
TEST L =, = €9
2 |
STNBY 22
£3 '
Vee a
Voo
GND
GND (P
Line memory Address counter Role
Transter line Transfer line address counter| Data buffer for scanner
Reference line ' -
- Process line address counter
Process line Data bufter for recorder

z MITSUBISHI
ELECTRIC

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5785694/M66330SP.html

MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

(2) G2 send mode
In the G2 send mode, image data input from the scan-
ner is output to the MPU bus.

,
_ i Scanner and
SROY racorder controt
STIM
SCLK
SVID
RRDY
RTIM
RCLK
RVID Line pixel count %
— B
Comparator pe———RD H
°
!
(¢ 2
2
] bl
2
-] Transfer I
g r CK| Transfer parallelto  Le——wR
8 I'é"oz,‘.‘.‘z,?”” CLAl line control CK™ serial I
. S Q jon D
] CLR D7
3 I - 5 06
5 ocess line  UPje—7 5 D5
p-} address DN -4 2 D4
O Line counter CLA i §§ =N 2 03
! momory 3 ] GLR | Crange i g o
detection e oo
Comparator = |—— Run-length ]
> generation
3 —
. o1 Line pixel count MR mode g
e Referance line pixets f 5 fe——C DAK
° g o
Eg Coding line pixels Pixel b DRG
28 " a3
TE —
1 27~ Write pulse
€8 !
25 a " [
S a3%
m image data gg »——(l) INT
e
TEST gope=t | E°
3% .
STNBY 22
£ '
Vee —J
Vee
GND
GNOD ?
Line memory Address counter Role
Transfer line Transfer line address counter{ Data buffer for scanner
Reference line . -
" Process line address counter
Process line Data bufter for MPU output
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(3) G2 receive mode
In the G2 receive mode, image data input via the MPU
bus is output to the recorder via line memory. This
mode allows the recording of journals and data transfer
when recording receiver identification.

!
| Scanner and
SRDY recorder control
STIM
SCLK
SVID
ARDY '
ATIM
RCLK —
RVID O Line plxel count RESET
pey ' | z
Comparator= cK seriattoc ke RD | AD
' parallel e WA
D co i | 2 A3
4 A2
] s At
5 < < A0
D Line Q 2 Transfer CK| Transtar ckParalielto Lo we
ey 2 @ 'L’:Jrflg‘,’"“ CLR line control serial _ )
) 8 P1Q conversion D
2 CLR . o7
g Process line  UP| ‘15, gg
32 address N 02 5 D4
g counter CLR 7 . ! g £ 2 8;
v LR hange A s
WA J c point g 85
datection
Run-length L
generation
Lina pixel count MR mode 3
' £ 5 p Reference line pixels "s DAK
°s ]
§§ Coding line pixels Pixel ) g DRQ
« o
—
. 23 Write pulse !
=C
28 Reproduced a3
image dala 2E INT
o — it
£ k=3
TEST gg
STNBY o8
=53 !
Vee 3
Vee
GND
GND (?
Line memory Address counter Role
Transfer line Transfer line address counter| Data butfer for MPU input
Reference line ) -
Process line address counter
Process line Data buffer for recorder
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(4) G3 send mode
In the G3 send mode, image data input from the scan-
ner is coded and output as G3 data (coded data 1 to
3) to the MPU bus.

X2

Line pixel count

lcK serial to fee——— RD

parallel
D ion Q!

I
| Scanner and
SRDY ? r | recorder control
]
‘

.
203
oxZ
|
Address decoder Clock
control
222253017
m|
Ral

2 Transfer CK it i
- k] l ransfer k paraliel o fe———wR
a % 'L':;,’J,ﬁ‘;?"” CLﬂ%line control ] ; serial‘ S— )
Ls oin - or
IBRE [Process ine P % gg
§ address N 0 P '
| counter CLR 1|3 € e b3
1 12 3 a 02
Change ] a
) 1 point E] gé
detection
' Run-length
1 gensration
I Line pixel count 3
! . MR mode 8
‘ L L ] Peterencs lina pixels ] detection g F—oom
Coding fine pixels Pixel g .———e) DRQ
a
—_—
ey

' Y] o Wiite pulse '
25
2 3 R_sprwducud &3
T image daa g § INT
3
TEST £ €9
s 3 —
STNSY o8
£3 '
Vee 2
Vee
GND
GND
tine memory Address counter Role
Transfer line Transfer line address counter| Data buffer for scanner

Reference line data for

Reference line "
Process line address counter | coding

Process line Line data to be coded
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{5) G8 receive mode
In the G3 receive mode, image data is regenerated in
line memory using the G3 data (decoded data 1 to 3)
input from the MPU bus.
This image data is then output to the recorder.

;
'
j Scanner and
SROY recorder control
STIM 1«3 X2
SCLK e 3 g X1
sviD Qo
RRDY \
RTIM
RCLK —
RVID O Line pixef count -1 8 RESET
] Comparator = Cck sefialto  fe—RD | § g—%
| e parallel q° WR
D col ion Q| {2 A3
| 2 A2
3 Al
5 - < A0
- o Transter ci paraliel ot WR
2 fine control serial — 1
' 1 3 —Q conversion D
2 D7
L K S D6
' 5 |Process line  UPpe—o7 x DS
-] address N -3 a Da
] counter CLR] 1B £ 3 D3
) Change =2 s D2
CLR g £ D1
' l point 3 Do
detection
| Run-length —
1 generation —
I 1 Line pixel count ME mode 5
a i 5
L S5 m 4 Sclerenceline pixels ] detection § }—O DAK
53 — S 5
3% Coding lina pixels Pixel s DRQ
23 g i o
S—
' g g ' Write pulse .
€ —
28 Rep a3
z image data 2 INT
2 L
TEST S5 g
_— ° S
STNBY 28
5t ‘
Vee
Voo
GND ?
GND
Line memory Address counter Rote
Transfer line Transfer line address counter| Data buffer for scanner
) Reference line data for
Reference line . .
Process line address counter | coding
Process line Line data to be coded
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(6) G2to G3 conversion mode
In the G2 to G3 conversion mode, image data input
from the MPU bus is coded, then output as G3 data
(coded data 1 to 3) to the MPU bus.
This mode is used for data transfer of sender identi-
fication.

Ttne pixel count i

! I
| Scanner and
SRDY recorder control
STIM =3 x2
SCLK 18 g
[FR:]
)
'

=t
K serial to le—— RD | g D
perallel il = WA
D ion Q | 2 A
i| g 2
5 l <= 5o
= Transfer K| Transfer parallel to WR
LA |“g::,,;'.?,‘,’"“ CLA line control K " serial — .
. ]2 on a2 ‘on D)
o7
¥ g g D6
1 5 Process line  UP| £ Y
3 address DN| o £ D4
5 Line 1 counter _ CLA K <~ 2 03
|
memory 1 Change =3 _1 s 02
. WA 1 poit g o0
¥ detection
t Run-length L)
1 generatien
[ ] e Line pixel cctunt ) MR mode ‘—;
S5 L|Reterence tine pixets ] detection g [—Oomx
i
3% Coding line pixels ~ |  Pixel -3 “"('3 ORQ
«” sgeneratior o
L —
‘ 29D Write pulse .
8
z3 Rep 83
image data 2E INT
T i -
TEST sspk— £
% S——
STNBY e
gope |
Vee S
Veo
GND
GND
Line memory Address counter Role
Transfer iine Transter line addrees counter! Data buffer for MPU input

Reterence fine data for
Process line address counter | coding
Process line Line data to be coded

Reference line
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{(7) G3to G2 conversion mode
In the G3 to G2 conversion mode, image data is re-
generated in line memory from the G3 data (coded
data 1 to 3) input from the MPU bus. This image data
is then output again to the MPU bus.

'
|
| Scanner and
SRDY recorder control ")
STIM .3 x2
SCLK - _S i X1
SVID ‘ [S38 ]
RRADY e X
ATIM
RCLK
RVID n .
Line pixel count - 5 RESET
pm I_'ﬂﬁ B PFE—Ccs
Ci = K serfal- fe——RD l{ IS D
. parallel | © WR
D _conversion g | 8 A3
- k4 A2
K 138 Al
5 - < A0
| G Transfer ck Paraliel- e wR L
= line control serial — ]
' 1 8 —4Q conversion D|
@ CLR D7
: g Process fine  UP é De
h=] e
i b address DN 22 > 2 gi
I
S Tine counter CLR I g g — é’ 3;2,
memary 3 ] CLA | Change @ g
| ' — & 03
detection
| | =
i Comparator = R:r:;enrglh S
" > generation
i Line pixel count MR mode E
| L] & sl 44 Doforence inepixels 5] astection § [—O0TAK
°g Q
E% Coding line pixels Pixel ; *-—-d) DRQ
x” i a
S—
i —— o3 Write pulse
25
2§ Rop =e
image data 2 '.8: INT
TEST s 23
(S——
STNBY 28
e .
Vee 2
Vee
GND
GND (P
tine memory Address counter Role
Transter line Transfer line address counter| Data buffer for MPU output
Reference line data for
Reterence line . N
Process line address counter | deceding
Process line Decoded line data
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RESET CIRCUIT CLOCK GENERATOR
Requirements for reset circuit is shown in Figure 186. Clock generator circuit for the ceramic resonator is shown
in Figure 17.
Vee 4,5V /
M66330
X1 x2
——AA——
Rt
RESET 0.8V ——0—
ceramic
resonator
Cc1=¢= —c2
21ms ;; /]/;
Fig. 16 Requirements for power on reset Fig. 17 Clock generator
Supoli T frequency Ct c2 Rt
uppler we i) | R | R | (M)
CSA4OCMGO40 | 4.0 100 100 1.0
CST4.00MGW040 | 4.0 190 190 1.0
Murata ) ) i (included) |(Included)|
Menufacturing | caB. 00 MT 8.0 30 30 1.0
Co., Lid. 0 30
CST8. 00 MTW 8.0 1.0
{Included) |{Included)

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5785694/M66330SP.html

MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~+7.0 ]
v, Input voltage —0.3~Vee+0.3 \'
Vo Output voltage 0~Vco Vv
Tstig Storage temperature —65~+150 C

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min. Typ. Max.
Veo Supply voltage 4.5 5.0 5.5 v
GND Ground voltage 0. v
vV Input voltage 0 Vece v
Topr Operating temperature range —20 75 c
ELECTRICAL CHARACTERISTICS (Ta=—20~75C and Vcc=5V+10%, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
RESET, WR, RD,
Vin "H" input voltage TS, A3~AD, 2.0 A\
D7~0D0, RRDY,
Vie "L" input voltage SVID, STIM, DAK, 0.8 A"
I STNBY
Vin “H" input voltage X1 VeeX0.8 v
Vie “L” input voltage VeeX0.2 v
vT+ Positive threshold voltage 2.4 \"
VT— Negative threshold voltage SCLK, RCLK 0.6 v
Vi Hysteresis width 0.2 v
Von “H" output voltage D7~D0, ERCLK, lon=—12mA Vec—0.8 \"
Vou “L™ output voltage RVID toL=12mA 0.55 A"
Von “H” output voltage ATIM, SRDY, lon=—4mA Vee—0.8 A"
Voo “L” output voltage DRQ, INT lo,=4mA 0.55 A"
RESET, WR, RD,
hn "H" input current TS, A3~AD, Vi=Vgc 1.0 uA
STNBY, SVID,
e “L" input current STIM. SGLK, RCLK, | y,=GND —1.0 #A
RRDY, DAK
lozx “H" output current in OFF state D7~DO0 Vo=Veec 5.0 A
lozL “L" output current in OFF state D7~D0 Vo=GND —5.0 uh
Static consumption (standby} STNB\_(=VCO 100 uA
Other input=V¢c, GND
] STNBY=GND
lce Static consumption (active) Other input=Veo, GND 60 mA
Vi=Vcc, GND
Dynamic consumption 35 mA
fx1=8MHz
MITSUBISHI
ELECTRIC
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TIMING REQUIREMENTS (Ta=—20~75C and Vcc=5V110%, untess otherwise noted)

Limits
Symbol Parameter Test cenditions - Unit
Min. Typ. Max
to(x1) Clock cycle 125 ns
tw+ix1) Clock “H" pulse width 62.5 ns
tw—(x1) Clock "L" pulse width 62.5 ns
troxn) Clock rise time 20 ns
Yex1) Clock fail ime 20 ns
tsuia—ab) Address setup time before read 0 ns
th(AG—A) Address hold time after read Q ns
twi(mD) Read pulse width 100 ns
tsuta—wr) Address setup time before write 0 ns
th(wA—a) Address hold time after write 0 ns
tw(wa) Write pulse width 100 ns
tsu(o—wn) Data setup time before write 50 ns
thiwa—o) Data hold time after write 0 ns
to(soLk) Scanning clock cycle 250 ns
tw(scLx) Scanning clock "H” pulse width 100 ns
tw—(scLx) Scanning clock “L" pulse width 100 ns
treseuk) Scanning clock rise time 20 ns
tiscik) Scanning clock fall time 20 ns
tsu(ETiM—scLk) Clock enable setup time before scanning clock [¢] ns
th(scLK—5TiM) Clock enable hold time after scanning clock 10 ns
tsu(swib—scik) Scanned data setup time before scanning clock 50 ns
th(scLk—svio) Scanned data hold time after scanning clock 50 ns
tsu(RTM—ROLK) Enable setup time before racording clock 50 ns
th(RTIM—ARDY) Recording ready hold time after print enable o] ns
tecroLk) Recording clock cycle 250 ns
tw+(RoLK) Recording clock “H" pulse width 100 ns
tw-(roLK) Recording clock “L" pulse width 100 ns
tr(RcLK) Recording clock rise time 20 ns
troLK) Recording clock fall time 20 ns
SWITCHING CHARACTERISTICS (Ta=—20~75T and Vcc=5Y+10%, unless otherwise noted)
Limits
Symbo) Parameter Test conditions - Unit
Min Typ. Max.

:::((;__: Data output enable time after read 100 ns

— C,=150pF
leLz(AD—0) Data output disable time after read 10 85 ns
tpHz(AD—D)
teHL(RD—INT) INT output propagation time after read 150 ns
toHL (WA—INT) INT output propagation time after write 150 ns
teHL(AB—DRA) DRQ output propagation time after read 150 ns
tpHL(WA—DRQ) ﬂoutput propagation time after wrii GL=50pF 150 ns
toLH(STIM—SADY) SROY output propagation time after STIM input 50 ns
lPLH(RRDY -~ NT) INT output propagation time after RROY input 50 ns
tPHL(RRDY—INT)
teum(roLK—FTM) | RTIM output propagation fime after RCLK input 50 ns
teML(RCLK—RVID) RVID output propagation time after RCLK input C.=150pF 100 ns
tatrcLk—AVIO) RVID output propagation time after RCLK input 50 ns
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Test circuit
Input Vee Output
o]

item Swi Sw2

teen, tet Open Open

Ri=1kQ teLz Closed Open
tenz Open Ciosed

sSwi teze Closed Open
P.G DUT tezn Open Closed

Characteristics of pulse generator (PG)
(10% to 90% : t,=3ns, t=3ns.

+— Mo oo o MW—oF
2

. (2) Capacitance C_ includes the stray capaci-
- C =
é s0a T - Ru=1ka tance of the lead wires and the probe input
capacitance.
GND
777 beed
TIMING CHARTS
Clock timing
o)
tw—(x1) N tw+(x1)
vIH
X 10
X1 0% N 500 s A % \ 50%
10% 10% Vi
tx1) troan
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MPU bus interface timing

Read operation timing {M66330 to MPU)

tsu(a—RD) th(AB—a)
0\ 3v
cs 1.3v K 1.3v
ov
3V
1.3v 1.3v
A0~A3 o
tw(RD)
= 1
tsuia—ro) th(F5—A}
X [ 3v
RD 1.3v 7 1.3v
\ ov
teLz(A6-0)
tezL(AB-D)
~ 1.3V
DO~D7 10% v
oL
tenz(AD-D)
trzH(AD—D) Vou
DO~D7 1.3V 0%
teuL(RB—INT)
Vou
INT 1.3v
VoL
Write operation timing (MPU to M66330)
tsuca—wn) thiwR—a)
3v
cs 1.3v 1.3v
ov
3v
A0~A3 1.3V 1.3V
ov
tw(WR)
1
tsuta—wm) th(wh—a)
3v
WR 1. 3VX\ ]/1 3V
ov
L tsuo-wr) ‘h(ﬁ—o})
3v
DO~D7 1.3V Valid data 1.3V
ov
teHL(WR—INT} \J

* Vou
1.3v
INT

Vou

2l Y
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MPU bus DMA timing

Read operation timing (M66330 to system bus)

Vou
DRQ 1.3V
VDL

teHL(RB—DR0) 3V
DAK 1.3v 1.3V o
tw(AD)
1
tsuta-Ro) thi@B-a)
3V
— 1. 3\/\ ['l. ki
RO N — / ov
trzu(Fo—D) trLz(RE-D)
DO~D7 1.3v 77 10%
VoL
tpnz(AD-D)
tezH(AB-0) Von
DO~D7
1.3v X 90%

Write operation timing {System bus to M66330)

Von
DRQ .
— 1.3v v
oL

tpHL(AR—DRQ) 3v
DAR 1.3V 1.3v
ov
twwm
1
tsuta—wr) thiwR—a)
3v
WA 1w A1
ov
tsuto—wm) | thiwA—p)

3v
DO~D7 1.3v valid data 1.3v
ov
MITSUBISHI
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Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5785694/M66330SP.html

MITSUBISHI {DIGITAL ASSP>

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

Serial bus timing for scanning

teLn(STIM—SRDY)

{(
v
SROY \ 1.3v o o

Voo
STIM 1.avY v
STIM . N {(
t
)} C(SCLK) ov

th(scLk—5TIM) tw+ tw—

R y—\ v
ov

thescLk—svip)
bt )—-d Dn v
ov

invalid data Valid data T Invalid data

tsu(ETM— scLk)

SCLK

tsuisvio—scLx)

svio { ) oo

1.3V

Serlal bus timing for recording

th(rTiv - RROY)

e { w
RRDY 1.3V 1.3V
teHL(RRGY—INT) v
pe—
teLH(RARDY —INT) < v
INT 1.3v [ ) 1.3v o
—] g& VDL
__\ l__ v
RTIM \1. v (« 7 3V ov
te(roLi) "
tw+  tw— le—>t tpLi(RELK —BTM)

tsu(wnm—m:l.m

v
ACLK g ; 1.3v5§ ;h.av-\;.sv’l.av s—\_/__\_7!1.3v~ / ov
\ / \._} \_‘ m tpuun]cw—nvro)
—at tatreLk—AviD)
Vou
RVID 1.3V o X D )QD( Dnr X Dn 13
oL

Interval for transfer of one line

ot

ERCLK'*’

(%) fercik=T1xi/4 When using ERCLK output, connect the ERCLK output to the RCLK input.

S
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CODING AND DECODING SOFTWARE FLOW CHARTS
G3 SEND MODE

{ Reset system I (6H)
[

l Set operating mode (G3 send) ] (2H) 7 Initial settings
]

I Set line pixe! count ] (4H)

l

l

* z
Set line memories _I (5H) A
¥
Start transfer line I {DH)

-
-4

[ Internal status ] (1H) &

First line of data
from scanner

No Is transfer line
DO="0" input complete ?
Yes Y Do="1"

v

Reset transfer line counter ‘ {CH)
Next line i

[ Set line memories l (5H4)
Start of next line
from scanner

[ Start transfer line I (DH)

i
LL Code one line (1) ﬂ

No

Coding of one line
Y

I I Coding fill [ I
[

Ty No \
[ Internal status ] (1H)

Py

No Ig transfer of ling End of input of

Do="0" thpu complete‘? next line from
Yes Do="1" scanner

I Reset transfer line counter j (CH)

, 7

‘é

i

Ll RTC coding I—I

End of page

Note : (1) To be shown in the next page.

ELECTRIC
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CODING OF ONE LINE OF DATA

Set coding & decoding method (3H)

%

End of line (EOL) coding

Next change point

Start process line (FH)
Internal status (1H)
End of coding ?

D1
Yes Di="1"
Coded data 1 (9H)
Coded data 2 (AH)
Coded data 3 (BH)
i

Codling process

(Reference of coding table)

No Yes

End of one line

Reset process line counter (EH)

MITSUBISHI
ELECTRIC
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G3 RECEIVE MODE
N
L Reset system j (6H)
[]
[Set operating mode (G3 receivesl (2H)
I Set line plxel count ] (4H} > Initlal settings
¥
ISe! outputimage data processing—l (8H)
[ Set line memories I (5H)
[[  EoL detection I
N - Detection of EOL
° p e’;‘e"ég‘:gb at the top of page
Next line !
=} Yes
I l Decode one line (2) l |
Decoding error __-Result of EOL detection Decoding of one fine
) <process ?
" Normal decoding
l Reset process line counter I(EH)
N
I Internal status ,(1H)
—IC Complete output of
No Completion of transfer line Do previous line to recorder
oulbut and recorder ready? D2
Yes
I Reset transfer line counter ](CH)
" n Start output of
L Set line r;\emones ] (5H) current line to recorder
[ Start transfer line 1(DH)
|
B assive detection of [ ] | perection of RTC
No Normal for end of page
detection
[ I Error recovery (3) [ ] \[/ Yes
J o
.
| internal status ](1H)
No Completidh of tMnsfey line Do
outputand recorder Teady ? D2
f Yes
I Reset transfer line counter I(CH)
\ Output of last line
[ Set line memory I (5H) 1o recorder
t Start transfer line J (DH)
L Internal status |(1H)
No coﬁcn ot
;rans! r line uum;} Do
Note : (2) (3} To be shown in the next pages.
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DECODING OF ONE LINE OF DATA

Set coding & decoding method {3H)
Next change point
Decoding of coded string
(Reference of decoding table)
Decoding error EOL detection

—<Processing result 72>

Normal decoding

Decoding data 1 (9H)
Decoding data 2 (AH)
Decoding data 3 (BH)
I
Start process line {(FH)
Internal status (1H)
ompletion
of decoding ?
D1
Yes  D1='1"
Decoding status (8H)
Decoding error
(excess pixels) Line end

{EOL not found)

Normal end

f

Decoding of coded string
(Reterence of decoding table)

No

(EOL not found)

&deﬁection

Yes

Normal decoding

Decoding error

‘ Return ’

EOL detection
{RTC or false EOL)
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ERROR RECOVERY

‘ Start ’

EOL detection
EOL detection for
No Normal resynchronization
detection ?
Yes
Internal status (1H)
No Com@put Do
—— < Ofvanster line . 02 Complete output of
nd 1acorder ready > previous line to recorder
Y ves
Reset transfer line counter (CH)
Start transfer fine {DH) Re-start output of

previous fine to recorder
Note : Error recovery method

The scanning Hine in which an error occurs s replaced by the data printed for the preceding line.

ELECTRIC
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Example of FAX engine unit with M5M80C85 and M66330

Equivalent to M37700
M5M80C85 |

CLK

CPU

Data bus

M5M82C54
CLK1
CLK2
CLK3
GATE1

e — —

Timing generator for S| signal

s

OouT!
ouT?2

-4 - -1 - ==

M4020 i M74HC73 |

M74ALS244

K RD Q

CLK p= o> CLK

J Q
M74HC73
K Q

—>%>CLK

RST Q13 J RD Q

I
|
{
!
'
!
[
I
[
[

M74ALS244

ouT3
TIMER

M58990

ANO

— "
'Binari |

EOC

]
~N

CLK

A/D
converter

Address bus

M5MB2C55

R N T N AN X

Port Af—2a~0o

Strobe signal generator

| circuit!
| IR

T

THERMISTOR
THERAMISTOR

| zationle—J 51G

Sl

GContact

image

Sensor

S8A216

CLOCK

Port Bl-=! RRDY
Port Cl<— RTIM
Port D

Port € T aTon
Port Fl—

M74HC14

PP

{
|
I
ouT2
IRQf= (oWindowl
uTt
IR1[< Cobe)
IR EOC
Fé_il (AD CONV.)
{R3 J
Interrupt
controffer

M5M82C59

N =

r—-1-1---———"t34--——-——-——-¢t4---——---

SVIDP

|

1

: é
| L—Do—/\A/\,Ty!NH
|

|

|

M74ALS244

M74ALS244

1MHz

M74ALS244

To recoding motor \4

M54532

—=1CLOCK

STROBE
1~9

Thernal
head
printer

LATCH

DATA IN

Recoding
motor

\

RRDYp<——From port B
RTIM[—=To port C

To scanning moto. \4

M54532

AY

Stepper motor

Scanning
motor
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Example of FAX engine unit with M37700 and M66330

M54532 .
M37700 Recoding motor
To recoding motor 4
Port
Stepper motor
M54532 PP
To scanning motor 4
Port
Timing generator for Si signal ;
—————————————————— - Scanning motor
| |
T 4HCT73 |
Do~D; | M4020 L M74HC73
K RD Q | S1
‘ I
| CLK o< > CLK I T4ALS244
\ —
| J Q ! Contact
| M74HC73 | g"age
I[ X 3 ’[ ensor
i —>ck> CLK |
!
| RST Q13 J RD Q ! seaz1e
[ ]|
[
! AN J
g TA4i M74ALS244
] TA3our D_J CLOCK
o TAdour [
- SIG
Port Binari
I z_aho_lzl
____ clrcul
INTO _J [THERMISTOR
ANO [THERMISTOR
: Mas14 |
Dx~0 4
Pon }—=2—=2 '. Da~Do !
| L
TAZoyr L 5 S~ STROBE_
[ I ~
[ INH :
Port LATCH | Thermat
| M74HCia 7, [ head
[ J prmter
M66330 Strobe signal generator
SCLK
L=»{ Do~D- STIM M216-8E-S
ey X N M74aLs244 LATCH
sviD -V
N\ M74ALS244
RVID | > DATA IN
INT MKz N\ M74ALS244
RCLK I / CLOCK
ERCLK
X1 X2
VAVA
o
;,; i 4MHz
MITSUBISHI
ELECTRIC
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Example of M37700 functions

Downloaded from Elcodis.com electronic components distributor

M37700
Timer AO-timer mode (INT enabled)
4
Port T'o recording motor
Timer Al-timer mode {INT enabled)
4
Port To scanning motor
TAZ20ur .
Timer A2-One-shot pulse mode (INT enabled) Storo.be 9 To thermal head printer
signal S1~89
4 generator
Pont
TASour Me6330
Timer A3-timer mode (INT masked) SCLK
To Contact image sensor
Timing CLOCK
generator To Contact image sensor
for SI Sl
TAdy
Timer A4-One-shot pulse mode (INT enabled) | TAdour M66330
STIM
| Timer BO-Not used |
. |
Timer B1-timer mode (INT enabled)
For communication journal
Timer B2-timer mode (INT enabled)
For system timar
ANO
From thermal head
A-D convertor AN2
From key inputs
Interrupt INTO MBI?%GO
INTO--+---Level sense "H" NTI
INT{-----Not used iNT2
g 28530
INT2: Edge sense “H"—“L’ INT
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Scanning timing chart

Start of scanning Start of scanning
Trigger _JL fl ———
8.3ms
Timing generator for SI I ———
{M37700>
TAdour I

One-shot pulse mode
(external trigger)

A4 size 3. 4ms @
(B4 size 4. Ims)

TA3our Jllll]lllﬂlmllﬂlllﬂllﬂﬂlw
(500KHz)
Timer mode
{M66330>
SRDY _——
Scanned image data X Valid data X Invalid data D, ¢ Valld data
(Binarization circuit to M66330 Ad size 1728 bit Ad size 1728 bit
(B4 size 2048 bit) (B4 size 2048 bit)
<{M37700
Scanning motor Current line X Succeeding Tine -.:
Recording timing chart
Start of recording Start of recording
Triger —1
(M37700
Recording motor Current line X Succeeding line
LATCH L
Da~Do STB1 STe2n, _ _<ETeexSTED STB1
TAZour U5 J VN s B L

{One-shot pulse mode)

]

S1
(Strobe signal>
s$2

e

S8 j\ 1
S9 \ I L
{M686330>
RTIM
Ad size 1.7ms
(B4 size 2.0ms)
ERCLK I hwwn"“
(1MHz) TR g 1111
avID—K Valid data N ) ib—

A4 size 1728bit
(B4 size 2048bit)

R
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Flowcharts for Various Operations
{1) Gopy mode

[ System is reset ] (6H)

I Operation mode (copy) is set I (2H)

rNumber of pixels/line is set I {4H)

L Output image processing is set1 {8H)

L Line memory is set ](5H)

[ Line to be transferred starts ](D H)

L Internal status ] (1H)

- N
No  Inputting the fine to be
L— -
transferred completed? DO

Yes

I Transferred line counter is reset I (CH)

Next line

I Line memory is set ] {BH)

[ Line to be transferred starts I {DH)

L Internal status ] (1H)

I Line to be processed starts ] (FH)

[ Internal status I (1H)

-
No Inputting the line to be transferred completed? DO

>
Outputting the fine 1o be processed completed® D1
Yes

rThe transter line counter is reset ](C H)

¥

lThe processed line counter is resetl {EH)

A

No Inputiing the last line
"% data completed ?»

Yes

r Line memeory is set } (5H)

Initia! setting

[ Internal status ] (1H)

Inputting a line of
¢ image data from the
read station

Starting inputting
the next line of
image data from the

read station

Starting outputting
the image data to the

recording station

Completing the input of

recording station

Detection of the

last line

No

I Internal status ] (1H)

Outputting the line to be
processed completed ?

Yes

IThe processed fine counter is reseﬂ (EH)

image data to the read station
and also the output of those to the

Outputting the
last line of
image data

to the recording
station

LR
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(2) G2 transmisslon mode (DMA transfer mode)

External DMA setting: [ Line memory is set I {5H)
the source destination address Initial setting on
and the number of bytes tc be external DMA
transferred are set [ The line to be processed starts ] {(FH)
L System is reset _I (6H) u External DMA enable I] Outputting the
last line of
[Operatim mode (G2 transmission) is ssl] (2H) image data
Initial setting r Internal status l (1H) | tothe MPU bus
[ The number of pixeis/line is set ](4H) No Qutputting the line to be
— -
processed completeo?’
I Line memory is set l (5H}) Yes
I The processed line counter is reset I (EH)

lThe line to be transferred starts l (DH)

[ internal status J (1H) | Inputting a line of
e S image data from the
Ne Inputting the line to be ’
. ~ DO read station
transferred completed ?
Yes
: : Conditions for external DMA
Next li I The transfer line counter is resetJ (CH) 1. It must have I/0—~+memary transferability.
ext fne 2. Aftter a specified number of bytes transferred, it must be in the dis-
able state.

" - Starﬂng inputting 3. DMA must be activated in demand mode through DREQ pin active.

[ Line memory is set ] (5H) . 4. DREQ pin active must be detected through the level sense system.
the next line of

image data from the

llhe line to be transferred starts ] {DH) read station

LThe line to be processed starts —I (FH)] DMA transfer of
image data to the
IT External DMA enable u MPU bus

I Internal status I (1H)

iy
No  Inputting the line to be transterred completed? DO

- ) telod? Completing the input and
Outputting the line to be processed completed? D1 output of image data from the

Yes read station, and aiso the output of
[The transfer line counter is reset] {CH)| those o the MPU bus

[ The processed line counter is reset I (EH)

No Inputting the last line Detection of the
data completed 7% Jast line
Yes

ELECTRIC
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(3) G2 reception mode (journal recording) (DMA transfer mode)

Next line

External DMA setting:

the source destination address
and the number of bytes
transferred are set

System is reset

1 G

IOperanon mode (G2 reception) is set ] (2H)

[ The number of pixels/iine is set ] (4H)

r0utpul image processing is se!J (8H)

{ _Jom

I The line transferred starts J (DH)

U Il

Line memory is set

Externai DMA enable

{ Internal status I (tH)
Inputting the line
No
transferred completed ? gg

Printer ready ?
Yes

[ The transfer line counter is reset ] (EH)

No

L

[ The line transferred starts J (DH)

i 1

[ The line to be processed stansJ (FH)

Line memory is set

15H)

External DMA enable

Internal status

| |REL

- S
No Inputting the line to be transferred completed > DO
- ~
Outputtirlthe line 1o be processed completed? DA
-
Printer ready ? D2

l The transfer line counter is reset ] {CH)

I The processed line counter is reset ] (E H)

Inputting the last line
data completed ? ”

Yes

injtial setting on
external DMA

{nitial setting

Inputting a line of
image data from the
MPU bus

image data from the
MPU bus

| FsH)

Lrhe fine to be processed slans_] (FH)

Line memory is set

|

No

Internat status

1(1H)

Pl
Outputting the line tu‘be
processed completed ?

Yes

[ The processed line counter is reset ] (EH)

Conditions for external DMA

1. It must have 1/O—=memory transferabitity.

2. After a specified number of bytes transferred,
able state

Outputting the
last tine of

image data to the
recording station

it must be in the dis

3. DMA must be activated in demand mode through DREQ pin active.
4. DREQ pin active must be detected through the level sense system.

Inputting the next line of

Start of outputting image data

to the recording station

Detection of the
last line

Completing the input of

image data from the MPU bus
Completing the output of

image data to the recording station

2 T
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{4) G3 transmission mode One line coding processing
[ System is reset I (6H) The coding and decoding sys;c?g]:et ] (3H)
[ Operation mode (G3 transmission) l (2H) initial setting [ [ EOL coding [ ]
is set Next point of change —
L The number of pixeis/iine is set (4H)
L The line to be processed starts ] {FH)
>
[ Line memory is set ] (5H)
I Internal status J (1H)
I The fine to be transferred starts | {DH) 1
No Coding D1
Y inputting a line of Di= ¢ completed ?
l Internat status J (1H} image data from the TYes Di= *1"
ot m e 10 be read station Data | to be coded (9H)
No _____Inputting 2% Do Data 2 to be coded (AH)
Do= *0" transterred completed 7 Data 3 to be coded (BH)
ves Y DoO= 1" T
r The transfer line counter is reset J (CH) Coding processing
Next line | (see the coding table.)
- No " " Yes
r Line memory is set J (5H) Start of inputting the ———————<The line ends ?»————
next line of image data
[ The line to be transferred starts J (DH) from the read station

| ] One line coding processing ] ]

I The processed line counter is reset ] (EH)

£Fills inserted ?>—ND——— One line coding processing
Yos~y""_

l ] Processing of the fill codes I l
|

«The page ends ? Yes
No

I Internal status | (1H)

No Inputting the line to be o0 Completing the input of the
-  ——« > . .
DO= 0~ transferred completed? next line of image data
YesT Do0= "1 from the read station
[ The transfer line counter is reset—l (CH)
!

¥
I ] RTC coding processing | I

I Page end processing

MITSUBISHI
ELECTRIC
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(5) G3 reception mode

[ System is reset ] (6H)
Y
Operation mode {G3 reception) l
l P P is set (ZH)
I The number of pixels/line is set I (4R)
¥
[ Output image processing is set J (8H)
X
r Line memory is set I (5H)
[ l EOL detection D
Py
LNO  Normally detected ?

Next line
Ves

[_[One line decoding processing[ l
o~

Decoding error Processingsy EOL detected
r_e;s(un /Normally decoded

[ The processed line counter is raset J {EH )

P

[ Internal status I (1H)
P
No Inputting the line to be transferred completed? DO
>
Printer ready ? D2
Yes

IThe transter line counter is reset ] (CH)

I Line memory is set I(SH)
¥
I The line transterred starts ] (DH)

I lDetection of four serial EOLSL ]
Py

No P Normally
“~detected ?

IJ Error processing l ] T

L~ 1 ﬂ
I Internat status ] (1H)

—
No Inputting the line 10 be transferred completed? DO

>
Printer ready ? D2
Yes

[ The processed line counter is reset I (CH )

I Line memory is set ] (5H)
X
I The line transferred starts —I(D H)

——

l Internal status I(‘ 1H}
P
INo  Outputting the line Do
transferred completed ?
Yes

Initial setting

Detection of page-start EOL

One line decoding processing

Completing the output of the
preceding line of image data
to the recording station

Starting the output of the
current line of image data
to the recording station

Detection of page-end RTC

Outputting the last line of
image data to the
recording station

RS
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One line decoding processing Error processing

\

The coding and decoding systems
l 9 9 are set I (3H)
Next point of change | l l EOL detection I I
X .
Processing of decoding coded No Nm Detection 01. EO_L for
lines (see the decoding table.) ——<detected’7 re-synchronization
Decoding error Processing EOL detected ———g; Yes
result =
Normally decoded I Internal status ] (1H)
—_ " )
Data 1 to be decoded (8H) No ‘nputting the line to be transferred compieted? DO E:‘omple!xo;. of o‘utpumng
Data 2 to be decoded (AH) T <rinter ready?’ o2 [ e preceding line of
Data 3 to be decoded (BH) image data to the
Yes recording station
[ The line to be processed starts I (FH) I The transfer line counter is reset ] (CH)
Start of re-outputting
I The line transterred starts l (DH )} the preceding line of
I Internal status J (1H) image data to the
recording station
01_ completed ? >
Yes Di1= *1"
l Status of decoding processing J (8H) Note : Error processing method
Decoding error Line end The erred scan line is replaced with the data recorded on the
scan line right above it.
(EOL lost.)
Normal completion

Y
Processing of decoding coded
lines (see the decoding table.)

No
[«€———————<EOL detected ?»
(EOL lost.) \y

Yes | Normally decoded

Decoding error EOL detected
(RTC or false EOL detected)

MITSUBISHI
ELECTRIC
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(6) G2—G3 conversion mode (printing of the sender) (DMA transter mode)

External DMA setting:

the source destination address

and the number of bytes
transferred are set

¥

System is reset

]

Operation mode
G2—+G3 conversion) is set

(6H)

(zH)

[The number of pixels/line is set l (4H)

L

Line memory is set

J

LThe line to be transferred starts I (DH}

¥
U External DMA enable ”
L Internal status ]
P
No Inputting the line to be

-
transferred completed ?

Yes

LThe transfer line counter is reser] (CH)

>

L

Line memory is set

H  external DMA enable

L

Internal status

No

inputting the line to be

transferred comple!ec??

Yes

One line coding processing

Yes

No

i

Coding of the fills

1l

Coding of the last line
counter completed ?
Yes

(5H)

(1H})

|(sH)

Ehe line to be transferred staris ] (BDH)

1
~joH)

| The transter line counter is reset] (CH)

(k)

initial setting on
external DMA

Initial setting

Inputting a line of
image data from the
MPU bus

Inputting the next
line of image data
from the MPU bus

One line coding

Coding of fills

Detection of the
last line

Conditions for external DMA
1. It must have I/0—+memory transferability.
2. After a specified number of bytes transferred, it must be in the dis-
able state.
3. DMA must be activated in demand mode through DREQ pin active.
4. DREQ pin active must be detected through the |evel sense system.
Note (%) : 4-80 pages
See the ftowchan “One line coding processing”.
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An example of the facsimile-engine part connection using M5M80C85 and M66330

Parts responsible for
the M37700 functions

©~ MBMBOCES

Si timing generation circuit

Downloaded from Elcodis.com electronic components distributor

! 1 e Tt =
i i I
1 1 ! )
\ | — 1 IM74ALS244
> | | i :
! : ! 4020 M74HC73] g, signals
i C LK | KRDO ' ‘i)" S
I 1 | |
: : l: cLxg M : Contact
: X : J 9 ) image
| i ; M74HC7 ' sensor
! CPU ! ! k @ !
» | I ! I
2l I ! —>PcLK !
al ' Mb5M82CH54 | : |‘
a{ CLK! feld i RST Q13 J RD O |
1 CLK2 : ) ? |
| e 1 ]
> GATEl e ! ' SBA216
| ouTif— L 1 |M74ALS244
| oumip—————— | | \TTTo oo oo T T o I
C ouT?2
! ouTsf| 500kHz cLOCK
v | TIMER | |
| ! Gt
| M88990 | —jconvertinto e 5 | g
| tbinary __
| ANC :
- L I é
2 + eoch>|R2
o f CLK | :
b= I |ap X
< | converter | THERMISTOR
; I ,_3_‘“3"5 output gircuit , THERMISTOR
| M5M82C55 | i M4514 |
1
! General port A : Da~Dp | 4 — Dsl i : 9 | STRCOBE
' {General port B 4 ot T 1~9
| o | Generalpont Bl RRDY f 25 09 |
et General Doﬂ(}@1 RTIM T )
L POrt D e " INH ! Thermal
31 General port E oy, | ! head
; General port F :LATCH : M74HC14 — :
| PP ' ! - !
b 1 G o 3 M74A18294
I MBM82CHE9 |
| |OUT2 LATCH
| I ROl (window)
| { R1je!OUTY M74A1.S244
i strobe) } > -
: | R2}<cIEQC DATA IN
4 | R3j<{{AD conversion M74A7T 5244
: Interrupt i 1MHz -
. controller ) CLOCK
| _J
. M54532 Recording
M66330 Output for the recording paper
INT paper feeding motor . 4 - 4 feeding
STIMpe | N i motor
SCLK
SV IDpe Stepping motor
RV 1D M34532 pene Original paper
RRDY ppe—— General port B Qutput for the original teedin
RT IMf——> General port C paper feeding motor | 4 4 rno(org
RCLK X
ERCLK
CODEC
MITSUBISHI
ELECTRIC
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An example of the facsimile-engine part connection using M37700 and M66330

Recording paper

M37700 Output for the Mﬂﬂl feeding motor
recording paper feeding motor 4 4
General port < 23 _\‘_>
Stepping motor
Qutput for the M54532
original paper feeding motor
General port g AN = .Aé’
Sl timing generation circuit
———————————————————— T Criginal paper
: % | teeding motor
I |
Dy ~D; i 4020 AMIAHCT3 signals
| KRD Q T s
! I
! CLKP > CLK 1| 74ALS244
: _ | Contact
: J Q : image
' M74HC73! sensor
t K a :
X ]
' —>p CLK |
: RST Q12 J RD O : S8A216
' I
I 1
Lt e e 4
] TAtin M74ALS244
Fel
S TA3gur 500kHz CLOCK
]
Q Ad —_——
G ! Io U; rCircuit to conver;!le——— S16G
eneral pol | .
intobinary j
INTO
THERMISTOR
ANO THERMISTOR
% :r 4514 |
1
General port —?5~DD : 2 ™1 Op ~Dy i
i ! 9
S, ~Sh b
TAZout ; T T} STROBE I~
1
! 1
! I NH |
LATCH | ' Thermal
General port |
| M7aHC14 SL ! head
O J
M 66330 Strobe output circuit
SCLK
—_ N216 - 8F -
— 0~0; 5T I Mpe——— 216-8E- S
RTIMp—MMm—— _—__| >-—-———MAL524’4 LATCH
SVID
Ay 1o NS M74ALS244 DATAIN
INT
ReLK 1MH2 f\lfMMALSZM cLock
ERCLK -_—j
X1 X2
|5
;j/'; o= 4MHz
ezl
MITSUBISH
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An example of applications of the M37700 functions

M37700
Timer AO-timer mode {interrupt enable)
Time for feeding the Initial and next recording pages: 8 ms/cycle
4 ) )
General port va > Recording paper feeding motor
Timer A1-timer mode (interrupt enable)
Time for feeding the initial and next recording pages: 8ms/cycle
4 - .
General port V4 3 Original paper feeding motor
Timer A2-one shat pulse mode {interrupt enable) TAZour Strobe )
0.6ms width, one shot pulse output {S/W trigger) output / P Thermal head
4 circuit S1~89
General port
Timer A3-timer mode (interrupt disabie} TA3our - M 26(:389(
2 usfcycle (S00kHz), putse output (pulse output function) "~ Contact image sensor
S timing CLOCK
generation > Contact image sensor
circuit Sl
TAd)
Timer Ad-one shot pulse mode (interrupt enabie)
For A4 original paper: approximately 3.4 ms width, one shot pulss| TAdgur M88330
output (externat trigger) STIM
(For B4 original paper: approximately 4.1 ms width)
| TimerSowmused 1
] }
1 ]
b cr e ccccma—m—— -

Timer B1-timer mode (interrupt enable)

Communication journal: 1s/cycte

Timer B2-timer mode (interrupt enabte)
System timer: Ims/cycle

Monitor timer Count source: source oscillation frequency,

1 (X },512 dividings (This must be re-written before
approximately 65.5ms passes when X,: 16 MHz.)

ANO

A-D conversion-repetitive sweep mode

{no interrupt request generated.) Polling cycle: 5ms AN2
[ ANI1: unused
\, AN3 to AN7: used as ordinary ports

Thermat head thermistor

Key input sense

|

External interrupt INTO M66330
INTO: leve! sense “H™{Interrupt enable) iNTi INT
INT1: d

- T2 28530
INT2; edge sense "H™—"L"(interrupt enable) INT

ELECTRIC
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Read timing

Read start command Read start command
Trigger
(Timing generation circui rl% 8.3ms ~£
St Jt e
(M37700>
TAdout f |
One shot puilse mode
(external trigger selected)
For the A4 original paper sheet: E”_qs

approximately 3.4ms

(For the B4 original paper sheet:

approximately 4.1ms) | b’
TA3ouT  AAARARRALG: AR AR AARRAY

(500KHz)
Timer mode
{pulse output function selected)

<{M66330>
SRDY — @ (—m—m—m0—m0mme0——- 4, 0 —_—_—_— e
{Circuit to convert into binary—
the M66330>
(Read data) Y -
SVID __Valid data X Invalid data X Valid data__
For the A4 original sheet: 1728 bits For the A4 original sheet: 1728 bits
(For the B4 original sheet: 2048 bits) (For the B4 original sheet: 2048 bits)
(M37700) o
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output circuit s2
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BAND COMPRESSION AND EXPANSION CONTROLLER

System configuration diagram
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