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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
M66330 supports coding and decoding of MH, MR, and
MMR methods.

Commands from the MPU specify and set the scan line
length, operating mode, method of coding or decoding, and
image processing.

The controlter includes three 2048-bit line memories. In
addition to the MPU bus, there are serial buses for scan-
ning and recording and MR mode detection circuit. M66330
permits fast coding and decoding of data.

FEATURES
® Supports MH, MR, and MMR coding methods recom-
mended by CCITT
® Various operating modes
+ (G2 send/receive mode
+ (3 send/receive mode {MH/MR/MMR coding and de-
coding methods)
* (G2 to G3 conversion and vice versa
* Copy mode
® Image processing functions
* Up to 2048 pixels per line
» Reduction (B4 to A4)
» Addition of sender identification (in G2 to G3 conver-
sion mode)
» Recording of receiver identification {in G2 receive
mode)
+ Journal output (in G2 receive mode)
* Processing for transfer of image data to a recording
system
Alignment function (recording with left align-
ment, right alignment, or centered)
Edge blanking (16 or 32 bits)
® High-speed processing
» Three internal 2048-bit line memories for scanning and
recording
* Circuits for change point detection, run-length genera-
tion, and pixel reproduction (MH method)
« Circuits for MR mode detection and pixel reproduction
(MR and MMR methods)
« Control circuit for external DMA
® Efficient bus configurations
» Serial buses for scanning and recording

APPLICATION

Facsimite machines
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PIN DESCRIPTIONS

. ) . Input/ o
Pin Classification Descriptions
Qutput
RESET input Input for resefting system
cs Input Chip select signal required by MPU to access M66330
RD fnput Control signal line for input when MPU reads data from M66330
WR Input Cortrol signal line for input when MPU writes data o M66330
AQ~A3 Input Address signal lines for accessing M66330 registers
MPU bus interface
D0~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 CMA controller.
DMA transfer is possible in the following modes G2 send, G2 receive, G2 to 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 transter to recorder
ERCLK Output Qutputs 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 quarz oscillator. Also used as input pin for X with external clock input. In such a case, X, re-
mains open.
Xz Output
Vee - Positive power supply pin
Others
GND § - Ground (GND) pin
STNBY - 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".

MITSUBISHI
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REGISTER STRUCTURE « The numerics in brackets under the register name are the address in hex-
adecimal.
- The numerics in brackets under the bit allocation show the register status af-
(1} Command Registers ter reset. (X : undefined)
Register name R/W Bit allocation Description
System reset w Resets the controller
(8H) D7 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) 07 oo B0 . Transter line input-output completion interrupt (1 : enable)
D1 : Code/decode sompletion and process line output completion
[ | [ | J ] interrupt (1 enable)
{c 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 DO | Pixel count and reduction ratio Possible operating modes

D7 DO o] 0 A4 (1728 bits per line) All modes
[ —T1 771 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 o7 Do " X
(8H) M [ [ [ ] T ] Size setting

(00 0CO0OQ 0) D1 DO Output image data Recording paper

o] 0 A4 (1728 bits) Ad (216mm)

o 1 A4 (1728 bits) B4 (256mm)

1 0 — —

1 1 B4 (2048 bits) B4 (256mm)

D3 D2 Margin addition setting

0 o] Qutput only image data

4] 1 After image data, output 320 bit margin | left align

1 ] After 320 bit margin, output image data ' right align

1 1 Output 160 bit margin betore and after image data : center

Addition of margins can be specified only when D1="0" and DO="1"

D5 04 Edge blanking setting

0 0 No processing

0 1 -

1 0 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 o7 0o Sets operating mode
(2H) I//] [ [ —I D2 D1 Do Operating mode

(0 0 0) 0 0 0 Copy mode

o [¢] G3 to G2 conversion mode

0 1 0 G2 to G3 conversion mode

0 1 1 G3 receive mode

1 0 0 G2 receive mode

1 Q 1 G3 send mode

1 1 0 G2 send mode

ELECTRIC



MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

Register name R/W Bit allocation Description
Coding & deced- w Sets coding-decoding method
ing method D7 Do Do
{3H) le— 1] 0 : One-dimensional method (MH)
(o) 1 : Two-dimensional method (MR, MMR)
Line memaory W Allocates line memory
(5H;} D2 D1 DO Cycle
0 0 0 0
D7 DO 0 0 1 1
—T11] o 1 o 2
(0 0 0) 1 0 0 4
1 ] 1 5
1 1 0 6

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

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

{3) Data registers

(9H)

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 T to G3 conversion mode.

(7H) l I l | ‘ i 1 l J (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 M66330 to MPU in G2 send mode and G3

output [ 1 ] J ' 1 1 l J to G2 conversion mode.

(7H) 00 (The least significant bit (LSB : DO) corresponds to the top left on
(000000 the document.)

Coded data 1 R D7 Do Indicates the result of G3 coding

D2

=]
-
=]
(=]

One-dimensional coding Two-dimensicnal coding

_ VvV (0) mode

— V| mode

Va mode
H mode (a0 at)
— H mode (a1 a2)

— P mode

lololo|w|alo|o
—~]loj=]o|=|ol=|o
|

0
0
0
Q
1
1
1
1

(To be continued)
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Register name R/W Bit allocation Description
D4 D3 Distance of a1 to b1 in Vg/V| mode
0 Q —
0 1 1
1 o] 2
1 1 3
D6 D5 Coding status
o] 0 Mode detection in progress
[ 1 Mode detection complete
1 0 -
1 1 Detection of tast mede complete (end of 1 line)
Coded data 2 R D7 Do Shows terminate run length in MH and H modes of MR
{AH) rr l I N \ I [ J D5 to DO : Terminate run length (0 to 63)
(XX XXX XX X) D6 : Co.lor specification (1 : black)
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/gx!X‘X|XIX|XiXJ) (64, 128, 192, ---, 2560)
D6 : Color specification (1 : black)
Decoding w D7 Do Sets G3 decoding mode
data 1 L—11 RN D2 DI DO |One-dimensional decoding | Two-dimensional decoding
(9H) (00 00 Q) I 0 0 — _
[t} o] 1 - Vv (0) mode
0 1 1] - VL. mode
] 1 1 - Vg mode
1 o] 0 MH mode H mode {a0 al)
1 o] 1 - H mode (a1 a2)
1 1 ¢} - P mode
1 1 1 — —
D4 03 Distance of al to b1 in Vp/V_ mode
0 0 -
1] 1 1
1 0 2
1 1 3
Decoding w D7 Do Shows terminate run-length in MH and H modes of MR
data 2 M | l I 1 l I D5 to DO © Terminate run length (0 to 63)
(AH) (0 0000 0)
Decoding w 07 Do Shows make-up run length in MH and H modes of MR
data 3 r/[ E [| [ [ u D5 to DO : Make-up run length
(BH) (00000 0) {64, 128, 192, -+, 2560)
Decoding R D7 DO Shows decoding status
status r l | lJ D2 D1 DO Decoding status
(8H) {0 0 0) o o} Decoding in progress
[} 0 1 Normal end of decoding
0 1 1 Line end {Normal end of processing for one line)
1 0 0 Decoding error (excess pixols)
1 ¢} 1 Decoding mode setting error {Note 2)
MITSUBISHI
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(4) Control registers
Register name R/W Bit allocation Description
Transfer line w DO Resets transfer line address counter
counter reset 1
(CH)
Transfer line w 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 Do Starts or restart process line
start [ — |
(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 signaf indicates that the input-out-
put of image data is enabled on the MPU data bus.
Note 2 . Decoding mode setting error

This arror is occured 11'000" or '111' Is set for D2, D1, and DO in the G3 decoding mode for decoding data 1.

CODING PROCESS
FUNCTIONAL OVERVIEW MPU
(1) Overview Run-length (MH) ~—g M., v
The M66330 is a CODEC LSI for high speed coding Goded mode (MR/MMR) Code
and decoding of image data under the control of an A
MPU. From sensor i
®Pixels ; Maximum 2048 bits/line (for B4-size) (serial) _ M66330 I
. . . . Detection of run-length [ .. 1 __ =~ Mod
Binary image data '|s treated according to Tabie 1. (MH) 22 Godas mede = Modem 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 gE(C)gEE)éNsG MPU
M66330 and MPU during the MH, MR, and MMR cod- Run-length (MH) ~<—_MH, MR, MMRA
ing and decoding processes. Decoding mode (MR/MMR) <" code
A
Table 1 Expression of binary data o
- - M66330 i
Pixel Binary form < . z
White level 0 To re(corl-je.f Pixe! regeneration --**=~- Modem Code
Black level 1 serial} (MH/MB/MMR) b —
Fig. 1 M66330 operation in G3 coding and decoding

Table 2 M66330

processes

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-length data input from
the M66330 using the MH coding method. This coded
data is sent to the modem.

Decoding

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

Converts the MH-coded string input from the modem
into black and white run-length data. This data is sent to
the ME6330.

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.

LRy
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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
controlled according 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 memeoery Transter line Reference line I Process line

Operating mode Transfer line address counter Process line address counter

Copy mode Data butfer for scanning -
Data butfer 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

Data buffer for recording
Decoded line data

G3 to G2 conversion mode Reference line data for decoding

G2 to G3 conversion mode
G3 recetve mode

G2 receive mode

G3 send mode

G2 send mode

Reference line data for coding Coding line data

Decaded line data

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

Reference line data for coding

Data butfer 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 LMz LM3 M2 LM3 LM1
Reference line LMm2 LM3 LM1 LM1 LM2 LM3
Process line LM3 LM1 LM2 LM3 LM1 LM2

ELECTRIC
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(4) Interrupt requests terrupt is generated, the factor is determined by read-
As shown in Table 5, the M66330 has seven interrupt ing the internal status register. Table 8 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 M86330 interrupt factors

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

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

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

3 Completion of decoding 0 0 1 o 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 Recarder ready 0 1 [} 0 RRADY input inactive ;
6 Image data output ready 1 0 o] 0 RD of image data output (7H) ‘

7 Image data input ready 1 0 [V 0 WR of image data input (7H) l

Values in brackets indicate hexadecimal address of the register.

MITSUBISHI
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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 | .
Completion of transter line _ R . WR of transfer line counter re-
1 it N 0 0 g 1 completion of input of one line £ (CH)
input/outpu of data se i
Recording system to M6E633Q | .
read iy I
Copy 5 | Recorder ready 0 1 0 0 when BADY input active RADY input inactive ;
i . MB6330 to recording system at | —— :
Campletion of process line data . . WR of process line counter re-
4 4] 0 1 0 completion of output of one line
output set (EH) %
of data
X Scanning system to M66330 at | — .
Compgletion of transfer line data ) N i WR of transfer fine counter re-
1 input N 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 of coding 0 0 1 0 At completion of coding
X Scanning system to M66330 at | __ .
Comptetion of transfer line data _ B R WH ot transfer line counter re-
1 i 0 o] 0 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 [+ . ouip i put (7H)
output is active
4 Compietion of process line data o 0 ] o At completion of output of cne WR of process line counter re-
output line of data for G2 data output set (EH)
_ ) RD of decoding status (8H)
3 | Completion of decoding 0 0 1 0 | At completion of deceding
Recorder to MB633C when | ____
P R d ad . . .
G3 receive 5 ecorder ready 0 1 0 0 RADY input is active RADY input mactwﬂ__§
_ . MB66330 to recording system at | ___
Completion of transfer line data . X WR of transfer line counter re-
1 . toutput 0 0 0 1 completion of output of one line 1 (GH)
input/outpu H
P P of data © AN
X When DRQ output for G2 data | WR of image data input (7H)
7 Image data input ready 1 0 0 Q . ’ . -
input is active
: Completion of transter 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)
s |n d " 0 ] 0 0 Recording system to M66330 ARDY input i _L_}——
G2 receive ecorder ready when RADY input active ._‘t input inactive
. X M66330 to recording system at | _
Completion of process line data . . WR of process line counter re-
4 tout 0 0 1 o} completion of output of one fine L CEH)
outpul of data set ( l
) , ) ) RD of decoding status {8H)
3 Completion of decoding 0 o} 1 ] 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 o outp 9 put
output is active
: Completion of transfer line data 0 0 0 ; At completion of output of one | WR of transfer line counter re-
input/output line of data for G2 data output set (CH)
] When DRQ output for G2 data | WR of Image data input {7H)
7 Image data input ready 1 0 0 ¢ . . . [ —
input is active
G2 to G3 conversion . Completion of transfer Iine data o 0 0 . At completion of input of cne | WR of transfer line counter re-
input/output line of data for G2 data input set (CH)
. ) . RD of coded data 1 (9H)
2 | Compietion of coding o 0 i 0 | At completion of coding

Values in brackets indicate hexadecimal address of the register,

MITSUBISHI
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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.

Table 7 M66330 data Input/output

on the subsequent pages.

Second line ;

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 Qutput Serial bus for recorder Copy, G2 receive, and G3 receive
3 Coded data Output 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
3 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 bhits
/
First line d 111 // g ?

Va(3)

H(2037, 8)

Fig. 2

Image data used in the coding/decoding data 1/0 sequence
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i Line Start of Transfer
Register memory transfer line | Internal status line reset
11 A3~A0 [su]  Jou] it [ ] lcH]
v WR LI L& ) M

_ 1 2 i
| :RD n | |
3 7 8
Fan
170 : D7~DO 4 {7
i
O INT H /

0: SRDY " SL.
- STIM 4
11 STIM ”
: oooonnnnnnfnnnnnoonnn
1 SCLK 51
| 1sviD 0.6 6 65 6 6\ S & &N &9 O &1

. 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 comptetion 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

NGO WwN —

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

Ragister Line Internal Start of transfer line Internal Transfer line resat
memory status Start of process line . status Process line reset
|1 A3~AQ [su]  Jin ] JonFn b [u] Jonren
—_— JL
I WA L 15\\ i }J
1 L

t:RD uJ K L
3 4 8 9
170 : D7~DO B, if
O:INT —_— i
“ /
: RRDY d — L.(
:ATIM 0
o : ATIM </ 4 a
b RCLK O OO ‘l_l‘LJl_ll_ll_ll_!L}!‘\l_ILJI_lLll_

6
o RVID EEX X OO OO
0 : ERCLK g p g RN (NN Wy Ny Ny Wy N

. Specify the line memory. Note | fereLx=fxn/4
. INT output is set active by RRDY input being active.
. Check the recorder ready interrupt,

oW =

. 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)
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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 data1 data3
Register Line Coding process Coded  Start ) Internal Coded  Process
memory method line data 1 process line status data 2 line reset
1 A3~AQ EH[ Jou] [Fw Jr{ Joud |t IFH] ]ml |9H[ lAHI IBHI lEHI
| WR Uy u U
1T 2 3 8 14
i:RD
5 /6 7 10 /11 12 13
/0 : D7~DO
— —
O I INT
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 X 1 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 1T 0 0 X 10 0 0 X
DO 0 0 X X 0 0 X X 0 0 0 X
1. Specify cycle 0. R . 8. Restart coding.
2. Specify the MH method. MH coding of LM3 image data 9. Detect the chinge 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 fine 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 data1 data 3 status data 2
Register Coding Coded internal Coded Start Coded Process
method data 1 status data 2 process line data 1 line reset
riaa~ao o for] el fee] [rof [ [ e[ forfru] o] [ T [e]
I WR Uy u 1T 1} — U
12 3 7 13 18
t:RD
/0 1 D7~DO
O INT
D7 X X X X X X X X 1 X X X X 0 X
D6 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 0 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 LMT image data 11. 12. Black run-tength=2037
3. Start coding. 13, Restart coding
4. Detect the change point. 14, Detect the change point.
5. Completion of coding. 15. Completion of coding.
6. Vg(3) mode, and reset INT, 16. Hfata2}mode, completion of one line, and reset INT.
7. Restart the coding. 17. White run-tength=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)
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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 Deceding Start Internal Decading Decoding Internal  Process
memory data 1 process line status datal1 data3 status line reset
Deceding Decoding Decoding Decoding Start Decoding
Register method data 2 status data process line status

B T I I I T CIZIZIZIZIZ mIZIE)

I:WR mimimimigl U uUuuyy
1 2 3 4 5 g 10 11 12 16

VRO

140 : D7~DO | HIRIEININ

]

O :INT

D? 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 1 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 Q. . . 9, Specify MH mode.

2. Sgecify the MH method, | D¢08ing MH data in LM3 10. 1t. Specify a black run-tength 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. 15. 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  Stant Internal Decoding Decoding Internat Decoding  Start Decoding
method process line  status  data 1 data 3 status data 1 process tine status

e &1 21| 21 o I 1 2| SN D1 CIZIDIZI RIS

12 3 4 8 9 10 n 15 16 17 21
I:RD
/0 I B7~D0
Q 1 INT
D7 X X X X X X X X X X X X X X X X X X
Dé X X X X X X X X X X X X X X X X X X
DS X X X X X X X i 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 xX X X 1 X X X X
D2 0 X 0 X X 0 1 1 1 X x 01 0 X X 0 X
D1 0 X 1 X 1 0 0 o 1 X 1 0 0 © X 1 1 X
DO 1 1 1 X X ] 0 1 1 X X 11 o X X 1 X
1. Specify cycle 1. | Decoding MR data in LM1 2 Completion of decoding.
2. Specity MR method. ' 13. Check completion of decoding.
3. Specify Va{3)mode. 14. Normal end of decoding. Reset INT.
4., Start decoding. 15. Specity H(ala2)mode,
5. Completion of decoding 16. Specify 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)

ALy



MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

Line Image
memory data input
Register Start of Internal Image Transfer
transfer line status  data input . line reset

NI TIT| 2 1 2 O O 1 miZ]
CWE UG A5 15 N L

. 1 2 i-byte 2-byte " Nth-byte Last byte 6
|:RD U ) ul ) LRI u
4 4 4 5
I/0 : D7~DO }L O(D:
O ! INT
@ - - ¥
Interrupt controller i
status Interrupt masked Interrupt enabled Interrupt masked
1. Specify the line memory.
2. Start transfer.
3. Write image data in byte unit.
4. Check ready for image data input.
5. Check completion of transfer of one line.
6. Reset transfer line counter.
Fig. 9 Input sequence for one line of image data (MPU bus)
Line
memory
Register Start of Internal T'ransfer
transfer line status line reset

11 A3~AD [st] ov | ) o] for
e ks 3h ) Nih»b3yte ) Laé‘;{ayte [5

1 214-byte 2-byte

I:RD K )5 ‘ L‘i’\
| - DAK i Q{ ilf ‘&{_) \
! \ , ;

voiomoo  TILILLL T T [TO—O

—

=

—t
=

=

—

0 INT } / / it } i J [ p
]

0:oRa —-ﬁ—&/___r——éé_sg_:———@[_;g_r——w/__r———
1

DMA controller 1 e

status DRQ masked DRQ enabled DRQ masked

. Specify the line memory.

. Start transfer.

. Write image data in byte unit.

Check completion of transter 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 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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meLniwn:ry Image
Register Start of internal data output Transfer
transfer line status  / L line reset
o 0 ) EIZE I E
;WA —ru ) ) Tbl
1T 2 1-byte Nth-byte Last byte |7
1:RD ) U U

3 /4 3 /4 5 6

/0 : D7~DO | || I ) 55
O :INT r——_é-—-—}f___r__b_ﬁ—l

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 compietion of one line of transfer.
. Read last byte of image data.

. Reset transfer line counter.

N e 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
iamro o j | EIZE
1WA U )] f &
. 12 1-byte . Nth-byte Last byte [ B
i RD ) ) NERE]
3 It 3 i 4 5
I: DAK ( LI 7 (L_i N ( L_J
voror-on T[T 1) O— 0 O

. il
O INT i . J > p Lo
0 DRQ ’_&)—ﬂ_f—dz_ﬂ____l—__é____
DMA controller
status DRQ masked

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.

OO s wN —

Fig. 12 OQutput sequence for one line of image data (MPU bus using DMA controller}
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()

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 MB66330, 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 ME6330 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 Ad4-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 forcibie
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)
A4 . Y R Y
(1728bit). {3200) (180bit) (172gpit). (160bit) (320Dit) (1728bit)
) 7 X f—
Margin Margin Margin Margln/
Left atignment Centered Right alignment

Fig. 13 Alignment function

E//;" s ,/,/' G 7 7 ///1
Image data (for all black image)
L_ Vb =227 7 Z }
16bit or 32bit 16bit or 32bit

Output with blanked edges

Fig. 14 Edge blanking function
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{7) G3to 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.

Sender

Document(B4-size)

Image

memory

MR-coded
data(B4-size)

—)

Recelver

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 recording on
MH-based fax

MR to MH conversion B4 to A4 reduction

Fig. i5 Conversion functions in facsimile machines with memory functions

@ Coding method conve

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

rsion

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.

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

Data I/0 Cperating mode | Coding/decoding Operating sequence

0 line Last

G3 data input |G3 1o G2 conversion Deceding (Miwhite | 1line | 21N | Blime | oo .
image) line
Last

G3 data cutput | G2 to G3 conversion Coding - 1line | 2line | 3line i
ine

Line memory cycle 2 0 1 2
; Transfer line LM3(—)]LM1(~}{LM2( 0 }]LM3( 1)| Repeat the same fine memary cycle as 1st line to 3rd lire to last
ine memor:
y Reference line LM1(~—)[LM2( 0 )LM3{ 1)[LM1(2)] Tine.
Process line LM2( 0)[LM3( 1 }LM1( 2 )]Lm2( 3)

Table 9 G3 to G3 operating sequence (with paper size conversion)

Data 170

Operating mode

line pixel
count

Coding/
decoding

Operating sequence

G3 data input

G3 data output

33 to G2 conversion

G2 1o G3 conversion

B4—A4

Decoding

Coding

G line
(Al white
image)

2 line

2 line

4 line

6 fine

10 line

4 line

line memory

Line memory cycle

1

]

Transfer line

LM3(—)

LM2{0)

LM1(2)]LM2( 3} LM1( 5 )|LM1(5)|LM2( 6 )|LM3( 7 )|LM1( 8)

Reference line

LM1{—)

LM3{ 1}

LM2{ 3 )]LM3( 4} LM3( 4 )|LM2( 6 )]LM3( 7 )iLM1{ 8 )|LM2( 9 }

Process line

LM2( 0 )

LM1( 2}

LM3( 4)ILM1(5 ) LM2( 6 )LM3( 7)

LM1{ 8 }{LM2( 9 )ILM3{10)|

{to be continued)

Operating sequence

11 line

11 line

12 line | 13 line

12 line | 13 line

14 line

14 line

15 line

15 line

16 line

17 line

18 line

17 line | 18 line

19 Iine | 20 line { 21 line | 22 line 23 line | 24 line | 25 line

19 Iine | 20 tine 22 line | 23 tine | 24 line

5

2 0

1 2

0

5 2

0 1 Q 4 1 2

LM2( 8 e M3(10)

LM3(10)[LM1(11)

LM2(12)

LM3(13)

LM1(14)

LM2(15)

LM3(16){LM3(16)

LM1(17)

LM2(18)[LM3(19)|EM1(20)[LM2(21)({LM2(21)|LM3(22) LM 1{23)

LM3(10)jLM2( 9)

LMm2(12)

(
LM1(11)
(

LM3(13)

LM1{14)

LM2(15)

LM3(16)

LM2(15)|LM1(17)

LM2(18)

LM3(19)[LM1(20)|LM2(21)[LM1(20)(LM3({22)|LM ${23)|LM2(24)

LM1{11)LM1(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) LM 1{23}{LM2(24)|LM3{25)]

{to be continued)

Operating sequence

26 line

27 tine

26 line

28 line

29 line

29 line

30 line

31 line

31 dine

32 line

33 line

33 line

1

1

o]

6

LM2{24)|LM3(25}

LM1(26)

LM2(27)

LM1(29)

LM2(30)

LM3(31}[LM1(32)

LM3(25)|LM1(26)

LM2(27)

LM3(28)

LM2(30)

LM3(31)

LM1(32)[LM3(31)

LM1(26)[LM2(27)

LM3(28)

LM1(29)

LM3(31)

LM1(32)

LM2(33}|LM2(33)

Repeat the same line memary cycte as 1st line to 33rd line to last
line.
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DATA FLOW
The following 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
Scanner and
SRDY | -1 recorder control r—
STiIM olm ] x2
SCLK ni § 'S' X1
SVID G 8
RRDY E— 1
b
RVID (e — —
< Line pixel count ] RESET
, ME Qe
l Comparator =| CcK serial to be——RD | 9 AD
' parallel il= WR
'‘“—=4D conversion Q | I A3
=4 A2
] J g A1
< A0
g Transfer cK| Transfer cx paralleito  fe—wR ]
2 IL%%:.ZTG” CLR] line control serial s )
' H Q@ conversion 9|
9 CLR D7
@ g D6
= [Process line  UP § D5
2 address N L D4
R w
D Line Q counter CLR 3 D3
b Change © D
' WA point & D1
o co
detection
Run-length S
generation
- —
Line pixel count 5
MR mode S
\ s - Reterence iine pixels detection z . Ao
- o
> L Coding line pixels Pixel g '—-—é DRQ
£ generat 2
oD Write pulse X
EE —
23 Reproduced %
I image data g .§ INT
g
] -
TEST ——1%5 et £¢
L3 |
STNBY 22
£3 ,
Vee 2
Voo
GND
GND (P
Line memory Address counter Role
Transter line Transfer line address counter| Data buffer for scanner
Reference line X -
. Process line address counter
Process line Data buffer for recorder

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

4 1
1 Scanner and
SRDY racorder controt E——
STIM 52 x2
SCLK T
SVID 58 x1
RADY . h
RTIM
RCLK
RviD Line pixel count - § AESET
—— - l——C) CS
Comparator ck serial to It 8 %
paralle! i ° WA
D conversion O3 1 ] A3
2 A2
] JJ 3 Al
% Transfer CK| Transfer ckparallelto e _wr | < ] A0
WA 2 ',';%?,,‘.‘.2‘,’"“ CLA line control serial I |
. [ Q ion D
o CLR 014
g [Process lina  UP| % gg
E counter i‘: 3 g ': D4
D Line Q CLR g 3 03
. mear CLR Cga‘n?e z23 3 g$
oin
{ detection 2 oo
Comparator = |—— Run-length L
> generation
> r——1
! a1 Line pixel count ' MR mode E
:“:i Referance line pixets d B § '_O DAK
E' Coding line pixels Pixel § —={) DRQ
« 9 ti o
1 29~ Write pulse
€ 2 !
5% duced =
S P a%
image data 2= INT
ryn 4 sk
TEST 25 ( £°
°g Sl
STNBY 29
8 ]
Vce _.;
Vee
GND ?
GND
Line memory Address counter Role
Transfer line Transfer line address counter{ Data buffer for scanner
Reference line . -
- Process line address counter
Process line Data buffer 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.

Clock
control

\
| Scanner and
SRDY recorder control
STIM X2
SCLK
SVID X1
<
-
'

RTIM
RCLK e
RVID Line pixel count RESET
— 18 ERE
Comparator= cK seriatto  le—RD | RO
parallel | I WR
D conversion G | 2 A3
2 A2
| s At
Transii paralisl to L= Ao
ransfer cK Transter f——WR e
|'.':'::g'r1"’“ CLR line control K serial ey 1
by PO conversion Dm——

Address selector

Mode
setting

W.
' LR D7
Process line  UP gg
oot Cun o
PR counte R T ! gg
memory 3 Change D1
WA point 0o

]
T
s
D
L4
3
&
g
8
detection
Run-length S
generation
Lina pizel count MR mode 3
! é-é - Reference fine pixels d '§ e O DA
]
E% Coding line pixels Pixel g DRQ
x? i o
—
| 3 E e Write pulse !
=c
28 Reproduced &%
mage dala 2E INT
23
TEST R E
T %
STNBY 22
=3 !
Vee 3
Vee
GND
GND (?
Line memory Address counter Role
Transfer line Transfer line address counter| Data butter for MPU input
Reference line . -
Process line address counter
Process line Data buffer for recorder
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(4) G3send 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.

1
1
| Scanner and
SRDY recorder cantrol —~—
STIM o PR x2
SCLX N 3 g X1
svID 58
RRDY —— )
RTIM
RCLK sy
RVID Line pixel count - g RESET
[ ] Comparator =] lCK serial to fe—-— RD } g g—g
‘ parallel | IR WR
—° ion O | 2 A3
| § =54
3 Transier cK T 1) parailel to WR Bl 2 A0
5 ransfer K f—— S
3 é l'ém&g’f’e“ GLA| line control M serial — )
L @ rQ co " D
2 CLR . o7
1|18 [Processiine  uP £ o
§ A DN 3
| counter CLR g 2 - D4
T Line 2 "3z 2 D3
memory 3 1 Change 9 e 02
. WA ; g D1
1 point 5 oo
detection
' Run-length e
1 generation
] vine pixel count 3
! . MR mode £
| L] E5L ] Dewaeinapios o} detection o
E' Coding fine pixels Pixel g —=) DRQ
-3 regensratior a
—_—
' N v Write pulse ,
25
%3 Reproduced 53
1 image dala g .§ INT
&
TEST £ (—j £9
v —
STNBY 22
£3 X
Vee 2
vee
GND
GND
Line memory Address counter Role
Transfer line Transfer line address counter| Data buffer for scanner

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

Reference line
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{5) G3 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.

STIM <3 x2
SCLK B x1
SviD 58

RADY ,
RTIM

RCLK

Line pixet count

'
1} Scanner and
SROY recorder control
STIM —
v
<

Comparator = CcK sefial to je——RD
parallel
=D conversion Q|

ITransier CK Transfer paralfel 10 (o wg
"J},i,‘;‘.‘;‘,""” CLR] fine control CK serial |
—Q conversion D
CLR

|Process ine  UPpe——o7{

== === d
Address selector I
@
Z
Mode
setting
| S |
l Data bus buffer I Address decoder
\
| 82R82RBY  BZIREZEAIR
bt
-

counter
Change
v point
detection
Run-length
generation
, p .] LII’\O; pixel c;unl el MR mode g
25bm4+ Jelerence fine pixels aa detection s —ODAK
2 S SN
3 % Coding lina pixels Pixet g DRQ
o 9 "
o ] a
—
' 2O Write pulse
EE '
23 Reproduced 3
z image data gE INT
. I £8
TEST ssls K
_—e G D
STNBY 22
£2 .
Vee
Voo
GND ?
GND
Line memory Address counter Rote
Transfer line Transter line address counter| Data buffer for scanner

) Reference line data for
Reference line . X
Process line address counter | coding

Process line Line data to be coded
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{6) G21to 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.

!
Scanner and
recorder control
Jx73 x2
Qs
58
)

SADY
STIM
SCLK ] X1
sviD R
RRADY
RTIM
RCLK
RVID Line pixel count S RESET
: I3 cs
Comparator = ck serialto RD N g RD
N parallel | = W
D col ion Q | 8 A;
| £ a2
. | <2 20
£ Transfer GK Transfer K parallel to WR
s | 2 ||g|°z:‘g¢’iress CiR line control R serial I [
| 1j]3 o c ‘on D)
3 CLR N o7
: E Process line  UP| § gg
3 address N o @ = 2 D4
AT 1 counter CLA| R k—y & o3
memory 3 1 Change =3 | ® D2
' 2] R == st
¥ detection
t Run-length e
1 generation
1 p Line pixel cctunt : MR mode E
35[0 L|Reterence line pixels ] getection § —O DAk
o o
§ Coding line pixels Pixel 3 "(5 ORQ
(3 regeneraticr =]
L
0 gg pe—’ Write pulse .
z3 Reproduced %]
E image data ‘ g g INT
H———~ &
Sy pe— 0
TESY 3 .g L
STNBY o8
£ i
Vee S
Veo
GND
GND
Line memory Address counter Role
Transfer line Transier line address counter! Data buffer for MPU input

. Reterence fine data for
Reference line . .
Process line address counter | coding

Process line Line data to be coded
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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.

I
|
| Scanner and
SROY recorder control "
STIM il PR x2
SCLK 18 H X1
SVID - R
AADY — X
ATIM
RCLK e
RVID Lina pixel count - g; RESET
Comparator = K serial- =—RD s %
| parallel 3 pal®y
. ~ , ns WR
va D convers Q i 3 A3
T ] 1| 5 A
< 2 A
- % Transfer CK Transfer CK pasalief- le———WR 0
2 'l'g‘:’g',j"“ CLR line control serial e y
\ 1 3 —$Q conversion D
i = 5 be
1 g Process line g.PI - i § D5
D Line Q ! < counter CLR ! § H — 32 g;
memaory 3 } Change =2 bt D2
' WA 1 point e g ga
¥ detection
Run-length R
l generation
1 Line pixel count MR mode >
] £
| LD 5o 44 Dolerance linapixes 5] datection § O
E Coding ling pixels Pixel ; *—‘—d DRQ
[ regenerati a
N—
[ gg - Write pulse )
4
28 Reproduced i
imaae data 2 '.g INT
2
TEST g5 23
e e — o g L
STNBY LK
58 '
Vee
Vee
GND
GND (B
Ltine memaory Address counter Role
Transfer line Transfer line address counter| Data buffer for MPU output

Ret Reference line data for
eference line R
Process line address counter | decoding

Process line Decoded tine data

MITSUBISH!
ELECTRIC



MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

RESET CIRCUIT CLOCK GENERATOR
Requirements for reset circuit is shown in Figure 16. Clock generator circuit for the ceramic resonator is shown
in Figure 17.
Vee 4,5V /
) M66330
X1 X2
—AAN—
Rt
RESET 0.8v ——
ceramic
resonator
cl== g 0
21ms ; J/;
Fig. 16 Requirements for power on reset Fig. 17 Clock generator
Supoli T frequency Ci c2 Rf
uppler we (MHz) | P | (pF) | (M)
CSA4.00MGO40 | 4.0 100 100 1.0
CST4.00MGWO40 | 4.0 190 190 1.0
Murata ] ) . (included) | (Included)| ~
Menutacturing " csag.00 MT 8.0 0 30 1.0
Co,, L1d. 0 0
CST8. 00 MTW 8.0 1.0
(Included) |{Included)
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~+47.0 \
V) Input voltage —0.3~Vee+0.3 v
Vo Output voltage 0~Veo v
Tstg Storage temperature —65~+4150 c

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Limits Unit
Min. Typ. Max.
Vee Supply voltage 4.5 5.0 5.5 v
GND Ground voltage 0. v
Vi 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 v
D7~DO0, RRDY,
Vie "L" input voltage SVID, STIM, DAK, 0.8 v
i STNBY
Vin “H" input voltage 1 VeeX0.8 v
Vio “L” input voltage VeeX0.2 A
vVT+ Positive threshold voitage 2.4 A\
VT— Negative thrashold voltage SCLK, RCLK 0.6 v
Vi Hysteresis width 0.2 v
Von “H" output voltage D7~D0, ERCLK, lon=—12mA Vec—0.8 v
VoL “L" output voltage RVID lor=12mA 0.55 v
Vou “H” output voltage RTIM, SRDY, lon==—4mA Vee—0.8 v
VoL "L” output voltage DRQ, INT lo,=4mA 0.55 v
hH "H" input current TS, A3~AD, Vi=Vcgg 1.0 uA
STNBY, SVID,
he “L" input current ms_cﬂ( RCLK, Vi=GND —1.0 HA
RRDY, DAK
lozx “H" cutput current in OFF state 07~DO0 Vo=Vece 5.0 uA
lozL “L" output current in OFF state D7~D0 Vo=GND —5.0 A
Static consumption (standby} STNBT=VC° 100 A
Other input=V¢c, GND
. . STNBY=GND
lce Static consumption (active) Other input=Voo, GND 60 mA
Vi=V¢e, GND
Dynamic consumption 35 mA
fx1=8MHz
MITSUBISHI
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TIMING REQUIREMENTS (Ta=—20~75C and Vcc=5V%10%, unless otherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
toixty Clock cycle 125 ns
tw+(x1) Clock “H" pulse width 62.5 ns
tw—(x1) Clock “L" puise width 62.5 ns
trox1) Clock rise time 20 ns
tiixn) Clock fail ime 20 ns
tsuca—RAD) Address setup time before read 0 ns
th(AB—2) Address hold time after read 0 ns
tw(RD) Read pulse width 100 ns
tsuta—wR) Address setup time before write 0 ns
th(wWR—a) Address hold time after write 0 ns
tw (WA Write pulse width 100 ns
tsu(o—wa) Data setup time before write 50 ns
thiwa—o) Data hold time after write 0 ns
to(souk) Scanning clock cycle 250 ns
twt(SCLK) Scanning clock "H” pulse width 100 ns
tw—(scLK) Scanning clock "L" pulse width 100 ns
triscLi) Scanning clock rige time 20 ns
ticscuk) Scanning clock fall time 20 ns
tsu(ETFim—soLk) Clock enable setup time before scanning clock 0 ns
thiscLk—STiM) Clock enable hold time after scanning clock 10 ns
tsuisvin—scik) Scanned data setup time before scanning clock 50 ns
thiscLk—sviD) Scanned data hold time after scanning clock 50 ns
tsu(ATM—RCLK) Enable setup time before recording clock 50 ns
th({RTIM—ARDY) Recording ready hold time after print enable 0f ns
te(roLk) Recording clock cycle 250 ns
tw+(rcLK) Recording clock “H" pulse width 100 ns
tw—(RoLK) Recording clock “L" pulse width 100 ns
tr(RcLK) Recording clock rise time 20 ns
tfircLk) Recording clock fall time 20 ns
SWITCHING CHARACTERISTICS (Ta=—20~75C and Vcc=5V110%, unless otherwise noted)
Symbo) Parameter Test conditions Limits Unit
Min, Typ. Max

::i:((;_—c:) Data output enable time after read 100 ns

— C,=150pF
te1z(RD—0) Data output disable time after read 10 85 ns
teHz(AD—D)
teHL (AD—INT) INT output propagation time after read 150 ns
toHL (WA~ INT) INT output propagation time after write 150 ns
teHL(RD—DRQ) DRQ output propagation time after read 150 ns
teHL (WA—DRQ) ﬂoumut propagation time after wrii GL=50pF 150 ns
toLH(STIM—SRDY) SROY output propagation time after STIM input 50 ns
leLH(RRDY—iNT) INT output propagation time after RRDY input 50 ns
tPHL(RRBY—INT)
teun(roLK—FTIR) | RTIM output propagation time after RCLK input 50 ns
teHL(RCLK—RVID) RVID output propagation time after RCLK input Co=150pF 100 ns
talRcLk—RVIO) RVID output propagation time after RCLK input 50 ns

MITSUBISHI
ELECTRIC
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Test circui
ireuit Input Vee Qutput Vee
o) o]
item SWi Sw2
teen, tHL Open Open
Ri=1kQ teLz Closed Open
tenz Open Ciosed
E/ swi trze Closed | Open
P.G but tezn Open Closed
JX swa {1) Characteristics of puise generator (PG)
(10% to 90% : t;=3ns, {=3ns.
—_ (2) Capacitance C, Includes the stray capaci-
- C =
§ 500 Tt Ru=Tka tance of the lead wires and the probe input
capacitance.
GND
777 ezd
TIMING CHARTS
Clock timing
toixn
tw—(x1) - b4 (x1)
Vin
X1 90% 90% x

50% 50% 50%
10% 10% ViL

txn) trxn

ELECTRIC
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MPU bus interface timing

Read operation timing {M66330 to MPU)

tsu(a—RD) thAo—a)
0\ ki
[ 1.3V R ;I‘L v
ov
3V
1.3v 1.3v
AQ~A3 ov
tw(RD)
= 1
tsua—ro) th(FB—A}
3v
RD 1. 3v§\ 7/1 .3V
ov
teLz(FG—0)
tezL(AB-D)
D0~D7 1.3v 0%
Voo
teHz(RD-D)
tpzH(AD-D) Von
DO~D7 1.3v 3%
tPHL(RE —INT) o

Vou
INT 1.3v

VoL
Write operation timing (MPU to M66330)
tsuta—wn) thewr-a)
3v
cs 1.3V 1.3V
v
v
A0~A3 1.3v 1.3v
ov
twtwh)
1
tsuta—wm) thiwe—a)
3v
WR 1. 3VX\ ]/'I 3v
ov
1 tsu(o—-wm th(ﬁ—o;)
3v
DO~D7 1.3V Valid data 1.3V
ov
teHL(WR=—INT) |
Vo
INT 1.3v y
oL

2l sy
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MPU bus DMA timing

Read operation timing (M66330 to system bus)

Von
DRQ 1.3v
Voo
teHL(ARB—-DRQ) v
DAK 1.3V 1.3v o
twiAD)
1
tsuia—ro) thi@s—-a)
3v
_ 13V Y A
RO ov
tpzL(FB~D} trLz(RO-D)
.3V
DO~D7 1.3 7‘ 10%
VoL
tphz(RB-D)
tpzu(AG—-0) Von
DO~D7
1.3v N 0%
Write operation timing {System bus to M66330)
/ Vou
DRQ _ 1.3v
VoL
tPHL(WR—DRQ) 3v
DAK 1.3V 1.3v
o
twiwm
e {
tsuta—wh) thiwR—-a)
v
W 1Y A1
ov
tsuto—-wm | thiwR—o)
3V
DO~D7 1.3v Valid data 1.3V
ov
MITSUBISHI
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Serial bus timing for scanning

teL1(ETIM—BRDY)

{ v
SADY \ 1.3v ) o

Vou
T w
STIM .
N 5}{ tetscuxs ov

thiscLk—5TiM) twt  tw—

(_\k_?y_\ "
ov
thescLk—svip}
v
b1 )—-dj—( Dn Y  —
ov

invalid data Valid data T Invalid data—— >

tsu(ETM—scLK)

SCLK

tsu(svio—scLx)

svio )~ )

Serial bus timing for recording

th(RTi—AROY)

- f y
RRDY 1.3v 1.3V
tenL(RROY—INT) ov
teLH(RRDY —INT) e —
INT 1 3v;[ 1.3V (« Von
L) Vo
— l__ v
i N " Fa
teireLi I
tw b le—s! toLu(RELK—FTTH)

tsu(ATIM—AGLK)
N L) 2 v
RACLK \ /1.3v§ £1.3vy.3vf1.v \ 71.3v\ ’ ov
\_/ \—/—\_/'s’_\—/_\—] tPML(RICLK—RWD)

— tatrcLk—Avio)

Vou
RVID 1.3V oo X D1 )CSD( Dn-r X Dn ULV
oL

Interval for transfer of one line

o

ERCLK'*)

(%) feacik=1Ixi/4 When using ERCLK output, connect the ERCLK output to the RCLK input.

o Ty
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CODING AND DECODING SOFTWARE FLOW CHARTS
G3 SEND MODE

I Reset system I (6H)
]
l Set operating mode (G3 send) 1 (2H)
¥
l Set line pixe! count ] (4M)
t
l Set line memories _I (5H)
¥
[ Start transfer line I {DH)
-
-
[ Internal status ] (1H)
No Is transfer Iine>
DO="0" input complete 7
Yes Y Do="1"
Reset transfer line counter l {CH)
Next line I
[ Set line memories l (5H)
[ Start transfer ling I (DH)

1
LL Code one line (1) ﬂ

No

“é

Y

[ I Coding fill [ I
[

> Initial settings

& First line of data
from scanner

Start of next line
J from scanner

Coding of one line

'iNo

[ Internal status

Py

No Ig transfer of fing

DO="Q" hput_ complete ‘P
Yes Do="1"

I fleset transfer line counter 1 (CH)

|

| aw

End of input of
next line from
scanner

1

Ll RTC coding I—I

Note :{1] To be shown in the next page.

T End of 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 dala 1 (9H)
Coded data 2 (AH)
Coded data 3 (BH)

|

Coding 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

L Reset system j (6H)
[Set operating mode (G3 receive—)l (2H}
I Set line plxel count ] (4H) > Initlal settings
ISet outputimagedata processing1 (8H)
[ Set line memories I (5H)
~
[|  eoL detection [
No N/'\ | Detection of EOL
ormal
i dstect'ron?> at the top of page
Next line
=} Yes
I l Decode one line (2) l |
Decoding error Result of EOL detection Deceding of one line
) <process ?
~r~ Normal decoding
[ Reset process line counter I(EH)
N
I Internal status ,(1 H)
I Complete output of
No  Completion of transfer line Do previous line to recorder
oulbut and recorder reacy? D2
Yes

l Reset transfer line counter ](CH)

i i Start output of
L Set line memories ] (5H) current (ine 1o recorder

[ Start transfer line 1 (DH)
]

Detection of RTC
for end of page

Successive detection of I ]
EOL four times
A

No Narmal
™~ detection>
Yes

[ | Error recovery (3) [ ]

J |
-~
| Internal status ](1H)
No Completi®h of (Pansfey line Do
D2

outputand recorder feady ?
f Yes

I Reset transfer line counter I(CH)

1 Output of |ast line
[ Set line memory I(SH) 1o recorder
I Start transfer line J(DH)
L Internal status |(1H)
No cmon of>
irans!v line gutput’ Do

Note : (2] (3} To be shown in the next pages.

ELECTRIC
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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

—<&Proc

EOL detecticn

ing result 7>

Normal decoding

Decoding data 1
Decoding data 2
Decoding data 3

{9H)
(AH}
(BH)

i

Start process line

{FH)

Internal status

(1H)

ompletion
of decoding ?
D1

Yes

Decoding status

(8H)

Decoding error
(excess pixels)

{EOL not found)

Status

Normal end

Line end

i

Decoding of coded string
{Reference of decoding table)

No
(EOL not found)

&dmection

Yes

Normal decoding

Decoding error

‘ Return ’

EOL detaction
{RTC or false EOL)

ELECTRIC
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ERROR RECOVERY

‘ Start }

EOL detection
EOQL detection for
No Normal resynchronization
detection ?
Yes
Internal status (1H)
No /Commul Do
R oframerline ; D2 Complete output of
and racorder rsady ? 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 line in which an error occurs is replaced by the data printed for the preceding line.

MITSUBISHI
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Example ot FAX engine unit with M5M80C85 and M66330

Equivalent to M37700

[ T AeRARACRE I Timing generator for Sl signal
i MS5M80C85 | e o — — _7
: | | .
] |
T MT74ALS244
| [ | M4020 i M74HC73 |
T Lk ! KRD Qf— sl
: | : CLK b= 3> CLK [
| : ] J Q i
| l | M74HOT3 ! Contact
» = image
_§ I CPU | | K Q : Sensor
5| | | —>> CLK
o| | msms2css ! | |
| CLK1 I RST Q13 J RD Q I
CLK2f= | jF |
| CLK3let | | SBA216
-+ GATE ! feg
| outi | ||: ________________ I |M74ALS244
ouT2
I ouTal—+ H00kHz CLOCK
| TIMER | | i
| 'Binari |
| M58990 | | 2ationle— 51
| ' | eircuit]
| ANO fey -
| |
E T EOC|=1 IR2
o , i
n
4 CLK T
3 I ao |
< I converter [ . THERMISTOR
[ | {_S‘_"’b_e signal generatr THERMISTOR
I M5MB2C55 | M451 41 i
I | Do~Dp H 4 b1 a | .9 STROBE
Port A D4 Qal ] 1~9
] Port B}->! RRDY | 57
T Port Cl<H RTIM [ |
| Port D | {INH Thernal
T |
‘ PO e Tion ! | orinter
| Port Fl— | M74HC14 ; |
| PPl i I
| L J M74ALS244
' wmsme2cs9 1 | .|\ "
I _ louT2 LATCH
| IROF=H (Window) M74ALS244
IR1 f! OUT?
T | (Strobe) DATA IN
| IR2 Fé_' EOC
' IR3 1 (AD CONV.) M74ALS244
|
i Interrupt 1MHz
| controfter I CLOCK
e e
M54532 Recoding
M66330 motor
INT To recoding motor 4 4
STiMpe——— N
SCLK N Stepper motor
3\\?}3 M54532
RRDYf<—From port B
RTIM[—=To port C To scanning mote. \4 4
RCGLK )
ERCLK Scanning
CODEC mator
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Example of FAX engine unit with M37700 and M66330

M54532 .
M37700 Recoding motor
To recoding motor 4 4
Port
V54532 Stepper motor
To scanning motor 4 4
Port
Timing generator for SI signal .
e - Scanning motor
| |
Do~D7 ' M4020 1, M74HCT73 =
' K RD Q | 51
‘ I
' CLK =< > CLK | | 74nLs244
I —
| J Q J Contact
1 M74HC73 g“age
{ K 2 ’[ ensor
i —>0p> CLK |
!
| RST Q13 J RD Q ! SBA216
|
I R J
2 TAdm M74ALS244
g TA3our CLOCK
o TAdour g e
Port 1 Binari
zation
circuit
INTO L__J [THERMISTOR|
ANO [THERMISTOR
! Mas1s |
~ 4
Pont Daz0Op } Da~Do !
| L
TA2oyr |L § S1~8g | =» STRC>1BE9
! INH '
Port LATCH | | Thermat
| Mrancia S l head
U 1 printer
MEB6330 Strobe signal generator
SCLK
—=»{ Do~D7 STMbpe——— M216-8E-S
RTIM N\ M74aLs244 Larn
SviD V
M74ALS244
RVID > DATA IN
INT
MT74ALS244
RCLK ] 1 Mhe > cLocK
ERCLK
X1 X2
VI‘VA
0
;,; i 4MHz

MITSUBISHI
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Example of M37700 functions

M37700

Timer AO-timer mode (INT enabled)

Timer Al-timer mode {INT enabled)

Timer A2-One-shot pulse mode (INT enabled)

4
Port To recording motor
4
Port To scanning motor
TA2
out Storobe 9 To thermal head printer
signal S1~89

4 generator
Port !

TA3our ME6330
Timer A3-timer mode (INT masked) SCLK
To Cantact image sensor
Timing CLOCK
generator To Contact image sensor
for SI Sl
TAd
Timer A4-One-shot pulse mode {INT enabled) {TAdour M66330
STIM
F———————————— -
| Timer BO-Not used |
e e —— S ———
Timer B1-timer mode (INT enabled)
For communication journal
Timer B2-timer mode {INT enabled)
For system timer
ANO

A-D convertor

From thermal head

ANz From key inputs
Interrupt INTO MS]?,%?O
INTQ--+--+ Level sense “H" NTI
INT1----Not used N2
INT2------Edge sense “H"—*L" Z?riio

ELECTRIC
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Scanning timing chart

Start of scanning Start of scanning
Trigger _IL fl_ —_———
8.3ms
Timing generator for Sl I _—
<{M37700>
TAdour I
One-shet pulse mode T
(external trigger)
A4 size 3. 4ms @
(B4 size 4. 1ms)
TASour [IJAMIWIREE::
(500KHz)
Timer mode
<(M66330>
SRDY _——
Scanned image data X Valid data X Invalig data X Valld data
(Binarization circuit to M66330 A4 size 1728 bit A4 size 1728 bit
(B4 size 2048 bit) (B4 size 2048 bit)
<{M37700>
Scanning motor Current line X Succeeding Tine o
Recording timing chart
Start of recording Start of recording
Triger
(M37700
Recording motor Current line )4 Succeeding line
LATCH L_
Da~Do STBI ETB2A, __<5188XETED STE1
TAZour S W B L
{One-shot pulse mode)
s1 1 I
(Strobe signal>
- !
S8 — 1
S9 \ * I |
(MB6330»
RTIM
Ad size 1.7ms
(B4 size 2.0ms)
ERCLK
(1MHz) b L ) ESTEEANTRAANT
RVID P, 4 Va: -_d:ata D W /C : : : >;
A4 size 1728bit
(B4 size 2048bit)

RRL Ty
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104100 8UO} jeY B uoHEZIEUIE

i

I
18JUNoY
uoneieuebos e §584PPY
|1exid
uojjoejep *
opoul 4w Aowew sunn
uonessueb
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BAND COMPRESSION AND EXPANSION CONTROLLER

Flowcharts for Various Operations
{1) Copy mode
[ System is reset ] (6H)

[ Operation mode (copy} is set ] (2H)

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

L Output image processing is set1 {8H)

L

[ Line to be transferred starts ](D H)

Line memory is set

| (5H)

Next line

L Internal status ] (1H)
-
No  Inputting the line to be
transferred completed? DO

Yes

LTransferred line counter is reset I (CH)

I Line memory is set

| G50

{ Line to be transferred starts I {DH)

L

Internal status

o

Printer ready ? D2

I Line to be processed starts ] {FH)

No

[ lnternal status

I RG)

- Ty
No Inputting the line to be transferred completed? DO
D1

>
Outputting the line 1o be processed completed ?

Yes

rThe transfer line counter is reset ](C H)

'The processed line counter is resetl {EH)

A

Inputting the last line

S-S data completed ? ¥

Yes

Initia! setting

Inputting a line of
r image data from the
read station

Starting inputting
the next line of
image data from the
read station

Starting outputting

recording station

recording station

Detection of the

last line

Line memery is set

r

f (5H)

[ Internal status

Jaw

Printer ready ? D2

[ Line to be processed starts

the image data to the

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

I Internal status

Jam)

No Outputting the line to be
processed completed ?

Yes
IThe processed [ine counter is reseﬂ (EH)

D1

} (FH)

Outputting the
last line of
image data

to the recording
station

LR
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G2 transmission mode ({DMA transfer mode)

External DMA setting:

the source destination address
and the number of bytes tc be
transterred are set

(2)

JeH)

[Operation mode (G2 transmission) is sel] (2H)

| System is reset

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

L

lThe line to be transferred starts I (DH)

] (5H)

Line memory is set

[ internal status

Jom

e N
No Inputting the line to be

transferred compieiea Do

Yes

[The transfer line counter is rese!] (CH)

Next line

[ Line memory is set

Jsm)

the line to be transferred starts ] (DH)

LThe line to be processed s!ans_] (FH)

i

H External DMA enable

I Internal status l (1H)
- N
No  Inputting the line to be ransterred completed? DO
Outputting the line to be processed completed? D1

Yes
[The transter line counter is reset] {CH)

[ The processed line counter is reset I {EH)

Inputting the last line
data completed 7%

Yes

[ Line memory is set

| 51)

[ The line to be processed starts J {(FH)

il 1]

Initial setting on
external DMA

External DMA enable Outputting the

last line of
image data
to the MPU bus

Internal status

r

No

Jam

Initial setting

gy,
Qutputting the line to be
processed completet??

Yes

I The processed line counter is reset I (EH)

Inputting a line of
image data from the
read station

Conditions for external DMA

1. It must have I/0—+memary 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.

Starting inputting
4. DREQ pin active must be detected through the level sense system.

the next line of
image data from the
read station

DMA transter of
image data to the
MPU bus

Completing the input and

output of image data from the

read station, and also the output of
those to the MPU bus

Detection of the
last line

MITSUBISHI
ELECTRIC
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(3) G2 reception mode (Journal recording) (DMA transfer mode)

External DMA setting:

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

l System is reset

] 6H)

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

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

r0utpul image processing is set J (8H)

~ )sH)

I The line transferred starts J (DH)

[ Line memory is set

" Externai DMA enable “

[—

Initial setting on
external DMA

[ Line memory is set

}sH)

Ll’he fine to be processed slar’(s_] (FH)

{nitial setting

Inputting a line of

No

{ Internal status I (1H) ; image data from the
No Inputting the line 0o MPU bus
transterred completed ? D2
~ Printer ready 7™
]; Yes
I The transfer line counter is reset ] (EH)
Next line
[ Line memory is set ] (6H)
T Inputting the next line of

[ The line transferred starts J (DH)

u External DMA enable I}

[ The line to be processed stansJ (FH)

[ Internal status

| RLGE)
P

No Inpuni;g the line to be transferred cﬂpleted ? DO

— 0uxputtirlLlhe line to be processed,cunpleled? D1
Printer ready ? Dz

l The transfer line counter is reset ] (CH)

"

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

A

Inputting the last line
data completed 7 ©

last line

Yes

image data from the
¥ MPU bus

Detection of the

Completing the input of
image data from the MPU bus
Completing the output of
image data to the recording station

[ Internal status

1(H)

7
Outputting the line to be
processed completed ?

Yes

[ The processed line counter is reset J ( EH )

Conditions for external DMA

1. It must have 1/O—+memory transferability.

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

Outputting the
last line 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. DREG pin active must be detacted through the level sense system.

Start of outputting image data
to the recording station

R
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{4) Q3 transmission mode

I System is reset l (6H)

¥
(o] ti ode (G3 t issi
l peration mode ( ransml?ssngre\t) l (2H)

L The number of pixels/line is set I (4H)

{ Line memory is set ] (5H)

I The line to be transferred starts {DH)

|
Y
l Internat status J (1H)
P
No Inputting the line to be Do
DO= “0 transferred completed ?

ves Y DO= ‘1"
r The transfer line counter is reset J (CH)

Next line |
¥

r Line memory is set J (5H)
1]

[ The line to be transferred starts J (DH)

]
I ] One line coding processing ] ]

<Fills inserted 23»——NO______
Yes

l I Processing of the fill codes I l
| %

«The page ends ? Yes
>¥ No
I Internal status ] (1)
No Inputting the line to be
—_ e

>
DOo= “Q~ transferred completed ?
YesT DO0= *“1"
The transfer line counter is reset —I (CH)

]

One line coding processing

|The coding and decoding systems (3H)
are set

Initial setting EOL coding [ ]
I

Next point of change[ [

L The line to be processed starts ] {FH)
P

[ Internal status J (1H)
P~

No ./Coding D1

Inputting a line of Di1= 0" completed ?

image data from the TYes Di= “1-

read station Data 1 to be coded (9H)
Data 2 to be coded (AH)
Data 3 to be coded (BH)
']
Coding processing
(see the coding table.)

No /\ oy YES
Start of inputting the ‘————————«The line ends ? »——

next line of image data
from the read station

—

[ The processed line counter is reset ' (EH)

One line coding processing

Completing the input of the
next line of image data
from the read station

¥
I ] RTC coding processing l I

Page end processing

MITSUBISHI
ELECTRIC
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(5) G3 reception mode

v,
[ System is reset I (6H)

¥
Operation mode {G3 reception) l
l i P is set (ZH)

LThe number of pixels/line is set I (4H) Initial setting

[ Output image processing is set J (8H)

X
[ Line memory is set | (5H)
[ l EOL detection D
/\ Detection of page-stant EOL
[No Normally detected ?

Next line
Yes

UOne line decoding processing[ I
P

Decoding error Processingsy EOL detected

It One line decoding processing
e /Normally decoded

[ The processed line counter is reset J (EH)

[ Internal status | (1 Completing the output of the
No Inputting the line to be transferred completed? DO preceding line of image data
— Brinter ready ? D2 to the recording station

Yes
I The transter line counter is reset ] (CH}

Yy Starting the output of the
I Line memory is set I (6H) current line of image data
to the recording station

I The line transterred staris I (DH)

I IDetection of four serial EOLsL I
i

No _»Normalily Detection of page-end RTC
“~detected ?

IJ Error processing ’ ] T
T

I Internat status 1 {1H}
- -
No Inputting the line 1o be transterred completed? DO
>
Printer ready ? D2
Yes

[ The processed line counter is reset ] (C H )

Outputting the last line of
image data to the
recording station

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

———

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

Ry



MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

One line decoding processing

1
The coding and decoding systems

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

(3H)

Next point of change

Decoding error EOL detected

Processing
result
Normally deceded

Data 1 to be decoded {8H)
Data 2 to be decoded (AH)
Data 3 to be decoded (BH)

[ The fine to be processed starts | (FH)

JRGY

l Internal status
:Decodlng
D 1_ completed ? >
YYes Di= _*1"

I Status of decoding processing J (8H)

Decoding error

Line end
(EOL lost.)

Normal completion

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

No EOL detected ?»
e H
{EOL lost) ooz

Yes | Normally decoded

Decoding error EOL detected

{RTC or false EOL detected)

Error processing

‘ Start '

EOL detection

P
No <Normal|y
etected ?
3

L

Detection of EOL for
re-synchronization

Y Yes
I Internal status ] (1H)
P i i
No ‘nputting the line to be transferred compieted? DO Complehon. of outpulting
| ; the preceding line of
Printer ready ? D2

image data to the
Yes recording station

L The transfer line counter is reset ] (CH)

Start of re-outputting

l (DH )} the preceding line of
image data to the

recording station

I The line transferred starts

Note : Error processing method
The erred scan line is replaced with the data recorded on the
scan line right above it.
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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

M
[ System is reset ] (6H)
Operation mode
G2—G3 conversion) is set (ZH)

[The number of pixels/line is set l (44)

[ Line memory is set ] (5H)

[The line to be transferred starts I (DH}

u External DMA enabie ”

—

L Internal status
No Inputting the line to be

e )
transferred completed ?
Yes

Jon

L‘i’he transfer line counter is reset] (CH)

l Line memory is set

| sH)

Uhe line to be transferred starts ] (DH)

HH  Eexternal DMA enabie 1

No Inputting the line to be
S
transferred comp1e!ed‘?

Yes

L Internal status —] (1H)

Conditions for external DMA

1. It must have 1/0—>memory transferability. .

2. After a specified number of bytes transferred, it must be in the dis-

able state. ) )

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

Note (%) : 4-80 pages _

See the ftowchart “One line coding processing”.

Initial setting

Inputting a line of
image data from the
MPU bus

Inputting the next
line of image data
from the MPU bus

LThe transfer line counter is reseTI (CH)

One fine coding processing

No

& Fills inserted ?
Yes

1 Coding of the fills

1l

Coding of the last line
counter completed ?
Yes

(k)

One line coding

Coding of fills

Detection of the
last line

MITSUBISHI
ELECTRIC
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An example of the facsimile-engine part connection using M5M80C85 and M66330

Parts responsible for
the M37700 functions

St timing generation circuit

.~ MBM830CB5 |

Address bus

Data bus

CLK

CPU

CLK!
CLK2
CLK3

GATE!
ouTl
ouTe2

ouT?
TIMER

M5M82C54

4020

C L K<Joe—

‘LMMH c73!

1
'M74ALS244

K RD Q

>PCLK

J o}

M74HCT

K Q
—>PCcLK

RST Q13

S

1Sl sigEim)_)

Contact
image
sensor

SBA216
M74ALS244

M58990

r

1Circuit to
—convert Into e

ANE

ECC

CLK
A/D
conventer

ibinary |

CLOCK

$IG

M5M82C65

General port A
General port B

General port C
General port D

General port E
General port F

Strobe output circuit

LTHEHMISTOR

THERMISTOR

9 STROBE
1~9

M74HC14

PPI

M5EMB2C B9

I RO
{ RI1

| R3
Interrupt

controller

_10ouT1
( strobe)
<~ EOC
:(AD conversion

b
!
|
|
i
|
!
|
i
1 | R2
i
|
!
I
L

M66330

INT
STIM
SCLK
SvID
RYID

RRDY
RT IM

RCLK
ERCLK
CODEC

<o

<

1
1
|
T
1
]
(
|
!
}
1
!
t

ey

1
1
|
t
[
)
t
!
!
!
|
|

,,,,,,,,, .

Thermal
head

M74A1 8244

LATCH
M74AL S244

IMHz

DATA IN

Output for the recording
paper feeding motor _

4

CLOCK

M74A{LSZ44

M54532

Recording
paper
4 feeding

b< General port B
[~ General port C

Qutput for the criginal
paper feeding motor

~

4

4

maotor

Stepping motor
QOriginal paper
F] feeding
motor

M54532

MITSUBISHI
ELECTRIC



MITSUBISHI {DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

An example of the facsimile-engine part connection using M37700 and M66330

Recording paper

ELECTRIC

M37700 Output for the MM’ feeding motor
recording paper feeding motor \ 4 4
General port - 2 ,_\@
Stepping motor
Output for the M 54537
original paper feeding motor
General port g AN c ._\é’
Sl timing generation circuit
o W I Criginal paper
: | teeding motor
I |
Dg ~Ds I 4020 QM7AHCT3g, signals|
| KRD Q T St
! |
{ CLK P > CLK t | 74ALS244
: _ t Contact
; J Q : image
: M74HC73! sensar
t K o :
\ |
X —& cLK |
: RST Qi J RD Q : S8A216
: r 7| !
' |
t [
Lot e e e e -
g TA4iIn M74A LS244
a
s TAlouT 500kHz cLOCK
5]
Q Ad —_——
G T Io U; ,r-Circuit to converk—-—- SI1G
eneral po i .
Lo binary j
INTO
THERMISTOR
ANO THERMISTOR
e mmmm e m—— o
: a514 |
1
General port Da~Dp : a4 ! 0, ~D, | |
i ! g
S, ~S. LN
TA?OUT : ’ S_‘1 T AY 3 STROBE1~4
! |
! I NH I
LATCH I i Thermal
General port |
| M7aHC14 Sk ! head
e e e J
M66330 Strobe output circuit
SCLK
- N216 - 8E -
D¢~Oy ST TMpe——— 26-8E-S
RT IMp——— M74ALS244 LATCH
SVID
RV ID M74A1 5244 DATAIN
{INT
ReLk 1MHz [N M74A L5244 cLbeK
ERCLK —_—j
X1 X2
bt
;/-; = 4MHz
7
MITSUBISHI
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An example of applications of the M37700 functions

M37700
Timer AQ-timer mode {interrupt enable)
Time for feeding the initial and next recording pages: 8 ma/cycle
4, ' )
General port 4 = Recording paper feeding motor
Timer A1-timer mode (interrupt enable)
Time for feeding the initial and next recording pages: 8ms/cycle
4 - .
General port Y4 o Original paper feeding motor
Timer A2-one sht pulse mode {interrupt enable) TAZour Strobe 9
0.6ms width, one shot pulse output {S/W trigger) output ﬁ‘—) Thermal head
4 circuit S1~88
General port
Timer A3-timer mode (interrupt disable} TA3our - M gGSE?(
2 us/cycle (500kHz), puse output (pulse output function} "~ Contact image sensor
Si timing CLOCK
generation = Contact image sensor
circuit SI
TA4),
Timer Ad-one shat pulse mode (interrupt enabie)
For A4 original paper: approximately 3.4 ms width, one shot pulsa| TAdgyr M88330
cutput (externat trigger) STIM
(For B4 original paper: approximately 4.1 ms width)
o - —— - —— = ———
| Timer 80-unused 1
] }
] ]
g S |
Timer B1-timer mode (interrupt enable)
Communication journal: 1s/cycle
Timer B2-timer mode (interrupt enabte)
System timer: 1ms/cycle
Monitor timer Count source: source osclllation frequency,
{ (Xi}.512 dividings (This must be re-written before
approximately 65.5ms passes when X 16 MHz.)
" - ANO
A-D conversion-repetitive sweep mode Thermal head thermistor
{nc interrupt request generated.) Polling cygle: Sms
( AN1: unused AN2Z Key input sense
|, AN3 to AN7: used as ordinary ports y Inp
External interrupt INTO! MB6330
INTO: leve! sense "H™{Interrupt enable) INTi INT
INT1: unused
NT2 28530
INT2: adge sense "H™—“L"(interrupt snable) INT

ELECTRIC
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Read timing

Trigger

Read start command

Read start command

(Timing generation circuit» rl% 8.3ms ‘%
St L I
M37700
TAdouT f |
One shot puise mode
(external trigger selected)
For the A4 criginal paper sheet: E”_‘_‘s
approximately 3.4ms
(For the B4 criginal paper sheet:
approximately 4.1ms)

TA3ouT
{500KHz)

Timer mode
{pulse output function selected)

<M66330>

AAARAATWAAGE

SRDY

{Circuit to convert into binary—
the M66330>
(Read data)

SVID

(M37700>

__Valid data X

Valid data__

For the A4 original sheet: 1728 bits
(For the B4 original sheet: 2048 bits)

For the A4 original sheet: 1728 bits
{For the B4 original sheet: 2048 bits)

Cutput for the original paper

The original paper feading motor excited {current fing) X

The originai papar leeding motor axcited (next line}

feeding motor

Printing timing

Print start command

Print start command

Trigger f
<M37700> .
Qutput for the recording paper The recording paper feeding motor excited {current ling} W [Tne 1acording paper reeding motorfexciten (next tine}
feeding motor
LATCH 1
Da~Dp STBY STBI
TA20uT L
(One shot pulse mode)
(Strobe $1 r
output circuit s7
S8
59
<M66330>
RTIM ]
Forthe A4 sheet:
approximately 1.7 ms___|
~ (For the B4 sheet:
ERCLK approximately 2.0 ms)
(1MHz) RATRTAUATY 755
RVID XK Valid data

For the A4 sheet: 1728 bits
(For the B4 sheet: 2048 bits)

2l T



MITSUBISHI <DIGITAL ASSP)

M66330SP/FP

BAND COMPRESSION AND EXPANSION CONTROLLER

System configuration diagram
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