To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

DESCRIPTION

The M35044-XXXSP/FP is a TV screen display control IC. it uses a
silicon gate CMOS process and is housed in a 20-pin shrink DIP
package (M35044-XXXSP) or a 20-pin shrink SOP package
(M35044-XXXFP).

For M35044-001SP/FP that is a standard ROM version of M35044-
XXXSP/FP respectively, the character pattern is also mentioned.

FEATURES
® Screen COmMPOSItION ....ooceviveiiieieniiiceneees 24 columns x 12 lines
* Number of characters displayed .....c.c.ccceieiecvenenane 288 (Max.)

* Character compositicn .. 12 x 18 dot matrix
* Characters available 128 characters
» Character sizes available ...........cco...... 4 (horizontal) x 4 (vertical)
¢ Display locations availabie -
Horizontal direction.. 1000 locations
Vertical direction....... 1023 locations
@ BINKING «. e Character units
Cycle : division of vertical synchronization signal into 64 or 32
Duty  :28%, 50%, or 75%
« Data input
« Coloring
Character color
Background coloring....

By the 16-bit serial input function

Character unit
Character unit

Matrix-outiine (shadow) coloring .............. 8 colors (RGB output)
Specified by register

Border ¢oloring ......ccccevveenninieiiiciiiins 8 colors (RGB output)
Specified by register

Raster coloning ......cccueeeeeimneeieneciecniccenas 8 colors (RGB output)
Specified by register

 Blanking Blanking off

Character size blanking
Border size blanking
Matrix-outline blanking
All blanking (all raster area)
* Output ports
4 shared output ports (toggled between RGB output)
4 dedicated cutput ports
» Display RAM erase function
» Display input frequency range ................... FOsc = 20MHz-80MHz

APPLICATION

Monitor

PIN CONFIGURATION (TOP VIEW)

Q

CPOUT « [1] 0 Vob2
vss2 2] I10] « VERT
AC - [3] E 8] « HOR
C5 - [4] 3 [i7] - P5/B

SCK - [5] £ 6] P4
SIN - [6] = li5] - Pa/G
TCK - [7] > l14] > P2
voor  [g] é i3] = P1/R
P6 < [g] o 12] - PO/BLNKO
P7 « [if| 1 Vsst
Qutline 20P4B
CPOUT « [1] O po]  vop2
vssz  [Z] 19] « VERT
AC - 3] = 78] < HOR
TS - {4] 2 7] - Ps/B
SCK — [5] N li6] > P4
SIN — [6] ! 18] — P3/G
>
TeK — 7] x [1a] - p2
voor  [8] bt [i3] - PR
P6 ¢« [9] o [12] > PO/BLNKO
P7 « [0 i1} Vvsst
Outline 20P2Q-A
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

PIN DESCRIPTION

Pin . Input/

Number Symbol Pin name Output Function
1 | CPOUT Phase ditference Output | Connect loop filter to this pin.
P ot
2. 4KQ*L% 4700pF J,
0.1uF%2 T %1 Use at 1% precision
%2 Use at 10% precision
2 | Vss2 Earthing pin - Please connect to GND using circuit earthing pin.
3 |AC Auto-clear input nput | When “L", this pin resets the internal IC circuit. Hysteresis input. Includes built-in pull-up
resistor.
4 |Cs Chip select input Input | This is the chip select pin, and when serial data transmission is being carried out, it goes
to “L”. Hysteresis input. Includes built-in puli-up resistor.
5 | SCK Serial clock input Input | When cs pinis “L", SIN serial data is taken in when SCK rises. Hysteresis input. Built-in
pull-up resistor is included.
6 | SIN Serial data input Input | This is the pin for serial input of data and addresses for the disptay control register and
the display data memory. Hysteresis input. Includes built-in puli-up resistor.
7 1 TCK Test clock Input | Input for test. Please connect to GND using circuit earthing pin.
8 | VDD1 Power pin - Please connect to +5V with the power pin.
9 | P86 Port P6 output Output | This is the output port. Port data is set by PTD6.
10 | P7 Port P7 output Output | This is the output port. Port data is set by PTD7.
11 | Vsst Earthing pin . Please connect to GND using circuit earthing pin.
12 | PO/BLNKO | Port PO output Output | This pin can be toggled between port pin output and BLNKO signal output.
13 | P1/R Port P1 output Output | This pin can be toggled between port pin output and R signal output.
14 | P2 Port P2 output Output | This is the output port. Port data is set by PTD2.
15 | P3/G Port P3 output Output | This pin can be toggled between port pin output and G signal output.
16 | P4 Port P4 output Output | This is the output port. Port data is set by PTD4.
17 | P5/B Port P5 output Output | This pin can be toggled between port pin output and B signal output.
18 | HOR Horizontal synchro- Input | This pin inputs the horizontal synchronization signal. Hysteresis input.

nization signal input

19 | VERT Vertical synchroni- [ Input | This pin inputs the vertical synchronization signal. Hysteresis input.
zation signal input

20 | Voo2 Power pin - Please connect to +5V with the power pin.
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MEMORY CONSTITUTION

Address 00016 to 11F16 are assigned to the display RAM, address
12016 to 12816 are assigned to the display control registers. The in-
ternal circuit is reset and all display control registers (address 12016
to 12816} are set to “0” and display RAM (address 00016 to 11F18)
are set to “FF16” when the AC pin level is “L".

Memory constitution is shown in Figure 1.

SCREEN CONSTITUTION
The screen lines and rows are determined from each address of the
display RAM. The screen constitution is shown in Figure 2.

DAF | DAE | DAD | DAC | DAB | DAA | DA9

DA8 | DAY

DA& | DAS

DA4

DA3

DA2

DA1

DAQ

00016 0 BB BG BR [BLINK| B G

C6

C5

Cc4

C3

Cc2

Cc1

Cco

Background

coloring Blinking|| | Character c

olor

Character ¢

ode

11F16 0 BB BG BR |BLINK| B G

R

0

C6

C5

C4

C3

c2

(&3]

12016 0 0 VJT |DIVS1|DIVSO | DIV10| DIV9

Dive | DIv7

DIV6 | DIVS

Div4

DIV3

DIV2 | DiV1

DIVO

12116 0 0 PTD?7 | PTD6 { PTD5 | PTD4 | PTD3

PTD2 | PTD1

PTDO | PTCSE

PTC4

PTC3

PTC2 | PTCH

PTCO

12216 0 0 [SPACE2|SPACE!|SPACEO|TEST9| HPQ

HP8 | HP7

HP6 | HP5

HP4

HP3

HP2 | HP1

HPO

12316 0 0 |TEST3|TEST2|TEST1|TESTO| VP9

VP8 | VP7

VP6 | VP5

VP4

VP3

VP2

VP1

VPO

12416 0 0 |TEST5|TEST4|DSP11|DSP10} DSPY

DSP8 | DSP7

DSP6 | DSP5

DSP4

DSP3

DSP2 | DSPt

DSPO

12518 0 0 |VSZ1H1|VSZ1HO|VSZ1L1|VSZIL0|V1SZ1

V18Z0| LIN9

LINg | LIN7

LiNG

LINS

LIN4 | LIN3

LIN2

12616 0 0 [VSZ2H1|VSZ2HO|VSZ2L1 |VSZ2L0|V185Z1

V18SZ20| LIN17

LIN16 | LIN15

LIN14

LIN13

LIN12 | LINT1

LIN10

12716 0 0 |HSZ21|HSZ20|HSZ11|HSZ10{BETA14

TESTB|TEST7

TESTE| FB

FG

FR

RB

RG

RR

12816 0 0 |BLINK2[BLINK1|BLINKO|DSPON| STOP

RAMERS| SYAD

BLK1 | BLKO

POLH

POLV

VMASK| B/F

BCOL

Fig. 1 Memory constitution

Row

~SNC11 23415167819 ]10]11
Line

12

13 | 14

i5

16 | 17

18

19 ] 20

21

22123

24

00016] 00115] 00216| 00315| 00415 00518| 00616 00716 00816| 00916] 00A16

00B16

00C15} 00D16

00E16

00F15| 01016

01115) 01216{ 01315

01416

01518 01615

01716

01816| 01916{ 01Ai6| 01815} 01C16) 01D16| O1E16| O1F16| 02016| 02116 02216

02318

02415 02516

02616

02715 02816

02915 02A16) 02B18

02C18

02D16| 02E15

02F16

03016| 03118] 03216] 03315} 03416 03516) 03516| 03716| 03816| 02916 03A16

03Bis

03C15| 03016

03E16

03F16{ 04016

04118| 04216| 04315

04416

045t6| 04616

04715

(4815} 04915 | 04A16] 04B16] 04C15| 04Dn6| 04E16| 04F 16| 05018{ 06116 05216

05316

05415| 05516

05616

05716] 06816

05915 05A15{ 05B15

05C16

05D16) 05E18

05F16

06015 08116| 06216| 06316 06415 06516] 08615| 06716 0BB16| 06915] 06A16

068t

06C18| 06D16

05E16

06F1s] 07016

07118 07215{ 07315

07416

07516] 07616

07718

07815] 07916} 07A16| 07816] 07C16] 07D16| O7E15| O7F16) 08O16| 08115) 08218

08316

08415( 08515

08616

08715{ 06816

089t6| 08A16| 08B16

08Ci6

08016 08E16

08F16

09015| 09116} 00216} 09316 09416] 09516| 09615| 09716 | 03815| 09915] 09A16

09818

09(?1@ 98

09E16

09F 15| CADt6

0At16] 0A218] 0A318

0Adi6

0A516| 0AB18

0AT15

0A816| 0A916 |0AAIs| CAB16[0AC15] 0AD16| OAE 15| OAF 16| 0B0I5| 0B115] 0B216

@ IN[O (O[N] —

0B315

0B41s| 08516

0B615

0B715| 08816

0B915{0BA18| 0BB16

0BC18

0BD16|0BE16

0BF15

9 |0C015| 0C116| 0C216{ 0C316] 0C4is] 0C516] 0CH18| 0C716| 0C815| 0C915}0CAIS

0CB16

0CC16|0CD15

0CE16

0CF15| 00018

0D116]0D216} 00318

0D418

0D516| 0D616

00715

10 |0D815| 0D916 |CDA18|00B156|0DC16|0DD16|0DE 6| ODF 16| 0£015| OE 115} OE215

0E316

0416 0E516

0616

OE716| OE816

0E916|0EA18{ 0EB1E

0EC15

OED16{0EE16

0EF15

11 |0FC15| OF116| OF216] OF316| OF41s| OF516] OF616| OF716] OFB16] OF91s| OFAIS

QOFB16

OFC16| OFD18

OFE1s

OFF16| 10016

10118| 10218] 10318

10418

10516} 10616

10716

12 10815 10916] 10A15| 10B16| 10Ci6} 10018| 10E18| 10F18| 11016{ 11118] 11216

11316

11416{ 11516

11616

11716] 11816

11916| 11A18] 11B16

11C1s

11Dt} 11E16

11F18

¥ The hexadecimal numbers in the boxes show the display RAM address.

Fig. 2 Screen constitution
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

REGISTERS DESCRIPTION

(1) Address 12018

Contents
DA Register Remarks
Status Function
@ | Set muitiply value (frequency value) of horizontal synchronous fre- | Display frequency is computed as
0 DIvo quency. shown below.,
1
FOSC = fH x N1
© .
1 DIV1 FosG [MHz] : Display frequency
9 fH (kHz] . Horizontal synchronous
10 signal frequency to HOR
©@ | Nt=X(DIvnx2n pin.
2 DIV2 n=o N1 : Shown left
1| N1:frequency value Set display frequency FOSG to within
o 20MHz to 80MHz range.
When display frequency Fosc, set fre-
3 DIV3 quency value N2 in association with
1 DIVS0 and DIVST.
@
4 Div4
1
Q@
5 DIV5
4
@
6 DIVe
1
@
7 DIV7
1
©
8 DIvV8
1
@
9 DIV9
1
©
A DIV10
1
© | Set frequency value N2 Set frequency value N2 in association
B DIVSO DIVS Frequency with display frequency range.
1 1 0 value N2 Display frequency | Frequency value N2
- 0 0 Division into 2 55 ~ 80MHz Division into 2
@ 0 1 Division into 3 40 ~ 55MHZ Division into 3
C DIVS1 1 0 Division into 4 275~ 40MHz Division into 4
1 1 1 Division into & 20 ~ 27.5MHz Division into 6
ey The continuous jitter occurrence of display character
@ | Normally set o 0" vertical direction which is generated by overlapping
o vt . » . L of horizontal synchronous signal phase and vertical
1 Reduce the continuous jitter of vertical direction. synchronous signal phase is able to be reduced.

Note: The mark O around the status value means the reset status by the “L” level is input to AC pin.

1RENESAS
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MITSUBISH! MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(2) Address 12118

Contents
DA Register Remarks
Status Function
© | PO output {port P0). Port data is set by PTDO. BLNKO outputs blanking signal.
0 PTCO Blanking status is determined by BLKO,
i BLNKO output. Polarity is set by PTDO. BLK1, and DSPO to DSP11 settings.
© | P1 output (port P1). Port data is setby PTD1.
1 PTC1
1 R signal output. Polarity is set by PTD1.
@ | P2 output (port P2). Port data is set by PTD2.
2 PTC2
1 Do not set.
() P3 output (port P3). Port data is set by PTD3.
3 PTC3
1 G signal output. Polarity is set by PTD3.
@ | P4 output (port P4). Port data is set by PTD4.
4 PTC4
1 Do not set.
@ | P5 output (port P5). Port data is set by PTD5.
5 PTC5
1 B signal output. Polarity is set by PTD5.
@ | “L" output (PO output) or negative polarity output (BLNKO output). | PO pin data control.
6 PTDO
1 “H” output (PO output) or positive polarity output (BLNKO output).
@ | “L" output (P1 output) or negative polarity output (R signal output). | P1 pin data control.
7 PTD1
1 “H" output (P1 output) or positive polarity output (R signal output).
@ | “L" output (P2 output). P2 pin exclusive port output state con-
8 PTD2 trol.
1 “H" output (P2 output).
©@ | “.” output (P3 output) or negative polarity output (G signal output). | P3 pin data control.
9 PTD3
1 “H” output (P3 output) or positive polarity cutput (G signal output).
©@ | “L” output (P2 output). P4 pin exclusive port output state con-
A PTD4 trol.
1 “H" output (P2 output).
@ | “L” output (P5 output) or negative polarity output (B signal output). | P5 pin data control.
B PTD5
1 “H” putput (P5 output) or positive polarity output (B signal output).
@ | “L” output (P6 output). P6 pin exclusive port output state con-
C PTD6 troil.
1 “H" output (P6 output).
@ | “L" output (P7 output). P7 pin exclusive port output state con-
D PTD7 trol.
1 “H" output (P7 output).
P RENESANS
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(3) Address 12216

Contents
DA Register Remarks
Status Function
HPO @ | 1fHS is the horizontal display start location, Horizontal display start location is
0 (LSB) s specified using the 10 bits from HP9
1 HS = Tx (X 2"HPn + N). to HPO.
n=0 Note: HP9 to G = (00000000002) to
@ T: The cycle of display frequency (00000101112) setting is forbidden
1 HPA
1 HSZ11 HSZ10 N
HSZ21 HSZ20
© |3 i ;
2 HP2
1 1 0 8
1 1 9
© 1000 settings are possible.
3 HP3
1
@
4 HP4
1
©)
5 HP5
1
@
6 HP&
1
©
7 HP7
1
(©)
8 HP8
1
9 HPg9 o
(MSB) 1
© | Must be cleared to *0".
A TEST9
1 Do not set.
© SPACE Number of Lines and Space Leave one line worth of space in the ver-
B SPACEQ 2 1 ¢] (&S] represents space) tical direction.
1 0 0 0 12 For example, 6 [S] 6 indicates two sets
0 0 1 1511081 of 6 lines with a line of spaces between
@ 0 i 0 2[5) 8 52 lines 6 and 7.
C SPACE1 0 1 1 308 6 B3 A line is 18 x N horizontal scan lines.
1 1 0 0 4(5] 4 (§4 N is determined by the character size in
1 0 1 5[5 2 85 the vertical direction as follows:
@ 1 1 0 5[516 xIN=1 x2N=2
D SPACE2 1 1 1 6[S1[s]6 x3N=3 x4N=4
1 [S] represents one line worth of spaces.

LENESANS
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(4) Address 12316

Contents
DA Register Remarks
Status Function
VPO @ | 1fVSis the vertical display start location, The vertical start location is specified
0 (LSB) 5 using the 10 bits from VPS to VPO.
1 VS = H x ( X2"VPn). VP9 to VPO = (00000000002) setting is
n-0 forbidden. _
© | H: Cycle with the horizontal synchronizing pulse Note 1: In case of B/F register is “0".
1 VP1 1023 settings are possible.
1
] I HOR
@ .
2 VP2 ~
1 |
ivp
© 5
3 VP3
1 HP
e bemtaad
& Character
@ = displaying area
4 VP4
1
@
5 VP5
1
©
6 VP6
1
o)
7 VP7
1
@
8 VP8
1
Y
9 VP9 o
{MSB) 1
@ | Must be cleared to “0".
A TESTO
1 Do not set.
@ | Must be cleared to “0".
B TEST1 ~
1 Do not set.
@ | Must be cleared to “0".
C TEST2
1 Do not set.
© | Must be cleared to “0".
D TEST3
1 Do not set.

LENESANS
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(5) Address 12418

1

Do not set.

Contents
DA Register Remarks
Status Function
@ | Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 1.
0 DSPO
1 Blanking is in the display mode specified by except BLKO and BLK1.
@ | Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 2.
1 DSP1
1 Blanking is in the display mode specified by except BLKO and BLK1.
@ | Blanking s in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 3.
2 DSP2
1 Blanking is in the display mode specified by except BLKO and BLK 1.
@ | Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 4.
3 DSP3
1 Blanking is in the display mode specified by except BLKO and BLK1.
© | Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 5.
4 DSP4
1 Blanking is in the display mode specified by except BLKO and BLK1.
@ | Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 6.
5 DSP5 :
1 Blanking is in the display mode specified by except BLKO and BLK1.
@ | Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 7.
6 DSP6
1 Blanking is in the display mode specified by except BLKO and BLK1.
© | Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 8.
7 DsP7
1 Blanking is in the display mode specified by except BLKO and BLK1.
@ | Blankingis in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 9.
8 DSP8
1 Blanking is in the display mode specified by except BLKO and BLK1.
© Blanking is in the display mode specified by BLKO and BLK1. (Note) | Sets the display mode of line 10.
9 DSP9
1 Blanking is in the display mode specified by except BLKO and BLK1.
[0) Blanking is in the display mode specified by BLKO and BLK1. Sets the display mode of line 11.
A DSP10
1 Blanking is in the display mode specified by except BLKC and BLK1.
©@ | Blanking is in the display mode specified by BLKQ and BLK1. Sets the display mode of line 12.
B DSP11
1 Blanking is in the display mode specified by except BLKO and BLK1.
@©@ | Must be cleared to “0".
C TEST4
1 Do not set.
@ | Must be cleared to “0".
D TESTS

Note: Refer to DISPLAY FORM1.

LENESANS
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MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(6) Address 12516

Contents
DA Register Remarks
Status Function
The first line is set by VSZ1L0 and VSZ1L1. . - .
@ The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhara_cter size setlnng in the vertical
0 LIN2 — direction for the 2nd line.
1 The first line is set by VSZ1HO and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. : - :
1 LN @ | The second to 12th fines are set by VSZ2L0 and VSZ2L1. 3?:235?;;%::;21&: the vertical
1 The first line is set by VSZ1HO0 and VSZ1H1. ’
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. : P -
© | The second to 12tn iines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
2 LIN4 ST direction for the 4th line.
1 The first line is set by VSZ1HO and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. " L !
@ | The second to 12th fines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
3 LINS ———— direction for the 5th line.
1 The first line is set by VSZ1HO and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. . S ’
. LING © | The second to 12th lines are set by VSZ2L0 and VSZ2L1. e o e g (e vertoa!
1 The first line is set by VSZ1HO and VSZ1H1. '
The second to 12th lines are set by VSZ2HQ and VSZ2H1.
The firstline is set by VSZ1L0 and VSZ1L1. " S '
5 L © | The second to 12th fines are set by VSZ2L0 and VSZ2L1. e o the vertical
5 The first line is set by VSZ1HO0 and VSZ1H1. ’
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. f S .
. g @ | The second to 12t lines are set by VSZ2L0 and VSZ2L1. fﬂ?:ésg;e;;'f::;‘ma " the vertical
1 The first line is set by VSZ1HO and VSZ1H1. ’
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
& | The firstline is set by VSZ1L0 and VSZ1L1. " L ;
© The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhara}cter size semng in the vertical
7 LIN9 —— direction for the 9th line.
1 The first line is set by VSZ1H0 and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
@ | H: Cycle with the horizontal synchronizing pulse Character size setling in the vertical
8 V1SZ0 direction for the 1st line.
V1SZ1 | V1820 | Vertical direction size R 3 _ .
1 5 o THidot (display monitor 1 ~ 12 line)
2H/dot
© 1
1 0 3H/dot
® viszi 1 1 1 4H/dot
@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
A VSZiLo - - PT—— direction (display monitor 1 line) at “0”
1 VSZ1iL1|VSZ1LO | Vertical direction size state in register LIN2 ~ LIN17.
0 0 1H/dot
0 1 2H/dot
@
1 0 3H/dot
B veziLt 1 1 1 4H/dot
@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
C VSZ1HO - r— direction (display monitor 1 line) at “1”
1 VSZ1H1 [VSZ1H0| Vertical direction size state in register LIN2 ~ LIN17.
0 0 1H/dot
0 1 2H/dot
D VSZ1H1 © 1 0 3H/dot
1 1 1 4H/dot
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(7} Address 12616

Contents
DA Register Remarks
Status Function
The first line is set by VSZ1L0 and VSZ1L1. . L X
o LINTo @ | The second to 12th lines are set by VSZ2L0 and VSZ2L1. g?:;;g;ﬂ’;‘fﬁ;fgﬁ;;"‘e vertical
1 The first line is set by VSZ1H0 and VSZ1H1. ’
The second to 12th lines are set by VSZ2H0 and VSZ2H]1.
The first line is set by VSZ1L0 and VSZ1L1. : PR .
© | The second to 12th lines are set by VSZ2L0 and VSZ2L1. Character size sefting in the vertical
1 LINT1 — direction for the 11th line.
1 The first line is set by VSZ1HO and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. ; L )
@ | The second to 12th ines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
2 LIN12 —— direction for the 12th line.
9 The first line is set by VSZ1HO and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. : —_— :
3 LIN13 © The second to 12th lines are set by VSZ2L0 and VSZ2L 1. g:;:g;e;osrlf::?g;ﬁi:;me vertical
4 | Thefirstline is set by VSZ1HO and VSZ1H1. ’
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. ; o .
4 LIN{4 o The second to 12th lines are set by VSZ2L0 and VSZ2L1. ;?:é:g;e;:rlfseiezagi:;the vertical
4 The first line is set by VSZ1HC and VSZ1H1. ’
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. . L .
. LIN‘5 © | The second to 12th lines are set by VSZ2L0 and VSZ2L1. g?:;?ﬁf;;i’fﬁj?g{ﬂ% r']"ethe vertical
4 | The first line is set by VSZ1HO and VSZ1H1. ’
The second to 12th lines are set by VSZ2HO0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. : oy .
6 LIN{E o The second to 12th lines are set by VSZ2L0 and VSZ2L1. g?:crzg:]egosr'?ﬁ:?glﬁi:;me vertical
4 The first line is set by VSZ1H0 and VSZ1H1. ’ :
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1LO and VSZ1L1. ; o .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhargcter size settmgAln the vertical
7 LIN17 ——— direction for the 17th line.
y The first line is set by VSZ1HO and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
8 V18520 1 V188Z1}V188Z0| Vertical direction size ?&:ﬁarrn;\ﬂ-\t::r 1181h1’;1ﬁ::\e)
0 0 1H/ot piay
2H/dot
© 1
1 0 3H/dot
° V18SZ1 , 1 1 4H/dot
©@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
A V8Z2L0 - TS direction (display monitor for 2 ~ 12 line)
" VSZ2L1 [VSZ2L 01 Vertical direction size at“0” state in register LIN2 ~ LIN17.
0 0 1H/dot
0 1 2H/dot
8 VSZ2L1 o 1 0 3H/dot
1 1 1 4H/dot
© | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
C VSZ2H0 - —— direction (display monitor for 2 ~ 12 line)
1 VSZ2H1|VSZ2HO| Verticat direction size at“1" state in register LIN2 ~ LIN17.
0 0 1H/dot
0 1 2H/dot
D VSZ2H1 o 1 0 3H/dot
1 1 4H/dot
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(8) Address 12716

Contents
DA Register Remarks
‘Status Function
O RB RG RR Color Sets the color of all blankings.
0 RR 0 0 0 Black
1 0 0 1 Red
0 1 0 Green
© 0 1 1 Yeliow
1 RG 1 0 0 Blue
1 1 0 1 Magenta
i 1 0 Cyan
© 1 5 1 White
2 RB
1
© BB BG BR Color Sets the blanking color of the Border
3 FR 0 0 0 Black size, or the shadow size.
1 0 0 1 Red
0 1 0 Green
@ 0 1 1 Yeilow
4 FG 1 0 0 Blue
1 1 0 1 Magenta
1 1 [} Cyan
) 1 1 1 White
5 FB
1
@ | Must be cleared to “0".
6 TEST6
1 Do not set.
) Must be cleared to “0".
7 TEST?
1 Do not set.
@ | Must be cleared to “0".
8 TEST8
1 Do not set.
© | Matrix-outline display {12 x 18 dot) Set this register to the character font
9 BETA14 set by display RAM BR, BG and BB.
1 Matrix-outline display (14 x 18 dot}
@ | T: Display frequency cycle Character size setting in the vertical
A 1 i i irst line.
HSZ10 s | [#sZi1 [ Fsz10 | Vertical direction size direction for the first fine
0 Q 1T/dot
0 1 2T/dot
©
1 0 3T/dot
B HSZ1
Sz 9 1 1 AT/dot
© | T: Display frequency cycle Character size setting in the vertical
C HSZ20 1 V5251 178220 [ Varioal dredtonoms direction tor the 2nd line to 12th line.
0 0 1T/dot
0 1 2T/dot
D HSZ21 © 1 0 3T/dot
1 1 1 47T/dot
4176 RENESAS
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(9) Address 12816

Contents
DA Register Remarks
Status Function
@ | Blanking of BLKO, BLK1 Sets all raster blanking
0 BCOL
1 All raster blanking
@ | Synchronize with the leading edge of horizontal synchronization. | Synchronize with the front porch or
1 B/F back porch of the horizontal
1 Synchronize with the trailing edge of horizontal synchronization. synchronazation signal.
© Do not mask by VERT input signal This register has or do not have mask
2 VMASK at phase comparison operating.
1 Mask by VERT input signal
© | VERT pin polarity is negative electrode Set VERT pin poiarity.
3 POLV
1 VERT pin polarity is positive electrode
© HOR pin polarity is negative electrode Set HOR pin polarity.
4 POLH
1 HOR pin polarity is positive electrode
© oK Set blanking mode. (Note 1)
5 BLKO 3 0 Blanking mode An example of blanking mode at
! 0 0 | Matrxoutline size BCOL = 0", DSPn ="0" (=0~ 11)
- shown left.
© 0 1 Character size
1 0 Border size
6 BLK1 1 1 1 Matrix-outline size
@ | Border display of character (Note 2)
7 SYAD
1 Shadow display of character
© | RAM not erased There is no need to reset because
8 RAMERS there is no register for this bit.
1 RAM erased
@ | Oscillation of clock for display R, G, B and BLNKO output can be
9 STOP altered.
1 Stop the oscillation of clock for display
© | Display OFF Display can be altered.
A DSPON
1 Display ON
© T Blinking duty ratio can be altered.
B BLINKO 7 5 Duty
! 0 0 Blinking OFF
0 1 25%
LINK © 1 0 50"/:
C BLINK1 ) f 1 75%
© | Divided into 64 of vertical synchronous signal Blinking frequency can be altered.
D BLINK2

1

Divided into 32 of vertical synchronous signal

Notes 1: Refer to DISPLAY FORM 1
2: Refer to DISPLAY FORM 3
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DISPLAY FORM1

Table 1 shows display form of blanking.

Table 1. Display mode

Standard blankin ; When some of registers DSPi are set to “1”
BCOL g When the all of reglster.s : g BLNKO output
BLK1 BLKo | DSPn (Note 2) are setto'0 DSPn =0 DSPh = 1
Matrix-outline and border display. | Matrix-outline and border display. | Matrix-outline display DSPn = “0" line
0 0 color set: FR, FG, FB calor set: FR, FG, FB color set: display RAM :[ Matrix-outline size
or display RAM (Note 4) or display RAM {Note 4) {Note 3) DSPn = “1" line
Border display DSPn = 0" line—Character size
0 1 Character Character color set: display RAM
{Note 3) DSPn = “1” line—Border size
0
Border display Border display Matrix-outline display DSPn = *0" line—Border size
1 0 color set: display RAM color set: display RAM color set: display RAM
(Note 3) {Note 3) (Note 3) DSPn = “1” line—Matrix-outline size
Matrix-outline display Matrix-outline display DSPn = "0" line—Matrix-oulline size
1 1 color set: display RAM color set: display RAM Character
(Note 3) (Note 3) DSPn = “1" line—Character size
Matrix-outline and border display. | Matrix-outiine and border display. | Matrix-outline display
0 0 color set: FR, FG, FB color set: FR, FG, FB color set: display RAM
or display RAM {Note 4} or display RAM (Note 4) {Note 3)
Border display
0 1 Character Character color set: display RAM
(Note 3)
1 All blanking size
(Note 1) Border display Border display Matrix-outline display
q 0 color set: display RAM calor set: display RAM color set: display RAM
(Note 3) {Note 3) (Note 3)
Matrix-outline display Matrix-outline display
1 1 color set: display RAM color set: display RAM Character
{Note 3) {Note 3)

Notes 1: Color setting of raster area is set by register RR, RG and RB.
2:DSPn(n=0~11)
3: Set by BR, BG and BB of display RAM.
4: Set border by register FR, FG and FB. Set matrix-outline by BR, BG and BB of display RAM.

4-178
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Display form 2
M35044-XXXSP/FP has the following four display forms.
(1) Character size
: Blanking same as the character size.
(2) Border size
: Blanking the background as a size from character.
(3) Matrix-outline size
: Blanking the background 12 x 18 dot.
When set register BETA14 to “1”, setting of blanking the
background 14 x 18 dot is possible.
(4} All blanking size
: When set register BCOL to “1”, all raster area is blanking.

{ Register BCOL = “0")

i2dots 12dots 12dots 12dots
-~ - ——T - — B e

Scanning = = H - : - o
Set character color by display E E Set border color by is 5: Set matrix - outline E i i Set border H i E !
RAM*1 (address 0 to 11F16) i display RAM*? o colorbydisplay 1 11 1 colorbyregister 11
i o RAM®SNG 11 FRFGand FBN\! 11 !
: : : )] ) 11 | i 1 1

R,G or B output

— !

Set matrix - outline |
color by RAM- | 1

FL e

| t
: |

|
I 1
1 |
1 |
] |
1 |
i i
1 |
I |
1 |
) |
) |
1 1
1 |
1 I

BLNKO output I !

(1) Character display (2) Border display (3) Matrix - outline (4) Matrix - outline
(character size)*2 (border size) display and border display
(matrix-outline size) {matrix-outline size)

( Register BCOL =“1")

12dots 12dots 12dots 12dots
e -~ B S -
T o +
Scanning = - A e £ - RE: AN
i
T SINNst,

Set border

. " 1
Set matrix - outline !
! color by register
!
]
1

color by display
RAM*3

Set raster area i
color by register !
RR,RG and RB \ !
I

Set character color by display
RAM*! (address 0 to 11F16) !
FR,FG and FB

5
P
1
]
1
)
1
I
1
|

3
i
1
)
1
1
!
1
i

1 |
v

1
] 3
[
[
[
1 t

N\ N

R,GorBoutputy % / /A W NW £

P IRIIN il ! Setmavix-outing” | ||
[ | set ‘:)ordercol?r by 1 11 1 colorbydisplay | 1|
v ||| L ey Ran a1
] [ 1 ] o | ! 1t 1 1 [} ]
BLNKOoutput GNDlevel | 11 | ____ O S O S S O Y S
(1) Character dispiay (2) Border display (3) Matrix - cutline (4) Matrix - outline
(all blanking size)*2 (all blanking size) display and border display
(all blanking size) (all blanking size)

%1 Red,Blue,Yellow,Green,Magenta,Cyan, White and Black are set possible.

%2 () is blanking mode.

%3 Matrix - outline horizontal direction size is able to set to 14dots by register BETA14
(BLNKOQ-output by 14dots).

Fig. 3 Display form
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Display form 3

When border display mode, if set SYAD = “0” to “1”, it change to
shadow display mode.

Border and shadow display are shown below.

| 1

Border display Shadow display

Fig. 4 Border and shadow display

Set shadow display color by display RAM or register FR, FG and FB.
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DATA INPUT EXAMPLE
Data of display RAM and display control registers can be set by the
serial input function. Example of data setting is shown in Figure 5.

Example of data setting by the serial input function (M35044-XXXSP/FP)

No.| Address/Data |[DAF|DAE|DAD[DAC|DAB|DAA;DAI|DA8|DA7[DA6|DAS|DA4|DA3|DAZ2IDAT|DAO Addition

L 200 mseg hold | | System set-up

1 |address 12016 | O 0 0 0 0 0 0 1 0 0 1 0 0 !0 0 |Address set

Setting frequenc
2 | data 12016 | © 0 1 [DIVS1|DIVSQiDIV10| DIV | DIV8 | DIV7 { DiV6 | DIVS | DIV4 | DIV3 | DIV2 | DIV1 | DIVO dividingg vacllue (N)(l)te1)

3 |data 12116 | 0 | O [PTO7PTD8[ 1 [PTD4] 1 [PTD2| 1 1 1 0 1 0 1 i | Output setting

) Horizontal display
4 |data 1226 O [ O 0] 0| 0| 0 [HPY|HP8|HP7 |HPE|HP5|HP4|HP3|HP2}HP1|HPO location setting

. Vertical display
5 |data 12316 | O Q 0 0 0 0 |VPY|VP8|VP7|VP6|VP5|VP4|VP3|VP2[VP1|VPO location sefting

6 |data 1246 00 |O0O|0ofOo]JO}jO|O|O}OjO]|]O]O]C}O 0 |Dispiay form setting

7 |data 125t6 | O Q o 0 0 0 0 0 0 0 0 0 0 c:0 0 |Character size setting

8 |data 12656 | 0 | O 0 0100 0j]0]0 0 0 [ I I I 0 [Character size setting

Color,
9 data 12786 0 [0 | 0|0} 0|0}O|0|0}O}O]0]}O0] 00| 0 haaesiesetting

Display OFF,
display form (Note 2)

10 | data 1286 | 0|l O] O |O|O]O]O]|1 0|1 1 [POLHIPOLV] O | O | ©

[ 200 msec hold 1

11 | data 00016 | O |BB|BG|BRBUNK| B { G| R | 0 |C6!Cs5|C4|C3|C2)C1]|CO

12
: Character :
background B.ﬁnk- Character Character code Character setting
: ing color H
: color
297

298| data 1iF16| O |BB|BG|BRJBUNK] B | G| R | 0 |CB6|C5|C4|C3|C2;C1[CO

299 address 12816 | 0 | O 0 0] 0 0 6 1 0 0 1 0 1 (VAN Y 0 [Address setting

Display ON, display

300| data 12816 | 0 | Q 0 0|0 1 0 (0] O0 1 1 [POLHIPOLVI € | O 0 |torm (Note 2)

Notes 1: Input horizontal synchronous signal to HOR pin.
2: Matrix-outline display in this data.

Fig.5 Example of data setting by the serial input function
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SERIAL DATA INPUT TIMING

(1) Serial data should be input with the LSB first.

(2) The address consists of 16 bits.

(3) The data consists of 16 bits.

(4) The 16 bits in the SCK after the CS signal has fallen are the
address, and for succeeding input data, the address is
incremented every 16 bits.

cs _I )) 7)) b)) I__—

XX OO X XXX

SIN X

LSB MSB A LSB MSB , LS8 MSB
. ) AS! ) A )
T « y_()( "_8(
Address(16 bits) Data(16 bits) Data(16 bits)
N N+1
N 1,23

Fig. 6 Serial input timing
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CHARACTER FONT

Images are composed on a 12 x 18 dot matrix, and characters can
be linked vertically and horizontally with other characters to allow the
display the continuous symbols.

12 dots

18 dots

< When the character extends
to the top line of the matrix,
no border is left at the top.

When the character extends
to the bottorh(18th) line of
the matrix, no border is left
le  atthe bottorn.

111

I Note : Hatching represents
border.

Fig. 7 Example for displaying a continuous pattern after combining characters in the horizontal or vertical direction

Character code FFis is fixed as a blank without background.
Therefore, you cannot register a character font in this code.

LENESANS

RenesasTechnology Corp.



MITSUBISHI MICROCOMPUTERS

M35044-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

TIMING REQUIREMENTS (Ta = ~20°C to + 85°C, VDD = 5+0.25V, unless otherwise noted)

Limits

Symbol Parameter - Unit Remarks
Min. Typ. Max.
tw(SCK) | SCK width 200 — ns
tsuCS) | CS setup time 200 | — — ns
th{CS) cS i 2 — — 1S
(CS) CS hold img LA See Figure 8
tsu{SIN) SIN setup time 200 — — ns
th(SIN} SIN hold time 200 — - ns
tword 1 word writing time 10 = - us

IW(E:S)
1 us{min.)
cs \
tsu(CS) tw(SCK} W(SCK) th(CS)
A y N T T T i
SCK \ /
L (U I R

tsu(SINy N th(SIN)

S A

{(

tword

more than 2 s fe

S amipiuliplinigiigh :J**U_l_ﬂ_l_l_ﬂ_l——

1 2 - 12 13 14 15 16 1 12 13 14 15 16

Fig. 8 Serial input timing requirements
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EXAMPLE OF THE M35044-XXXSP/FP PERIPHERAL CIRCUIT

Horizontal synchronous signal (5V)

Synchronous signal
y generatorg Vettical synchronous signal (5V) £ 5V
©
1 20
cpouT N/ Vo2
2 19
2-4'“1(“0'91)‘% _]__4700pF(Note2) Vss2 VERT
0.1F(Note2 - '7,; 3| — 18
HE( )rJ-; ﬁrﬂ“—— AC HOR
1uF a|__ g 17
cs & PoB B
. 5 (=] 16
Microcomputer SCK i P4 ——
6 15
SIN 5 P3G Mixing
7 Tok >>§ - 14 video pre - amp
77[; 8 w 13
VoD1 T P1/R R
9 12
<« P6 PO/BLNKO BLNKO
10 "
L5V ~«—P7 Vssit
100uF 100uF
+N— -+
iy
T F 1uF
} |

fsl-
T
3_
Lg]

Note 1: Use this 1% precision element.
Note 2: Use this 10% precision element.

Fig. 9 Example of the M35044-XXXSP peripheral circuit (M35044-XXXFP peripheral circuit is same as that of M35044-XXXSP)

Note for waveform timing of the horizontal sig-
nals to the HOR pin.

Set horizontal synchronous signal edge* waveform timing to under
5ns and input to HOR pin.

Set only the side which set by BIF register waveform timing under.
5ns and input to HOR pin.

*: Set front porch edge or back porch edge by B/F register.

Horizontal synchronous signal input

RENESAS
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
VDD Supply voltage With respect to Vss. —0.3t0 +6.0 vV
Vi Input voltage Ves -0.3=VIsVoD +0.3] V
Vo Output voltage Vss £ Vo= VDD \Y
Pd Power dissipation Ta = 25°C 300 i mwW
Topr Operating temperature —20t0 +85 °C
Tstg Storage temperature —40to +125 1 °C

RECOMMENDED OPERATING CONDITIONS (vop = 5v, Ta = 20 to +85°C, unless otherwise noted)

Symbol Parameter - Limits Unit
Min. Typ. Max.

VDD Supply voltage 4.75 5.0 5.25 \

ViH “+4” level input voltage SIN, SCK, CS, AC HOR, VERT 0.8vop| voo | voo v

ViL “L" level input voltage SIN, SCK, CS, AC HOR, VERT 0 0 |o2voD| V

Fosc Oscillating frequency for display 20.0 — 80.0 | MHz

ELECTRICAL CHARACTERISTICS (VDD = 5V, Ta = 25°C, unless otherwise noted)

Symbol Parameter Test conditions - Limits Unit
Min. Typ. Max.

VDD Supply voitage Ta =-201to +85°C 475 5.0 5.25 \%

DD Supply current VDD = 5.25V — 30 50 mA

VOH “H” level output voltage PO P7 Vb = 4.75V, Ion = 0.4mA 35 | — | — v
CPOUT VDD = 4.75V, loH = 0.05mA

VoL “L” level output voltage PO~ P VbD =475V, 1oL = 0.4mA — — 0.4 %
CPOUT VDD = 4.75V, (oL = 0.05mA

Ri Pull-up resistance SCK, AC, CS, SIN VDD = 5.0V 10 30 100 | kQ

1RENESAS
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Note for Supplying Power

Timing of power supplying to AC pin

The internal circuit of M35044-XXXSP/FP is reset when the level of
the auto clear input pin AC is“L". This pin in hysteresis input with the
pull-up resistor. The timing about power supplying of AC pin is shown
in Figure 10.

Timing of power supplying to Voo and Vobz.
Supply power to VD01 and Vo2 at the same time.

Voltage
v
VDD —— - e e e
Supply voltage

0.8%xVDD ~—g-——-=—--=—————

0.2XVOD ~~J==—f-——=--—----posoo————- - ———————
{
{

VAS
(AC pin input voltage)

more than 1ms

Time tis]

Fig. 10 Timing of power supplying to AC pin

After supplying the power (Vob and Vss) to M35044-XXXSP/FP and
the supply voltage becomes more than 0.8 x VDb, it needs to keep
Vit time; tw of the AC pin for more than 1ms.

Start inputting from microcomputer after AC pin supply voltage
becomes more than 0.8 x Vob and keeping 200ms wait time.

PRECAUTION FOR USE

[Notes on noise and Iatch—up]

in order to avoid noise and latch-up, connect a bypass capacitor
(=0.1uF) directly between the Vpo1 pin and Vss pin, and the Vooz pin
and Vss pin using a heavy wire.

DATA REQUIRED FOR MASK ROM ORDERING

Please send the following data for mask orders.

(1) MB5044-XXXSP/FP mask ROM order confirmation form

2) Mask specification form

3) ROM data (EPROM 3 sets)

4) Floppy disks containing the character font generating program
+ character data

(
(
(

LENESANS
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STANDARD ROM TYPE : M35044-001SP/FP
M35044-001SP/FP is a standard ROM type of M35044-XXXSP/FP.
The character patterns are fixed to the contents of Figure

11to 13.
0016 0116 0216 0316 0416 0518 0616 0716
!
ST N N
IS T
E
t 1 T Ht
0816 0C1s OF1e
T
¢ B
1016 1116 1216 1316 1416 1516 1618 1718
eaaee: Siaziazaasai] tesiszizsis tiszisssass) AT
asazss H H sazess T TR H
EHEHEH EHHHET
!
B a: 3 o o o azeas)
u3a HHHHH T i Y HHHHH fsesasas
1818 1918 1A16 1B1s 1G1e 1D16 1E16 1F16
R resrnnees ) =0
352 veenames! o 83 32 3]
2 Y FE
o
¥
?
:.‘: = H *llllll O 1 rienneos]

Fig. 11 M35044-001SP/FP character patterns (1)
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