To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




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

1RENESAS

RenesasTechnology Corp.



MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

DESCRIPTION

The M35043-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 (M35043-XXXSP) or a 20-pin shrink SOP package
(M35043-XXXFP).

For M35043-001SP/FP that is a standard ROM version of M35043-
XXXSP/FP respectively, the character pattern is also menticned.

FEATURES
e Screen cOmMPOSItIoN ... 24 columns x 12 lines
* Number of characters displayed .........ccocceeiveinncenees 288 (Max.)
* Character composition .....cc...ccccenrimvieninaanns 12 x 18 dot matrix
o Characters avaitable ..., 128 characters
« Character sizes available ..................... 4 (horizontal) x 4 (vertical)
« Display locations available
Horizontal direction ... 1000 locations
Vertical direction ......ccvocvennrenreniieiiceens 1023 locations
« Blinking ... Character units

Cycle : division of vertical synchronization signal into 64 or 32
Duty :25%, 50%, or 75%
@ Data input ..o By the 16-bit serial input function
* Coloring
Character Color ........cvcvvimrnnn.
Background coloring

Character unit
Character unit

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

Border coloring .......ccceveeriveinciienenninnene 8 colors (RGB output)
Specified by register

Raster colofing ....cccovrveieecnnceiie e 8 colors (RGB output)
Specified by register

» Blanking Blanking off

Character size blanking
Border size blanking
Matrix-outline blanking
All blanking (all raster area)
+ Qutput ports
4 shared output ports (toggled between RGB output)
4 dedicated output ports
» Display RAM erase function
« Display input frequency range ..........c........ Fosc = 30MHz-60MHz

APPLICATION

Monitor

PIN CONFIGURATION (TOP VIEW)

CPOUT « 1] e bo]  voo2
VIR [2] [19] «- VERT
AC - [3] g [1g] « HOR
TS - [4] by 7] - PeiB
SCK - [5] S [i6] — P4
SIN - [g] o< [18] - P3/G
TCK = [7] % 4] - P2
voor (8] ) 3] — P1/R
P6 « [9] o 2] - PO/BLNKG
P7 « 1o} i1 vss

QOutline 20P4B

cPOUT « [T O Pl  Vvooz
VIR [Z] [1g] <~ VERT
AC - [3] 5 18] « HOR
s~ [4] by 7] - Ps/B
SCK - [5] S 6] — P4
SIN - [6] N 18] - P3/G
TCK = [7] b 4] - P2
voor (8] 5 3] - P1/R
P6 (9] o [12] - PO/BLNKO
P7 « [ig] ] vss

Outline 20P2Q-A
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

PIN DESCRIPTION

Pin . Input/ .
Nurer|  Symbol Pin name Output Function
1 | CPOUT Phase difference | Output | Connect loop filter to this pin.
1pin
2.4kQs1 % 47009':‘[
0.1uF+2 *2 ‘|' %1 Use at 1% precision
I 7T *2 Use at 10% precision
2 [ VIR Frequency control - Connect to GND.
3 |AC Auto-clear input Input | When “L”, this pin resets the internal IC circuit. Hysteresis input. Includes built-in puli-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 pull-up resistor.
5 1 SCK Serial clock input input | When cs pin is “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 display control register and
the display data memory. Hysteresis input. Includes built-in pull-up resistor.
7 | TCK Test clock Input | Input for test. Please connect to GND using circuit earthing pin.
8 | VobD1 Power pin - Piease connect to +5V with the power pin.
9 | P6 Port P6 output Output | This is the output port. Port data is set by PTD6.
10 | P7 Port P7 output QOutput | This is the output port. Port data is set by PTD7.
11 | Vss Earthing pin = Please connect to GND using circuit earthing pin.
12 | PO/BLNKOQ | Port PO output Output | This pin can be toggled between port pin output and BLNKO signal output.
13 | PH/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 | PY/G Port P3 output Output | This pin can be toggled between port pin output and G signal output.
16 | P4 Port P4 output Cutput | 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 Harizontal 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 | VDD2 Power pin - Please connect to +5V with the power pin.
4140 RENESANS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MEMORY CONSTITUTION SCREEN CONSTITUTION
Address 00016 to 11F16 are assigned to the display RAM, address The screen lines and rows are determined from each address of the
12016 to 12816 are assigned to the display control registers. The in- display RAM. The screen constitution is shown in Figure 2.

ternali circuit is reset and all display control registers (address 12018
to 12816) are set to “0” and display RAM (address 00016 to 11F16)
are set to “FFis” when the AC pin level is “L.".

Memory constitution is shown in Figure 1.

DAF | DAE | DAD | DAC | DAB | DAA | DAY | DA8 | DA7 | DA | DAS | DA4 | DA3 DA2 | DA1 DAO

00016 0 BB BG BR |BLINK B G R 0 C6 C5 C4 C3 c2 C1 co
Background Blink- Character color Character code
coloring ing :

11F16 0 BB BG BR | BLINK B G R 0 C8 C5 C4 C3 c2 C1 Cco
12016 0 0 DIVS2|DIVS1 | DIVSO | DIVIQ | DIVS | DIV8 | DIV7 | DIV6e | DIVS | DIv4 | DIV3 | DiV2 | DIV1 | DIVO
12116 0 0 PTD7 | PTD6 | PTDS | PTD4 | PTD3 | PTD2 | PTD1 | PTDO | PTCS | PTC4 | PTC3 | PTC2 | PTC1 § PTCO
12216 0 0 |SPACE2|SPACE!|SPACED|TESTS| HPS | HP8 | HP7 | HP6 | HP5 | HP4 | HP3 | HP2 | HP1 HPO
12316 0 0 |TEST3|TEST2|{TEST1|TESTCG| VP9 | VP8 | VP7 | VP6 | VP5 | VP4 | VP3 | VP2 | VP1 VPO
12416 0 0 |TESTS|TEST4{DSP11|DSP10| DSP9 | DSP8 | DSP7 | DSP6 | DSPS | DSP4 | DSP3 | DSP2 | DSP1 | DSPO
12516 0 0 |VSZ1H1|VSZ1HO{VSZ1LT1{VSZIL0|V1SZ1{VISZ0| LIN9 | LIN8 | LIN7 | LING [ LIN5 | LiN4 | LIN3 [ LIN2
12616 0 0 |VSZ2H1|VSZ2HO|VSZ2L1|VSZ2L0|V18SZ1|V18SZ0| LINT7 | LIN16 | LIN15 | LIN14 | LIN13 [ LIN12 [ LINT1 | LIN1O
12716 0 0 |HSZ21|HSZ20|HSZ11|HSZ10|BETA4|TEST8|{TEST7|TEST6| 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

LmeROW1 2 (3|4 i5 6|78 {9 |[10}11{12]13|14|16}16 |17 18|19 |20}21 2223|224
1 000181 CO118| 00216| 00316} 00416 005:6] G0B16| 00716} 00816 | 00916} ODA16] 00B15| 00C!5] 00D:6| 00E 16| 00F 15| C10is| 01115| 01216 01315{ 014i6{ 01516| 01616| 01716
2 | 01816] 01915] 01A15| 01B16} 01C15| 01016 | 01E16| 01F16} 02016 | 02116 02216 02316| 02415| 025:6] 02615) 02715| 02816 02915| 02A15| 02B15| 02C16| 02018 | 02E16| 02F16
3 | 03018] 03115] 0321s| 03316| 03416| 035:6) 03616| 03716| 03616 | 03916 03A15]| 03B16| 03C15| 03D16| 0316 03F 16| 04016 04115{ 04216 04315} D4416| 04516 04615| 04716
4 | 04816] 04915] 04A16] 04B16} 04C:5| 04D16 | O4E16| 04F:6| 05018] 05116| 05215| 05316 05416| 05516| 05616 | 05716 ) 05816 | 05916| 05A16| 05B15| 05C16| 05C18{ 05E16| 05F16
5 | 06016| 06115| 06216) 08316] 06415) 06515 06616| 06716 | 06815) 06916| 06A18| 06B15| 06C15| 06D1s| O6E16) 0BF16| 07016| O7115) 07215| 07315| 07418| 07518 O7618| 07716
6 1 07818] 07916{ 07A16] 07816| 07C15| 07016 | 07E16| 07F16| 08015{ 08116| 08215} 08316] 08416| 08516 08615] 05715] 08815 0891| G3A16| 08515 08G 16| 08D16 | 08E 16 08F 16
7 | 0906} 09136 09215} 09316{ 09415 09516 09616| 09716 09815{ 09916| 09A15| CIB16] 09C15| 09D15| 09E16] 09F 16| 0ADIG] 0A115| 0A216| 0A316| 0A416| 0AS15| 0AGI5| 0ATI6
8 | 0A816} 0A9i6|0AAIs| 0AB16|0AC 15| 0AD16| OAE 16] OAF 16| 0BD15{ 0B 116 0B215) 0B3i6{ 0B416)| 0BS1s| 0B616| OBT16 | 0BB15| 0B915|CBA18) 0BB16|08C16|0BC16| 0BE18| 0BF18
9 |0C016}0C1:5{0C215| 0C316| 0C415| 0CH16| 0C616] 0C718| 0CB15{ 0C916{0CA15|OCB16{0CC16{0C0 18| GCES | 0CF18| OD018) 0D 115| 00218 00318| 00416 0D518| 0D618| U0716
10 [0D818} 0D916]00A15|{0DB16|0DC:5|0DD16 | 0DE16) ODF 16| OE015 | OE 16| 0E215)| OE316] OE416| 0E516| CE616| OE 716 | OEB16] OE915|CEA18| OEB16}{0EC18|0ED15| OEE!s | OEF18
11 | OF016] OF116] OF216] OF316| GF418] OF518| OF616] OF715] OF815| OF918) OFA15| OFB16{0FC16{0FD16] OFE1e| OFF16| 10016 10115 10216| 10316) 10416[ 10518| 10618 10716
12 | 10816] 10915| 10At5] 10R16] 10C15] 10D16{ 10E16] 10F18] 11015| 11118 11218] 11316] 11416] 11516] 11616| 11716| 11816 11N15| 11Ass] 11B16) 11C18[ 11018 | 11E18| 11F16

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

Fig. 2 Screen constitution
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

REGISTERS DESCRIPTION

(1) Address 1201s

Contents
DA Register Remarks
Status Function
© | Setmultiply value (frequency value) of horizontal synchronous fre- | Display frequency is computed as
0 DIVD quency. shown below.
1
FOSC = fH x N1
© :
1 DIV1 Fosc {MHz] : Display frequency
1 H [kHz] : Horizontal synchronous
0 signal frequency to HOR
© | N1=X (Divax2m pin.
2 DIV2 n-0 N1 : Shown left
1 | N1:frequency value Set display frequency FOSG to within
30MHz to 60MHz range.
© When display frequency FOSC, set fre-
3 DIv3 quency value N2 in association with
1 DIVSO and DIVST.
o)
4 Div4
1
©
5 DiV5
1
@
6 DIV6
1
@)
7 DiV7
1
@)
8 Div8
1
@
9 DIV9
1
©@
A DiVi0
4
@ | Setfrequency value N2 Set frequency value N2 in association
B DIVS0 DIVS Frequency with display frequency range.
1 1 0 value N2 Display frequency | Frequency value N2
0 0 Division into 2 55 ~ B0 Division into 2
(@) 0 1 Division into 3 40 ~ 55 Division inio 3
Cc DIVS1 1 0 Civision into 4 30 ~ 40 Division into 4
1 1 1 Do not set
@ | It should be fixed to “0".
D DIVS2
1 Can not be used.
Note: The mark O around the status value means the reset status by the “L” level is input to AC pin.
RENESANS 4-143
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(2) Address 12116

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,
1 BLNKO output. Polarity is set by PTDO. BLK1, and DSPQ to DSP11 settings.
©@ | P1 output (port P1). Port data is set by 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.
© | P3output (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.
© | PS5 output (port P5). Port data is set by PTD5.
5 PTC5
1 B signal output. Polarity is set by PTDS5.
©@ | "L output (PO output) or negative polarity output (BLNKO output). | PO pin data control.
6 PTDC
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 | trok
1 “H" output (P2 output).
©@ | “L” output (P3 output) or negative polarity output (G signal output). | P3 pin data control.
9 PTD3
1 “H” output (P3 output) or positive polarity output (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" output (P5 output) or positive polarity output (B signal output).
© | “L" output (P8 output). P6 pin exclusive port output state con-
C PTD6 trol.
1 “H” output (P6 output).
@ | “L"output (P7 output). P7 pin exclusive port output state con-
D PTD7 trol.
1 “H” output (P7 output).
4ras RENESANS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(3) Address 12216

[S] represents one line worth of spaces.

Contents
DA Register Remarks
Status Function
HEO @ | It HS s the horizonta! display start location, Horizontal display start location is
0 (LSB) 9 specified using the 10 bits from HPS
1 HS =T x (Z2"HPn + N). to-HPO.
n=0 Note: HP9 to 0 = (00000000002) and
© T: The cycle of display frequency {00000101112) setting is forbidden
! HP1 1 HSZ11 HSZ10 N
HSZ21 HSZ20
0 0 6
o 0 1 7
2 HP2
1 0 8
1
1 1 9
@) 1000 settings are possible.
3 HP3
1
@
4 HP4
1
(©)
5 HP5
1
o)
6 HP6
1
©
7 HP7
1
@
8 HP8
1
9 HP9 ©
(MSB) ]
@ | it should be fixed to “0".
A TEST9
1 Can not be used.
@ SPACE Number of Lines and Space Leave one line worth of space in the ver-
B SPACEQ 2 1 0 (5] represents space} tical direction.
1 0 0 0 12 For example, 6 [S] 6 indicates two sets
0 0 1 181081 of 6 lines with a line of spaces between
©@ 0 1 0 2(s] 8 [5]2 lines 6 and 7.
C SPACE1 0 1 1 3(5] 6 (513 A line is 18 x N horizontal scan lines.
1 1 0 0 4(5) 4 (814 N is determined by the character size in
1 0 1 5 2 [§5 the vertical direction as follows:
@ 1 1 0 5516 xIN=1 x2N=2
D SPACE2 1 1 1 6586 x3N=3 x4N=4

RENESAS

RenesasTechnology Corp.

4-145



MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(4) Address 12316

Contents
DA Register Remarks
Status Function
VPO © | 11 VS is the vertical disptay start location, The vertical start location is specified
0 LSE 9 using the 10 bits from VP9 to VPO.
(LSB) 1 VS = H x { Z29VPn). VP9 to VPO = (00000000002) setting is
n=0 forbidden. B
@ | 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 I HOR
© i
2 VP2 _
1 i
VP
© 3
3 VP3
1 HP
P IS
Ej Character
@ > displaying area
4 VP4
1
@
5 VP5
4
@)
6 VP8
1
©
7 VP7  —
1
@)
8 VP8
1
9 VP9 ©
(MSB) ]
@ It should be fixed to “0”.
A TESTO
1 Can not be used.
@ | it should be fixed to “0”.
B TEST1
1 Can not be used.
@ | Itshould be fixed to “0".
C TEST2
1 Can not be used.
@ | 1t should be fixed to “0”.
D TEST3
1 Can not be used.
414 RENESANS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(5) Address 12416

4

Can not be used.

Contents
DA Register Remarks
Status Function
@ | Blanking isin 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 isin 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 is 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 BLK1.
@ | Blanking isin 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 isin 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 DSPs
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 BLKQO 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.
@ | Blanking is 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 dispiay mode specified by except BLKO and BLK1.
@ | 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 BLKO and BLK1.
@ | Blanking is in the display mode specified by BLKO and BLK1. Sets the display mode of line 12.
B DSP11
1 Blanking is in the display mode specified by except BLKO and BLK1.
@ | It should be fixed to “0".
C TEST4
1 Can not be used.
@ | It should be fixed to “0".
D TESTS

Note: Refer to DISPLAY FORM1.
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M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(8) Address 12516

Contents
DA Register Remarks
Status Function
The first line is set by VSZ1L0 and VSZ1L 1. . o )
o Lz @ | The second to 12ih lines are set by VSZ2L0 and VSZ2L1. g?:éigf;osr'f:esgg‘dnﬁn‘g the vertical
1 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 VSZ1L0 and VSZ1L3. . I ]
© | The second to 12th ines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
1 LIN3 T direction for the 3rd line.
y 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 VSZ1L0 and VSZ11.1. . . .
@ | The second to 12th fines are set by VSZ2L0 and VSZ2L1. Character size setfing in the vertical
2 LIN4 — direction for the 4th line.
1 The first fine is set by VSZ1H0 and VSZ1H1.
The second to 12th lines are set by VSZ2HO0 and VSZ2H1.
The first fine is set by VSZ1L0 and VSZ1L1. w -
. N © | The second to 12th fines are 5ot by VSZ2L0 and VSZ2L1. g’;j;gf;;‘fﬁ:g:ﬁ"ﬁ;“ the vertical
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 -
. LG ©@ | The second to 12th lines are set by VSZ2L0 and VSZ2L1. g:‘j;:gf;;:fﬁ:gm%: the vertical
1 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. . M ;
5 UN7 © | T soc0nd to 12th fines are sot by VSZ2LG and VSZ2L1. ;?jé:gf;;’fﬁesimi‘a” the vertical
) 1 The first fine is set by VSZ1HO and VSZ1H1. ’
The second to 12th lines are set by VSZ2HO0 and VSZ2H1.
A The first line is set by VSZ1L0 and VSZ1iL1. . - )
© | e second to 12th fines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
6 LING ——— direction for the 8th 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. ! I '
© The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhara}cter sizé sett\n_g In the vertical
7 LIN9 — direction for the 9th line.
1 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 V18Z0 direction for the 1st line.
V1SZ1 | VISZ0 | Vertical direction size . N .
1 0 5 ot (display monitor 1 ~ 12 line)
0 1 2H/dot
@
1 0 3H/dot
9 viszi 1 1 1 4H/dot
© H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
A VSZ1LO |~ — ~ direction {display monitor 1 line) at “0”
1 VSZiL1{VSZ1L0 | Vertical direction size state in register LIN2 ~ LIN17.
0 0 1H/dot
A 0 1 2H/dot
)
1 0 3H/dot
B VSZiLt 1 1 1 4H/dot
@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
C VSZiHD ~ - PppeT—— direction (display monitor 1 line) at “1”
1 VSZ1H1|VSZ1HO{ Vertical direction size state in register LIN2 ~ LIN17.
0 0 1H/dot
0 1 2H/dot
@
1 0 3H/dot
D VSZiH 1 ) 1 4H/dot
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RenesasTechnology Corp.



MITSUBISHI MICROCOMPUTERS
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SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(7) Address 12616

Contents
DA Register Remarks
Status Function
The first line is set by VSZ1L0 and VSZ1L1. ; B .
0 LIN1G @ The second to 12th lines are set by VSZ2L0 and VSZ2L1. gi?sésgt:;osrlft?:?&ﬂ%:%the vertical
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. : o ]
1 o © | The second to 12t lines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
VT direction for the 11th line.
4 The firstline is set by VSZ1H0 and VSZ1H1.
The second to 12th lines are set by VSZ2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. : - .
) LNg2 © | The second to 15th lines are st by V&Z2L0 and VSZ2L1. ;t‘:cr:g;egosr'fﬁesfg{;‘%i:;”’e vertical
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. . A .
© | The second to 12th iines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
3 LIN13 — direction for the 13th line.
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. 4 - .
4 LIN14 o The second to 12th lines are set by VSZ2L0 and VSZ2L 1. Si?:;g;e:osr'fﬁ:?ﬁ;?i:;the vertical
y The first line is set by VSZ1HO and VSZ1H1. :
The second to 12th lines are set by V§Z2H0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. ! s .
© | The second to 12th fines are set by VS72L0 and VSZ2L1. Character size setting in the vertical
5 LIN15 — direction for the 15th 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. N N .
@ | 7he second to 12th fines are set by V672L0 and VSZ2L1. Character size sefting in the vertical
6 LIN18 e S 3 direction for the 16th line.
4 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. : g "
; LN © | 11 second to 12th fines are set by V87210 and VSZ2L1. g::crﬁgf;;'f:esfétt'ggli::he vertical
" The first line is set by VSZ1HO0 and VSZ1H1. ’
The second to 12th lines are set by VSZ2HQ and VSZ2H1.
© | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
8 V18S8Z0 direction for the 18th line.
V18SZ1|V18SZ0| Vertical direction size . § X
1 5 5 THrdot (display monitor 1 ~ 12 line}
0 1 2H/dot
Q
. 1 0 3H/dot
9 Vissal ’ 1 1 4H/dot
@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
A VSZ2L0 - —— direction (display monitor for 2 ~ 12 line)
1 V8Z2L1|VSZ2L0| Vertical direction size at “0” state in register LIN2 ~ LIN17.
0 0 1H/dot
1 2H/dot
Q@
1 0 3H/dot
B vezaLt 4 1 1 4H/dot
©@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
C VSZ2H0 TSI TR direction (display monitor for 2 ~ 12 line)
1 VSZ2H1|VSZ2HO| Vertical direction size at™1” state in register LIN2 ~ LINT7.
0 0 Hidot |
0 1 2H/dot
©
1 0 3H/dot
D vSZ2H1 1 1 4H/dot
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(8) Address 12716

Contents
DA Register Remarks
Status Function
@) RB RG RR Color Sets the color of all blankings.
0 RR 0 0 4] Black
1 0 0 1 Red
0 1 0 Green
© 0 1 1 Yellow
1 RG 1 0 0 Blue
1 1 0 1 Magenta
1 1 0 Cyan
@ 1 1 1 White
2 RB
1
© BB BG B8R 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 Yellow
4 FG 1 0 0 Blue
1 1 0 1 Magenta
1 1 0 Cyan
@ 1 1 i White
5 FB
1
©@ | It should be fixed tc “0".
6 TEST6
1 Can not be used.
© | It should be fixed to “0".
7 TEST7
1 Can not be used.
@ | It should be fixed to “0".
8 TEST8
1 Can not be used.
© | 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
direction for the first line.
A HSZ10 1 HSZ11 | HSZ10 | Vertical direction size
0 0 1T/dot
1 2T/dot
@ 0
1 0 3T/dot
8 HSZ11 4 1 1 4T/dot
© | T: Display frequency cycle Character size setting in the vertical
C HSZ20 - - " direction for the 2nd line to 12th line.
1 VSZ21 | HSZ20 | Vertical direction size
0 0 1T/dot
0 1 2T/dot
©)
1 0 3T/dot
D Hsz21 1 1 1 4T/dot
4150 RENESAS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(9) Address 12818

Contents
DA Register Remarks
Status Function
© | Blanking of BLK0, 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 harizontal
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 signat
@ | VERT pin polarity is negative electrode Set VERT pin polarity.
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
© BLK Set blanking mode. (Note 1)
5 BLKO 3 0 Blanking mode An example of blanking mode at
1 0 - —— BCOL =*Q", DSPn="0"(n=0~11)
Q Matrix-outline size
- 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 -1 altered.
1 Stop the oscillation of clock for display
© | Display OFF Display can be altered.
A DSPON
1 Display ON
) BLINK Blinking duty ratio can be altered.
B BLINKO 1 o Duty
L 0 0 Blinking OFF
0 1 25%
(©)
1 0 50%
C BLINK1 1 p p T
© 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 i When some of registers DSPi are set to *1”
BCOL 4] When the all of rcg\sterfs ! 9 BLNKO output
BLK{1 | BLKO { DSPn (Note2)are setto*0 DSPr =0 DSPn = 1
Matrix-outline and border dispiay. | Matrix-outline and border display. | Matrix-outline display DSPn = “0" line
a 0 color set: FR, FG, FB color set: FR, FG, FB color set: display RAM :|MalrionutIine 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—sMatrix-outline 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-outline 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
1 0 color set: display RAM color 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.

4152
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M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

Display form 2
M35043-XXXSP 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" )

FR,FG and FB

12dots 12dots 12dots 12dots
- - -
Scanning = - H - ; - 1T
Set character color by dispiay d i Set border color by ! EE H ! Set matrix - outline ! E E ! Set border ! i i
RAM*! (address 0 to 11F1g) P ! display RAM*1 {oaritr colorbydisplay 1 111 color by register o
[ Vodii RAM*3N: 11 1 FR,FG and FB™\ o
| () I o 1 11 1 () '
T [ : : ot : [} L I 1 [ 1
R,G or B output : i i ;
R oo o o
] [ 1 ] " I [ [ N " 1 L) ¥
R Vo . Setmatrix - outline {11
o TR b colorby RAM 1 1 1|
: : : .l ] : [ for display*g 1
BLNKO output ! ! i ! H H
{1) Character display (2) Border display (3) Matrix - outline (4) Matrix - outling
(character size)*? {border size) display and border display
{matrix-outline size) (matrix-outline size)
( Register BCOL = “1")
12dots 12dots 12dots 12dots
- - e e -
T T T ™ e
po neds 5
Scanning = == it =S ¥ . i
i iR : e
T tEHH F i t T
Set character color by display j i Set raster area i | Set matrix - outline i ;: Set border
RAM*' (address 0 to 11F16) b ' color by display ! ' color by register
i : RAMSIN 1!
[ ] 1 1

]
! color by register E
! RR,RG and RB !
! I

b BRI Do Dsetmatic-outing | i
ot b nglborderc?:?rby i 11 1 colorbydisplay | 11 !
et | {1 | Ll gsyRav b RAWSS | |
BLNKO output GNDlevel 1 11 1 oo o N
——————— dm e L B LT epunpuup RN TV || EA S cmmmm et e bl e e S .
(1) Character display {2) Border display {3) Matrix - gutline (4) Matrix - outline
(all blanking size)*2 (all blanking size) display and border display
(all blanking size) (ail btanking 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
{BLNKO 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.

TOTTIT

EEEEERRNEN

EEEEEENEEEEEREN!

I

I

[
I L

IHEENENEERNE

TTTITT T T I T TIT

T

i

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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SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

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 (M35043-XXXSP/FP)

DAF|DAE|[DAD{DAC|DAB{DAA|DA9{DA8 I DA7 | DAG | DAS | DA4 | DA3| DA2 DA1|DAD Addition

[ 200 msec hold ] | System set-up

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

2 |data 12015 | O | O | O [DIVS1|DIVSO|DNV10[DIVS | DIVS [DIV7 | DIV |DIVS | DIV4 [DIV3 | DIV2 [ DIVT | DIV gﬁ,}g?,?g'{,‘;‘ﬂ;‘g’(‘ﬁ%m)

3 |data 12116 | O 0 |PTD7IPTD6| 1 |PTD4| t |PTD2| 1 1 1 0 1 o 1 1 |Output setting

4 |data 122161 0l 0| 0|0l o] o |HPo|HP8|HP7|HPE|HPS|HP4|HP3|HP2|HP1|HPO Eggﬁgg‘gggggg‘ay

5 data 1236|000 o o]| o |veelves|ver|vre|ves|vra|vea|vrz2|ve1|vPo ?éi:{fj;‘;‘gg’%

6 |data 12416 | O 0 0 0 0|00} 0 0 0 0 0 0 0 | 0 | O |Display form setting

7 |data 12516 | O 0 0 0 0 0 0 0 0 0] 0 a 0 o] 0 0 | Character size setting

8 |data 1266 | O [ 0 | O} O] O|jJ0O|JO]|O0O}|O0O|O]|O0jO0| O] 0} 0] O |Character size setting

Color,
9 |data 1276 [ 0 1 O[04 0300|0010 |00 0}0 |00 0|0 ersize setting

10|data 1286 | 0] 0o |o]o|oe]o]| 1|0} 1|1 |eomiporv] o o]fo gf&fyfgfnf'motez)
[ 200 msec hold ]
11 | data 00056 | O | BB | BG | BR |BLUNK| B G R 0 |Ce|C5|C4|C3|cCzjCr]cCo
12
: Character ) :
background | || Character : Character code Character setting
: color ing color :
297

298| data 11F16| O | BB |BG [BR |BLINK| B | G | R O |C6|[C5|Ca|C3|C2|Ct1]|CO

299| address 12816 | 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 | Address setting

300|data 12816 0 oo oot 1]lolofo] 1| 1 {poklpovi 0|00 E}‘fnﬁ'?,{gg'é)disf"ay

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 functicn
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SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

SERIAL DATA INPUT TIMING

M
2
®
4

Serial data should be input with the LSB first.

The address consists of 16 bits.

The data consists of 16 bits.

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.

Ccs | N

)

) [

«

«

[(§

SIN X

XXX XXX XX

LsB )  MSBALSB

) MSB,

v [(¢
Address(16 bits)

)
(
Data(16 bits)
N

(
Data(16 bits)
N+ 1

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 symbois.

12 dots

________ - -~

<

o

el

D0
________ Y. JE

<= When the character extends
to the top line of the matrix,

no border is left at the top.

When the character extends
to the bottom(18th) line of
the matrix, no border is left
le—— at ;p_q_p_qttom.

11

Note : Hatching represents
border.

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

Character code FFi1s is fixed as a blank without background.
Therefore, you cannot register a character font in this code.
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SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

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

Symbol Parameter . Limits Unit Remarks
Min. Typ. Max.
tw(SCK) | SCK width 200 — — ns
tsu(CS) CS setup time 200 — — ns
th(CS) CS hold time 2 — — us )
- See Figure 8
tsu(SIN) SIN setup time 200 —~ - ns
th(SIN) SIN hold time 200 — — ns
tword 1 word writing time 10 — — uS
Ww(CS)
1 us(min.) s J—'
C—S /
tsu(CS) tw(SCK) ) tW(SCK) th(CS)
|
[ |
X A R -
SCK \ / \
" b S N VN
tsu(SIN) th{sSIN)
L R -
SIN
. 4 -
cs l 1) % I
N U tword ((
’ more than 2 u8 jer——— =
WWJW
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 M35043-XXXSP/FP PERIPHERAL CIRCUIT

Horizontal synchronous signal (5V)

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

Synchronous signal
y generatar < Vertical synchronous signal (5V) L + 5V
©r
t 20
cPouT N/  vDr2
2 19
2-4"9(‘”0‘31)-% _L4700pF(N0te2) VIR VERT
0.1uF(Note2, - - 3| = 18
HF(Note2) :J; H,T—*‘Bi AC HOR
14F 4| = 17
cs 8 P5/8
_ 5 S 16
Microcomputer SCK S P4 f—>
6 15
SiN s P3G
7 = 14
n{r— TCK > P2 ——>
8 2] 13
Voot o P1/R
9 12
P56 PO/BLNKO
10 1
< P7 Vss
+5V
100uF 100uF
+N— —N+
T 14F 1uF
fi fi
3] 1l
0.014F] J7 0.01 4F|

B
Mixing
video pre - amp
R
BLNKO

Fig. 9 Example of the M35043-XXXSP peripheral circuit (M35043-XXXFP peripheral circuit is same as that of M35043-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 B/F register waveform timing under
5ns and input to HOR pin.

*: Set front porch edge or back porch edge by BIF register.

Horizontal synchronous signal input

RENESAS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
VbD Supply voltage With respect to Vss. -0.3t0 +6.0 \
Vi Input voltage VsSs0.3=VisVoD +0.3| V
Vo Output voltage Vss S Vo s Vop v
Pd Power dissipation Ta =25°C 300 i mwW
Topr Operating temperature —20to +85 °C
Tstg Storage temperature —40to +125 °C

RECOMMENDED OPERATING CONDITIONS (VDD = 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 \]

Vit “H" level input voltage SIN, SCK, CS, AC HOR, VERT 0.8voo| Voo | vop Y

ViL “ " level input voltage SIN, SCK, CS, AC HOR, VERT 0 0 [oavop| Vv

Fosc Oscillating frequency for display 30.0 —_ 60.0 MHz

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

Symbol Parameter Test conditions - Limits Unit
Min. Typ. | Max.
VDD Supply voltage Ta=-201t0 +85°C 475 | 50 | 525 v
DD Supply current VDD = 5.25V _— 30 50 mA
VoH “H" level outout Vot PO ~P7 VDD = 4.75V, [OH = 0.4mA v
putvetage CPOUT VDD = 4.75V, I0H = 0.05mA S i
VoL “L” level output voltage PO~ P7 Vb =475V, lot - 0.4mA — — 0.4 v
CPOUT VDD = 4.75V, loL = 0.05mA
R Pull-up resistance SCK, AC, CS, SIN VDD = 5.0V 10 | 30 | 100 | ko

RENESAS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACGTER and PATTERN DISPLAY CONTROLLERS

Note for Supplying Power

Timing of power supplying to AC pin

The internal circuit of M35043-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 Vop1 and Vobz.
Supply power to Vpp1 and Vopz at the same time.

Vg
(AC pin input voltage)

Voltage
V]
VDD —wJmm s e
Supply voltage
0.8X VDD ——f-—======-—=—-~
0.2 x Vop —-
w

more than 1ms

Time t(s]

Fig. 10 Timing of power supplying to AC pin

After supplying the power (Vo0 and Vss) to M35043-XXXSP/FP and
the supply voltage becomes more than 0.8 x Vob, it needs to keep
ViL time; tw of the A—C pin for more than 1ms;~

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

PRECAUTION FOR USE

[Notes on noise and latch-up|

In order to avoid noise and latch-up, connect a bypass capacitor
(=0.1uF) directly between the VpD1 pin and Vss pin, and the Vop2 pin
and Vss pin using a heavy wire.

DATA REQUIRED FOR MASK ROM ORDERING

Please send the following data for mask orders.

(1) M35043-XXXSP/FP mask ROM order confirmation form

(2) 20P4B mask specification form

(3) ROM data (EPROM 3 sets)

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

RENESAS
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

STANDARD ROM TYPE : M35043-001SP/FP
M35043-001SP/FP is a standard ROM type of M35043-XXXSP/FP.
The character patterns are fixed to the contents of Figure

11t0 13.
06 0116 0216 0318 0518 0616 0716
S Ssas
H HE i

0B16 0C16 OE1s OF16
r [semassssa: BT
Jaasas nawas Jas: 4
H . s I
T o =
H
1018 1116 1216 1316 1416 1516 1616 1716
: I | H HH HHH HE
H e ass : :
= : S I ZiiE
+ IssEsussenn] oo ssnenssuns] [ensnnaunass pansvessaas] [snanne
1816 1915 1A16 1B16 1C16 1D16 1E1s 1F1e
H * s | it :
! :
T 3 awiw
= H 2 meenarsn B oaneanat
HHHHH ssaassonce: sec: T

Fig. 11 M35043-001SP/FP character patterns (1)
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SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

2016 2118 2218 2516 2616 2716

» ] B3 s tErHe
% B
R H} ”_”

2816 2A16

2B1s 2C16

2E16

T t

T

BT
+
*
t

ront
aas

3118 3216

mwaas seavannsanes

TFOE
HHH

3416

3516

3616

3716

TITETET

sobvsdmumunt

I

Jencannsanas

T
ua

 aBians
IR
Tttt

vususses JiasoansInns

T

3916 3A16

w
o
L=

3F16

rnansonasmns as cesssrsscuns
t
o
¥
4
e
=
T saases

4316 4415

4516

4616

4718

promsmenmnss

TR

4016 4116 4216

HH

T

I

-

ruvuane

ans
T

4816 4916 4A16

Tt T

Tt

s s

yanasmasans

4B16 4C16

4D1s

4E16

S
I
o

T

sassanavanas

reassunsoan:

TS T

T T

renensdaRRINS

82! A H
TTHIITE TIITTITT

IO

T

Fig. 12 M35043-001SP/FP character patterns (2)

RENESAS

RenesasTechnology Corp.

4--163



MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

5716

5616

5516

5416

5316

5216

5118

5016

T

T T

5F1s

0 s
¥ voes

T
3

inanas

T

6716

6F16

vaanaes
T

7716

vienboniann:
yanessssan;

ineuanan;

5E1s

 eadnm
Snsune
T

6616

TIIRT

6E1s

 swsans

smaasrevess

seveesanma’

svenenanuns

7616

sRasSRaRa

wunannanns

5D1s

T

T

6516

sowsmnmas

iveunann;

 oasaasme

M dauuShens s

6D16

sssvas
ITT

snsansas

s naressaan:

7516

snonanacanps

5C16

Hrr

somsausans

6416

AT

TR

rouasum;
smenasan:

H

sanses

T

6C16

ishaanns

T
Aasanea:

T

7416

TR

TITTHTIT

5816

19saER R RAR S

Tt

I

suhubnans

T
rerenan:
T

6316

T

6B16

TIIT

7316

) suunas

esananans

THIT
snessuane:

T

T

saomanaann,

S5A18

Ot

6216

“vEvsOnIn:

B6A16

T

7218

mavesanuove
T
 asavesnea:

o

11T

TRt

5916

6116

aananmaet

T

6916

7116

Senasansess

T

I

5816

T

6018

avsasannaa;

tamas
.o

ssanas

6816

ane

7016

sesasasanal

sessanasoas

7F 16 blank

7E16

7918 7A16 7B16 7C16

7816

7D16

= -L‘A&&&%f H
1t H
1t H
THHHHE
T
i seanaasatens B3
1t
H H
anse e
Hi H
Ht S
H . 5
. T »
H H
H ' s
H HE
il T »]
g T »
H H H
H rues »
S5 Smss adss 33
ane o 2
HH i
HH
HEH B
s H
HHH H
HHH H
lux H tH
HHH H

vawas
iaans
veaus

smans
THT
inesi
Tt

DT HITTT

-001SP/FP character patterns (3)

Fig. 13 M35043
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