SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

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 mentioned.

FEATURES
& Screen cOmpOSItion ......ccccevvveniieciineienns 24 columns x 12 lines
* Number of characters displayed reeeeeraneee. 288 (Max.)
* Character composition .......c.cccccoeuenne .... 12 x 18 dot matrix
* Characters available 128 characters
e Character sizes available .... .... 4 (horizontal) x 4 (vertical)
« Display locations available
Horizontal direction .........coceeeveecrnvnicrcnccnieneciees 1000 locations
Vertical direction ..... 1023 locations
® BIinking ccoveeeeecevenenees .... 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 COlOF ... Character unit

Character unit
... 8 colors (RGB output)
Specified by register

Background coloring
Matrix-outline (shadow) coloring ...

Border Colonng .coveerecereemrmermeiccnerecnnas 8 colors (RGB output)
Specified by register

Raster coloring .c.coovveeeciviciieciicn 8 colors (RGB output)
Specified by register

e 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 output ports
» Display RAM erase function
« Display input frequency range ................... Fosc = 30MHz-60MHz

APPLICATION

Monitor

PIN CONFIGURATION (TOP VIEW)

CPOUT « [1] ~7 bol  vooe
VIR [2] [19] « VERT
AC - [3] = 78] < HOR
TS - [4] P 17} - PsiB
SCK — [5] 8 [i6] — P4
SIN - [g] 5 g — P3/G
TCK - [7] % [14] - P2
voor  [8] %) i3] - PR
P6 « [9] o [12] - PO/BLNKO
P7 « 10} 1 vss

Outline 20P4B

cPOUT «[1] O 0] Vooz
VIR [2] [1g] < VERT
AC - [3] 5 [1g] — HOR
TS - [4] a [17] - P5/B
SCK =[] PR [16] — P4
SIN - [6] > 18] - P3/G
TCK = [7] = 4] - P2
voor (8] 3 3] - P1/R
P6 « [g] © I72] - PO/BLNKO
P7 « 1] i1l vss

Outline 20P2Q-A
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

PIN DESCRIPTION

Pin . Input/ .
Nuter Symbol Pin name Output Function
1 | CPOUT Phase difference Output | Connect loop filter to this pin.
PN T cpout
2.4kQs1 4700pF
0.1uF*2 %2 1 #1 Use at 1% precision
I *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. Inciudes 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 | 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 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 | VbDi Power pin - Please 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 Output | 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/BLNKO | Port PO output Output | This pin can be toggled between port pin output and BLNKO signal output.
13 | PR 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 | Vbp2 Power pin - Please connect to +5V with the power pin.
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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

Address 00016 to 11F16 are assigned to the display RAM, address
12016 to 12816 are assigned to the display control registers. The in-

SCREEN CONSTITUTION

ternal circuit is reset and all display control registers (address 12016
to 12816) are set to “0” and display RAM (address 00016 to 11F16)
are set to “FF1s” when the AC pin level is “l.".
Memory constitution is shown in Figure 1.

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 | DA7

DA6

DAS

DA4

DA3

DA2

DA1

DAO

00016

0

BB

BG

BR

BLINK

C6

C5

C4

C3

C2

C1

Cco

Background
coloring

Blink-
ing

Character color

Character ¢

ode

11F16

BB

BG

BR

BLINK

B

G R 0

C6

C5

C4

C3

C2

C1

Co

12016

Divs2

DIVS1

DIVS0

DIV10|} DIV9 | DIV8 | DIV7

DIVe

DIV5

DIv4

DIV3

Div2

DIVA1

DIVO

12116

PTD7

PTD

6 | PTDS

PTD4 | PTD3 | PTD2 | PTD1

PTDO

PTCS

PTC4

PTC3

PTC2

PTCH

PTCO

12216

SPACE2

SPACE!1

SPACEO

TEST9| HPY | HP8 | HP7

HP6

HP5

HP4

HP3

HP2

HP1

HPO

12316

TEST3

TEST2

TEST1

TESTO| VP9 | VP8 | VP7

VP6

VPS

VP4

VP3

VP2

VP1

VPO

12416

TESTS

TEST4

DSP11

DSP10| DSP9 | DSP8 | DSP7

DSP6

DSP5

DSP4

DSP3

DSP2

DSP1

DSPO

12516

VSZ1H1

VSZ1H0

VSZiL1

VSZ1LO|V1SZ1|V1SZ0| LIN9

LIN8

LIN7

LING

LINS

LiIN4

LIN3

LIN2

12616

VSZ2H1

VSZ2H0

VSZ2L1

VSZ2L0|V18SZ1|V18SZ0| LIN17

LIN16

LIN15

LIN14

LIN13

LIN12

LIN11

LIN1O

12716

0

0

HSZ21

HSZ20

HSZ11

HSZ10|BETA14| TEST8{TEST7

TEST6

FB

FG

FR

RB

RG

RR

12816

0

0

BLINK2

BLINK1

BLINKO

DSPON} STOP |RAMERS| SYAD

BLKA1

BLKO

POLH

POLV

VMAS

K| BIF

BCOL

Fig. 1 Memory constitution

Row
Line

1

2

3

4

5

6

7

8

9

10111 {12113 | 14

15 | 16

17

i8] 19| 20

21

22

23

24

00018

00116

00216

00316

00416

00516

00616

00716

00816

00916} 00A18| 00816 | 00C 15| 00D16

00E16| 00F15| 01016

01116] 01218| 01316

01415

01516

01616

01716

01816

01918

01Ats

01B1s

01Ct6

01018

01Et6

01F16

02016

02116| 02216| 02316| 02415 02516

02616| 02715| 02816

02916 02A16| 02B16

02C16

02015

02E16

02F16

03018

03116

03218

03318

03416

03518

03616

03716

03816

03916| 03A16] 03B16| 03C15| 03D16

03E16| 03F16| 04016

04118{ 04216| 04316

04416

04515

04616

04716

04815

04916

04A1s

04B1s

04Cis

04D1s

04E16

04F18

05018

05116 05216 | 05316| 05416} 05516

05616 | 05718| 05816

05918] 05A16| 05816

05C18

05D1s

05E16

05F16

06015

06116

06216

06316

06418

06518

06616

06716

06815

06915| 06A15} 06B15| 06C16| 06015

06E16| 06F16] 07016

07118 07216] 07318

07418

07518

07616

07716

07816

07916

07A18

07B1s

07C1s

07D1s

07E8

07F16

08016

08116| 08216] 08316{ 08416| 08516

08616} 08716{ 08816

08915 | 0BA16{ 08815

08C16

08D1s

08E16

08F16

09018

09116

09216

09316

09416

09516

09616

09716

09816

09916| 09A18| 09B15| 03C16 | 09D16

09€16} 09F16[ 0ACts

0A115| 0A216| 0A316

0Ad16

0A516

0AB16

0AT16

OlNjOO AW N~

0A815

0A916

0AAIS

0AB16

0AC18

0AD16

0AE15

0AFig

0B01s

0B11s{ 0B216| 0B315{ 0B415| 0BS15

0B616| 0B715{ 0B81s

0B915|0BA16| 0BB16

08C16]08016

0BE1s

0BF16

©w

0C018

0C118

0C216

0C3ts

0C418

0C516

0C616

0C716

0C81s

0C916{0CA18|0CB16{0CC16{0CD18

0CE16|0CF 16| 0D016

00116 00218} 00316

0D4ss

00518

0D616

00716

00815

0D91s

(0DAs

0DB16

00C16

0DD16

0DE1s

0DF16

0ED18

OE116{ OE215) OE316| OE415{ OES16

0E615| 0E715| OEB16

OE916| 0EA16| 0EB16

0EC1s

0ED1s

OEE16

0EF15

0F016

OF118

OF218

0F316

(OFd1s

0F518

OF6ts

0F716

0F815

0F916{ OFAts| OFB16{0FC180F D16

OFEts| OFF15| 10016

10115 10216} 10316

10416

10516

10616

10716

10816

10918

10A16

10B16

10Ci6

10D16

10E16

10F18

11016

11116| 11218] 11316] 11418| 11516

11616| 11716| 11816

11918{ 11A16] 11B16

11Ci6

11016

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 12016

Contents
DA Register Remarks
Status Function
© | Setmuitiply value (frequency value) of horizontal synchronous fre- | Display frequency is computed as
0 DIVO quency. shown below.
1
FOSC = fH x N1
© :
1 DIV1 Fosc [MHZz] : Display frequency
1 fH [kHz] :Horizontal synchronous
0 signal frequency to HOR
@ | N1=X (DIvnx2m pin.
2 DIV2 n-0 N1 : Shown left
1 | Ni:frequency value Set display frequency FOSG to within
30MHz to 80MHz range.
© When display frequency FOSC, set fre-
3 Divs quency value N2 in association with
1 DIVS0 and DIVS1.
@)
4 DIv4
1
@)
5 DIV5
1
@
6 DIV6
1
©
7 DIV7
1
@)
8 DIV8
1
©
9 DIV9
1
©
A DIVi0
1
© | 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 ~ 60 Division into 2
© 0 1 Division into 3 40 ~ 55 Division into 3
C DIVSt 1 0 Division into 4 30 ~ 40 Division into 4
1 1 1 Do not set
© | Itshould be fixed to “0”.
D DIvs2
1 Can not be used.
Note: The mark () around the status value means the reset status by the “L” level is input to AC pin.
& MITSUBISHI i 13
EL ECTRIC



MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(2) Address 12116

Contents
DA Register Remarks
Status Function
© | PO output (port PO). 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.
© | P1output (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.
© | 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).
© | “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 (P6 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).
4 a4 A MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(3) Address 12216

represents one line worth of spaces.

Contents
DA Register Remarks
Status Function
@ | IfHS s the horizontal display start location, Horizontal display start location is
HPO s ) .
0 (LSB) 9 specified using the 10 bits from HP9
1 HS = T x (X 2"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 1 0 8
1 1 9
@) 1000 settings are possible.
3 HP3
1
©
4 HP4
1
©
5 HP5
1
©
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 SPACEO 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[5 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 [§14 N is determined by the character size in
1 0 1 5[ 2 [8]5 the vertical direction as follows:
@ 1 1 0 656 xIN=1 x2N=2
D SPACE2 1 1 1 6556 x3N=3 x4N=4

MITSUBISHI
ELECTRIC
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(4) Address 12316

Contents
DA Register Remarks
Status Function
VPO © | 11 vSis the vertical disptay start location, The vertical start location is specified
0 LSB 9 using the 10 bits from VP9 to VPO.
( ) 1 VS = H x ( £2"VPn). VPS 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
@ 1
2 VP2 -4 .
1 i
VP
© )
3 VP3
1 HP
R s
W Character
@ > displaying area
4 VP4
1
o)
5 VP5
4
@
6 VP&
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.
i 145 x MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M35043-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(5) Address 12416

1

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 isin 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 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 isin 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 isin 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.

@ | 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 5

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 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.

A MITSUBISHI
ELECTRIC
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M35043-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. ; P .
© | The second to 12ih lines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
0 LIN2 e 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 V8Z1L0 and VSZ1L1. . - -
4 tt
; LN @ | The second to 12th Iines are set by V872L0 and VSZ2L1. g?:;g;e;osﬁsesgré”ﬁé” the vertical
4 | The firstline 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. ; P .
©@ | The second to 121h fines are set by VSZ2L0 and VSZ2L1. Character size setting in the vertical
2 LIN4 —— direction for the 4th line.
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 VSZ1L1. o o .
. N © | The second to 12th lines are set by VSZ2L0 and VSZ2L1. g:‘;‘é:gf;o;'fﬁesgmﬁ’;” the vertical
’ 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 12t fines are set by VSZ2L0 and VSZ2L1. gi:‘:c’:g:’e;:r'f::gmﬁé” 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 ;
5 N © | 71 socond to 12th fines are sot by VSZ2LO and VSZ2L1. gi?jc':g;egosr'fs;;m%é” the vertical
i 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. ; - .
@ | The second to 12th lines are set by VSZ2L0 and VSZ2L 1. Character size setting in the vertical
6 LIN8 e 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. : - "
© The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhargcter sizé settmg In the vertical
7 LINS — 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 e direction for the 1st line.
1 V1SZ1 | VISZ0 | Vertical direction size (display. monitor 1 ~ 12 line)
0 0 1H/dot
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 VSZ1L0 ——— direction (display monitor 1 line) at “0”
1 VSZ1L1{VSZ1L0| Vertical direction size state in register LIN2 ~ LIN17.
0 0 1H/dot
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 VSZ1HO - rppeT— 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 i 1 4H/dot
o 148 g MITSUBISHI
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(7) Address 12616

Contents
DA Register Remarks
Status Function
The first line is set by VSZ1L0 and VSZ1L1. . B .
o LIN1O © | the second to 12th lines are set by VS72L0 and VSZ2L1. ;’r‘:crﬁg:]e;osr'fﬁ:fg;;gngyh“' vertical
i 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. ; T .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhargcter size setting in the vertical
1 LIN11 e direction for the 11th line.
1 The first line is set by VSZ1H0 and VSZ1H1.
The second to 12th lines are set by VSZ2HO0 and VSZ2H1.
The first line is set by VSZ1L0 and VSZ1L1. y S .
2 LIN12 o The second to 12th lines are set by VSZ2L0 and VSZ2L1. gi?:cr:g;e;;r‘?ﬁ:?;g%i:;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. : i .
Y The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhargcter size semng>|n the vertical
3 LIN13 s direction for the 13th 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 VSZ1L.1. : L .
4 LIN14 o The second to 12th lines are set by VSZ21.0 and VSZ2L1. dci?:;aig;e;osr'fﬁ:?g;g?i:;me 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. ! s ;
o The second to 12th lines are set by V8Z2L0 and VSZ2L1. Qhare}cter size semngim 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 .
5 LN1G @ | 7he second to 1th fines are set by V672L0 and VSZ2L1. g:‘:crﬁg;egosr'fﬁ;?g;;g”:\”e’he vertical
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. . s :
o The seeond to 12th lines are set by VSZ2L0 and VSZ2L1. Qhargcter size semng_m the vertical
7 LIN17 ————— direction for the 17th line.
" The first line is set by VSZ1HO0 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
irection f line.
8 | V18sz0 .| [F1eszi[vigszo] Verical dieciion size ?;:;;nm(gnti?:r 1181h énﬁne)
0 0 1H/dot
0 1 2H/dot
©
1 0 3H/dot
9 vissa 1 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| PRI, Torleal dredion sie at“0" state in register LIN2 ~ LIN17.
o
0 1 2H/dot
@)
1 0 3H/dot
B vezaLt 1 1 1 4H/dot
©@ | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
C V8Z2H0 - ERTINY direction (display monitor for 2 ~ 12 line)
1| R Ve"'“'f};’;“:"” size at*1" state in register LIN2 ~ LIN17.
o
0 1 2H/dot
©
1 0 3H/dot
D VSz2H 1 1 4H/dot
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(8) Address 12716

Contents
DA Register Remarks
Status Function
© 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 Yellow
1 RG 1 0 0 Blue
1 1 0 1 Magenta
1 1 0 Cyan
@ 1 i 1 White
2 RB
5
©@ 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 Yellow
4 FG 1 0 0 Blue
1 1 0 1 Magenta
1 1 0 Cyan
@) 1 1 1 White
5 FB
1
© | It should be fixed to “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
A HSZ10 - e direction for the first line.
1 HSZ11 | HSZ10 | Vertical direction size
0 0 1T/dot
1 2T/dot
B HSZ11 © 1 0 3T/dot
1 1 1 4T/dot
@ | T: Display frequency cycle Character size setting in the vertical
C HSZ20 ) Tz 1195220 | Verical direction size direction for the 2nd line to 12th line.
0 0 1T/dot
0 1 2T/dot
D HsZ24 o 1 0 3T/dot
1 1 1 4T/dot
4-150 MITSUBISHI
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(9) Address 12816

1

Divided into 32 of vertical synchronous signal

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 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
) Bk Set blanking mode. (Note 1)
5 BLKO 3 0 Blanking mode An example of blanking mode at
1 0 0 Matrix-outline size BCOL =07, DSPn ="0" (n = 0 ~ 11)
: shown left.
© 0 1 Character size
1 0 Border size
6 BLKT 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
© SONK Blinking duty ratio can be altered.
B BLINKO . 0 Duty
1 0 0 Blinking OFF
0 1 25%
| © 1 0 50%
¢ BLINK1 1 1 75%
1
© Divided into 64 of vertical synchronous signal Blinking frequency can be altered.
D BLINK2

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

A MITSUBISHI
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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 ]  Whentheall of reg|ster’s ) g BLNKO output
BLK1 | BLKO | DSPn (Note2)are setto“0 DSPn = 0 DSPn = 1
Matrix-outline and border display. | Matrix-outline and border display. | Matrix-outline display DSPn = “0" line
0 0 color set: FR, FG, FB color set: FR, FG, FB color set: display RAM :lMatrix-outIine 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-sMatrix-outline size
Matrix-outline display Matrix-outline display DSPn = “0” line—Matrix-outline size
1 1 color set: display RAM color set: display RAM Character
(Note 3) (Note 3) DSPn = “1" line—sCharacter size
Malrix-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 dispiay 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.

4 —-152
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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")

Scanning =

Set character color by display
RAM*1 (address 0 to 11F16)

R,G or B output

12dots 12dots 12dots 12dots
e —— - -
: - , - 5
i E Set border color by ii EE Set matrix - outline E E E ! Set border ! E i !
N display RAM*1 e color by display p 11t 1 color by register o
N int RAM*3 \t o FR,FG and FB\ b
1! ot ) L ' 1 1 1

L
I
1
)
1
i
'

I

1

1
] 1
t 1
1 1
1 1
) 1

i
) ]
1 i
1 |
1 I
1 1
1 1
I |
1 i
I ]
1 t
1 |
1 |
C L

BLNKO output

' '
] |
| |
I 1
i I

1
¥ i
t i
' '
| t
1 |
I |
1 1
1 i
1 i
i t
| t
I t
I |
L

[

Set matrix - outline
color by RAM
for display*3

1 1
1 i
1 t
t ]
I |
| 1
1

I

N

(1) Character display
(character size)*?

( Register BCOL = “1")

(2) Border display
(border size)

(3) Matrix - outline
display
{matrix-outline size)

(4) Matrix - outline
and border display

{matrix-outline size)

(all blanking size)

(all btanking size)

12dots 12dots 12dots 12dots
-~ B
Scanning - H - : - ke
Set character color by display ' E i i Set raster area ! EE Ei E Set matrix - outline i E ! ! Set border E i E !
RAM*' (address 0 to 11F1s) oo color by register b color by display b f ' color by register oo
{ !l ! RRRGandRB E I RAM*3 N\ [ FRFGand FBN\! 11 |
| | ' g ! [1E] ] + 1 1 1 11 |
R,G or B output /),// V m W/ N W

Do Do U Usetmarix-outing | ! !
b by iset borderco*l?r by 1 ! colorbydisplay | 11 !
Wil || L e s
1 [ ] ] o ] 1 [ | t 1 1

BLNKOoutput GNDlevel 1 11 | = ______ O 0 S O S S O N S

(1) Character display (2) Border display (3) Matrix - outline (4) Matrix - outline
(all blanking size)*2 (all blanking size) display and border display

*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 t4dots).

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.

IHEBNANERNRNEEEE
AR NERENEEEEEREN!

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 (M35043-XXXSP/FP)

DAF|DAE|DAD|{DAC|DAB|DAA|DA9{DA8|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 12016 | O | O | O |DIVS![DIVSO|DIVI0|DIV|DIV8 | DIV7 | DIV6 | DIVS| DIV4 |DIV3 | DIV2| DIVT | DIVO §§,?(§?,?gf{,g‘ﬁlj‘§?ﬁ¥)te”

3 |data 12116 | O 0 [PTD7|PTD6| 1 |PTD4| t [PTD2| 1 1 1 0 1 0 1 1 | Output setting

4 |data  12216| 0 | 0| 0| 0| 0! 0 |HPo{HP8|HP7|HPE|HP5|HP4|HP3|HP2|HP1|HPO E‘ggﬁgg‘ggt‘{:ﬁg‘ay

5 |data 1236| 0 ] 0] 0| 0| o] o |veaves|vP7|vPe|vPs|vPa|vpa|vp2|vP1ivro %‘Zﬁiﬁi’i&’.’%

6 |data 12416 | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [Display form setting

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

8 |data 12616 | O 0]0 0 ojJojo]o 0 0 0j0]0 0 0 | 0 |Character size setting

Color,
9 |data 276 { 0y 0040} 000|000} 0]0}0]|O0C)0}0 character size setting

Display OFF,
display form {(Note 2)

10 | data 12816 | O 0 0 0 0 01]0 1 0 1 1 [POLH{POLV| O 010

[ 200 msec hold ]

11 | data 00016 | O |BB|BG|BRBUNKf B | G| R} 0 |C6|C5|C4|C3|C2|C1|CO

12
: Character | g 1 Gharacter ||
: background | || : Character code Character setting
: : : ing color :
: : : color
297 L

298| data 11Fi6| O | BB |BG|BRBLNKI B | G | R 0 |C6[Cs|C4|C3|C21C1]|CO

299| address 12816 | O 0|0 olojJo]o 1 0 0 1 0 1 0 0 | 0 |Address setting

300{data 12861 0 o lo]olof1]o|lo]o| 1] 1 |ponporv] o] 0] 0 %‘fnﬁ'?mgg‘é)d*”'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 function
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SERIAL DATA INPUT TIMING

) Serial data should be input with the LSB first.

) The address consists of 16 bits.
(3) 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.

cs | )) )) ))

« « (¢

XX XX

LSB ) MSBA LSB N MSB A LSB ) MSB
M « ( (
Address(16 bits}) Data(16 bits) Data(16 bits)
N N+1

SIN X

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 bottom(18th}) line of
the matrix, no border is left
le atthe bottom.

[ [T

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

Symbol Parameter - Limits Unit Remarks
Min. Typ. Max.
Ww(SCK) | SCK width 200 —_ — ns
tsu(CS) CS setup time 200 — — ns
th(CS) CS hold time 2 | — — us i
- See Figure 8
tsu(SIN) SIN setup time 200 - — ns
th(SIN) SIN hold time 200 — — ns
tword 1 word writing time 10 — — s
tw(CS)
1 us(min.) s ~
C_S /
tsu(CS) tw(SCK) tw(SCK) th(CS)
R I N TTTTT 8
SCK \ /
i 1 S R R VS
tsu(SIN) th(SIN)
r \ -
SIN
. 7 —_
« tword §¢
more than 2 us
o L L LU LR LT
1 2 - 12 13 14 15 16 112 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)

Synchronous signal
y generator 9 Vertical synchronous signal (5V) L5V
=
1 2
crout ) oo |22
2 19
2-4*@(”0‘8”‘% J_4700pF(Not92) I VIR VERT
0.1 uF(Note2, — 3| — 18
HF(Note2) I nr*E— AC HOR
1uF 4| = 17
Cs & PsB B
. 5 (@ 16
Microcomputer SCK S P4
& N ' P 15
> S § 3/G ” Mixing
TCK [ P2 video pre - amp
- 8 ] 13
VDDt BY P1/R R
9 12
et PG PO/BLNKO BLNKO
10 11
5V <~ P7 Vss
+
100uF 100uF
+N— —N+
N N
T 1uF 1uF
" 1l
U ir
0.014F J_’ 0.014F
Note 1: Use this 1% precision element. “‘H" —{
Note 2: Use this 10% precision element.

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 BIF 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
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
VoD Supply voltage With respect to Vss. -0.3t0 +6.0 \
Vi Input voltage Vss-0.35ViSVoD +0.3| V
Vo Output voltage Vss s Vo= VoD \Y
Pd Power dissipation Ta = 25°C 300 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.

VoD Supply voltage 4.75 5.0 5.25 \'

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

ViL “L” level input voltage SIN, SCK, CS, AC HOR, VERT 0 0 |02vop| V

Fosc Oscillating frequency for display 30.0 — 60.0 MHz

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

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

VDD Supply voltage Ta=-20to +85°C 4.75 50 | 525 v

DD Supply current VDD = 5.25V — 30 50 mA

VOH “H” level output voltage PO~ P VDD - 4.75V, IoH = 9.4mA 35 — — v
CPOUT VDD = 4.75V, IOH = 0.05mA

Vou “L” fevel output voltage PO~ F7 VoD = 4.75V, oL - 0.4mA — — 0.4 v
CPOUT VDD = 4.75V, ot = 0.05mA ]

Ri Pull-up resistance SCK, AC, CS, SIN VDD = 5.0V 10 | 30 | 100 | k@
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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 Vbp1 and Vobz.
Supply power to Vop1 and Vb2 at the same time.

viS
(AC pin input voltage)

Voltage
v
VDD == fr= e e
Supply voltage
0.8X VDD —=f-~=========-=
0.2x VoD --
tw

more than 1ms

Time ts]

Fig. 10 Timing of power supplying to AC pin

After supplying the power (Voo and Vss) to M35043-XXXSP/FP and
the supply voltage becomes more than 0.8 x Vo, 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 Iatch—up]

In order to avoid noise and latch-up, connect a bypass capacitor
(=0.1uF) directly between the Vbo1 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

A MITSUBISHI
ELECTRIC
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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
1110 13.

0016 0116 0216 0316 0516 0616 0718
; 2 T

0B16 0C1s 0D16

1018 1116 1216 1318 1416 1516 1616 1716
1816 1916 1A16 1B1e 1C1s 1D16 1E16 1F1e

EEEs e L ) e

. "
e H et
Fig. 11 M35043-001SP/FP character patterns (1)
MITSUBISHI
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2716

2616

2518

2416

2316

2216

2116

2016

o g g 0
H H THHH s H
i B H HHHT s H
H HH H HEsH H H H 3 H
H @ H © HEH H ey #n &3 H
o i S o R SH H
Y 3 o> BT < H H
. o q q et
H H H Ha
H e H HE
H © %n e © ©
H i i o H i © ik :
H & i > H ) LH :
: 2 o 0 ee:
H H HH HEH R HILHH A
H H HHH HHH HEH ]
© i 4 © HHH HHH ». 1 I H
H a oh H S HEH & R
H & o H H & HHH 2352 < H H
o N 7
I H O
o8 18 48 H o g -
tH Ht H H H H
i © " of 2 e of H
HH Q HE < H H 6] < H
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Fig. 12 M35043-001SP/FP character patterns (2)
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