MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

DESCRIPTION

The M35045-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 (M35045-XXXSP) or a 20-pin shrink SOP package
(M35045-XXXFP).

For M35045-001SP/FP that is a standard ROM version of M35045-
XXXSP/FP respectively, the character pattern is also mentioned.

FEATURES
® Screen CoOMPOSItioN ......cveeviveeiieeiiiieeiieens 24 columns x 12 lines
o Number of characters displayed ............cccoeeveiiiveininnnne 288 (Max.)
e Character Composition .........c.ccceevvvevesieeesieennnns 12 x 18 dot matrix
e Characters available .............ccccoovieiiiiiiiiiecns 256 characters
e Character sizes available ..................... 4 (horizontal) x 4 (vertical)
e Display locations available
Horizontal direCtion ...........coocveeiiieiniiciiieeieees 1000 locations
Vertical direCtion .........coovvveriieiiiic e 1023 locations
O BIINKING ..o Character units

Cycle : division of vertical synchronization signal into 64 or 32
Duty :25%, 50%, or 75%

e Data iNPUt ......ccoeceveeiriiieciee, By the 16-bit serial input function
e Coloring
Character COION ........occviiiiieniieee e Character unit
Background coloring Character unit
Matrix-outline (shadow) coloring .............. 8 colors (RGB output)
Specified by register
Border coloring ........ccccoeeveeiiieiiiiesiieens 8 colors (RGB output)
Specified by register
Raster Coloring ........occvveevveeniieiiiiesiieenns 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)
e Output ports
4 shared output ports (toggled between RGB output)
4 dedicated output ports
e Display RAM erase function
e Display input frequency range .................. Fosc = 30MHz-80MHz

APPLICATION

Monitor

PIN CONFIGURATION (TOP VIEW)

d

CPOUT - [1] 0]  Vop2
VIR [2] 9] — VERT
AC - [3] 5 8] - HOR
Cs - [4] g 7] - Ps/B

ScK - [5] & 6] - P4
SIN - [6] ' 5] - P3IG
x
TCK - [7] X 4] - P2
vop1  [8] (>/<) 3] - PR
P6 - [9] o 2] - PO/BLNKO
P7 « [0 ]  vss
Outline 20P4B

crouT - [1] O 20]  Vop2
VIR [2] 9] — VERT
AC - [3] = 8] — HOR
CS - [4] a 7] - P5/B
ScK - [5] & 6] — P4
SIN - [6] ' 5] - P3/G

x
TCK - [7] X 4] - P2
vop1  [8] 2|<-| 13] - PLR
P6 - [9] T 2] - PO/BLNKO
P7 — [0 ]  vss

Outline 20P2Q-A
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

PIN DESCRIPTION

Pin . Input/ .
Number Symbol Pin name Output Function
1 | CPOUT Phase difference Output | Connect loop filter to this pin.
tpin CPOUT
2.4kQL 4700pF
0.1uF[2 B 1L Use at 1% precision
I [ 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 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 pull-up resistor.
5 |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 |VbD1 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 | 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 PTDA4.
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 | VDD2 Power pin - Please connect to +5V with the power pin.
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS
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MITSUBISHI MICROCOMPUTERS

M35045-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.

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 “FF16” when the AC pin level is “L".

Memory constitution is shown in Figure 1.

DAF | DAE | DAD | DAC | DAB | DAA | DA9 | DA8 | DA7 | DA6 | DA5 | DA4 | DA3 | DA2 | DA1 | DAO

00016 0 BB BG BR |BLINK B G R (ov4 C6 C5 C4 C3 C2 C1l Cco
Background Blink- Character color Character code
coloring ing

11F16 0 BB BG BR |BLINK B G R Cc7 C6 C5 C4 C3 Cc2 C1l Cco
12016 0 0 DIVS2 |DIVS1 |DIVSO | DIV10 | DIV9 | DIV8 | DIV7 | DIV6 | DIV5 | DIv4 | DIV3 | DIV2 | DIVl | DIVO
12116 0 0 PTD7 | PTD6 | PTD5 | PTD4 | PTD3 | PTD2 | PTD1 | PTDO | PTC5 | PTC4 | PTC3 | PTC2 | PTC1 | PTCO
12216 0 0 |SPACE2|SPACE1|SPACEO|TEST9| HP9 | 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| DSP9 | DSP8 | DSP7 | DSP6 | DSP5 | DSP4 | DSP3 | DSP2 | DSP1 | DSPO
12516 0 0 [VSZ1H1|VSZ1HO|VSZ1L1|VSZ1L0|V1SZ1|{V1SZO| LIN9 | LIN8 | LIN7 | LIN6 | LIN5 | LIN4 | LIN3 | LIN2
12616 0 0 [VSZ2H1|VSZ2HO|VSZ2L1|VSZ2L0|V18SZ1|V18SZO| 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 | BLK1 | BLKO | POLH | POLV [VMASK| B/F |BCOL

Fig. 1 Memory constitution

LineROW 1(12|3(4|5|6 |7 |8]|9|10|11|12|13|14|15(16 |17 (18|19 |20 |21 |22 |23 |24

00016| 00116| 00216| 00316 | 00416| 00516 | 00616| 00716 | 00816| 00916 | 00A16| 00B16| 00C16| 00D16 | 00E16| 00F16| 01016| 01116 | 01216| 01316 01416| 01516 | 01616| 01716
01816| 01916 01A16| 01B16| 01C16| 01D16 | 01E16| 01F16| 02016| 02116 | 02216| 02316| 02416| 02516| 02616| 02716 | 02816| 02916 | 02A16| 02B16 | 02C16| 02D16 | 02E16| 02F16
03016| 03116 03216| 03316| 03416| 03516 | 03616| 03716 | 03816| 03916 | 03A16| 03B16| 03C16| 03D16| 03E16| 03F16| 04016| 04116 | 04216| 04316 | 04416| 04516 | 04616| 04716
04816| 04916| 04A16| 04B16| 04C16| 04D16 | 04E16| 04F16| 05016| 05116 | 05216| 05316| 05416| 05516| 05616| 05716 | 05816| 05916 | 05A16| 05B16 | 05C16| 05D16 | 0SE16| 05F16
06016| 06116| 06216| 06316| 06416| 06516 | 06616| 06716 | 06816| 06916 | 06A16| 06B16| 06C16| 06D16 | 06E16| 06F16| 07016| 07116 | 07216| 07316 07416| 07516 | 07616| 07716
07816| 07916 07A16| 07B16| 07C16| 07D16 | 07E16| 07F16| 08016| 08116 | 08216| 08316| 08416| 08516| 08616| 08716 | 08816| 08916 | 08A16| 08B16 | 08C16| 08D16 | 08E16| 08F16
09016| 09116 09216| 09316 | 09416| 09516 | 09616| 09716 | 09816| 09916 | 09A16| 09B16| 09C16| 09D16 | 09E16| 09F16 | 0A016| 0A116 | 0A216| 0A316 | 0A416| 0AS16 | 0AB16| 0AT16
0AB16| 0A916| 0AA16 | 0AB16|0AC16|0AD16 | 0AE16 | 0AF16 | 0BO16 | 0B116 | 0B216| 0B316| 0BA16 | 0B516| 0B616| 0B716) 0BB16| 0BI16| 0BAL6 | 0BB16|0BC16 |0BD16 | 0BE16 | 0BF16
0C016)| 0C116 | 0C216| 0C316 | 0C416| 0C516 | 0C616| 0C716 | 0CB16| 0C916 |0CA16|0CB16 |0CC16|0CD16 | 0CE16| 0CF16 | 0D016| 0D116 | 0D216| 0D316 | 0D416| 0D516 | 0D616| 0D716
0D816| 0D916 | 0DA16|0DB16 {0DC16 |0DD16 |ODE16| ODF16 | OEQ16| OE116 | 0E216| OE316 | 0E416| O0ES16 | OE616| 0E716 | OE816| 0E916 | 0EA16| OEB16 [0OEC16|0ED16 | OEE16| OEF16
0F016| OF116| OF216| OF316| OF416 | OF516 | OF616| OF716| 0F816| OF916| OFA16| 0FB16 | 0FC16 | OFD16 | OFE16 | OFF16| 10016 10116| 10216 10316| 10416 10516| 10616| 10716
10816| 10916| 10A16| 10B16| 10C16| 10D16 | 10E16| 10F16| 11016| 11116 11216| 11316 11416| 11516| 11616| 11716| 11816| 11916| 11A16| 11B16|11C16| 11D16 | 11E16| 11F16

OO |N[o|O |~ [W|N |-

=
o

=
[N

=
N

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

Fig. 2 Screen constitution
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

REGISTERS DESCRIPTION
(1) Address 12016

Contents
DA Register Remarks
Status Function
(@] Set multiply value (frequency value) of horizontal synchronous fre- | Display frequency is computed as
0 DIVO quency. shown below.
1
Fosc = fH x N1
O .
1 DIV1 Fosc [MHz] : Display frequency
1 fH [kHZ] : Horizontal synchronous
1 signal frequency to HOR
O |[N1=3 (DIvnx2") pin.
2 DIV2 n=0 N1 : Shown left
1 N1: frequency value Set display frequency Fosc to within
30MHz to 80MHz range.
o When display frequency Fosc, set fre-
3 DIV3 quency value N2 in association with
1 DIVSO and DIVS1.
(@)
4 DIV4
1
o
5 DIV5
1
o
6 DIV6
1
(@)
7 DIV7
1
(@)
8 DIv8
1
(@)
9 DIV9
1
o
A DIV10
1
(@] Set frequency value N2 Set frequency value N2 in association
B DIVSO DIVS Frequency with display frequency range.
1 1 0 _\{a!ue _Nz Display frequency | Frequency value N2
0 0 Division into 2 55 ~ 80 Division into 2
(& 0 1 Division into 3 40-~55 Division into 3
C DIVS1 1 0 Division into 4 30 ~ 40 Division into 4
1 1 1 Do not set
o 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.
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(2) Address 12116

Contents
DA Register Remarks
Status Function
o 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 DSPO to DSP11 settings.
o P1 output (port P1). Port data is set by PTD1.
1 PTC1
1 R signal output. Polarity is set by PTD1.
(0] P2 output (port P2). Port data is set by PTD2.
2 PTC2
1 Do not set.
O | P3output (port P3). Port data is set by PTD3.
3 PTC3
1 G signal output. Polarity is set by PTD3.
O | 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.
O | “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).
O | “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).
O | “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).
O | “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).
O | “L" output (P6 output). P6 pin exclusive port output state con-
C PTD6 trol.
1 “H” output (P6 output).
O | “L" output (P7 output). P7 pin exclusive port output state con-
D PTD7 trol.
1 “H" output (P7 output).
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(3) Address 12216

represents one line worth of spaces.

Contents
DA Register Remarks
Status Function
(@] If HS is the horizontal display start location, Horizontal display start location is
HPO i - .
0 (LSB) 9 specified using the 10 bits from HP9
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
1 HP1
1 HSZ11 HSZ10 N
HSZ21 HSZ20
o 0 0 6
2 HP2 0 1 !
1 1 0 8
1 1 9
O | 1000 settings are possible.
3 HP3
1
o
4 HP4
1
(@)
5 HP5
1
(@)
6 HP6
1
o
7 HP7
1
(@)
8 HP8
1
9 HP9 o
(MSB) 1
o 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 (S] represents space) tical direction.
1 0 0 0 12 For example, 6 [S| 6 indicates two sets
0 0 1 1[S]10[S]1 of 6 lines with a line of spaces between
o 0 1 0 2[5] 8 [S]2 lines 6 and 7.
C SPACEL1 0 1 1 3[5] 6 [SI3 Aline is 18 x N horizontal scan lines.
1 1 0 0 4[5] 4 [S]4 N is determined by the character size in
1 0 1 5[5 2 [S]5 the vertical direction as follows:
o 1 1 0 6[56 xIN=1 x2N=2
D SPACE2 1 1 1 6[S][S]6 x3N=3 x4N=4
1
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(4) Address 12316

Contents
DA Register Remarks
Status Function
VPO O | If VSis the vertical display start location, The vertical start location is specified
0 (LSB) 9 using the 10 bits from VP9 to VPO.
1 VS =H x (X2"VPn). VP9 to VPO = (00000000002) setting is
n=0 forbidden. B
O | H: Cycle with the horizontal synchronizing pulse Note 1: In case of B/F register is “0".
1 VP1 1023 settings are possible.
1
HOR
O |
2 VP2 1
1 i
v
(@) l
3 VP3
1 HP
P S
E Character
O > displaying area
4 VP4
1
O
5 VP5
1
(@)
6 VP6
1
(@)
7 VP7
1
O
8 VP8
1
9 VP9 °
(MSB) 1
o It should be fixed to “0”".
A TESTO
1 Can not be used.
o It should be fixed to “0”".
B TEST1
1 Can not be used.
o It should be fixed to “0”".
C TEST2
1 Can not be used.
o It should be fixed to “0”".
D TEST3
1 Can not be used.
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(5) Address 12416

Contents
DA Register Remarks
Status Function
O | 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.
O | 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 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.
O | 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.
O | 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.
O | 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.
O | 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.
O | 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.
O | 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.
o It should be fixed to “0”".
Cc TEST4
1 Can not be used.
o It should be fixed to “0”".
D TEST5
1 Can not be used.

Note: Refer to DISPLAY FORML1.
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MITSUBISHI MICROCOMPUTERS

M35045-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. : L ;
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C'hargcter size settlng in the vertical
0 LIN2 —— direction for the 2nd 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. - A -
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C.hargcter size semng in the vertical
1 LIN3 ———— direction for the 3rd 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 .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. Charapter size settmg 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. : L :
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhargcter size semng in the vertical
3 LIN5 —— direction for the 5th 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. - A .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C_hargcter size semng in the vertical
4 LIN6 — direction for the 6th 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. : A .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C_hara_cter size settmg in the vertical
5 LIN7 ——— direction for the 7th 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. : L ;
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C.hargcter size semng in the vertical
6 LIN8 —— direction for the 8th 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. : P :
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C_hara}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 setting in the vertical
8 V1SZ0 - — direction for the 1st line.
1 V1SZ1 | V1SZ0 | Vertical direction size (display monitor 1 ~ 12 line)
0 0 1H/dot
e ——
9 V1SZ1 o
1 1 1 4H/dot
O | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
A VSZ1L0 - ——— direction (display monitor 1 line) at “0”
VSZ1L1|VSZ1LO0 | Vertical direction size . .
1 state in register LIN2 ~ LIN17.
0 0 1H/dot
S e ——
B VSZiL1 o
1 1 1 4H/dot
O | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
C VSZ1HO0 - — direction (display monitor 1 line) at “1”
VSZ1H1|VSZ1HO0| Vertical direction size . .
1 state in register LIN2 ~ LIN17.
0 0 1H/dot
e ——
D |vsziHi ot
1 1 1 4H/dot

10
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(7) Address 12616

Contents
DA Register Remarks
Status Function
The first line is set by VSZ1L0 and VSZ1L1. : L ;
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C'hargcter size settlng'ln the vertical
0 LIN10O —— direction for the 10th 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. - A -
o ! Character size setting in the vertical
1 LIN1L The s'eco.nd Fo 12th lines are set by VSZ2L0 and VSZ2L1. 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 .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. Charapter size settmg'ln the vertical
2 LIN12 ——— direction for the 12th 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. : L :
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. Qhargcter size semng.ln the vertical
3 LIN13 —— direction for the 13th 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. - A .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C_hargcter size semng_ln the vertical
4 LIN14 — direction for the 14th 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. : A .
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C_hara_cter size settmg_ln the vertical
5 LIN15 ——— direction for the 15th 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. : L ;
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C.hargcter size semng.ln the vertical
6 LIN16 —— direction for the 16th 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. : P :
o The second to 12th lines are set by VSZ2L0 and VSZ2L1. C_hara}cter size semng_m the vertical
7 LIN17 — direction for the 17th 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 setting in the vertical
8 V18SzZ0 - — direction for the 18th line.
1 \V18SZ1|V18SZ0| Vertical direction size (display monitor 1 ~ 12 line)
0 0 1H/dot
e ——
9 V18571 o
1 1 1 4H/dot
O | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
A VSZ2L0 Vezal1lvazaio | Verical drection o direction (display monitor for 2 ~ 12 line)
1 crlica’ direction size at “0” state in register LIN2 ~ LIN17.
0 0 1H/dot
S e ——
B VSZ2L1 o
1 1 1 4H/dot
O | H: Cycle with the horizontal synchronizing pulse Character size setting in the vertical
C VSZ2H0 s7oniIvezono] Verieal drecton s direction (display monitor for 2 ~ 12 line)
1 ertica’ direction size at “1” state in register LIN2 ~ LIN17.
0 0 1H/dot
e ——
D |vsz2H1 ot
1 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
O 0 1 1 Yellow
1 RG 1 0 0 Blue
1 1 0 1 Magenta
1 1 0 Cyan
O 1 1 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
O 0 1 1 Yellow
4 FG 1 0 0 Blue
1 1 0 1 Magenta
1 1 0 Cyan
O 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.
O | 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)
O | T: Display frequency cycle Character size setting in the vertical
A HSZ10 - — direction for the first line.
1 HSZ11 | HSZ10 | Vertical direction size
0 0 1T/dot
S e ———
B HSZ11
1 1 4T/dot
1
O | 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
o 0 1 2T/dot
D HSZ21 1 0 3T/dot
1 1 1 4T/dot

12
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M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(9) Address 12816

Contents
DA Register Remarks
Status Function
o Blanking of BLKO, BLK1 Sets all raster blanking
0 BCOL
1 All raster blanking
B O | 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.
o 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
O | VERT pin polarity is negative electrode Set VERT pin polarity.
3 POLV
1 VERT pin polarity is positive electrode
O | 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 1 0 Blanking mode An example of blanking mode at
1 - — BCOL =“0", DSPn="0"(n =0~ 11)
0 0 Matrix-outline size
- shown left.
o 0 1 Character size
6 BLK1 1 0 Border size
1 1 1 Matrix-outline size
O | Border display of character (Note 2)
7 SYAD
1 Shadow display of character
o RAM not erased There is no need to reset because
8 RAMERS there is no register for this bit.
1 RAM erased
O | Oscillation of clock for display R, G, B and BLNKO output can be
9 STOP altered.
1 Stop the oscillation of clock for display
O | Display OFF Display can be altered.
A DSPON
1 Display ON
o BLINK Blinking duty ratio can be altered.
B BLINKO 1 0 Duty
1 0 0 Blinking OFF
0 1 25%
C BLINK1 ° L 9 20%
1 1 75%
1
O | 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

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

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 9 | When the all of reglsteis" g BLNKO output
BLK1 | BLKO | DSPn (Note 2) 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 ]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-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.

14
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Display form 2
M35045-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" O

12dots 12dots 12dots 12dots
_— _— _— _—
Scanning = - - = N
S R
Set character color by display i i i i Set border color by i H H i Set matrix - outline i i i i Set border i i i i
RAM! (address 0 to 11F16) Lo display RAMC: Lonno color by display Lo color by register oo
| [T RAM [ FRFGand FBN\yt 11 1
N NG | N N1
R,G or B output | | | |
T T e
oo } } ! 1 Setmatrix -outline | 1! !
o | | | i1 | colorbyRAM 1} |
| | Nl i fordisplay® —
BLNKO output : : N H 3
(1) Character display (2) Border display (3) Matrix - outline (4) Matrix - outline
(character size)™? (border size) display and border display
(matrix-outline size) (matrix-outline size)
[Register BCOL =“1" [0
12dots 12dots 12dots 12dots
_— _— _— _—
T N T
Scanning = = = N = N
R
Set character color by display i i i i Set raster area i i Set matrix - outline i i i i Set border i i i i
RAM (address 0 to 11F16) oo color by register ! ! color by display oo color by register oo
\ L ! RR,RG and RB ! ! RAMEB \_i Lo FR,FG and FB\ rro
| ! | |
R,G or B output //7 //}// W g
IR T | pp jsetmai-outine” 4y
o o S_et border Cotln_or by i 11 1 colorbydisplay 1
Wi || i eyl | ravis | 1}
BLNKO output GNDlevel | 11 | P oo Pt
,,,,,,, Lol LAl 4o M0 . 4l _1_______
(1) Character display (2) Border display (3) Matrix - outline (4) Matrix - outline
(all blanking size)? (all blanking size) display and border display

(all blanking size) (all blanking size)

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

[2 () is blanking mode.

[B All matrix - outline horizontal direction size is able to set to 14dots by register BETA14
(BLNKO output by 14dots).

Fig. 3 Display form

MITSUBISHI
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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.

11T
|
KX

1% I

Border display Shadow display
Fig. 4 Border and shadow display
Set shadow display color by display RAM or register FR, FG and FB.
MITSUBISHI
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M35045-XXXSP/FP

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 (M35045-XXXSP/FP)

DAF |DAE |DAD |DAC [DAB |DAA|DA9 |DA8 [DA7 |DA6 | DA5 |DA4 |DA3 |DA2 |DA1 |DAO Addition
[ 200 msec hold | | system set-up
1 |address 12016 | O | O [ O | O | O[O | O |1 |0]|O0O |1 0] 0] 0|0 | O |Addressset
2 |data 12016 | O | O | O [DIVSL[DIVSO[DIVIO|DIVO |DIV8 |DIV7 |DIV6 | DIVS |DIV4|DIV3|DIV2 | DIVL | DIVO a‘f,}gﬂ?gf\',‘;‘ﬂﬁ’:?ﬁ%te 1)
3 |data 12116 | O 0 |PTD7|PTD6| 1 |PTD4| 1 [PTD2| 1 1 1 0 1 0 1 1 | Output setting
Horizontal display
4 |data 12216 | O 0 0 0 0 0 |HP9|HP8 |HP7|HP6 |HP5|HP4|HP3 |HP2 |HP1|HPO location setting
Vertical display
5 |data 12316 | O 0 0 0 0 0 |VP9|VP8 |VP7|VP6|VP5|VP4|VP3|VP2|VP1|VPO location setting
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 0 0 0 | Character size setting
8 |data 12616 | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 | Character size setting
Color,
9 |data 12716 | O 0 0 010 0 0 010 0 0 o]0 0 0 0 character size setting
Display OFF,
10 |data 12816 | O 0 0 0 0 0 0 1 0 1 1 |[POLH[POLV| O 0 0 display form (Note 2)
[ 200 msec hold |
11 | data 00016 | O | BB | BG | BR [BLINK| B G R [C7|C6|C5|C4|C3|C2|C1l]|CO
12
: Character Blink: Character
background | || Character code Character setting
in color
: color 9
297
298| data 11F16 | O | BB | BG | BR [BLINK| B G R [C7|C6|C5|C4|C3|C2|C1l]|CO
299 |address 12816 | O 0 0 0 0 0 0 1 0 0 1 0 1 0 0 0 |Address setting
Display ON, display
300 | data 12816 | O 0 0 0 0 1 0 0 0 1 1 |[POLH[POLV| O 0 0 form (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
MITSUBISHI
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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 ) ) ))
[§

(8 (

o XXX XXX XX XX

LSB )) MSB A LSB ) MSB A LSB ) MSB
(€ "_8( "_(>(
Address(16 bits) Data(16 bits) Data(16 bits)
N N+1
N=1,2,3""

Fig. 6 Serial input timing

18 MITSUBISHI
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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.

18 dots

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

When the character extends
—t to the bottom(18th) line of

| | the matrix, no border is left
< atthe bottom.

Note : Hatching represents
border.

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

Character code FF1is is fixed as a blank without background.
Therefore, you cannot register a character font in this code.

MITSUBISHI 10
ELECTRIC



MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

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 — — Hs )
- See Figure 8
tsu(SIN) SIN setup time 200 — — ns
th(SIN) SIN hold time 200 — — ns
tword 1 word writing time 10 — — us
tw(CS)
-
1us(min.)
CS
tsu(CS) tw(SCK) tw(SCK) th(CS)
R / A T T [
SCK
T 1 N R VR
tsu(SIN) th(SIN)
[ R -
SIN
- 7 _—
cs ). ).
(« tword €4
more than 2 ps
SCK
1 2 12 13 14 15 16 1 - 12 13 14 15 16
Fig. 8 Serial input timing requirements
MITSUBISHI
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EXAMPLE OF THE M35045-XXXSP/FP CLOCK PERIPHERAL CIRCUIT

Horizontal synchronous signal (5V)

Synchronous signal
generator

Vertical synchronous signal (5V)

2.4kQ(Notel)
0.1uF(Note2)

‘% _L4700pF(NoteZ)
T

Microcomputer

+5V

[

+ 5V
<
1 20
crouT\/ VoD2
2 19
F VIR VERT
y— 3| — 18
ﬁrﬂi AC z HOR
1uF 4| 17
- cs &L psB
5 o 16
SCK & P4 ——>
s y paiG |2
7 § 14
TCK }% P2 f——
74; 8 %2} 13
VDD1 0 P1/R
9 12
<——{P6 PO/BLNKO
10 11
<——P7 Vss
100uF 100pF
+N— -t
H N
1pF 1pF
Il il
0.01uF ’L 0.01uF

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

B O
g
g
0
G EMixing
Dwdeo pre - amp
0
R o
g
BLNKO[J

Fig. 9 Example of the M35045-XXXSP peripheral circuit (M35045-XXXFP peripheral circuit is same as that of M35045-XXXSP)

Note for waveform timing of the horizontal sig-

nals to the HOR pin.

Set horizontal synchronous signal edgeJwaveform 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.

U set front porch edge or back porch edge by BIF register.

Horizontal synchronous signal input

MITSUBISHI
ELECTRIC
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
VDD Supply voltage With respect to Vss. -0.3t0 +6.0 \%
Vi Input voltage Vss-0.3<VI<VDD +0.3| V
Vo Output voltage Vss < Vo < VDD \%
Pd Power dissipation Ta=25°C 300 mw
Topr Operating temperature —20to +85 °C
Tstg Storage temperature —40 to +125 °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 “H" level input voltage SIN, SCK, CS, AC HOR, VERT 0.8VbD | VDD | VoD v

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

Fosc Oscillating frequency for display 30.0 — 80.0 MHz

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

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

VDD Supply voltage Ta =-20 to +85°C 4.75 5.0 5.25 \%

IDD Supply current VDD = 5.25V — 30 50 mA
PO ~ P7 VDD = 4.75V, IoH = 0.4mA

VOH “H" level output voltage 35 — — \
CPOUT VDD = 4.75V, IoH = 0.05mA
PO ~ P7 VDD = 4.75V, loL = 0.4mA

VoL “L” level output voltage — — 0.4 \Y
CPOUT VDD = 4.75V, loL = 0.05mA

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

MITSUBISHI
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Note for Supplying Power

Timing of power supplying to AC pin

The internal circuit of M35045-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 Vbp2.
Supply power to Vpb1 and Vbp2 at the same time.

VAC
(AC pin input voltage)

Voltage
M
VDD —=f-===---mmmmm e
Supply voltage
0.8XVDD ~=f-==========--=
0.2 x VDD ——1
tw

more than 1ms

Time tls]

Fig. 10 Timing of power supplying to AC pin

After supplying the power (Vbop and Vss) to M35045-XXXSP/FP and
the supply voltage becomes more than 0.8 x Vb, 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 O Vbp and keeping 200ms wait time.

PRECAUTION FOR USE

| Notes on noise and Iatch-upl

In order to avoid noise and latch-up, connect a bypass capacitor
(=0.1pF) directly between the Vb1 pin and Vss pin, and the Vbb2 pin
and Vss pin using a heavy wire.

DATA REQUIRED FOR MASK ROM ORDERING

Please send the following data for mask orders.

(1) M35045-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

MITSUBISHI 93
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STANDARD ROM TYPE : M35045-002SP/FP
M35045-002SP/FP is a standard ROM type of M35045-XXXSP/FP.
The character patterns are fixed to the contents of Figure
11 to 16.

0016 0l16 0216 0316 0516

OB16

1C16

2616 2716

2016 2116 2216

w
D
fuy
o

3016 3116 3216 3316 3516 3616 3716

3816 3916

3C16 3D16 3E16 3F16

Fig. 11 M35045-002SP/FP character patterns (1)

o MITSUBISHI
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4016 4116 4216 4316 4416 4516 4616 4716

481

I

916 4A16 4B16 4C16 4D16

4F16

T o

5016 5116 5216 5316 5416 5516 5616 5716

5916 5A16

5C16 5D16

6216 6416

6A16 6B16

6D16

7016

7B16 7C16

7F16

Fig. 12 M35045-002SP/FP character patterns (2)
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8B16 8C16 8D16 8E16 8F16

9316

9416 9516 9616 9716

9B16 9C16 9D16 9E16 9F16
o]
AO16 Alie A216 A316
AA16 AB16 AC16 AD16 AE16

Fig. 13. M35045-002SP/FP character patterns (3)

26 MITSUBISHI
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CO16

Clie

C816

x=1

D816

E816

D916

Elie

E916

EA16

EB16

m
O
e
o

FS16

FBis

FD16

Fig. 14 M35045-002SP/FP character patterns (4)

MITSUBISHI
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GZZ-SH00-36B<65A@>

MASK ROM ORDER CONFIRMATION FORM Mask ROM number
SCREEN DISPLAY IC M35045-XXXSP/FP
MITSUBISHI ELECTRIC Data :
Section head | Supervisor
signature signature

Receipt

Note : Please fill in all items marked O, [].
Responsible ;
Company TEL © o officer Supervisor
name ( )| €3
U | Customer Ss
7R
Data Date : 2%
issued
O | Program version name MO45R \%
0 Remarks

e Return the Character Font Preparation Program after use.

e Three EPROMSs are required. Specify the type of EPROMSs submitted. (All the three EPROMs must be same types.
Check @ in the appropriate box.)

[] 27256 ] 27512
(1) The font data prepared by the Character Font Preparation Program is saved as a binary type object file
(addresses 0000h to 7FFFh). Three sets of these EPROMSs are required.

(2) Attach the erase protect seals on three EPROMs. Each seal bears the type name (M35045), and ROM No.
(~...SPIFP).

e Write the checksum code (hexadecimal notation) for entire EPROM areas.

Checksum

e Select the marking type (Check @ in the appropriate box).

Special mark ... Fill in the Mark Specification Form (20P4B for M35045-XXXSP, 20P2Q-A for
M35045-XXXFP) and attach to the Mask ROM Order Confirmation Form.

Standard Mark  [1....... No writing is required.

e The package type
... SDIP type (M35045-XXXSP)

... SSOP type (M35045-XXXFP)
0 e Comments

(1/6)
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

GZZ-SH00-36B<65A@>

Mask ROM number

[J2. Character patterns (The patterns with the mark “#” are test patterns)

# #

(See the next page)

(2/6)
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

0016 0l1e 0216 0316 0416 0516 0616 0716
0816 0916 OA16 0B16 0C16 0D16 OE16 OF16
1016 1116 1216 1316 1416 1516 1616 1716
1816 1916 1A16 1B1s 1Ci6 1D1e 1E1s 1F16
2016 2116 2216 2316 2416 2516 2616 2716
2816 2916 2A16 2B16 2C16 2D16 2E16 2F16
3016 3116 3216 3316 3416 3516 3616 3716
3816 3916 3A16 3B16 3C16 3D16 3E16 3F16
(3/6)
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

4016 4116 4216 4316 4416 4516 4616 4716
4816 4916 4A16 4B16 4C16 4D16 4E16 4F16
5016 5116 5216 5316 5416 5516 5616 5716
5816 5916 5A16 5B16 5C16 5D16 5E16 5F16
6016 6116 6216 6316 6416 6516 6616 6716
6816 6916 6A16 6B16 6C16 6D16 6E16 6F16
7016 7116 7216 7316 7416 7516 7616 7716
7816 7916 7A16 7B16 7C16 7D16 7E16 7F16
(4/6)
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

32

8016 8116 8216 8316 8416 8516 8616 8716
8816 8916 8A16 8B16 8Ci6 8D16 8E16 8F16
9016 9116 9216 9316 9416 9516 9616 9716
9816 9916 9A16 9B16 9C16 9D16 9E16 9F16
AO16 Alie A216 A316 Ad1ie A516 AB16 AT716
A816 A916 AA16 AB16 AC16 AD16 AE16 AF16
B016 Blis B216 B316 B416 B516 B616 B716
B816 B916 BA16 BB16 BCi6 BD16 BE16 BF16
(5/6)
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

CO016 Clie C216 C316 Cdie C516 C616 C716
C816 C916 CA16 CBu1s CCie CD16 CEz16 CF16
D016 D11s D216 D316 D416 D516 D616 D716
D816 D916 DA16 DB16 DCis DD16 DEi6 DF16
EO16 Elie E216 E316 E416 ES516 E616 E716
E816 E916 EA16 EB16 EC16 ED1s EE16 EF16
FO16 Flie F216 F316 F416 F516 F616 F716
F816 F916 FA16 FB16 FCi6 FD16 FE16 FF16 Blank
(6/6)
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

20P2Q-A (20-PIN SHRINK SOP) MARK SPECIFICATION FORM

Mitsubishi IC catalog name

Please choose one of the marking types below (A, B, C), and enter the Mitsubishi catalog name and the special mark (if needed).

A. Standard Mitsubishi Mark

@ W)
HHEHHHHBHA

] Mitsubishi IC catalog name

ke == o Mitsubishi {C catalog name (Mitsubishi lot number (6-digit or 7-digit) )
O
alililililslililils
0)

B. Customer’s Parts Number + Mitsubishi catalog name

@ (@)
HHHHHAAAHA

Customer’s Parts Number

Note : The fonts and size of characters are standard Mitsubishi
ERRREE type.
Mitsubishi I1C catalog name
/E\ Note1 : The mark field should be written right aligned.
- 2 : The fonts and size of characters are standard Mitsubishi
s type.
® ! 3 : Customer’s Parts Number can be up to 10 characters :
i Only0~9,A~Z, + -/, () & ©, *(periods),, (com-
Mask ROM number Mitsubishi mas) are usable.
tot number (4-digit)
C. Special Mark Required
@ ) Note1 : If the Special Mark is to be Printed, indicate the desired

layout of the mark in the left figure. The layout will be
duplicated as close as possible.
l Mitsubishi lot number (4-digit) and Mask ROM number

(3-digit) are always marked.

O 2 : If the customer’s trade mark logo must be used in the

ELELELLL

Please submit a clean original of the logo.
For the new special character fonts a clean font original
(ideally logo drawing) must be submitted.

Special logo required
L_  Special Mark (Customer’s Trade Mark)
---- Mitsubishi IC catalog name D

a MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

20P4B (20-PIN DIP) MARK SPECIFICATION FORM

Mitsubishi IC catalog name

Please choose one of the marking types below (A, B, C), and enter the Mitsubishi catalog name and the special mark (if needed).

e arirararirririre

Mitsubishi ot number
(6-digit or 7-digit)

| A

J ————— Mitsubishi 1G catalog name

o J LILILICILILILI LT Lo
B. Customer’s Parts Number + Mitsubishi catalog name

2 Il ol e O ol o O ol Ml B

~--- Customer’s Parts Number
J L I I ‘ i l l | l I l | ’ l ! Note : The fonts and size of characters
are standard Mitsubishi type.
A Mask ROM number Mitsubishi lot number
(3-digit) (6-digit or 7-digit)

)

—————————— Mitsubishi IC catalog name

o LJLILILILILI LI LT L]e

Note1 : The mark field should be written right aligned.
2: The fonts and size of characters are standard Mitsubishi type.
3: Customer’s Parts Number can be up to 15 characters : Only0~9,A~Z, +,~,/,(,), & ©,
4 : if the Mitsubishi logo & is not required, check the box on the right.

- {periods},, (commas) are usable.

A Mitsubishi logo is not required
C. Special Mark Required I:l

e M rfIraririririre

o] LJ LI LI LI LIRS Le

If the Special Mark is to be Printed, indicate the desired layout of the mark in the upper figure. The layout will be duplicated as

close as possible. Mitsubishi lot number (6-digit or 7-digit) and Mask ROM number (3-digit} are always marked.

: If the customer’s trade mark logo must be used in the Special Mark, check the box on the right. Please submit a ciean original of
the logo. For the new special character fonts a clean font original (ideally logo drawing) must be submitted.

Note1 :

Special logo required

[]
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

PACKAGE OUTLINE

20P4B Plastic 20pin 300mil SDIP
EIAJ Package Code | JEDEC Code | Weight(g) | Lead Material |
SDIP20-P-300-1.78 — 1.0 [Alloy 42/Cu Alloy|
Scale :
@ ® ":\L
Ol w
UUUUUUUUU ——
D ® <F
D
Symbol Dimension in Millimeters
< < ymbo Min Nom Max
] A — 45
SEATING PLANE A o - AL 0.51 — -
g < A2 33 —
b 0.38 0.48 0.58
b 09 1.0 13
c 0.22 0.27 0.34
b1 D 188 19.0 19.2
E 6.15 6.3 6.45
& — 1.778 —
— 7.62 —
L 3.0 — —
4 0° — 15°
20P2Q-A Plastic 20pin 300mil SSOP
EIAJ Package Code | JEDEC Code | Weight(g) | Lead Material |
SSOP020-P-0300 — | 0.2 Cu Alloy
Scale : el b
@ @ T T
T HARAAAAAAA -
wl w __J___‘H‘

O

Recommended Mount Pad

Symbol Dimension in Millimeters
REERLEGEL:
Yy A — - 2.1
@ ® AL 0 0.1 0.2
A2 — 1.8 -

b 0.3 0.35 0.45

c 0.18 0.2 0.25

D D 10.0 10.1 10.2

E 5.2 5.3 5.4

e] - 08 —

_— HE 7.5 7.8 8.1

i L 0.4 0.6 0.8
CEN= ma I y [ — [ = L
b2 — 0.5 -

(el - 7.62 —

I2 1.27 — —

36
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MITSUBISHI MICROCOMPUTERS

M35045-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MITSUBISHI DATA BOOK Enarged
SINGLE-CHIP 4-BIT MICROCOMPUTERS |_edition

Dec. First Edition 1996 H-DF463-A

Editioned by
Committee of editing of Mitsubishi Semiconductor Data Book

Published by
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