MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

DESCRIPTION

The M35012-XXXSP and M35013-XXXSP are TV screen
display control IC which can be used to display information
such as program schedules, the date and messages on the

TV screen.

The differences among M35012-XXXSP and M35013-

XXXSP are noted below.

The descriptions that follow describe the M35013-XXXSP

unless otherwise noted.

Type name M35012-XXXSP M35013-XXXSP
Characters available | 256 128 |
Data input 16 bits serial input 8 bits serial input

Exclusion function

Exclusion 1 and 2 function

PIN CONFIGURATION (TOP VIEW)
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Exclusion 1 function

CONT7F function | Normal/FF g writing mode : Normal/7F,¢ writing mode

For M35013-001SP and M35012-001SP that are standard
ROM version of M35013-XXXSP and M35012-XXXSP re-
spectively, the 1/0 polarity of pin and the character pattern
are also mentioned.

cvin —[19] 1) Vas

Outline 20P4B

Note . The pins remarked “ %" are selectabled the input or output
polarity when the character ROM masked.

FEATURES
® Screen composition - 24 columns X 10 lines ® Exclusion function
® Number of characters displayed:---+---------- 240 (Max.) M3E0T3-XXXGP: e erererrrrnsrei 1
® Character composilion .................... 12 X 18 dot matrix MBE50T2-XXXGP: - ermrrersrtmiei e 2
@ Characters available @ Reversed character display function
[V REIEEREY &9 €01 e AR 128 characters
M3B0T2-XXXSP-rrerrerreeermemneeeeraees 256 characters APPLICATION
® Character sizes availabie ---4 (horizontal) X 4 (vertical) TV, VCR, Camcorder
® Display locations available
Horizontal direction -+ 62 locations
Vertical direction:--r-r-rreerrrerrmereeeeses 64 tocations
o Blinking ............................................. Character units
Cycle . approximately 1 second, or approximately 0.5
seconds
Duty : 25%, 50%, or 75%
® Data input
M35013-XXXSP: - By the 8-bit serial input function
M35012-XXXSP: -+ By the 16-bit serial input function
® Coloring
Background coloring (composite video signal)
® Blanking
Total blanking (14 X 18 dots)
Border size blanking
Character size blanking
® Synchronization signal
Composite synchronization signal generation
(PAL, NTSC, M-PAL)
® Synchronized separation cirguit:------oroeeore Built-in
® 4 output ports (2 digital lines)
® Oscillation stop function
Be possible to stop the oscillation for disptay and for
synchronized signal generation
* MITSUBISH! i3
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

PIN DESCRIPTION

Pin Input
Symbol Pin name Function
Number Y /Output |
1 osc1 Pins for attachment of Input There are the pins for attaching an external display oscillator circuit. The standard oscillation fre-
— demal oscillator circuit quency is approximately 7MHz. This oscillation frequency determines the horizontal position of the
2 0SsCc2 Cutput: | display on the TV screen and the width of the characters.
3 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.
4 SCK Serial clock input tnput When CS pin is “L.", SIN serial data is taken in when SCK rises. Hyslerasis input. Built-in pull-up re-
sistor is included.
- - .
5 SIN Serial data input fnput This is the pin for serial input of data and addresses for the display control register and the display
data memory. Hysteresis input. Incutdes buiit-in pull-up resistor.
6 AC Auta-clear input Input When “L", this pin resets the internal IC circuit. Hysteresis input. Includes built-in pull-up resistor.
7 Vop2 Power pin - Please connect to -5V with the analog circuit power pin.
CVIDEQ | Composite video sig- Output This is the output pin for composite video signals. It outputs 2Vp e composite video signals. in su-
8 ’ nal output perimpose mode, character ouiput efc. is superimposed on the external composite video signals
from CVIN.
3 LECHA Character level input Input This is the input pin which determines the “white” character colcr level in the composite video
signal.
10 CVIN Composite video sig- Input ' This is the input pin for external composite video signals. in superimpose mode, character output
nal input | etc. is superimposed on these extemnal composite video signals.
" 1 Vss Earthing pin - Please connact to GND using circult earthing pin.
12 PO Port PO output Output This pin can be toggled between port pin output and BLNK1 * {character background) signal out-
put. Polarity can be selected when the character ROM is masked.
13 P1 Port P1 output Qutput This pin can be toggled between port pin output and CO1™ (character) signal output. Polarity can
be seiected when the character ROM is masked.
14 P2 Port P2 output Qutput This pin can be toggled between port pin output and BLNK2* (character background) signal out-
put. Polarity can be selected when the character ROM is masked.
15 P3 , Port P3 output Output This pin can be toggled between port pin output and CO: * {character) signal output. Polarity can
be selected when the character ROM is masked.
16 QOSCOUT | Pins for attachment of | Output | These are the pins for attaching an external oscillator circuit for generating the synchronization sig-
external oscillator cir- -———— nal. An oscillation of 14.32MHz is needed for NTSC, 17.73MHz is needed for PAL and 14.30MHz is
17 OSCIN | cuit for synchronization input | needed for M-PAL
\ signal generation i
18 HOR™ Horizontal synchro- Input This pin inputs the horizontal synchronization signal. Hysteresis input. Polarity can be selected when
nization signai input the character ROM is masked.
19 VERT™* Vertical  synchroniza- Input This pin inputs the vertical synchronization signal. Hysteresis input. Polarity can be selected when
tion signal input the character ROM is masked.
20 % Vool : Power pin - 1 Please connect to 45V with the digital circuit power pin.
! | )
Note The pins remarked “*” are selectabled the input or output polarity when the character ROM masked.
- MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MEMORY CONSTITUTION

Address 00,5 to EFys are assigned to the display RAM,
address F0,5 to F8,s are assigned to the display control
registers.

< -
N Bit
Addr\\ DA7 DAS DAS DA4 DA3 DAz DA1 DAQ Remarks
0046 EXP ; Ce Cs C, Cs C, C, Co
%
Expansion bit E Character code Display RAM
l
EFg EXP Ce Cs Ca Cs Cz C, Co
— i
PTD PTD : PTD PTD PTC PTC PTC PTC .
FO46 3 2 i 1 0 3 2 1 0 Port output specify
- |
E1 TBASE TBASE HP HP HP HP HP HP Horizontal display start
1e 1 0 5 4 3 2 1 0 pasition specify
J— vP VP vP VP VP Ve Vertical display start position
F2,5 | INT/NON SEPV 5 4 3 P 1 0 specity
Fa vsZz vVsz vSs2z i v8Z HSZ HSZ HSZ HSZ Character size spec
e 21 20 noo 10 21 20 1 10 pecily
E DSP DSP DSP DsP DSP psp DSP DSspP Disp o -
4o 7 6 5 4 3 2 1 0 play mode specity
TEST TEST TEST | EXP EXP DSP DsSP )
F5¢ N/P 2 1 0 1 o 9 8 Expansion
K BLINK i
F6ys EQP PAL MPAL ALL FSC BLIN BLINK Blinking specify and so on
H 24 2 1 Q
EL PHASE PHASE PHASE
F716 BLKHF B8 BG ] BR ; LE\(; 28 1 OS Raster color specify
. ; i D S |
DsP ~ sSTOP STOP | RAM BLK BLK .
F8,6 ON CONT7F 1 IN i ERS EX 1 0 Control display

Fig. 1 Memory constitution (M35013-XXXSP)

At the M35013-XXXSP

The internal circuit is reset and all display control registers
(address FOys to FB,;). are set to “0" and display RAM
(address 00 to EFyg) are set to “7F.s" when the AC pin
level is “L”. The memory constitution is shown in Figure 1.

At the M35012-XXXSP

The internal circuit is reset and all display control registers
(address FO,s to F8,5) are set to “0” and displtay RAM
(address 00,6 to EFs) are set to “FF,¢" when the AC pin
level is “L". The memory constitution is shown in Figure 2.
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

Bit ! ! ] I ;
A;;:ss " DaAF | DAE , DAD | DAc! DAB‘ DAA | DAS | DAB | DAY [ DAS } DAS { DA4 | DA3 | DAZ | DA | DAO Remarks
— - ? _[lr ; i U, S—— A,m,__-,y.,,_‘: _".—_—-41 .! —t —
s | 0 1 0 . C | O i 0 |Rev BLINK\ 0 G | Cs|Cs | Cal Gl el 1 Co
[ ‘ ! ! i |
R N inking] { Character code Disptay RAM
character ! B
I ! ! i ; | [ 1
EFe | 0 [ 0 | @ 0 0 |REV BLINK’ 0 } C; | Cs \ Cs | Cs ' Cs | Ca !l Ci| Ca
i ; P i
B - _—
FOis | O o} { 0 0 o i 0 } 0 1PTD3 'PTD2|PTDI IPTDO|PTC3|PTC2|PTCT PTCO] Port output specify
i - I ! AN S S R I
'r | ! ‘ : | T Horizontal display start
Flie = 0 | 0 | 0 | 0 | 0 | 0 . 0 | 0 [TBASITBASO HPS | HP4 | HP3 | HP2 | HPT | HPO | [oroore dSPlay sir
i | ; : i position specify
s L : | SR SN SO S " % |(
| i \ pum— | §
! ‘ TN/ f ! ical displ it
F2ie | 0 0 0 o o {0l o o [Nisepyves ves! vz vz | vp | vep | Yorical dsplay sar positon
| | NON L ! . specify
| § . | % ] — ! L
! ! VSZ VSZ | VSZ | VSZ | HSZ | HSZ | HSZ | HSZ
! o ! : | i i
F3ie 0 0 ; o] ¢ o] 0 o] ool 20 | 1 10 21 20 ‘ 1 10 Character size specify
L | I 1L i : ! —
Fdis o |l o 0 0 o 0 { 0 0 §DSP7]DSPS[DSPS‘,DSN{DSPB DSPZ{DSP] DSPO| Dispiay mode specify
— ‘# S B A + +
1 ' | i
¢ ‘ — _ |TEST|TEST|T
F5i6 0 0 0 0 0 ‘1 0 1 0 0 | N/P EZS i E] EST‘EXP1 EXPO|DSPS|DSP8| Expansion
| [ - S i Tw,_L it .
i ' ! \ ‘ ]
! | ; ‘ K|BLINK  BLI
F6e { O @ O ! o} Q o] { 04'» 0 ‘l 0 EOP \PALH‘MPAL A;;L [ FSC BL;N B 1N B ONK Blinking specify and so on
H i
S B T [ -
] ! ‘ | ! | ‘ EVEL "
F7ie <‘ 0 : 0 0 o ! 0 ;0 l 0 0 |[BLKHFi BB =BG \‘ R ‘L OE PHQSE\PH:SE‘PHSSE Raster color specify
i i | | i i i ! ;
i N | H : { i | |
S } ; ; ‘, , e — 1 i — : B — ]
| ; : lconT P| | |
FBs : O | O 0 ! 0 0 } °© 0|0 lDSPON{ ;' %S:OP]STS RAMERS| EX |BLKI BLKO Control dispiay
\ !
1 ] r | i ! i z : \ |

Fig. 2 Memory constitution (M35012-XXXSP)
% DAS to DAF of the display control registers (addresses FOs to F8,5) are set to “0".

~
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MITSUBISH! MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

SCREEN CONSTITUTION

The screen lines and rows are determined from each
address of the display RAM. The screen consitution is
shown in Figure 3.

\ Row j . i H
1 2 3 4 5 & 7 8 9 1a 1 12 13 14 15 16 17 18 13 20 21 22 23 24
Line H

T 7
1 0015 | 0115 | 0218 | 0318 | 0418 | 0516 | 0616 | 0715 : 0B4g 0C16 | OD16 | OEte | OFp | 1015 | 1116 | 1246 ; 1316 | 1416 | 1515 | 1616 | 1716

f H ; ;
18p - 1946 | tA1g | 1R5 | 1016 1D16 | 116 | 1F16 | 2046 | 2415 | 2516 | 2616 | 2716 . 2B4p | 2016 | 2Ass | 2Bq6 | 2C16 | D16 | 2E15 | 2F1p

BCie ; D16 | 316 | 3F1s  Avg | 4116} 4216 | 4315 | 4415 | 4516 | 4616 | 4716

2
3 3018 | 3146 | 3215 | 3316 | 3416 | 3516 | 3616 | 3716 | 381
4

AB1g | 4915 | 4A1p | 4Bqp i 4Cqs | 4D1g | 4E4p | 4F1g | BOg 544 5516 | 5618 | 5716 | 581p | 6915 | SAs 5516;5015 5Dq6 | 5E15 | SF16

5 | 8016 | 6145 . 6216 | 6315 | Bd16 | 6516 | 6615 | 6716 | 6B1p 6C1g ; 6015 | 6E45 | 6F1s | 7016 7116 | 7246 | 7346 | 7415 | 7518 | 7616 | 7718

T T T
& 7816 796 | 7A16 | ¥Byg { 7C16 1 7Dyg | TE1g | 7F16 | 8018 844 | B516 : BEig | 8716 | 8815 | 8945 | BA1g | BBy | 8Cqg : 8Dqe | BE1g | BFis
b .

7 906 | 9T | 9215 | 9315 | 9415 | 9516 | 9615 | 9715 | IBig 9C18 ; 9016 : 9B | OF15 | Al1g | Ale | AZ1s | AS1g | Adis . ASig | Abs | AT16

B AB1s | A9tg | AAjg | ABig i ACig | AD1g | AE1g | AF1s | BOjs

B4y | BS1s | BB1g | B71s | BBig | BOyg ; BAg | BBig | BCis | BDis | BEjs | BFyg

9 CO1 | Gl | G215 | CA1g - Ca1g | CB1p; OB | C716 | C815 | Chip CAmiCEha CCig | CO36 | CEte: CF1a | DO1p | D11g | D21g | D315 | Da1g | D516 | D615 : D716
= —- it S 4§ e .

T T = +
10 { D815 | D916 | DAIs | DBig | DC16 | DD16 | DE1s | DFyg | ECig | Es6 | E215 | E316 | Edie | ES1e Es‘i\LEns EmleQ»a‘EAxs‘EB‘e ECi6 | ED1g | EE15 | EFts

The hexadecimai numbers in the boxes show the dispiay RAM address.

Fig. 3 Screen constitution




MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

REGISTERS DESCRIPTION
(1} Address FO.e

Contents
DA Register = S Remarks
Status Function
@: PO cutput {port PO)
0 PTCO - -
1 BLNK1* output
[} P1 output (port P1)
1 PTC1 — — ]
1 COt™* output :
; - | Port output contral
@ | P2 output (port P2)
2 PTC2 4
1 BLNK2* output
@ | P3 output (port P3)
3 PTC3 -
1 C02* output
@ PO output “L”
4 PTDO e e e
1 PD output “H”
@ P1 output "L"
5 PTD1 - .
1 P1 output "H”
- Port data control
@ 1 P2output “L”
6 PTD2 _— e ]
1 : P2 output “H”
@ | P3 output "L
7 PTD3 - -
1 P3 output “H"

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




MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

{2) Address Fle

Contents
DA Register | = - Remarks
Status Function
HPO 2de tf HS is the horizontal display start iocation, Horizontal display start location is
0 (LsSB) o specified using the 6 bits from HPS
1 5 to HPO.
|- HS=TX (4 X 2"HP,+ N). Note | HPS to 0 = (000000;) and
] n=0 (000001;) setting is forbidden.
1 HP1 —t
1
T : The oscillation cycie of oscitlator OSC1, OSC2
)
2 HP2
1
HSZ11 HSZ10
3 HP3 =y HsZ21 HSZ20 N
! 0 0 9
@ 0 1 10
4 HP4 = ! SO L L
i 1 1 12
HPS [
5 (M8B) [——
1
)] Nao carrection for the synchronous error by a noise. The synchronized signal correction
6 TBASEQO . - setting.
1 Correction for the synchronous error by a noise.
@ No correction for a lack of the synchronized signal.
7 TBASE1 - M
1 Correction for a lack of the synchronized signal.

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

4—10
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(3) Address F2.¢

Contents i
DA Regist i~ , : Remarks
Status | Function “
VPO @ The vertical start location is spegci-
4} If VS is the vertical display start location, fied using the 6 bits from VPS5 to
(LsB)
1 VPO.
1 5
@ VS=HX (43 2"VP,+3).
1 vP1 n==0
1
@ H : Cycle with the horizontal synchronizing pulse
2 VP2
1 HOR*
3 vpP3 . L
1
- Vs
)]
4 VP4 Ema——
! L Ch 1
f
| é HS aracter
16Y i i ea
5 VPS5 ;-,/w digplaying ar
(ms8) )
® Icr:]pr::ﬁ:::ti;:zlz:::al synchronization signal and vertical syn- The contents of synchronization sig-
6 SEPY - gna’. nal input in superimpose dispiay is
1 input the horizontal (composite} synchronization signai only. | altered.
@ | interlace | Scanning lines control {only in inter-
7 INT/NON — : e { nal synchronization)
1 | Non-interlace ;
i

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

Sl



MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(4) Address F3,¢

T T
| ; Contents |
DA Register ; o Remarks
Status | Function
@ Character size setting in the hori-
0 HSZ10 HSZ10 zontal direction for the first line.
} 0 1
HSZ11
@ o] 1T/1dot 2T/1dot
1 HSZ11 - 1 3T/1dot 4T/1dot
1
o Character size setting in the hori-
2 HSZ20 |——— HSZ20 zontal direction for the 2nd line to
] Hsz21 o } 10th line.
® Q 1T/ 1dot 2T/1dot
3 HSZ21 - 1 3T/1dot 4T/1dot
1
jon Character size setting in the vertical
4 vs8z10 ——-- - VSZ10 direction for the first tine.
0 1
L vszi1
B - 0 1H/1dot 2H/1dot
Q)
5 vsZ11 _— 1 3H/1dot AH/1dot
‘ ; -
[} i Character size setting in the vertical
6 vS8Z20 VSZ20 | direction for the 2nd line to 10th line.
0 1
! vsz21
0 1H/1dot 2H/tdot
o)
; vsz21 - 1 3H/1dot 4H/1dot
1

Mote : The mark () arround the status value means the reset status by the “L” tevel is input to AC pin.

4—12 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(5}

Address F4.g

Contents
DA Register — Remarks
Status Function
[} Line 1 is in the display mode specified by BLKO and BLK1. | DSPO to DSP2 are each controlled
0 DSPO - -1 independently.
1 Line 1 is in a different display mode. BLK1 | BLKD | DSPH Display mode
- e — L for line n
@ Line 2 is in the display mode specified by BLKO and BLK1. 0 Border (Note1)
1 DSP1 : e 0 0
1 Line 2 is in a different display mode. } | Character
o 0 Character
@ Line 3 is in the display mode specified by BLKO and BLK1. 0 T
2 pSpP2 o ] 1 Border
1 Line 3 is in a different display mode. : D
- 0 . Border
(0] Line 4 is in the display mode specified by BLKO and BLK1. ! 0 1 Matrix-outline
3 pspP3 —m -
1 Line 4 is in a different display mode. : . 0 | Matrix-outline
. i o . ” T i 1 Character
© Line 5 is in the display mode specified by BLKO and BLK1.
4 DSP4 DSPn in the generic name for DSPQ
1 Line 5 is in a different display mode. to DSPg
O] Line 6 is in the display mode specified by BLKO and BLK1. | Note 1 . The display mode for line n
5 DSP5 ~1 is the border size, and for the other
1 ! Line 6 is in a different display mode iines, the display mode is the char-
* ~1 acter size.
! @ Line 7 is in the display mode specified by BLKO and BLK1. ' If all DSPn {n : 0 to 9) are “0”, the
6 DSP6 - - display mode is ail line blanking
1 Line 7 is in a different dispiay mode. OFF.
- Note 2 | DSP8 and DSP9 are assigned
@ Line 8 is in the display mode specified by BLKO and BLK1. | to address F5;s.
7 DsSP7 e T -
1 Line 8 is in a different display mode.

Note : The mark C around the status value means the reset status by the “L" fevel is input to AC pin.

- MITSUBISHI 4—13
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(6) Address F5,¢

Contents
DA Register o - Remarks
Status Function
@ Line 9 is in the display mode specified by BLKO and BLK1. | See the rerarks of address F4,s.
0 DSP8
1 Line 9 is in the different display mode.
® Line 10 is in the display mode specified by BLKO and BLK1.
1 DSP9
1 Line 10 is in the different dispiay mode.
@ For M35013-XXXSP, these registers
are used to extend the function of
2 EXPO [ EXPO .
] Expt o 1 the EXP bits in the addresses 0,6 to
0 Normal_%’:arécter Reversed character ’Eth:;;z;eoda:play RAM. .
Blinking | {No blinking) or 2-XXXSP, these registers
@ " PAR are used to extend the function of
3 expt o 1 ormal gharacter | Reversedchatcter the REV bits and BLINK bits in the
Exclusion Exclusion addresses 044 to EF,g of the display
1 RAM.
© TESTO to TEST2=(000;)—Normat display
4 TESTO (010,)-—~Space display
1
@
5 TEST1
1
@
] TEST2
! 1
0 MPAL . ' _
e 0 1 Synchronization signal is selected
7 N/P ; N AL with this register and MPAL register
(address F6;4).
1 1 PAL Do not use

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




MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

{7) Address F6,4

Contents
DA Register — Remarks
Status Function
@ Blinking duty ratio can be altered.
0 BLINKO BUNKO
1 a 1
BLINK1
® o Blinking OFF | Duty 25%
O
1 BLINK1 1 Duty 50% Duty 75%
1
p Division of vertical synchronization signal into 1/64. N
o sl X Y 9 Blinking cycie can be altered.
2 BLINK2 Cycle approximately 1 second.
1 Division of vertical synchronization signal into 1/32.
Cycle approximately 0.5 second.
@ QSCIN oscillation frequency 4 X fsc Oscillation frequency setting for
3 FSC OSCIN terminal (only effective with
1 OSCIiN osciilation frequency 2 X fsc NTSC).
@ Blanking with all 24 characters in matrix-outline size. Horizontal display range can be
4 ALL24 altered when all characters are in
1 Horizontal display period blanked. matrix-outline size (Note 2).
@ MPAL
= e o 1 Synchronization signat is selected
5 MPAL S NTeo MPAL with this register and N/P register
- (address F5.g).
1 1 PAL Do not use
@ Interlace 1 in NTSC mode, status is “0".
Noninteriace 1
6 PALH y
3 Interlace 2
Noninteriace 2 B
O] Not inciude the equivalent puise Setting the contents of composite
7 EQP synchronized signal at non-intertace.
1 include the equivalent puise

Notes 1. The mark O around the status value means the reset status by the “L” level is input to AC pin.

2. Fixto “0” this register at external synchronous.

KR
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MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(8)

Address F7g

Contents
DA Register S Remarks
| Status Function
@ T T Raster ccior setting. Coloring by
0 PHASEO PHASE2:PHASE1 PHASED| NTSC Phase angle{calor) | PAL phase angle{color) composite video signals means that
] | 0 | O 0 (Biack) (Black) the phase angle of the background
-~ | 9 0 ! /2 (rad] * /2 (red) color signals for the color burst sig-
) 0 1 a 77 /4 [rad.) F /4 [rag) nals can be varied. The angle can
1 PHASE1 0 1 1 same phase same phase be varied in units of 7 /4 rad.
1 1 0 0 T (rad.] +7 (rad) | This differs from coloring by RGB
- 1 0 1 3774 (rad) +37 /4 (rad} output.
® 1 1 [+] 3% /2 [rad]} F w2 (rad)
2 PHASE2 “‘1""“ 1 1 1 (White) (White)
@ internal bias OFF Generation of composite video sig-
3 LEVELO nal bias potential
F 1 Internal bias ON
4 BR o BB BG BR | NTSC phase angle{color} | PAL phase angle{color} ! Character background color setting.
1 | © [ 0 (Black) (Black)
0 0 1 # /2 {rad] + 7 /2 (rad])
_WO 1 0 77 /4 [rad) F /4 (rad)
5 BG — 0 ! v same phase same phase
1 1 0 4] x {rad.] + 7 {rad.)
1 ] 1 37 /4 (rad} #+3r/4 (rad)
1 10 3% /2 (rad]} Fr2 lrad)
8 BB *“1‘"4} v v |1 | (wnite) | (white) |
@ The haliftone displaying “OFF” in superimpose This register is avaiiable in the su-
7 BLKHF B - perimpose displaying only.
1 The haiftone displaying "ON" in superimpose

Note | The mark O around the status value means the reset status by the “L" level is input to AC pin,

4—16
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(9] Address F8¢s
Contents
DA Register Remarks
Status Function
[ Display mode variable
0 BLKO
BLKO
! 0 1
o ‘BLK1\
@ 1 0 Blanking OFF [Gharacter size
1 BLK1 m__:_,;_ 1 Border size |Matrix-outiine size
[
0 i External synchronization Synchronization signal switching
2 EX -
1 Internal synchronization
o RAM not erased This register does not have the
3 ; RAMERS funo.tion as register. if RAM is erase
continuously, set DSPON (address
1 RAM erased ”
F8;5) to “0".
1
& Oscillaion of OSCIN, OSCOUT for synchronization signais. OSCIN osciliation stop
4 . STOPIN :
1 | Stop osciltation of OSCIN, OSCOUT, for synchronization signals. (Note 1)
@: Oscillation of OS5C1, OSC2 for display. OSC1 and OSC2 oscillation switch-
i ; : - =&
H : ing. To stop the oscillation, set C
5 - STOP | i i h pirg1 to : levelc an'd DSPOi
i ifati 1 8C2 f isplay.
: 1 Stop the oscillation OSC1, O or display (address F8,s) 10 “0".
Usuatly “0” fix.
@ | Normal write mode. Writing mode of the serial data input
6 CONT?F o switching.
| (Note 2) Far M35012-XXXSP, con-
: 1 Continuously writing mode {character code 7Fq6) ™ tinuously writing mode (character
code FFig).
© Display OFF Display can be altered.
7 DSPON -
1 Display ON
Notes 1. When crystal oscillation move from external synchronous to internal synchronous at stop state (STOPIN==1}, leave the crystal osciliation state

{STOPIN=0} before 1V (vertical synchronous NTSC, M-PAL about 16.7ms, PAL 20ms)£( more.
2. The mark ( around the status value means the reset status by the "L" level is input to AC pin.

R
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DISPLAY FORMS

M35013-XXXSP has the following five display forms as the
blanking function, when CO1 *, BLNK1 *, CO2 *, and
BLNK2* are output.

(3) Border size : Blanking the background as a size
from character.
{4) Matrix-outline size : Blanking the background as a size

from ail character font size.

(1) Blanking OFF - Blanking output signal (BLNK*) is This display format allows each line (from the first line to
cut off, the tenth line) to be controlled independently, so that two
{2} Character size . Blanking same as the character kinds of display formats can be combined on the same
size. screen.
le dOts =i
TTTIT T ]
Tt Tt u ]
. m u ]
-1 H - -
Scanning B ]
18 dots|  HH HH HY HH R .
H (8 T = -
{  cot* I JL [
: ; : ; When the exclusion 2 function
; T 1 ; is not selected.
\ BLNK1 1 N J L
/ coi*rik

is selected.

L Bnkicik

>When the exciusion 2 function

a | Background carrier color signal

\
CO2’§ H When the exclusion 1 function
BLNK2‘§ ; is not selected.
C02.3|_ : : : : : : E When the exclusion 1 function
BLNKz'le is setected.
CVIDEQ] i i i 5 When the exclusion 2 function
i/ is not selected.
pa a i a a : a :
{ CWDEOMMW ﬂm}ﬂm ﬂﬂﬂﬂﬂﬂ]ﬂﬂﬂﬂﬂﬂﬂﬂﬂ]ﬂﬂ )When the exclusion 2 function
(Video signal) is selected.
a a a a a a
(1) Blanking OFF {2) Character size (3] Border size {4) Matrix-outline size
Note : In this case, the output polarity that CO1*, BLNK1*, CO2*, and BLNK2* is positive.

The exclusion 2 function is provided only for M35012-XXXSP.

Fig. 4 Display forms at each display mode

4—18
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EXCLUSION FUNCTION

For M35013-XXXSP, the function expansion that is set with
the EXP1 and EXPQ registers (DA3 and DA2 of address
F56) is performed when “1” is set to DA7 of display RAM
(EXP bit).

Table 1 Display form of M35013-XXXSP
Register
Display form
EXP1 EXPO
0 0 Normal character -+ Blinking
¢} . 1 Reversed character {no blinking)
1 0 Normal character + Exclusion 1
1 1 Reversed character 4 Exclusion 1

Table 2 Display form of M35012-XXXSP

For M35012-XXXSP, the displays shown in tabie 2 are
available with the combination of DAS (BLINK bit), DAA
(REV bit) of display RAM and EXP1, EXPO register (DA3
and DA2 of address F5.¢).

When the exclusion 1 function is selected, CO2 * and
BLNK2* side are not displayed.

When the exclusion 2 function is selected, CO1™, BLNK1*,
and video signal side are not displayed.

The character of exclusion 2 and exclusion 1 are prchibited
to be next to each other horizontally. insert “FF,¢” of char-
acter between the character of exclusion 2 and that of ex-
clusion 1.

Register RAM
EXP1 EXPO REV 1

BLINK

Disptay form

0 Normal character

Normal character + Biirlking

Reversed character

Reversed character - Blinking

Normat character + Exclusion 2

Normat character + Blinking + Exclusion 1

| Reversed character + Exclusion 2

Reversed character + Blinking + Exclusion 1

Normal character

Normal character -+ Exciusion 1

Reversed character

Reversed character + Exclusion 1

MNormal character

Normal character + Blinking

oimloi~ioci~lo—~lo~ol=io—:

Normal character + Exclusion 1

i

—lslolo|jmi—m ool |0io|= —j0 O

Normal character -+ Blinking + Exclusion 1

4—19
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The figure 5 and 6 show the display examples using ports
PO to P3 (digital output).

© REC SZ00M 18@%

10.MAY, 1993(FRI)
M ?:5@

Fig. 5 Display example using ports PO(BLNK1*) and P1(CO1™) (display line)

10.MAY, 19939(FRI)
M 700

Fig. 6 Display example using ports P2(BLNK2¥) and P3(C0O2*) (record line)
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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 at
M35013-XXXSP is shown in Figure 7, and example of data
setting at M§501 2-XXXSP is shown in Figure 8.

N Memory Contents DA | DA DA DA DA DA DA DA
0. |- - i
Address/Data Addition 7 i 6 5 4 3 2 1 0
. U S . — L
3 Address F81g t 1 1 1 o 0 0
—— Display OFF - e s
H Data (F81) 0 0 ¢ 0 1 x X X
3 Data (001s) Setting to display EXP Cs Cs Ga Cs3 C2 Cq Co
RAM (address 0015 [ e e e I
4 Data {0115} to EFg) and regis- EXP Cs [=7% Ga Ca C2 Gy Ce
ters (addresses Flyg [— e
1o F81g)
242 Data (EF5) exp Ce Cs i Ca C3 cz C g
S SO | S - s
PTD PTD PTD PTD PTC PTC PTC PTC
243 Data (FO1g} H
3 2 | i [ 3 2 1 o
S } e —~
} HP HFP HP HP HP HP
244 Data (F1qg} 3 0
g 4 3 2 1 o
S B Ve VP VP vP VP VP
245 Data (F216) o o
& 4 3 2 1 0
e vsz vsz vsz vsz HSZ Hsz HSZ HEZ
245 Data (F3g}
21 29 1 10 21 20 1 6
DSP osP DSP osP osp DSP DsP DsP
247 Data (F4yg) 5
7 6 5 4 3 2 1 ¢
) . EXP EXP osp DSP
248 Data (F81g) N/P 0 0 o
1 0 El 8
PAL ALL BLINK BLINK BLINK
243 Data {Fé16) £QP MPAL FSC
H 24 2 1 0
o PHASE PHASE PHASE
250 Data (F716) BLKHF B8 8G BR 1 . . A
BLK BLK
251 Data {F81g) Display ON 1 0 0 4 o EX . o
Fig. 7 Exampie of data setting by the serial input function (M35013-XXXSP)
'\mm a2
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Memory Contants
No. i — DAF | 'DAE | DAD | DAC { DAB | DAA ( DA9 | DA8 | DA7 | DA6 | DAS | DA4 | DA3 | DA2 | DAt | DAO
Address/Data | Addition
i
1 Address F8ig | 0 0 0 0 [ 0 0 3 1 1 1 i 0 0 0
Display OFF
2 Data {F816) o o 0 0 o 0 Q [ 0 o 0 1 X x x
3 Data (0016} o 0 0 0 REV |BLINK| © Gr Ce Cs C4 Ca Cz G Co
4 Cata (0116} o o 0 0 REV |BLINK| © <7 Cg Cs Ca Cs Cz Cr Co
1
242 Data (EFi5) Setting to display | O [ [ Q REV |BLINK| © c; | Ce Cs Cs Ca C2 < Co
RAM {address 004 : +
PTD | PTD | PTD | PTD | PTC | PTC | PTC | PTC
243 Data (FO6) to EFig) and regis- 0 [ 0 [¢] [} 0 o i H
; 3 2 1 o 3 2 1 o
ters (addresses FOig |
to F8ig) i HP | HP | HMP | WP | HP i WP
244 Date (F11) [\ 0 [\ 9 o | o 0 0 [’
5 4 3 2 1 o
VP VP | VP . VP | VP | vpP
245 Data (F24g) 0 ] [ o o o o 0 o
5 4 3 2 1 [}
VSZ | VSZ | VSZ | VSZ | HSZ | HSZ | HSZ | HsZ
248 Data (F315) 0 0 0 ] Q 0 0
21 20 n 10 2t 20 11 10
DSP | DSP | DSP | DSP | DSP | ose | psp | psp
247 Data (Fayg) [ 0 0 0 o [ 0
7 6 5 4 3 2 i [
— EXP | EXP | DSP | DSP
248 Data (F515) 0 0 o 0 0 [+ ] [ o 0 0 ;
1 o | 9 8
ALL BLINK: BLINK/| BLINK|
249 Data {F61g) 0 0 0 o [ o 0 | EQP | PALH | MPAL FSC
24 2 1 0
PHASE | PHASE | PHASE
250 Data (F71g) o 0 o |0 0 0 0 |BLKHF BB ., BG | BR 1 N 0
2 1
BLK | BLK
251 Data (F8j5) Cisptay ON [ 0 0 0 0 0 0 i [ 3 [ [ EX . o
Fig. 8 Example of data setting by the serial input function (M35012-XXXSP)
-2 A
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SERIAL DATA INPUT TIMING At the M35012-XXXSP

At the M35013-XXXSP (1) Serial data should be input with the LSB first.

{1} Serial data should be input with the LSB first. (2) The address consists of 16 bits.

(2) The address consists of 8 bits. (3} The data consists of 16 bits.

(3} The data consists of 8 bits. {4) The 16 bits in the SCK after the CS signal has fallen

(4) The 8 bits in the SCK after the CS signal has fallen are are the address, and for succeeding input data, the
the address, and for succeeding input data, the address is incremented every 16 bits.

address is incremented every 8 bits.

o~
pri
——
-
Lo

xxxz(xxﬂlx X XXX

(-sB )} MsB . LsB ")) msB , LsB )} wMmse
M ¢ *1( “{(
Address{8bit) Data(8bit) Data( 8bit)
N N+1
N=1, 2, 3

Fig. 9 Serial input iming (M35013-XXXSP)

—

-
P
L
o~
——

I D I G, G G G Gl G & 50

LsB }) MsB . itsB )} MsB , LSB )) _wmsB
o “\ «
Address{16bit) Data(16bit) Data( 16bit)
N N-+1
N=1, 2, 3o

Fig. 10 Serial input timing (M35012-XXXSP)
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CONT7F FUNCTION

When the register CONT7F (DAS of address F8¢) is set to
“1” and data input as the timing shown in Figure 11, the
character code 7F,¢ {blank) can be set to display RAM
automatically. However, be necessary to set the hold time.
While this function is operating, never stop the display
oscillation OSC1 and OSC2, and set the register STOP1
{DAS of address F8,¢) to “0".

* For M35012-XXXSP, the character code FFs (blank) can
be set to display RAM automatically.

cs \ [\ W R

]l /
sck A T MR T Wy A (€
SN ) | (s X0} |

Character data © v (t:g‘lg) e - e
Star't‘ ;:‘::ess ’ Aggé?;s End“ Egicvess

Note : The hold time is proportional to the number of blank. If the number of blank is 1, the hold time is 12.8 s/blank.
(For M35012-XXXSP, the hotd time is 25. 6us/blank)

Address

004
_

Address L= TIH| I [NIK[&|L|I[N|K

3646 ]
o

Address
EFs

Fig. 11 CONT7F functional timing
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TIME BASE (SYNCHRONOUS SIGNAL
CORRECTION) FUNCTION
Time base function can correct the errors from the lost syn-
chronous signal or disordered synchronization by a noise,
using the reference clock fosc1.
The following are the correction method.
(1) Time base 0—TBASEQ (DA6 of address F1,5)="1".
® Cut-off a noise effect to synchronous signal.
® Cut-off a noise during D period of Figure 12.
{2) Time base 1—TBASE1 (DA7 of address F1,¢)="1"
® Correct the lost synchronous signal.
® Generate the pulse if the synchronous signal has not
input during C period of Figure 12. And stop to display
the character till the next synchronous signal is input.

Lost of the synchronous signal

The pulse is
Synchronous Synch anal / /35/ generated
signal g : ynchronous signa e .
N = u . N LT
At fosc=7MHz, )
Al about 2 us
B ! about 45 us The characters are not displayed during this period.

C ! about 70 us

Display oscillation frequency : 6.3 to 7.7 MHz

Fig. 12 Example of time base function

S
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CHARACTER FONT

Images are composed on a 12 X 18 dot matrix, and char-
acters can be linked vertically and horizontally with other
characters to allow the display the continuous symbois.

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) kne of the matrix, no border is left
at the bottom.

Note : Hatching represents border.

Fig. 13 Character font and border

Character code 7F,¢ is fixed as blank, without a back-
ground at the M35013-XXXSP.
Character code FFg is fixed as blank, without a back-
ground at the M35012-XXXSP.

SR



MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

TIMING REQUIREMENTS (T2=—20C to +70C, Vpo=5+0. 5V, uniess otherwise noted)
Serial data input at the M35013-XXXSP

P t Limits Unit Remarks
T 1
Symbol arameter i 1 T
tw(SCK) | SCK width 200 | = - ns_ |
tsuids | CS setup time 200  — . — . ns
thes) CS hold time ’ “ See Figure 14
tsucsiny | SIN setup time 200 - - ns
this SIN hold time: 200 — — ns
tword 1 word writing time 5 0 - i S
twigs) - e
1us (min.)
cs 5
|
tsuiEs | | twiscki ] twisck) thess)
It
f !
|
-
SCK /
tsutsing thisino ‘
I _———
SIN X ) X
L . - ——

& —| |_

i

; tword
3 more than 2 us .
1 2 - 4 5 6 7 8 o 4 5 6 7 8

Fig. 14 Serlal input timing requirements {M35013-XXXSP)
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TIMING REQUIREMENTS (Ta=—20C to +70°C, Vpp=520. 5V, unless otherwise noted)

Serial data input at the M35012-XXXSP

Limits .
Symbotl Parameter Unit Remarks
Min Typ. Max ]
tw(SCK) | SCK width 200 — - ns
tsucs) | CS setup time 200 — — ns
thcs) CS hold time 2 - — “s
Fi
tsucsindy | SIN setup time 200 - — 1 ns See Figure 15
thisi) | SIN hold time 200 - — ns
tword 1 word writing time 10 — — “s
twiBs) —— e
Tus {min.)
cs 5
N 7
tsuccs: i twiscky w(sck; | thss)
o — I.W»-eq
SCK
tsucsing thisin |
X X
N ———
cs | |
tword
more than 2 us
1 2 - 12 13 14 15 16 1T 12 13 14 15 16

Fig. 15 Serial input timing requirements (M35012-XXXSP)
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
*\;DD Supply voltage With respect to Vgs. —0.3106.0 v
\7, input voltage Vgs—0. 38VSVpe+0.3 v
A | Output voltage - Ves=Vo=Vpp v
Wl;d Power dissipation Ta=25C 300 mw
Topr Operating temperature —20 to 70 c
Tstg Storage temperature —40 to 125 T
RECOMMENDED OPERATING CONDITIONS (Voo=5V, Ta=—20to 70°C, unless otherwise noted)
Symbol Parameter - Limits - Unit
_____ Min. Typ. Max. B
Voo Supply voltage 4.5 5.0 5.5 \'
[ Vi “H” level input voltage SIN, SCK, CS. AC, HOR*, VERT* | 0.8Voo | Voo | Voo v
A “L" level input voltage SIN, SCK, CS, AC, HOR*, VERT” 0 0 | 0 2ven v
“VCVIN Composite-video signal input voitage CVIN — 2Vp_p - \"2
Tosct Oscillating frequency for dispiay .. .83 70 7.7 MHz
) o 14.30
foscin QOscillating trequency for synchronized signai - 14, 32 — MHz
17.73
ELECTRICAL CHARACTERISTICS (Voo=75V, fosci™=7.0MHz, Ta=25C, unless otherwise noted)
Symbol Parameter Test conditions - Limits T Unit
Min. Typ. | Max.
i Voo Supply voltage Ta=—20 to 70C 4.5 5.0 5.5 v
~_IIE,D Supply current ~ - _ 20 mA
Von “H” level output voltage, P0 to P3 Voo=4.5V, lon=0. 4mA 3.5 - - A\
Vou “L" level outpul voltage, PO to P3 ) Vop=4. 5V, g, =0. 4mA o — 0.4 \'
R, Pull-up resistance SCK, AG. CS, SIN, | B o 30 100 KkQ
VIDEO SIGNAL INPUT CONDITIONS (Vop=5V, Ta=—20 to 70°C, uniess otherwise noted)
- N Limits B
Symboi Parameter Test conditions Min. Typ. o] Unit
Vin—sc | Composite-video signal input clamp voltage Sync-chip voltage — 1.5 — A\
MITSUBISHI 4—29

ELECTRIC



MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

Note for Supplying Power

Timing of power supplying to AC pin

The internal circuit of M35012-XXXSP/M35013-XXXSP is
reset when the level of the auto clear input pin AC is “L".
This pin is hysteresis input with the pull-up resistor. The
timing about power supplying of AC pin is shown in Figure

16.
Volitage
v
P
Supply voltage
0.8XVop -4 - — ——
(ACT pin input voltage )
B I A 7 “““““““““““““““““““““““““
/
tw ’ Time t [s]
more than 1 ms

Fig. 16 Timing of power supplying to AC pin

After supplying the power {Vpp and Vgs) to M35012-XXXSP/
M35013-XXXSP and the supply voltage becomes more than
0.8 X Vpo, it needs. to keep V,_ time; tw of the AC pin for
more than 1ms.

Power supply timing about Vpp1 pin and Vpp?2 pin.

The power need to supply to Vppl and Vpp?2 at a time,
though it is separated perfectly between the Vpp1 as the
digital line and the Vgp2 as the analog line.

PRECAUTION FOR USE

[ 'Notes on noise and latch-up |

In order to avoid noise and latch-up, connect a bypass
capacitor (= 0.1xF) directly between the Vpp pin and Vgg
pin using a heavy wire.

Ask your crystal oscillator manufacture to examine the
matching conditions between this device and the crystal
oscillator.

o
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STANDARD ROM TYPE @ M35013-001SP  Tsble 3 Input/output pofarity of pins

M35013-001SP is a standard ROM type of M35013-XXXSP. Pin name 170 Polarity

The input/output polarity and character patterns are fixed HOR* Input Negative

to the contents of Table 3 and Figure 17 to 19. VERT* Input Negative ]
P3(CO2™) Qutput Pasitive
P2(BLNK2™) Output Positive
P1(CO1*) Output Positive |
PO(BLNK1™) Qutput Positive

0618 07‘6

T
T

T

aa: T

1346 1446 1516

T
T

1816 19 1As 1Bys 1Ce 1Es 1Fe

(enunany

T
saian H
=

Fig. 17 M35013-001SP character patterns (1)

MITSUBISHI _
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25,5 264g 2746

245 26,6
i G ;
i 2
= H

3346 £ 3616

AT

THIEH

w
;n
>

3Ae

T
L

REMARRIBELRITBII

4046 44g 4216 436 444 4516 465 4746
i e
4A6 4846 4C4¢ 4D 4E 5 4F g

T

Tt

Fig. 18 M35013-0015P character patterns {2}
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5045

5146

5215

5316

I

yusannl

ysnunduuansl
3

6046

THIHE
T

T

6216

5C1e

5Dqs

anamna

6816

6946 6A46 686 6Cqq 6D4¢ BEg 6F s
73!6 7515 7616 7715
sntsansanses)
7Bis TEe 7F 4 blank
asansase
H HH

Fig. 19 M35013-001SP character patterns (3)
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STANDARD ROM TYPE . M35012-001SP Table 4 input/output polarity of pins

M35012-001SP is a standard ROM type of M35012-XXXSP. Pin name /0 Polarity

The input/output polarity and character patterns are fixed HOR™ Input Negative

to the contents of Table 4 and Figure 20 to 25. VERT™ thput Negative
P3(C0O2*) Output Paositive
P2(BLNK2™) Output Positive
P1(CO1™) Qutput Positive
PO(BLNK1™) Output Positive

0746

TR

Fig. 20 M35012-001SP character patterns (1)
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2As 2C6 2B

3016 31 16 32‘6 3316 34‘5 3516

3As 3B1s 3D 3E1s 3Fie

T

4246 436

[saunusanaan;

456 4615 4745

[yuannnnnua AT

unimaa
Tt

TTHF
uaia

486 49-¢ 4Aqg 4Cqe

4Fq¢

Fig. 21 M35012-001SP character patterns (2}
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5616 5716

50+g 5146 5246 5346

5916 5Aqsg 5B1s 5Cie 504 5F1g

isnsnmenunnl

60‘5 6115 6616 6716

684g 6946 6Ass 6Bg 6Cqg BE;s 6F g

T
T

The 7445 7545 7646

A

7Dyg 7Eqe TFig

\,
w
3

il
&

T

AR EIEAT
YHTCHI I

Fig. 22 M35012-001SP character patterns (3)
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80,5 8146 82,5 8316 84,6 854 8646 87,6

AT I
T

IRIHH

T
i

896 8As 8Bye 8D 8Eqq 8F16

THTTT T

936 4 954

[annansvunns

9746

A

T

THHHT

A8ie ABye AAg

T

Fig. 23 M35012-001SP character patterns (4)
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SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

D8is D9ye DAy DBys DCys DEq¢ DFse

Fig. 24 M35012-001SP character patterns (5)




MITSUBISHI MICROCOMPUTERS

M35012-XXXSP,M35013-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

EDss

E2¢

E8e

E3se

E4:s

FDye

FEqg

FF,¢ biank

.

Fig. 25 'M35012-001SP character patterns (6)
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