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M35010-XXXSP,M35011-XXXSP

MITSUBISHI(MICMPTR/MIPRC) bL1E D
SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

DESCRIPTION
The M35010-XXXSP and M35011-XXXSP are TV screen PIN CONFIGURATION (ToP VIEW)
display control IC which can be used to display information
such as program schedules, the date and messages on the [ ~ ]
TV screen. osct—[1] @ Vop1
The differences among M35010-XXXSP and M35011- osc2 +[2] [19]  verT*
XXXSP are noted below. cs—~[3] z =z [ig]~Hor*
To following expianations apply to the M35010-XXXSP. sck—[4] & § [17] - oscIN
Specification variations for M35011-XXXSP are noted SIN —»E _S. o E—’ 0SCouT
accordingly. E_,E '§ >'>§ E" P3/CO2* *
Tvoe name | CETaCtErS DAS of display RAM Vo2 [7] 5 5 [14]— P2/BLNK?
P available (bit 6 of addresses 00g to EF5) cvieo—[8] T 9 [i3]-Pi/cot*
M35010-XXXSP 128 Set the MSB of character code LECHA — [E E—» PO/BLNK1*
M35011-XXXSP 64 Set to “0" cviN—[10 E Ves
FEATURES .
‘ ® Screen composition:«-xreereereeees 24 columns X 10 lines Outline 20P4B
® Number of characters displayed::--«-------- 240 (Max.) Note : The pins remarked “*" are selactabled the input or output
® Character composition -«-«+-wereeeeee 12 X 18 dot matrix polarity when the character ROM masked.
® Characters available
M3501 O_XXXSP ................................. 1 28 Characters
M3501 1 _XXXSP ................................... 64 characters
® Character sizes available -4 (horizontal) X 4 (vertical)
® Display locations available
Horizontal direction ---------rrereeeeeeeieens 128 characters
Vertlcal direction ................................. 64 Characters
o Blinking ............................................ Characther units
Cycle ' approximately 1 second, or approximately 0.5
seconds
Duty : 25%, 50%, or 75%
® Data input -------remeeeeeeees By the 8-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
® Synchronized separation Cirguit:-«-«:-eoseremeeae Built-in
® 4 output ports (2 digital lines)
® Oscillation stop function
Be possible to stop the oscillation for display and for
synchronized signal generation
® Exclusion function
Reversed character display function

APPLICATION
TV, VCR
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PIN DESCRIPTION

Pin Input .
Symboal Pin name Function
Number i /Output
1 OSC1 Pins for attachment of Input There are the pins for attaching an external display oscillator circuit. The standard oscillation fre-
external oscillator circuit quency is approximately 7MHz. This oscillation frequency determines the horizontal position of the
2 0scC2 Output | 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 Input When CS pin is “L”, SIN serial data is taken in when SCK rises. Hysteresis input. Built-in puli-up re-
sistor is included.
5 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. Inculdes built-in pull-up resistor.
6 AC Auto-clear input Input When “L", this pin resets the internal IC circuit. Hysteresis input. Includes built-in pull-up resistor.
7 Voop2 Power pin - Please connect to +5V with the analog circuit power pin.
CVIDEO | Composite video sig- | Output | This is the output pin for composite video signals. It outputs 2Vp.p composite video signals. In su-
8 nal output perimpose mode, character output etc. is superimposed on the external composite video signals
from CVIN.
9 LECHA Character level input Input This is the input pin which determines the “white” character color 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 external compaosite video signals.
n Vss Earthing pin - Please connect to GND using circuit 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 background) signal output.
Polarity can be selected when the character ROM is masked.
14 P2 Port P2 output Output 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 CO2* (character background) signal output.
Polarity can be selected when the character ROM is masked.
16 OSCOUT | Pins for attachment of Output These are the pins for attaching an extemal oscillator circult for generating the synchronization sig-
external oscillator cir- nal. An oscillation of 14.32MHz is needed for NTSC, and an oscillatiion of 17.73MHz is needed for
17 OSCIN cuit for synchronization Input PAL.
signal generation
18 HOR™* Horizontal synchro- Input This pin inputs the horizontal synchronization signal. Hysteresis input. Polarity can be selected when
nization signal 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 - Please connect to +5V with the digital circuit power pin.
Note The pins remarked “*” are selectabled the input or output polarity when the character ROM masked.
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MEMORY CONSTITUTION

Address 00,5 to EF,s are assigned to the display RAM,
address F0, to F8,¢ are assigned to the display control
registers. The memory constitution is shown in Figure 1.

ad Bi DA7 DA6 DAS DA4 DA3 DA2 DA1 DAO Remarks
ress
0046 EXP Ce Cs Ca Cs, C2 C, Co
(Note)
8 Expansion bit Character code Display RAM
EFs EXP Ce Cs Ca Cs Cs C, GCo
PTD PTD PTD PTD PTC PTC PTC PTC R
FO46 3 2 1 0 3 2 1 0 Port output specify
F1 TBASE TBASE HP HP HP HP HP HP Horizontal display start
18 1 0 5 4 3 2 1 0 position specify
e VP VP VP vP
F2.6 INT/NON SEPV ve ve Vertical display start pesition
5 4 3 2 1 0
F3 vsZ vsZ vsZ vsZ HSZ HSZ HSZ HSZ Character size speci
16 21 20 1 10 21 20 1 10 pecity
DSP DSP DSP DSP DSP DsP DSP DSP , .
Fa,¢ 7 5 5 4 3 > 1 0 Display mode specify
— TEST TEST TEST EXP EXP DSP DSP .
F54¢ N/P o 1 0 1 0 9 8 Expansion
PAL PAL ALL BLINK BLINK BLINK o .
F6ig EQP H 25 24 FSC 2 1 0 Blinking specify and so on
EVEL PHASE PHASE PHASE
F7.6 BLKHF BB BG BR L 0 2 1 0 Raster color specify
DSP STOP STOP RAM BLK BLK
E ;
F846 ON CONT7F 1 IN ERS X 1 0 Control display

Note : Set “0” in the case of M35011-XXXSP.

Fig. 1 Memory constitution

The internal circuit is reset and all display control registers
(address FO.5 to F8,s) are set to “0” and display RAM
(address 00,5 to EFy5) are set to “7F,s" when the AC pin
level is “L".
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SCREEN CONSTITUTION

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

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Line

1 0015 | O11g | 0215 | 0316 | 0416 | 0516 | 0616 | 0716 | UB1g | 0915 | OA1g | OB1g | OC1s | OD1g | OE1g | OF1g 1016 | 1116 | 1216 | 1316 | 1445 | 1516 | 1618 | 1716

1816 | 1916 | 1A16 | 1B1g | 1C15 | 1D16 | 1E16 | 1F1p | 2016 | 2145 | 2216 | 2816 | 2416 | 2515 | 2618 | 2716 | 2816 | 2816 | 2A48 | 2B16 | 2C16 | 2046 | 2E45 | 2F1s
3015 | 3115 | 3215 | 3316 | B41s | 3516 | 3645 | 3746 | 3816 | 3915 | 3A16 | 3B1s | 3C15 | 3016 | BEre | IF1e | 401 | 4116 | 216 | 4315 | 4416 | 459p | 464g | 4748

4815 | 4915 | 4A16 | 4B1g | 4C1p | 4D1g | 4E1g | 4F15 | 5016 | 5118 | 5216 | 5316 | 5416 | 5516 | 5616 | 5716 | 5816 | 5916 | SA4g | 5816 | 5C1a | 5D16 | 515 | SF16
6015 | 6115 | 6215 | 6316 | 6415 | 6515 | B61g | 6716 | 6815 | 8915 | BA1g | BByg | 6Cyg | 6D1g | BErg | 6F1g | 7016 | 7116 | 7216 | 7316 | 7416 | 7518 | 7616 | 7715
7816 | 7918 | 7A16 | 7B1g | 7C16 | 7D1g | 7TE1g | 7F1g | BO1g | 8116 | B216 | 8315 | Bdis | B516 | 8616 | 8715 | 8815 | BO1g | BAyg | 8B1g | BCqs | 8D1s | 8E1s | 8F16

9016 | 91p | 9216 | 9316 | 9415 | 9516 | 9615 | 9715 | 9846 | 9916 | 9A1p | IByg | 9C1s | 9016 | OE1s | IF1g | AD1g | Alig [ A215 | Adig | Adys | AS1g | AGrg | A7vs

AB1g | A9yg | AAsg | AB1g | AC1g | AD1g | AE1s | AF15 | BOts | Blig | B2yg | B315 | Bayg | BS1g | B6ig | B715 | B81g | By | BAsg | BByg | BCg | BDyg | BEg | BF g

olo|vw|[lo|lv|s|w|wn

CO4g | C115 | C218 [ C316 | C416 | CS1g | C61g | C718 | CB1p | C915 | CA15 | CB1g | CC15 | CD16 | CE1g | CFig | DOyg | D1y | D21s | D316 | D446 | D515 | D616 | D715

=)

D81g | D915 | DA1s | DB1s | DC16 | OD1g | DE1g | DF1g | EO1g | E116 | E2tg | E346 | Ed1g | ES1g | EB1g | E716 | EB1g | E918 | EA1g | EByg | ECyg | ED1g | EEqg | EFyg

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

Fig. 2 Screen constitution

ELECTRIC
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REGISTERS DESCRIPTION
(]] Address F013

Contents
DA Register Remarks
Status Function
® PO output (port 0)
0 PTCO
1 BLNK1* output
©® Pt output (port 1)
1 PTC1
1 CO1* output
Port output control }
© | P2 output (port 2)
2 PTC2
1 BLNK2* output
© | P3 output (port 3)
3 PTC3
1 C02* output
® | PO output “L”
4 PTDO
1 PO output “H”
O] P1 output “L”
5 PTD1
1 P1 output “H"
Port data control
@ | P2 output “L”
6 PTD2
1 P2 output “H”
@ | P3 output “L”
7 PTD3
1 P3 output “H”

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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(2) Address F14¢

Contents
DA Register Remarks
Status Function
HPO @ If HS is the horizontal display start location, Horizontal display start location is
0 (LSB) specified using the 6 bits from HP5
1 5 to HPO.
H8E=TX (4 3 2"HP,+ N). Note : HPO to 5 = (000000,) and
© n=0 (100000,) setting is forbidden
1 HP1
1
T . The oscillation cycle of oscillator OSC1, 2
@
2 HP2
1
@® HSZ11 HSZ10 N
3 HP3 Hsz21 HSZ20
L 0 0 9
0 1 10
@ 1 0 i1l
4 HP4
1 1 1 12
HP5 ©
5 (MSB)
1
© No correction for the synchronous error by a noise. The synchronized signal correction
6 TBASEQ setting.
1 Correction for the synchronous error by a noise.
@ No correction for a lack of the synchronized signal.
7 TBASE1
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.
MITSUBISHI 7

ELECTRIC
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(3) Address F2,e

Contents
DA Register Remarks
Status Function
VPO ® The vertical start location is speci-
0 (LSB) If VS is the vertical display start location, fied using the 6 bits from VP5 to
1 VPO.
5
® VS=HX(4Z2"VP,+3).
1 VP1 n=0
1
© H @ Cycle with the horizontal synchronizing pulse
2 VP2
1 HOR*
° [
3 VvP3 L
1
Vs
®
4 vP4
! *E Character
g HS
displaying area
5 VPS5 © playing
(MSB) 1
t both hori t: h izati i | rti -
® Inpu ! ot' or.lzon al synchronization signal and vertical syn The contents of synchronization sig-
chronization signal . . . . N
6 SEPV - - nal input in superimpose dispiay is
Input the horizontal (composite)
1 - ) altered.
synchronization signal only
. ® Interlace Scanning lines control {only in inter-
7 INT/NON nal synchronization)
1 Non-interlace

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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(4) Address F3,¢

Contents
DA Register Remarks
Status Function
® Character size setting in the hori-
0 HSZ10 : nsz10 . ] zontal direction for the first line.
HSZ11
@ o] 1T/1dot 2T/1dot
1 HSZ11 1 3T/1dot 4T/1dot
1
© Character size setting in the hori-
2 HSZ20 Hsz20 zontal direction for the 2nd line to
1 Hsz21 [o] 1 10th line.
® [o] 1T/1dot 2T/1dot
. 3 HSZ21 1 3T/1dot 4T/1dot
1
© Character size setting in the vertical
4 VSZ10 I direction for the first line.
1 o] 1
vsz1
@ o] 1H/1dot 2H/1dot
5 VvSZ11 1 3H/1dot 4H/1dot
1
(O] Character size setting in the vertical
6 V8Z20 V5220 direction for the 2nd line to 10th line.
0 1
1 vsz21
® o] 1H/1dot 2H/1dot
7 vsz21 1 3H/1dot 4H/1dot
1

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

ELECTRIC 3
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(5) Address Fd,4

Contents
DA Register Remarks
Status Function
© Line 1 is in the display mode specified by BLKO and BLK1 DSPO to DSPB are each controlled
o] DSPO independently
1 Line 1 is in a different display mode Bkt | BLKO | DSPn D'?g:al?n':ﬁde
© Line 2 is in the display mode specified by BLKO and BLK1 0 | Border (Note)
1 DSP1 o] 0
1 Line 2 is in a different display mode 1 | Character
- . 0 Character
® Line 3 is in the display mode specified by BLKQ and BLK1 0 1
2 DSP2 1 Border
1 Line 3 is in a different display mode
0 Border
© Line 4 is in the display mode specified by BLKO and BLK1 ! 0 1 Matrix-outline
3 DSP3
1 Line 4 is in a different display mode . ! 0 | Matrix-outline
1 Character
O] Line 5 is in the display mode specified by BLKO and BLK1
4 DSP4 DSPn in the generic name for DSPO
1 Line 5 is in a different display mode to DSP9
© Line 6 is in the display mode specified by BLKO and BLK1 Note 1 . The display mode for line n
5 DSP5 is the border size, and for the other
1 Line 6 is in a different display mode lines, the display mode is the char-
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 all line blanking
1 Line 7 is in a different display mode OFF.
Note 2 . DSP8 and DSP9 are assigned
® Line 8 is in the display mode specified by BLKO and BLK1 to address FSq6.
7 DSP7
1 Line 8 is in a different display mode

Note : The mark O arround the status value means the reset status by the “L" level is input to AC pin.
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(6) Address F54¢
Contents
DA Register Remarks
Status Function

(O] Line 9 is in the display mode specified by BLKO and BLK1. | See the remarks of address F4,e.

0 DCP8
1 Line 9 is in the different display mode.
© Line 10 is in the display mode specified by BLKQ and BLK1.

1 DCP9
1 Line 10 is in the different display mode.
© EXPO These registers are used to extend

2 EXPO EXP1 0 1 the function of the EXP bits in the
1 Normal character | Reversed character addresses Oy to EFyq of the display

0 " o RAM.
® Blinking (No blinking)
. 3 EXP1 1 Normal character |Reversed _ifharﬂcter

1 Exclusion Exclusion
© TESTO to TEST2=(000,)—Normal display

4 TESTO
1
@

5 TEST1
1
©

6 TEST2
1
© NTSC mode NTSC synchronization or PAL

7 N/P synhronization selection
1 PAL mode

Note : The mark O around the status value means the reset status by “L” ievel is input to AC pin.
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(7) Address F6,¢
Contents
DA Register Remarks
Status Function
(O] Blinking duty ratio can be altered
0 BLINKO BLINKO
1 o] 1
BLINK1
® 0 Blinking OFF | Duty 25%
1 BLINK1 1 Duty 50% Duty 75%
1
® Division of vertical synchronization signal into 1/64. Blinking cycle can be altered
2 BLINK2 Cycleapproximately 1 second
1 Division of vertical synchronization signal into 1/32.
Cycleapproximately 0.5 second
O] OSCIN oscillation frequency 4 X fsc Oscillation frequency setting for
3 FSC OSCIN terminal (only effective with
1 OSCIN oscillation frequency 2 X fsc NTSC)
@ Blanking with all 24 characters in matrix-outline size. Horizontai display range can be
4 ALL24 altered when all characters are in
1 Horizontal display period blanked. matrix-outline size.
] Not revise the 25Hz vertical synchronizing. This is available PAL mode only
5 PAL25
1 Revise the 25Hz vertical synchronizing.
i h izi isi 1 2, interl
® The vertlclal sync ronnznng |.s interlace 625 and noninterlace It is available in PAL mode. In NTSC
6 PALH 626 of horizontal synchronizing. mode. status is “0”
1 The vertical synchronizing is interlace 627 and noninterlace ! ’
628 of horizontal synchronizing.
©® Not include the equivalent pulse Setting the contents of composite
7 EQP synchronized signal at non-interlace.
1 Include the equivalent pulse

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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(8) Address F7+g

Contents
DA Register Remarks
Status Function
@ Raster color setting. Coloring by
0 PHASEO PHASE2|PHASE1(PHASEQ| NTSC Phase angle(color) | PAL phase angle{color) composite video signals means that
1 0 0 0 (Black) (Black) the phase angle of the background
0 0 1 7 /2 (rad.) *7/2 (rad) color signals for the color burst sig-
: ® 0 1 0 77 /4 (rad) F 7 /4 (rad.) 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 * (rad.) +7 (rad) This differs from coloring by RGB
1 o 1 37 /4 (rad.) +37 /4 (rad) output.
© 1 1 4] 37 /2 (rad) Fr/s2 (rad)
2 PHASE2 -
1 1 1 1 (White) (White)
. @ internal bias OFF Generation of composite video sig-
3 LEVELO nal bias potential
. 1 Internal bias ON
O] Character background color setting
4 BR BB BG BR | NTSC phase angle{color) | PAL phase angle(color)
1 0 0 0 (Black) (Black)
¢} 0 1 n /2 (rad) + /2 (rad.)
© o] 1 0 77 /4 (rad) F /4 (rad)
5 BG 0 1 1 same phase same phase
1 1 0 0 7 (rad.) +x (rad)
H [} 1 37 /4 (rad.) +37 /4 (rad.)
© 1 1 0 37 /2 [rad) Fx /2 [rad)
6 BB 1 1 1 1 (White} (White)
® The halftone displaying “OFF” in superimpose This register is available in the su-
7 BLKHF perimpose displaying only.
1 The halftone 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.
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(9) Address F8,¢

Contents
DA Register Remarks
Status Function

©® Display mode variable
0 BLKO BLKO

1 Q 1

BLK1

@® 0 Blanking OFF |Character size|
1 BLK1 1 Border size {Matrix-outline size

1

® External synchronization Synchronization signal switching
2 EX

1 Internal synchronization

(O] RAM not erased This register does not have the
3 RAMERS func?lon as register. If RAM is erase

continuously, set DSPON (address
1 RAM erased ey
F8e) to “0".

© Oscillaion of OSCIN, OSCOUT for synchronization signals. OSCIN oscillation stop
4 STOPIN

1 Stop oscillation of OSCIN, OSCOUT, for synchronization signals.

® Oscillation of OSC1, OSC2 for display. OSC1 and OSC2 oscillation switch-
s | srom iAo o

illati i .

1 Stop the oscillation OSC1, OSC2 for display (address F8,s) to “0".

© Normal write mode. Usually “0” fix.
6 CONT7F It is possible SVHS register is set to

1 Continuously writting mode (character code 7F,g) “17,

©® Display OFF Display can be altered.
7 DSPON

1 Display ON

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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DISPLAY FORMS

M35010-XXXSP has the following five display forms as the
blanking function, when CO1*, BLNK1 *, CO2™*, and
BLNK2* are output.

(1) Blanking OFF ! Blanking output signa! (BLNK™) is

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

(5) All raster size . Blanking all raster area size.

cut off. This display format allows each line (from the first line to
(2) Character size . Blanking same as the character the tenth line) to be controlled independently, so that two
size. kinds of display formats can be combined on the same
screen.
12
fe— dots —=|
TTITT TTT1T 8 ]
1T 11 | (]
Scanning 5 H E
18 H n
dots mE u mun e u =
¢ 4~ —t—t $t— — -
1T l IEEENEA] .— 1 o
ore —J L T AN [ I S S ) B
onkr® it ] | I L
( coz2* ﬂ m |_] ﬂ j When the register EXP1="0".
BLNK2* — Ji S ﬁ—— —JI —ﬁ— \
cos* L ; : N S } When the register EXP1="1"
T : : : R : i) and display RAM EXP="1".
BLNK2® T ' : : T : :
(Video signal)
a a a a
(1) Bianking 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.
a : Background carrier color signal

Fig. 3 Display forms at each display mode
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The figure 4 and 5 show the display examples using ports
PO to P4 (digital output).

© REC 2001 18

18.MAY, 1992(FRI)
M 700

Fig. 4 Display example using ports PO(BLNK1*) and P1(CO1*) (display line)

13.MAY, 1992(FRI)
M 7:50

Fig. 5 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 is
shown in Figure 6.

N Memory Contents DA DA DA DA DA DA DA DA
0.
Address/Data Addition 7 6 5 4 3 2 1 0
1 Address F81g 1 1 1 1 1 0 [} 0
Display OFF
2 Data (F81g) a 1] 1] [} 1 x X X
Cs
3 Data (001g) Setting to display EXP (Note) Cs Cq Ca C2 Cy Co
e
RAM (address 00y
to EFy) and regis- Cg
4 Data (011g) EXP Cs Ca C3 Cz Cq Co
ters (addresses FOjg {Note)
to FB1g)
Cs
242 Data (EFyg) EXP Cs Ca Ca Cgz Cy Co
(Note)
PTD PTD PTD PTD PTC PTC PTC PTC
243 Data (FO1g)
3 2 1 0 3 2 1 0
HP HP HP HP HP HP
244 Data (Ftg) [} 0
5 4 3 2 1 o
P vP vP vP vP vP
245 Data (F24g) 0 [}
5 4 3 2 1 0
vsz vsz vsZ VSsZ HSZ HSZ HSZ HSZ
246 Data (F345)
21 20 n 10 21 20 n 10
DSP DsSP psp DSP DsP DSP DsP DsP
247 Data (F41g)
7 6 5 4 3 2 1 0
— EXP EXP DSP DsP
248 Data (F51s) N/P 0 0 0
1 0 9 8
PAL PAL ALL BLINK BLINK BLINK
249 Data (F616) EQP FSC
H 25 24 2 1 0
PHASE PHASE PHASE
250 Data (F74g) BLKHF BB BG BR 1 2 . 0
BLK BLK
. 251 Data (F81g) Display ON 1 ) 0 0 0 EX : .

Note : Set “0” in the case of M35011-XXXSP.
Fig. 6 Example of data setting by the serial input function
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SERIAL DATA INPUT TIMING

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

(2) The address consists of 8 bits.

(3) The data consists of 8 bits.

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

wwww
xxxzb<xx12xxx_(zxx

fonn
L
—l_
L

\LSB y )) wmsB , LsB )} wmsB , _LsB )) wmsB ,
\ '(( “«
Address(8bit) Data(8bit) Data(8bit)
N N+1
N=1, 2 K RTETITITH

Flg. 7 Serlal input timing




L1E D N b249828 0017691 36T EEMITY MITSUBISHI MICROCOMPUTERS

M35010-XXXSP,M35011-XXXSP

MITSUBISHI(MICMPTR/MIPRC)
SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

CONT7F FUNCTION

When the register CONT7F (DA6 of address F8,¢) is set to
“1” and data input as the timing shown in Figure 8, the
character code 7Fs (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
(DAS5 of address F85) to “0".

s \ [\ | A )

1] /

T I L T

“T" Hold “H” ~ K" “E” Hold
Character data (note)
display RAM Ao A Aitt Ay
address
Start address Address End address
“004¢” “364¢” “EFy¢”

Note | The hold time is propotional to the number of blank. If the number of blank is 1, the hold time is 12. 8 xs/blank.

Address
0046

Address L 4+=T|H|I|NIK|&IL[TI|N/K

@ i
_me

Address
EFqg

Fig. 8 CONT7F functional timing




bJE D BN 5249828 001792 2Tk EENITH MITSUBISHI MICROCOMPUTERS
M35010-XXXSP,M35011-XXXSP

HITSUBISHI(NICHPTR/HIPRC)
SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

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—TBASEOQ (DAS6 of address F16)="1"
® Cut-off a noise effect to synchronous signal.
@ Cut-off a noise during D period of Figure 9.
(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 9. And stop to display
the character till the next synchronous signal is input.

Lost of the synchronous signal The pulse is
Synchronous generated
i - - Synchronous signal o ' e 4
signal ! : I L : |
U, U u . . | |
At fosc=7MHz, )

A I about 2 us

B : about 45 us The characters are not displayed during this period.

C ! about 70 s

Fig. 9 Example of time base function
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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 symbols.

12 dots

18 dots

«— When the character extends to the
top line of the matrix, no border is iett
at the top.

+ When the character extends to the

bottom (18th} line of the matrix, no border is left
at the bottom.

Note : Hatching represents broder.

Fig. 10 Character font and border
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L1E D WM b2udd

Tlmlng Requirements (Ta=—20C to +70°C, Vpp=5=0. 5V, 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@s | CS hold time 2 - — e 4
tsucsiny | SIN setup time 200 — — e See Figure 11
thisin SIN hold time 200 — _ ns
tword 1 word writing time 5 — — “S
tw(cs) e
18 (min.)
—
tsucs) twisck) twisck) thies)

SCK Z

tsu(siv) thesivy

X X X

=] ._ N

tword

more than 2 s
1 2 - 4 5 6 7 8

Flg. 11 Serial input timing requirements
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voitage With respect to Vss. —0.3t06.0 \
v, Input voitage Vgs—0. 35V, =Vpp+0.3 v
Vo Output voltage Vss=Vo=Vpp Vv
Pd Power dissipation Ta=25C 300 mw
Topr Operating temperature —20to 70 T
Tstg Storage temperature —40 to 125 c

RECOMMENDED OPERATING CONDITIONS (Voo=5v, Ta=—20t0 70°C, unless otherwise noted)

Limits 3
Symbol Parameter i, Typ. Mex Unit
Voo Supply voltage 4.5 5.0 5.5 v
Vin “H" level input voltage SIN, SCK, CS, AC, HOR*, VERT* | 0.8Vpp | Voo Voo v
. Vie “L" level input voitage SIN, SCK, CS, AG, HOR*, VERT* 0 0 |0avee | Vv
VCVIN Composite-video signal input voltage CVIN - 2Ve—p - A\
fosct Oscillating frequency for display 6.3 7.0 7.7 MHz
foscin Oscillating frequency for synchronized signal - :; 3§ - MHz

ELECTR'CAL CHARACTERISTICS (voo=75V, fosci=7.0MHz, Ta=25C, unless otherwise noted)

) Limits ]
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
Voo Supply voltage Ta=—20t0 70C 4.5 50 5.5 \"
Ipp Supply current - — 20 mA
Vou “H" level output voitage, PO to P3 Vop=4. 5V, lop=0. 4mA 3.5 — - \"
VoL “L” level output voltage, PO to P3 Vop=4.5V, lo.=0.4mA - - 0.4 \"
R Pull-up resistance SCK, AC, CS, SIN, 10 30 100 kQ

VIDEO SIGNAL INPUT CONDITIONS (voo=5V, Ta=—20 to 70°C, unless ctherwise noted)

Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
. Vin—cu Composite-video signal input clamp voltage Sync-tip voitage — 1.5 — \
.
M -
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Note for Supplying Power

Timing of power supplying to AC pin

The internal circuit of M35010-XXXSP/M35011-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

12.
Voltage
vl
Vop —f-———— — ————
Supply voltage
0.8XVop - — — — . __
(AC pin input voltage)
pEe 1 7 “““““““““““““““““““““
tw Time t [s]
more than 1 ms

Fig. 12 Timing of power supplying to AC pin

After supplying the power (Vpp and Vss) to M35010-XXXSP/
M35011-XXXSP and the supply voltage becomes more than
0.8 X Vpp, it needs to keep V,_ time; tw of the AC pin for
more than 1ms.

Power supply timing about Vpp1 pin and Vpp2 pin.

The power need to supply to Vpp! and Vpp2 at a time,
though it is separated perfectly between the Vg1 as the
digital line and the Vpp2 as the analog line.

24 MITSUBISHI
ELECTRIC




B L249828 0017697 888 EENITY MITSUBISHI MICROCOMPUTERS

M35010-XXXSP,M3501 1-XXXSP
MITSUBISHI(MICMPTR/MIPRC) &1E D
SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

STANDERD ROM TYPE :@ M35010-001SP  Table 1 input/output polarity of pins

M35010-001SP is a standerd ROM type of M35010-XXXSP. Pin name 170 Polarity
The input/output polarity and character patterns are fixed HOR* Input Negative
to the contents of Table 1 and Figure 13 to 15. VERT™* Input Negative
P3(CO1*) Output Positive
P2(BLNK1*) Output Positive
P1(CO2™) Output Positive
PO{BLNK2™) Output Positive
0018 0118 0216 0316 0518 0616 0716
0816 0916 OA16 0C1e 0D1s OE16 OF 16
Hi tH
0 31' FE
ssssssits T E"EEE:E: T i
1016 1116 1216 1318 1416 1516 1616
HiT FHH
1818 1916 1A16 1B1e 1Cs 1D1s 1E16 1F1s
s i -::..,,.m yeasnanarceoBiNR e e raneses B R “EE aaneeeseo BN o tas ey s
H I . e

Fig. 13 M35010-001SP character patterns (1)
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2418 2516 2616 2718

T T TR RS

sacassanaans TITTITTITLT Tt siuusaucnas

2816 2916 2D 2E16 2F16

e e: T T
it i HH H
H B R
3418 3616 3716
HHgHt fisaaiais; : Y
i D fgtds (0
is . » $5 |
[ B 1
- et H HE 'u]
3816 3916 3A18 3B1e 3C1e
T meetene: Jasesnee: e
T grassanne: HEEE S
EHE Hiun R o
HE EH it H gl et
| FH HES
.5 H . Er 3

4018 4118 4216 4316 4418 451

H =
S
2
>
»
ol
@

secruas T T o T T
B O H ] I < T
HH HHaT o ¥ :
HH t ne
Y B 00 B BHHRE ++
iag oessd & : i $
tH H ] ot H HH
TR i, i HT E e T Faia 1 .,
__:..llt- H :- aes A =
H : H HH H  seeiis | |
+ ! 44 o - 5 4 = -
. | 3 H He IH a8 iz ¥ =
i H o e o
1T ol iasas: i 1 sas ua H s T
HHHH T HHHH t Hi t HHHHH
481 4916 4A16 4B1s 4Cs 4D1s
=" osamsan: T sesneanea: 1T
: e R T
H H
H I | 3
H H W
H] H & FHHE ¥
H R ¥
HH = | | R ¥
B : H HH .
H . N mH oot P = pae O |  ave |
s £ soit ¥ HH | H
¥ HHH & | ; o2t |
4 mEu = ;= ws = = =
HH HeL H
H - H1 1 - |
H —_ s 2 H AHA
........ H H e

Fig. 14 M35010-001SP character patterns (2)
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5716

5616

5516

5318

5216

5116

5016

HH H
HH H e B H
sazad TH HH } H
sassde  amsesss s H H
HH T © o © +H H
3| aan T HHH
1 w BH ~ B
H o BH HiH
s 0 . n
e B4 H seu H
an sadas H H
HH © HHEH H H H
i 2 2 HHEE :
+ w 1 saai H
H ) H HH H
T
H
B asiza H
K o FHH © ul
0 o B - H
o B 8 H
¥ H H ssass H
wases H H HHH H
HH H H H
HaH H H
seaai H @ H
1 w| H-4+4-44
H 3
ke H H HH H
H @ s o =
2 o B
t [}
i 0 3
H T Desan Ty
passs H HHH sasn
B H] H + H HiH H
o i H © T H o BHH H
R H H 2 H © B H
HHH H : H HHH H
H < H H o 1 H
0 © HHHHY
T n onamausenansaaas yout
H H enssasaanaaanaa: H
H H EHH
H HH asaaa
H FHTHEN ]  HHH i
H © o) T © HHH §
HH : - H -~ BHY
B4 % H ~ A
1t Tt o HHH
H HHH
i © HH

6F16

6E16

86D16

6B1e

6916

6816

727

6A16

1 it :
i H ™
o M H ©
< H H W
kH H S
: . mm1 mn
H H H H
H I HH H
i I © HY i _..:.m
I i o HH H
H it L ~
e ameena ssenst s arasat o
an, s 1 T T
HH H HH HH He HH
H44 H H-44 H w .
i Y iR tatecdit Eidueiss
H ~ HH it ~ R
ansas o
HHH HH
..... HHH HH H H
..... HHH H H H
HHH HHH © HH HH o H H
HHH HHH - HH tH o H H
BRH T h =
. .
H H .
H ] © [ H
H = H H
: QH H
H HE i
H | H
H . H
© o 4
- - X
N . <
ssswn " a2a:
HHH H
HHH H ¥
fesdi E o frE  Ei
HHH H - & i
HHH H ~ ~ HH ™
. T e——— T
H . N
¥
o B H ©
© @ ¥
o : o  §
~ ~ Tt

)

Flg. 15 M35010-001SP character patterns (3
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STANDERD ROM TYPE : M35011-001SP Table 2 Input/output polarity of pins

M35011-001SP is a standerd ROM type of M35011-XXXSP. Pin name 70 Polarity
The input/output polarity and character patterns are fixed HOR* Input Negative
to the contents of Table 2 and Figure 16 to 17. VERT™* Input Negative
P3(CO1™*) Qutput Positive
P2(BLNK1*) Output Positive
P1{C0O2*) Output Positive
PO(BLNK2*) Output Positive
0016 0318 0418
0818 OA18 0Bis 0C1s 0D1s OE1s
B ::::E::E el
1218 1316 1418 1518
1816 1918 1A18 1Bts 1C1e iD1s 1E1s 1F1e
: S T TR R

Fig. 16 M35011-001SP character patterns (1)
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2118

2418

pues T

2618 2716

isssasnaaas 1t sesiansnans

2918 2A18 2E18 2F18

THIH

T
IS
.u

3218 3316

e -
: T

..

H

e

-------- [sraanacnas
108 saoRasn [eaeansanus
T
[asssesuenas rasnans
|essensass TIY tassanss T [8asasazaaa:

Fig. 17 M35011-001SP character patterns (2)
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20P48B Plastic 20pin 300mil SDIP
EIAJ Package Code JEDEC Code Weight (g)

SDIP020~P—0300 1.0
Scale : 2.5/1
@ ® ‘;&
AlANAIANANAEATANANAD ; '
b Ol w
UUUUUUUUUL —————
@ ® <7
D
Dimension in Millimeters
< i i 2 Symbol Min Nom Miax
TH B A - - 45
SEATING PLANE = [ ‘| ————— mie i 2 051 3—3 -
- o | b | 038 | 048 | 058
bi 0.9 10 13
L@J c | 022 | 027 | 034
|L.o b1 D | 188 | 190 19.2
E 6.15 6.3 6.45
el — 1.778 —
el = 7.62 =
L 3.0 - -
g 0 - 5
30 MITSUBISHI
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