To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

DESCRIPTION

The M35017-XXXSP/FP is a TV screen display control IC which can
be used to display information such as program schedules, the data

and messages on the TV screen.

It uses a silicon gate CMOS process and M35017-XXXSP is housed
in a 20-pin shrink DIP package, M35017-XXXFP is housed in a 20-

pin shrink SOP package.

For M35017-001SP/FP that is a standard ROM version of M35017-

XXXSP/FP respectively, the character pattern is also mentioned.

FEATURES

Screen composition ........c........
Number of characters displayed .

.... 24 columns X 10 lines
............... 240 (Max.)

PIN CONFIGURATION (TOP VIEW)

C

osci - [1] 2d Voo
0sC2 « [2] 19 « VERT
cs - [3 = g « HOR
SCK - [4] a [17] < osciN
SiN - [5] 3 g - LP
AC - {8 > 75 & P3PHIN
vovz  [7] % 14 — P2
CVIDEO « [§] @ T3 - P1
LECHA - [9] 12 — PO
CVIN = [10) ] vss

.

.

Character composition 12 X 18 dot matrix
Characters available 128 characters
Character sizes available................... 4 (horizontal) X 4 (vertical)
Display locations available

Horizontal direction

62 locations

QOutline 20P4B

Vertical direction

Cycle : approximately 1 second, or approximately 0.5 seconds
Duty :25%, 50%, or 75%

64 locations
BIINKING ceoveviinrimr it Character units

L)

*

.

Data input .... By the 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 CIrCUit .......ccevevivevreceeneenssenneannaas Buiit-in
4 output ports (2 digital lines)
Oscillation stop function

Be possible to stop the oscillation for display
EXCIUSION FUNCHON L e Built-in
Buiit-in the oscillation for synchronized signal generaticn
Reversed character display function
Be possible to background coloring in superimpose {NTSC, PAL,
M-PAL)
Built-in pelarity switching function at horizontal synchronized sig-
nal or vertical synchronized signal is input.

osct=[1] O 20  voor
0sCc2 « [2] 19 « VERT
cs - [3 3 1§ « HOR
SCK - [4] a [i7] «~ osCIN
SIN — [5] 3 18 - LP
AC - [8] > 18] > P3IPHIN
vooz  [7] & 74 - p2
CVIDEO « [8] 3 13 - P1
LECHA - [9] ER
CVIN - [ig 1]  vss

Outline 20P2Q-A

APPLICATION
TV, VCR, Camcorder
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

PIN DESCRIPTION

Pin . Input/ .
Number Symbol Pin name Output Function
1 ]0SsCH Pins for attachment{ Input | There are the pins for attaching an external display oscillator circuit. The standard oscilla-
of external oscillator tion frequency is approximately 7 MHz. This oscillation frequency determines the horizon-
2 1 08C2 circuit Output | tal position of the display on the TV screen and the width of the characters.
3 cs Chip seiect 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
pull-up resistor 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. Includes 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 | Vo2 Power pin N Please connect to +5 V 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.
8 nal output In superimpose mode, character output etc. is superimposed on the external composite
video signals from CVIN.
LECHA | Character level input| Input | Thisis the input pin which determines the “white” character luminance level in the compos-
9 ite video signal.
CVIN Composite video sig- | Input | This is the input pin for external composite video signals. In superimpose mode, character
10 nal input output etc. is superimposed on these external composite video signals.
11 | Vss Earthing pin - Please connect to GND using circuit earthing pin.
12 PO Port PC output Output | This pin can be teggled between port pin output and BLNK1 (character background) signal
output.
13 | P1 Port P1 output Output | This pin can be toggled between port pin output and CO1 (character) signal output.
4 P2 Port P2 output Qutput | This pin can be toggled between port pin output and BLNK2 (character background) signal
i output.
P3/PHIN | Port P3 output 1o This pin can be toggled between port pin output and CO2 (character) signal output. Super-
15 imposed colors on the PAL and M-PAL systems are controlled by the input terminal of the
color burst select signal.
16 | LP Filter connection pin | Output | This pin connects filter circuit.
OSCIN | fscinputpinofoscilla-| Input | This is the subcarrier frequency (fsc) input pin for generating the synchronization signal
tion circuit for gener- (Note). This pin inputs the oscillation of 3.58 MHz at NTSC, 4.43 MHz at PAL and 3.58 MHz
7 ating the synchroni- at M-PAL.
zation signal
HOR Horizontal synchro-| Input | This pin inputs the horizontal synchronization signal. Hysteresis input.
18 nization signal input
VERT Vertical synchroni-| Input This pin inputs the vertical synchronization signal. Hysteresis input.
19 zation signal input
20 | Voot Power pin - Please connect +5 V with the digital circuit power pin.

Note : Refer to Note for other (Note for fsc signal input).
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MITSUBISHI MICROCOMPUTERS
M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MEMORY CONSTITUTION

Address 0016 to EF16 are assigned to the display RAM, address
FO16 to F816 are assigned to the display control registers.
The internal circuit is reset and all display control registers (address

FO16 to F816) are set to “0” and RAM is erased when the AC pin level

is “L".
Bit
TN DA7 DA6 DA5 DA4 DA3 DA2 DA1 DAQ Remarks
0016 EXP Ce Cs C4 C3 C2 C1 Co
Expansion bit Character code Display RAM
EF16 EXP Cs Cs C4 C3 C2 Ci Co
FO16 PgD P1D Fib PP ch P1c PTC Pic Port output specify
Fiis | PLTV PLTH HP HP HP He HP R s e
Fao | WENON | seev | WP | VPl P WP VP R el diply sar
F316 V2312 VZ%Z V1S‘)|Z \/1502 HZS;Z H2SOZ H 1812 H1SOZ Character size specify
F416 D§P DgP DgP D4SP Dg’P DSP D§P DSP Display mode specify
E516 N/P TEZST TE18T TEOST E)1(P E)éP DSP DgP Expansion
F616 EQP P;f‘l'- MPAL A2L4L SCOR BLj?NK BL%’\'K BLBNK Blinking specify and so0 on
F7t6 | BLKHF BB BG BR LEB/EL PH/Z*SE PH?SE PHSSE Raster color specify
F8is %SNP conT7F | STOP TESTA Eﬁ'é‘ EX BLK BEK Control display

Fig. 1 Memory constitution
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

SCREEN CONSTITUTION

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

Line
1 0016 | 0116 | D216 | 0316 | 0416 { 0516 | 0616 | 0716 | 0816 | 0916 | OA16 [ OB16 | OC16 | OB16 | OE16 | OF16 | 1016 | t116 | 1216 | 1316 | 1416 | 1516 | 1616 | 1716

1816 | 1916 | 1A16 | 1B16 | 1C16 | 1D16 [ 1E16 | 1F16 | 2016 | 2116 | 2216 | 2316 | 2416 | 2516 | 2616 | 2716 | 2816 | 2916 | 2At6 | 2B16 | 2C16 | 2D16 | 2E16 | 2F16
3016 | 3116 | 3216 | 3316 | 3416 | 3516 | 3616 | 3716 | 3816 | 3916 | 3A16 | 3B16 | 3C16 | 3D16 | 3E16 | 3F16 | 4016 | 4116 | 4216 | 4316 | 4416 | 4518 | 4616 | 4716
4816 | 4916 | 4A16 | 4B16 | 4C16 | 4D16 | 4E16 | 4F16 | 5016 | 5116 | 5218 | 5316 | 5416 | 5516 | 56156 | 5716 | 58156 | 5916 | 5A16 | 5B16 | 5C16 | 5D16 | 5E16 | SF16
6016 | 6116 | 6216 | 6316 | 6416 | 6516 | 6616 | 6716 | 6816 | 6916 | 6A16 | 6B16 [ 6C16 | 6D15 [ 6E16 [ 6F 16 | 7016 | 7116 | 7216 | 7316 | 7416 | 7516 | 7616 | 7716
7916 | 7A16 | 7816 | 7C16 | 7D16 | 7E18 | 7F16 | 8016 | 8116 | 8216 | 8315 | 8416 | 8516 | 8615 | 8716 | 8816 | 8916 | 8A16 | 8B16 | 8C16 | 8D16 | 8E16 | 8F16
9016 | 9116 | 9216 | 9316 | 9416 | 9516 | 9616 | 9716 | 9816 | 9916 [ JAte | 9B16 { 9C16 | D16 | 9E16 [ GFi6 | AQ16 | A116 | A216 | A316 | Adte | ASte | AB16 | A716
AB16 | ADt6 | AA1s | ABis | AC1s { AD16 | AE16 | AF16 | BO16 | B11s | B216 | B315 | B41s | BS16 | Béis | B716 | BS16 | BO1s | BA16 | BB16 | BCis | BD1s | BEts | BF16
CO16 | C116 [ C216 | C316 | C416 | C516 [ C616 | C716 | CBt6 | G916 | CA16 | CB16 | CC16 | CD1s | CEt6 [ GF16 | D16 | D11s | D216 [ D316 | D416 | DS16 | D616 [ D716
D816 | D916 | DA1s | DB16 | DC16 { DD16 | DE16 | DF 16 | EO16 | E115 | E216 | E316 | E416 | ES16 | E616 | E716 | E816 | E916 | EA16 | EB1s | EC16 | ED16 | EE16 | EF16

Qo |V el N
~
@
S

(=]

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

Fig. 2 Screen constitution
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

REGISTERS DESCRIPTION
(1) Address FO16

Contents
DA Register Remarks
Status Function
©@ | PO output (port PO)
0 PTCO
1 BLNK1 output
@ | P1output (port P1)
1 PTC1
1 CO1 output
Port output control
©@ | P2 output {port P2)
2 PTC2
1 BLNK2 output
© | P3output (port P3)
3 PTC3
1 CO2 output
© | POoutput“L”
4 PTDO
1 PO output “H"
@ | P1output“Lr
5 PTD1
1 P1 output “H”
Port data contro!
©@ | P2output 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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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(2) Address F11e
Contents
DA Register Remarks
Status Function
HPO ©@ | if HS is the horizontal display start location. Horizontal display start location is
0 specified using the 6 bits from HP5 to
(LSB) ] HPO.
5 Note : HP5 to 0 = (000000)2 and
o HS=TX (4 2.02" HPn + N). (000001)2 settings are forbidden.
n=!
1 HP1
1
T : The oscillation cycle of oscillator 0SC1, OSC2
@)
2 HP2
1
) HSZ11 HSZ10 N
3 HP3 HSZ21 HSZ20
1 0 0 9
0 1 10
4 HP4 © ! 9 L
1 1 12
1
5 HP5 ©
(MSB) ]
) input polarity of HOR pin is negative.
6 PLTH Set input polarity of HOR pin.
1 Input polarity of HOR pin is positive.
@ | Input polarity of VERT pin is negative.
7 PLTV Set input polarity of VERT pin.
1 Input polarity of VERT pin is positive.

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

RENESAS

RenesasTechnology Corp.



MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(3) Address F218

. Contents
DA Register Remarks
Status Function
VPO @ | it vsis the vertical display start location. The vertical start location is specified
0 using the 6 bits from VP5 to VPO.
(LSB) :
5
VS=HX(4X2"VPn +3).
© n=0
1 VPl .
1
H: Cycle with the horizontal synchronizing pulse
© ' HOR
2 VP2
1 U
©)
3 VP3 Vs
1
© E
4 VP4 g HS Character
1 displaying area
5 VP5 o
(MSB) )
th hori ization signal i -
© Input ‘bo ' on"lzontal synchronization signal and vertical syn The contents of synchronization sig-
chronization signal. g ) ” . .
6 SEPV nal input in superimpose display is al-
’ 1 Input the horizontal (composite) synchronization signal only. tered.
Q 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” leveli is input to AC pin.

4-88
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(4) Address F316

Contents
DA Register Remarks
Status Function
© Character size setting in the horizon-
0 HSZ10 HSZ10 tal direction for the first fine.
0 1
! HSZ11
o) 0 1T/1dot 2T/1dot
1 HSZ 11 1 3T/1dot 47/1dot
1
(@) Character size setting in the horizon-
2 HSZ20 HSZ20 tal direction for the 2nd line to 10th
1 HSZ21 o] 1 line.
@ 0 1T/1dot 2T/1dot
3 HsZ21 1 3T/1dot 4T/1dot
1
© Character size setting in the vertical
4 VSZ10 VSZ10 direction for the first line.
0 1
! VSZ11
© 0 1H/1dot 2H/1dot
1
© Character size setting in the vertical
6 VSZ20 V5220 direction for the 2nd line to 10th line.
0 1
! VSZ21
© 0 1H/1dot 2H/1dot
7 VSZ21 1 3H/1dot 4H/1dot
1

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

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(5) Address F416

Contents
DA Register Remarks
Status Function
@ Line 1 is in the disptay mode specified by BLKO and BLK1. DSPO to DSPY are each controlied in-
0 DSPO dependently.
1 Line 1 is in a different display mode. :
BLK1[BLKo|DSPr  DiSplay mode
) ine 2 is in the di ifi BLK .
1 osPr © Line 2 is in the display mode specified by 0 and BLK1 0 | Border (Note 1)
) . 0 0
1 Line 2 is in a different display mode. 1 | Character
@ | Line 3is in the display mode specified by BLKQ and BLK1. 0 . G | Character
2 Dsp2 , . . ) 1 Border
1 Line 3 is in a different display mode.
0 | Border
© | Line 4 isin the display mode specified by BL.KO and BLK1. 1 0 - -
3 DSP3 1 Matrix-outline
1 Line 4 is in a different display mode. 0 | Matrix-outline
1 1
© Line 5 is in the display mode specified by BLKO and BLK1. 1 Character
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 nis
5 DSP5 the border size, and for the other
1 Line 6 is in a different display mode. lines, the display mode is the charac-
ter size.
@ | Line7 is in the display mode specified by BLKO and BLK1. if all DSPn (n: 0to 9) are “0”, the dis-
6 DSP6 play mode is all line blanking OFF.
1 Line 7 is in a different display mode. Note 2: DSP8 and DSPS are as-
signed to address F516.
@ Line 8 is in the display mode specified by BLKO and BLK1.
7 OSP7
1 Line 8 is in a different display mode.

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

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(6) Address F516

Contents
DA Register Remarks
Status Function
@ | Line 9isin the display mode specified by BLKO and BLK1. See the remarks of DSPO to DSP7
0 DSP8 (address F416).
3 Line 9 is in the different display mode.
@ | Line 10is in the display mode specified by BLKO and BLK1.
1 DSP9
1 Line 10 is in the different display mode.
[0)] These rs;gisters are used to extend
EXPO the function of the EXP bits in the ad-
2 EXPO 0 1 dresses 0t6-to EF16 of the display
1 EXP1 RAM.
0 Normal character | Reversed character Blinking function do not operate when
o BIinT<ing {No blinking) register is a reversed character.
. Normai gharacler Reversed character
3 EXP1 Exclusion Exclasion
4
(©)] TESTO to TEST2 = (000)2 —» Normal display
4 TESTO = (010)2 — Space display
1
@
5 TEST1
1
@
6 TEST2
1
© M-PAL| Synchronization signal is selected
_ NP 0 1 with this register and MPAL register
7 N/P F61s).
0 NTSC M-PAL (address F615)
1 1 PAL Do not use

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

ENESAS

RenesasTechnology Corp.



MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(7) Address F61s

Contents
DA Register Remarks
Status Function
(@) Blinking duty ratio can be aftered.
0 BLINKO ; BLINKO
BLINK] 0 !
© 0 Blinking OFF{ Duty 25%
1 BLINK1 1 Duty 50% Duty 75%
1
Division of vertical synchronization signal into 1/64. o
, BLINKS @ Cycle approximately 1 second. Blinking cycle can be altered.
1 Division of vertical synchronization signal into 1/32.
Cycle approximately 0.5 second.
y
@ No coloring in superimpose (Black/white) Control the coloring at superimpose.
3 SCOR Available at only register EX=0 (exter-
1 Coloring in superimpose nal synchronization). (Notes 1,2)
() Blanking with all 24 characters in matrix-outline size. Horizontal display range can be al-
4 ALL24 tered when all characters are in ma-
1 Horizontal display period blanked. trix-outline size (Note 3).
© _ MPAL 0 1 Synchronization signal is selected
5 MPAL N/P with this register and N/P register {(ad-
0 NTSC M-PAL dress F516).
1 1 PAL Do not use
Interlace 1 i ey
] oALH (©) Noninteriace 1 In NTSC mode, status is “0".
4 Interlace 2
Noninterlace 2
© Not include the equivalent pulse Setting the contents of composite
7 EQP synchronized signal at non-interlace.
1 Include the equivalent pulse

Notes 1: When this register is set to “1”, input an fsc-IN signal which has been synchronized with the color burst of the compaesite video signal

2 : Fix to “0” this register when internal synchronous mode.

{CVIN pin input) into the OSCIN terminal.

3 : Fix to “0” this register when external synchronous mode.
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(8) Address F71s
Contents
DA Register Remarks
Status Function
© — Raster color setting. Coloring by com-
0 PHASEQ PHASE2 | PHASE1 | PHASEQ|NTSC Phase angle(color) | PAL Phase angle{color) posite video signals means that the
" 0 0 0 {Black) {Black) phase angle of the background color
0 0 1 7 /2 [rad.] +7 /2 [rad.] signals for the color burst signals can
[0) 0 7 0 71 /4 [rad.] w7 /4 [rad) be varied. The angle can be varied in
1 PHASE1 m n units of /4 rad.
0 1 1 same phase same pnase This differs from coloring by RGB out-
1 1 0 0 = [rad.) tn [rad.] put.
o 1 0 1 3n /4 [rad.] +37 /4 [rad.]
1 1 0 3n/2 [rad.] zn /2 [rad.]
2 PHASE2
; 1 1 1 (White) (White)
(@) Internal bias OFF Generation of composite video signal
3 LEVELO bias potential.
1 Internal bias ON
. - © BB | BG | BR |NTSC Phase anglefcolon] PAL Phase angle(color Character background color setting.
1 0 0 0 (Black) (Black)
0 0 1 n /2 [rad] +n /2 [rad.]
() 0 1 0 7n /4 [rad.] F7n /4 [rad.]
5 BG 0 1 1 same phase same phase
1 1 0 0 = {rad.}- +x [rad.]
1 0 1 3n /4 [rad.] +35 /4 [rad.]
6 BB © 1 1 0 3n /2 [rad.] F3r /2 [rad.]
] 1 1 1 (White) (White)
© | The halftone displaying “OFF” in superimpose This register is avaitable in the super-
7 BLKHF impose displaying only {Note 2).
1 The halftone displaying “ON" in superimpose

Notes 1: The mark O arcund the status value means the reset status by the “L” level is input to AC pin.
2 : Connecting 1002 to 200Q external register in series to external composite video signal input from GVIN terminal are needed.
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(9) Address F816

Contents
DA Register Remarks
Status Function
Q Display mode variable.
0 BLKO BLKO
1 0 1
BLK1
© 0 Blanking OFF |Character size
1 BLK1 1 Border size [Matrix-outline size
1
© External synchronization Synchronization signal switching.
2 EX - (Note 2)
1 Internal synchronization
() RAM not erased This register does not have the func-
tion as register. If RAM is erase con-
3 RAMERS tinuously, set DSPON (address F816)
1 RAM erased to “O™.
[0)) Normaly “0" setting
4 TESTA
1 Do not set
©@ Oscillation of OSC1, OSC2 for display. OSC1 and OSC2 oscillation switch-
5 STOP1 ing. To stop the oscillation, set CS
pin to "H” level and DSPON (address
t Stop the oscillation OSC1, OSC2 for display. F816) to “0".
@ | Normal write mode. Usually “0" fix.
6 CONT7F Writing mode of the serial data input
1 Continuously writing mode (character code 7F16) switching.
©@ | Display OFF Display can be altered.
7 DSPON
1 Display ON

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

2 : Cut off video signal input from the exterior at the outside of IC when internal synchronous mode.
Leakage of input video signa! from the exterior is able to be evaded.
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MITSUBISHI MICROCOMPUTERS

M35017-XXXSP/FP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

DISPLAY FORMS

M35017-XXXSP/FP has the following four display forms as the (4) Matrix-outline size : Blanking the background as a size from all
blanking function, when CO1, BLNKT, CO02, and BLNK2 are output. character font size (14 X 18 dots).
(1) Blanking OFF : Blanking output signal (BLNK) is cut off. This display format allows each line (from the first line to the tenth
(2) Character size : Blanking same as the character size. line) to be controlled independently, so that two kinds of display for-
(3) Border size : Blanking the background as a size from mats can be combined on the same screen.
character.
12 dots 14 dots
TTTTT -
]
Scanning
18dots| |11 e
[H] I 1 , 11 o
I [ ] 1
IR |
cot ,h | ;
i P i i
R :
BLNKT | —
i i i i
| [ t 1
| () [l !
| ] !
/ coz! I—I ] ! . When the exclusion function
{ ! i ! ! ! is not selected.
BLNKZl : z ] ] ] [} i 1 )
coz Lo ! ! ! ' ] I ! When the exclusion function
| i L R 1 i i t I | 1 is selected.
\ BLNK2 F—t—] 1 !
] 1 1 ] 1 | ' 1 1 1)
| [} ] | | i 1 I 1
| [ ¥ ) 3 i 1 | 1
] ] ] 1 ] | t ! 1 1
i ] | L
L OO0 [ A
\ (Video signal) ‘ ! !
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.
a : Background carrier color signal

Fig. 3 Display forms at each display mode
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EXCLUSION FUNCTION

For M35017-XXXSP/FP, the function expansion that is set with the
EXP1 and EXPO registers (DA3 and DA2 of address F516) is per-
formed when “1” is set tc DAY of display RAM (EXP bit).

Table1 Display form of M35017-XXXSP/FP

Register
Display form
EXP1 EXPO
o] 0 Normal character+Blinking
0 1 Reversed character (no blinking}
1 o] Normal character+Exclusion
1 1 Reversed character+Exclusion
e RENESANS
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The figure 4 and 5 show the display examples using ports PO to P3
(digital output).

© REC %2000 1@86%

1@,MAY, 1898(FRI)
PH 7:50

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

13,MAaY, 1999 (FRI)
PH 7:50

Fig. 5 Display exampie using ports P2(BLNK2) and P3{CO2)(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 ddta setting at M35017-XXXSP/FP

is shown in Figure 6.

No Memory Contents DA DA DA DA DA DA DA DA
" | Address/Data Addition 7 6 5 4 3 2 1 0
1 Address F81s 1 1 1 1 1 8] 0 0
Display OFF
2 Data(F816) 0 0 0 0 1 X X X
3 Data(0016) Setting to display { BLINK Cs Cs C4 C3 C2 C1 Co
RAM (address
4 Data(0116) 0016to EF16) and | BLINK Ce Cs C4 Cs C2 C1 Co
registers (ad-
dresses FO16 to
F816)
242 Data(EF16) BLINK Co Cs C4 Cs Cz2 (03] Co
PTD PTD PTD PTD PTC PTC PTC PTC
243 Data(F016) a o 4 0 3 2 1 0
HP HP HP HP HP HP
244 Data(F116) PLTV PLTH 5 4 3 5 ; o
VP VP VP VP VP VP
245 Data(F216) 0 0 5 4 3 5 1 0
vsz vsz vSZ VSZ HSZ HSZ HSZ HSZ
246 | Data(F316) 21 20 11 10 21 20 11 10
DSP DSP DSP DSP DSP DSP DsP DSP
247 Data(F4186) 7 5 5 4 3 2 1 0
248 | Data(F516) NP 0 0 0 E>1<P Eép DSP DSP
. PAL. AL BLINK BLINK BLINK
249 |  Data(F616) EQP H MPAL 24 0 2 1 0
250 Data(F7+6) BLKHF BE BG BR . PHSSE PHr;\SE PHSSE
251 Data(F81s) Display ON 1 0 0 0 0 EX BLK BEK

Fig. 6 Example of data setting by the serial input function

LENESANS
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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 ad-
dress, and for succeeding input data, the address is
incremented every 8 bits.

= ] ( '( u [

G (( (.
[ D} D] D)
LD G G G D G Gy D G Y G
I ( I
) 7 )
LsB « MSB , LSB « MSB LsB « MSBJ

v )] Y YT

Address(8bit) Data(8bit) Data(8bit}

N N+1

N=1, 2, Zeoeemes

Fig. 7 Serial input timing
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CONT7F FUNCTION

When the register CONT7F (DA6 of address F816) is set to “1” and
data input as the timing shown in Figure 8, the character code 7F16
(blank) can be set to display RAM automatically. However, be nec-
essary to set the hold time.

While this function is operating, never stop the display oscillation
OSC1 and OSC2, and set the register STOP1 {DA5 of address F816)
to “0".

o3 \ [\

\,\l/ﬂ )

L

T T

T T l/(
(aXo),

o Hold "H" to “K” “E” Hold
(note)
Character data
display RAM Ao Ai Aist AN
address
Start address Address End address
“0016" “3616" “EF18”
Note : The hold time is proportional to the number of blank. If the number of blank is 1, the hold time is 12.8 us/blank.
Address
0016
——
I R
/);THINK&LINK
Address I
3616 4
E
~
\ Address
EF1e

Fig. 8 CONT7F functional timing

4 -100
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CHARACTER FONT

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

12 dots

18 dots

v

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

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

Note : Hatching represents border.

Fig. 9 Character font and border

Character code 7F16 is fixed as blank, without a background.

RENESAS
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TIMING REQUIREMENTS (Ta= ~10 °C to + 70 °C, VbD=5 + 0.25 V, unless otherwise noted)
Serial data input

Limits
m .
Symbol Parameter Min. Typ. | Max. Unit Remarks
tw(SCK) SCK width 200 - - ns
tsu(C8) CS setup time 200 - - ns
th(C3) CS hold time 2 - - us .
See Figure 10
tsu(SIN) | SIN setup time 200 | - - ns 9
th{SIN) SIN hold time 200 - - ns
tword 1 word writing time 5 - = us
tw({CS)
1 ps(min.)
cs N\
C 7
tsu(CS) |l tw(SCK) tw(SCK) | th(CS)
L tsu(SIN) th{SIN) |
KX X
tword
more than 2 us
1 2 - 4 5 [ 7 8 1 4 5 6 7 8

Fig. 10 Serial input timing requirements
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
VDD Supply voltage With respect to Vss. -0.3106.0 \
Vi Input voltage Vss-0.3 = VI = VDD+0.3 Vv
Vo Qutput voltage Vss = Vo = Vop \
Pd Power dissipation Ta=25°C 300 mwW
Topr Operating temperature -10t0 70 °C
Tstg Storage temperature —40to 125 °C
RECOMMENDED OPERATING CONDITIONS (voo = 5V, Ta = ~10 to 70 °C, unless otherwise noted)
Limits
| i .
Symbo Parameter Min. Tp. Max. Unit [Remarks
VDD Supply voltage 4.75 5.0 5.25 \
VIH “H" level input voltage SIN, SCK, CS, AC, HOR, VERT | 0.8Vop| VbD | Vob v
VL “L” level input voltage SIN, SCK, CS, E, HOR, VERT 0 0 jo2Xvoo V
VCVIN | Composite-video signal input voltage CVIN - 2vp-p | — v
foscs Oscillating frequency for display 6.3 7.0 77 | MHz
3.58
foscin Oscillating frequency for synchronized signal — 4.43 — MHz —
3.58
VOSCIN | Input voltage OSCIN (DUTY 40 to 60 %) 03 - 40 | VPP | (Note)
Note: Noise ingredient of VOSCIN is fess than 30mV.
ELECTRICAL CHARACTERISTICS (voc = 5V, fosct = 7.0 MHz, Ta = 25 °C, unless otherwise noted)
- Limits .
Symbol Parameter Test conditions M. Typ. Max | Unit
VDD Supply voltage Ta=-10t070°C 4.75 5.0 5.25 v
[als} Supply current - 10 20 mA
VOH “H" level output voltage, PO to P3 VDD = 4.75 V, I0H = 0.4 mA 3.75 - - v
VoL “L” level output voltage, PO to P3 VoD = 4.75V, IoL = 0.4 mA - - 0.4 "
R Pull-up resistance SCK, AC, CS, SIN. 10 30 100 | kQ
ZOSCIN Input impedance of OSCIN pin VOSCIN = 0.3 t0 4.0 VPP 100 500 - K
VIDEO SIGNAL INPUT CONDITIONS (voo =5V, Ta = —10 to 70 °C, unless otherwise noted)
- Limits .
Symbot Parameter Test conditions Min. Typ. Mox. Unit
VIN-SC Composite-video signal input clamp voltage Sync-chip voltage = 1.5 - \
RENESANS 4103
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Note for Supplying Power

(1) Timing of power supplying to AC pin

The internal circuit of M35017-XXXSP/FP is reset when the level of
the auto clear input pin ACis“L".

This pin is hysteresis input with the pull-up resistor. The timing about
power supplying of AC pin is shown in Figure 11.

(AC pin input voltage)

more than 1 ms

Voltage
tv]
VDD —fmmvmmmmmmmm e
Supply voltage
0.8 X VDD —H~~-====mmmmmm
0,2 %X VDD === mm e m e e
tw

Time t [s]

Fig.11 Timing of power supplying to AC pin

After supplying the power (VDD and Vss) to M35017-XXXSP/FP and
the supply voltage becomes more than 0.8 X VDD, it needs to keep
VIL time; tw of the AC pin for more than 1ms.

(2) Power supply timing about VDD1 pin and VDD2 pin.

The power need to supply to VDD1 and VDD2 at a time, though it is
separated perfectly between the VD1 as the digital line and the
VDD2 as the anaiog line.

PRECAUTION FOR USE

[ Notes on noise and latch-up J

In order to avoid noise and latch-up, connect a bypass capacitor
(=0.1u F) directly between the VDD pin and VSS pin using a heavy
wire.

DATA REQUIRED FOR MASK ROM ORDERING
Please send the following data for mask orders.

(1) M38017-XXXSP/FP mask ROM order confirmation form

(2) 20P4B, 20P2Q-A mask specification form

(3) ROM data (EPROM 3 sets)

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

LENESANS
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Note for other
1. Note for when superimpose coloring mode
(1)Setting of register

Setting when superimpose coloring mode

Table 2. Setting when superimpose coloring mode

Sroadco Sys‘eﬁGQ‘StEf PAUNTSC |  MPAL EX SCOR State of P3/PHIN pin
NTSC o] 0 0 1 Output mode (Port output)
PAL 1 0 0 1 Refer to input mode {2)
M-PAL o] 1 0 1 Refer to input mode (2)

(2)Signal input to P3/PHIN pin

P3/PHIN pin is input pin when PAL, M-PAL mode by register set-
ting written in Table 2.

Then, cther registers are output mode (port output).

With PAL and M-PAL systems, it is necessary to input a control
signal for alternating color burst phase (CB1, CB2) every other
scanning line.

Signal input timing to P3/PHIN pin is shown in Fig 13.

Input to P3/PHIN pin is able to be polarily select by register PTD3.

R-Y

[
B-Y

Fig. 12 Vector phase when PAL, M-PAL mode

CB1

C.Video signal ‘—‘ F— } +
i 1
!
1
I
]

)
1
|
I
1

)
!
I
t

|
|
|
P3/PHIN pin L

(PTD = 1) : : ! H PTD3 |PHIN input| Selection
]

i ; | i H CB2

1 I 1 1 0
P3/PHIN pin ! | ' i L CB1
(PTD = 0) B

H CcB1
1 t 1 1 1 P
| ! ' h L cB2

Fig. 13 Signal input timing to P3/PHIN pin
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2. Note for when fSC-IN signal input

(1)This IC amplifies the SC signal (3.58 MHz for NTSC and M-PAL,
4.43 MHz for PAL) input into the OSCIN terminal. internally, it gen-
erates the composite video signal.
The amplified fsc signal can be destabilized in the following
cases.
(a)When the fSG signal is outside of recommended operating con-

ditions

{b)When the waveform of the SC signal is distorted
(c)When DC level in the fsC waveform fluctuates
When the amplified signal is unstable, the composite video signal
generated inside the IC is also unstable in terms of synchroniza-
tion with the subcarrier and phase.
Consequently, this results in color flicker and lost synchronization
when the composite video signal is generated. Make note of the
fact that this may prevent a stable biue background from being
formed.

(2)When switching to internal synchronization from external syn-
chronization (fsc signal is OFF), start fs¢ signal input 20 msec or
more before the internal oscillator circuit stabilizes.

LENESANS
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-0

osct
”‘E-| osc?
U B cs

Control signal input sSCK

—— e
(from microcomputer, etc.)
————i—» SIN

FF—A_C

VoD2

Composite video signal
output (2VP-P)

Output Buffer CVIDEO
S“ Cirguit

LECHA

f CVIN

VoD1

VERT

HOR

OSCIN

LP

P3/PHIN

P2

P1

PO

Vss

Je————— Vertical synchronized signal input

j[<— Horizontal synchronized signal input

] Sub-carrier input
circuit

0.01

1.0k _l_
% 4700P
0.01 u l

&

)

External composite video
signal input (2V/P-p)
Sync chip clump 1.5V

Fig. 14 Example of Peripheral circuit
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STANDARD ROM TYPE : M35017-001SP/FP
M35017-001SP/FP is a standard ROM type of M35017-XXXSP/FP.
The input/output polarity and character patterns are fixed to the con-
tents of Table 3 and Figure 17 to 19.

0016

(=]
=
=2

0216 0316 0416 0516

T o ssonosannea ST toe a et o R
H B a2
2 H ﬁ H HH
i - H
& e SH
B H
isasazisues T icasswses R HHHT
0816 0916 OA18 0D16 0E16 OF16
T Ssszzas) T
e
T
7
T
¥ 1 sassasaiisas sagiitTiceis
1 sasuus anaa: %q e H

1016 1416 1516 1616 1716

TR sessaun: T
Tl Tt enanas wss
inaanas Mt
nes 2.
1 s
H
oo H
anms TIT T3T -
aa. HiT 1 H
E H
THHTHT ansnansans; Tt sesvounvana; T

1816 1916 1A16 1B16 1C16 1D16 1E16 1F16

nascasenc RENNC o nananns T 1T I T rams reases
3 T
o o
a e H
H 4 2
s s
= 189 H o
=8 8! H
=3 uel H un H
o) =8 = -
THIT TTTTITT iaasssnsve seseaanssRss [ssandsnss sesvsnannsi Va4

Fig. 15 M35017-001SP/FP character patterns (1)
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2616 2716

.................. 1T saanunasonre
a
ou
H t H

snssovess T IO L - TIITIIIITIT TIITTTITIIT TIITITTIITT uamensanses

2816 2916

i3 H 3
H H s
H H H
as : H a3

resssaseass T HHHT ?

30186 3116 3216 3318 3416 3516 3616 3716

ae, " eians Sao e "t T 5 H
" N RCY 2 + 1
" ags 38 q e | Coi See o E—— soes |
mal o H ssass H |
t1 E 2| H

3916 3A16 3B16 3C16 3D1s 3E18

T
4 ¢ i o n ol -
o e senw) 4 HT
a e o 12 % renn ase
EL o " -
: ¥
3 H . = s Lems.
55 H T
T
T o230 o
E R E o entate | E-S——

4016 4116 4216 4316 4418 4516 4616 4716
E‘ ¥ s -
R irese $ SR
HR BER E :_' f: : e H
Fiaiond+ :lll#ll:: ill-li:: Teplp

4818 4916 4A16 4B1s 4C16 4D16 4E18 4F 18

o sonss N ecuouvosusvs BNcorsuesveens N ecaescsusncs BN eesneanenss SN ccasnenrnsnal

1 T senusal o 1dunnel

1t sanaasl o iwsnsl
 aan |  aan |

% i K

# H

B S .

| - .

|

. 3 ann 8

| ass b !

& na | X

¥ : muw | X

v sesenes 1T

1T me T 84

Fig. 16 M35017-001SP/FP character patterns (2)
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5318

5216

5116

5016

X
¥ 3 H444 H e HH H c
HH H i HHH H H H &
R H HHH HiH H H H 2
H HHHH o HiH H i i H
H © © K H © © H 2
$ H i FHH < BHH H iy <~ H H 1
: o HHH «© HHH H © H ~ H H N
B3R H A B e
HiH HHH H H H HH
HHH HHH H H H Hit
11 © Hm”n H © I © i o HH ©
HHH 2 HHH H © H 2 H O HH 2
HHH L g H © i w © HH w
1 e} H © H © H ~ ~
a 0 q saes: 0
H HHEH HHH H H H HH H H
H s H H HH i H
H © HHHE : o H H HH oft H
H ~ B 2H H - i H © 1y — .
H O HEH 0 B H A H [Yoess [a] 3
v «© HH H © H H N HH ~
HHH H B H H HHH HHH R Y H
HHH H B H H HHH HHH i
HH H HHH H L L i HH H
HHH H asess H H HHH HHHH HH H H
HHH H © BHH H © H © HHH HHH o 3 s o HdH H
H H S HiH © : & HH HHH o i a2 o H
HHH H HtH H H > BHH HH HH H H
i H @ H 3 H @ HHH HHH N = B
0 0 H ssese
H H H H H H Y
H H © : ©HE : © H ©of H © HHH
H : 2 3 it H  2f H CHHH
© © N H ~ e
e H H saase H H
H H H HH H i in :
it H HHH H HH HH H
B H HH H HH HH |
H4++H 8 HH44 +H hapl X
HHH H <H o : < HHHHIHH N <HHE
H 0 s} 0 © T ~ M~ 7
t H HHH HHH H HH
H © © HH «© BHH H © o B
HH H 3 o B 2 B H hay 1 A
siid H HHH 13 u 1
HH 3 Hitt i :
HiH H © © HHH © . H ©
HH H - — HHH — ~H i -
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