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

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

DESCRIPTION

The M35014-XXXSP and M35015-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 M35014-XXXSP and M35015-
XXXSP are noted below.

The descriptions that follow describe the M35014-XXXSP
unless otherwise noted.

Type name

M35014-XXXSP

M35015-XXXSP

Characters available

64

512

Data input

8 bits serial input

16 bits serial input

Exclusion function

Exclusion 1 function

Exclusicn | and 2 function

CONTT7F function | Normal/7Fs writing mode | Normal/FF g writing mode

For M35014-001SP and M35015-001SP that are standard
ROM versjon of M35014-XXXSP and M35015-XXXSP re-
spectively, the 1/0 polarity of pin and the character pattern
are also mentioned.

FEATURES

® Screen composition:«rrereseees 24 columns X 10 lines
® Number of characters displayed: -+ reeremee 240 (Max.)
® Character composition e 12 X 18 dot matrix
® Characters available

M35014-XXXSP:- 64 characters
M3B0TE5-XXXSP: e omeerereerrrrsrerens 512 characters

® Character sizes available ---4 (herizontal) X 4 (vertical)
® Display locations available
Horizontal direction ««+«orerresrrsrrserereeeens 62 locations
Vertical direction:---oreomrmermmmremmmeeeeees 64 locations
@ Blinking -ooereeesrreeree e Character units
Cycle : approximately 1 second, or approximately 0.5
seconds

Duty : 25%, 50%, or 75%
® Data input

M35014-XXXSP------+ By the 8-bit serial input function
M35015-XXXSP-----+ By the 16-bit serial input function
® Coloring
Background coloring (composite video signai)
® 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-----+- e Built-in
4 output ports (2 digital lines)
® Oscillation stop function
Be possible to stop the oscillation for display and for
synchronized signal generation

PIN CONFIGURATION (TOP VIEW)

S
osct—[1] 2] Voo
oscz ~[2] [19] « VERT*
Gi—+[3] =z =z [18]«Hon*
sck—~[a] & cg’ [17]+ oscin
sn—~[5] & = [i8]-oscour
r—[fe] X ¥ [15]-rercoer
Voor [ 7] X% [14]—~ P2/BLNK2*
cvieo+[8| T P [13]—picor*
LECHA—[ 3] [12] -~ Po/BLNKI*
cvin—[19] (1] Vs

Outline 20P4B

Note : The pins remarked “*” are selectabled the input or output
polarity when the character ROM masked.

® Exclusion function
M35014-XXXSP
M35015-XXXSP
® Reversed character display function

APPLICATION
TV, VCR, Camcorder
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS
Pin Input
Symbol Pin name Function
Number | Y /Output
1 0SsC1 Pins for attachment of Input There are the pins for attaching an external display oscillator circuit. The standard oscillation fre-
extemal oscillator circuit quency is approximately 7MHz. This oscillation frequency determines the horizontal position of the
2 osc2 Qutput display on the TV screen and the width of the characters.
3 Ccs 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. Built-in pull-up resistor is included.
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 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. Built-in pull-up resistor is included.
6 AC Auto-clear input Input When "L”, this pin resets the internal IC circuit. Hysteresis input. Buiit-in pull-up resistor is included.
7 Vo2 Power pin — Please connect to +5V with the analog circuit power pin.
CVIDEO | Composite video sig- Qutput 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 composite video signals.
11 Vss Earthing pin - Please connect to GND using circuit earthing pin.
12 PO Port PO output Qutput This pin can be toggled between port pin output and BLNK1 * (character background) signal out-
put. Pelarily 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 selected when the character ROM is masked.
14 P2 Part 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 Qutput This pin can be toggled between port pin cutput and CO2* (character) signal output. Polarity can
be selected when the character ROM is masked.
16 OSCOUT | Pins for attachment of Qutput 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
18 HOR™ Horizontat 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 synchronizaticn signal. Hysteresis input. Polarity can be selected when
tion signal input the character ROM is masked.
20 Vb1 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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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

MEMORY CONSTITUTION
Address 0046 to EF,s are assigned to the display RAM,
address FO to F8;s are assigned to the display control

registers.
Bit
4 DA7 DA6 DAS DA4 DA3 DA2 DA1 DAC Remarks
r2ss
0046 EXP 0 Cs Cy4 Cs C, C, Co
Expansion bit Character code Display RAM
EFys EXP ] Cs Ca Ca Cz Cs Co
o PTD PTD PTD PTD pPTC PTC PTC PTC Port outout specif
e 3 2 1 0 3 2 1 0 ort oulput spacily
F1 TBASE TBASE HP HP HP HP HP HP Horizontal display start
e 1 0 5 4 3 2 1 0 position specify
—_— VP VP VP VP VP VP Vertical display start position
F2 INT/N SEPV
1o ON 5 4 3 2 1 0 specify
Fa VSZ vsz vsz vSsZ HSZ HSZ HSZ HSZ Character si ecity
18 21 20 1 10 21 20 11 10 aracler size speci
F4 DSP DSP Dsp DSP DSP DSP Dsp DSP Display mode specify
16 7 6 5 4 3 2 1 0 isplay mode sp
— TEST TEST TEST EXP EXP DSP DSP .
F5¢6 N/P 2 1 0 1 0 ; ; Expansion
PA f LINK BLINK BLIN
F6.s EQP - MPAL ALL FSC B K Blinking specify and so on
H 24 2 1 0
LEVEL PH PHASE PHASE
F7:s BLKHF BB BG BR o :SE 1 S 0 S Raster color specify
DSP STOP STOP RAM BLK BLK
T7F E trol displ
F8+6 ON CON 1 IN ERS | X 1 0 Control display

Fig. 1 Memory constitution (M35014-XXXSP)

At the M35014-XXXSP

The internal circuit is reset and all display control registers
(address F0i;¢ to F8,5) are set to “0” and display RAM
(address 004 to EFyg) are set to “7F;¢” when the AC pin
level is “L". The memory constitution is shown in Figure 1.

At the M35015-XXXSP

The internal circuit is reset and all display control registers
(address F0;s to F85) are set to “0" and display RAM
(address 004 to EFyg) are set to “FF5" when the AC pin
level is “L". The memory constitution is shown in Figure 2.
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

Bit i
Ao } DAF | DAE | DAD | DAC DABl DAA | DA9 | DA8 | DA7 | DA6 | DAS | DA4 | DA3 | DA2 | DA1 | DAO Remarks
I ! |
004s 0 0 0 0 0 ' REV |BLINK! Cg C; Cs Cs Ca Cs Cz Ci Co
Reveised | 1o ‘ Character code Display RAM
character
EF6 0 0 0 0 o} REV |[BLINK| Cs Cy Ce Cs Cyq Cs C, Cy Co
FOie 0 0 Q 0 0 0 0 0 PTD3|PTD2 PTD1|PTDO!PTC3|PTC2 | PTC] |PTCO| Port output specily
Horizantal display start
Flis 0 0 Q Q 0 Q o} 0 (TBASI1|TBASO, HP5 | HP4 | HP3 | HP2 | HP1 | HPO . .
position specify
TN/ 5 foal display star posit
F26 | 0 0 0 0 0 0 0 o |'"NTlsgpv| ves | vea | ves | vez | ver | veg | Verical display start position
NON specify
VSZ | VSZ | V8Z | V8Z | HSZ | HSZ | H8Z | HSZ
hi ter si i
F31s 0 0 0 0 0 0 0 0 21 20 " 10 21 20 1 10 Character size spscity
Fdig 0 0 0 0 0 0 0 0 [DSP7|DSP6|DSP5|DSP4|DSP3|DSP2|DSP1 | DSPO| Display mode specify
— TEST | TEST|TEST
F5,¢ 0 0 0 0 0 0 0 0 N/P N ] 0 EXP1|EXPO|DSP3{DSP8| Expansion
ALL BLINK|BLINK[BLINK| _ i
F61g 0 0 0 0 o] o} 0 0 EQP |PALH{MPAL| 24 FSC o 1 9 Biinking specify and so on
EVEL|PHASE|PHASE|P
F746 0 0 0 0 0 a 0 0 |BLKHF| BB BG BR L OEL 2 18 HQSE Raster color specify
T P|STOP
F8¢s 0 0 0 0 0 8] 0 0 {DSPON Cs:j ST1O SIN RAMERS] EX |BLKI1|BLKQO| Control display

Fig. 2 Memory constitution (M35015-XXXSP)
#DAS to DAF of the display control registers (addresses F0,q to F8,5) are set to "0".
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-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.

o 1 2 3 4 5 6 7 8 9 0 1 12 13 | 14 15 | 18 17 18 19 | 20 | 21 22 | 23 | 24
Line
1 0015 | 0146 | D216 | 0315 | 041 | 0516 | 0616 | 0716 | 0B1g | 0915 | DA(s | OB1g | OCs | ODyg | OEs | OF1s | 1016 | 1116 | 1215 | 131 | 1418 | 1515 | 1616 | 1715
2} 1815 | 1916 | 1416 | 1816 | 1G15 | 1016 | 116 | 1¥16 | 2016 | 2116 | 2216 [ 2316 | 2418 | 2516 | 2616 | 2715 | 2815 | 2916 | 2A16 | 2Bys | 2C15 | 2D1g | 2616 | 2F16
3 | 3045 | 3116 | 3216 ! 3316 | 341p | 3516 | 3615 | 3716 | 3815 | 3916 | A5 | 3B16 | 3C16 | 3D1g | FE15 | 3F15 | 4016 | 4116 | 4215 ;315 4416 | 4515 | 4615 | 4718
4 | 4816 | 4915 | A5 | 4B1g | 4C1s | 4D1s | 4Erg | 4F1g | 5055 | 5116 | 5216 | 5316 | 5416 | 5516 | 5615 | 5715 | 5816 | 5915 | SA16 | 5Bis | 5C1s | 5D16 | SE1p | SF1e
5 | 8015 | 6115 | 6216 | 6315 | 6415 | 6516 | 6616 | 6715 | 6816 | 6916 | 6A15 | 6Bss | 6Cqg | BDvg | 6E1s * 6F13 | 7016 | 716 | 7218 | 7316 | 7415 | 7518 | 7615 ?ﬂ
8 7816 | 7918 | TA18 | 7Big | 7C1s | 7D1s | 7E16 | 7Fi6 | BOys | 814 | 8215 | 8396 | 8416 | 8516 | 8616 8716 | 8816 | 8915 | 8A1s | 8Bye | 8C16 | BDyg | 8Eyg | 8F1p
7 | 9016 | 9116 | 9216 | 9316 | 9416 { 9516 | 9615 | 9716 | 9815 | 9916 | OA1s | IBig | 9C16 | 9D15 | 9E(s 9F1s | ADig | Alys | A216 | ABis | Adig | ASys | ABre | A74g
8 | AByg | A9t | AA1s | AB1g | AC15 | AD16 | AE1s | AF16 | BO1g | Bl1s | B215 | B31g | Bdyg | B51g | B6ig | B715 | BB1g | B9 | BAtg | BBig | BC1s [ BD1g | BEys | BF1s
3 | COg| Clyg | C215 | C31s | Cdys | CBys | CBig | C716 | CBrs | C916 | CA1s | CBys | CCis | CDis CEweiCFm DOt | D11g | D21g | D316 | D416 | D516 | D61g | D71g
10 | D81s | D9s | DAs Di':Ha DCi6 | DD1s | DE1s | DF16 | EO6 | ET15 | E215 | E316 | E416 | ES16 | ES16 | E716 | E816 | E916 | EA1g | EB16 | EC15 | ED1g | EE46 | EF1p
The hexadecimal numbers in the boxes show the display RAM address.
Fig. 3 Screen constitution
LENESAS 1—t5
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTRCLLERS

REGISTERS DESCRIPTION
(1) Address FO,4

Contents
DA Register — Remarks
Status Function
@ PO output (port PO)
0 PTCO
1 BLNK1* output
© P1 output {port P1)
1 PTC1 —]
1 CO1™ output
Port output control
@ P2 output (port P2)
2 PTC2
1 BLNK2* output
@ | P3 output {port P3)
3 PTC3
1 CO2* output
(@] PO output “L"
4 PTDO
1 PO output “H"
® P1 output “L"
5 PTO1
1 P1 output “H”
Port data controf
D P2 output "L”
6 PTD2
1 P2 output "H"
O] 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 AG pin.
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(2) Address Fl,g

Contents
DA Register Remarks
Status Function
® If HS is the horizontal display start location, Horizontal display start location is
HPO . . )
0 (LsB) - specified using the 6 bits from HP5
1 5 to HPO.
HS=TX (4 % 2"HP, + N). Note : HP5 to 0 = (000000,) and
@) n=0 {000001;) setting is forbidden.
i HP1
i
T ! The oscillation cycle of oscillator OSC1, CSC2
©
2 HP2
1
@ HSZ11 HSZ10
3 HP3 HSZ21 HS220 N
L 0 Q 9
® 0 1 10
4 HP4 ! 0 n
1 1 1 12
HPS ©
5 {MSB)
1
® No correction for the synchronous error by a noise. The synchronized signal correction
6 TBASEOQ 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.
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(3)

Address F2y4

Contents
DA Register Remarks
Status Function
VPO O] 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.
I 5
® VS=HX (43 2"VP,+3).
1 VPl n=0
1
© H I Cycle with the horizontal synchronizing pulse
2 VP2
1 HOR*
O]
3 VP3 L
1
Vs
©
4 VP4
1 L
1
g HS Character
: vPS © B displaying area
(MSB) 1
Input both horizontal synchronization signal and vertical syn-
© put both hon 4 ! 9 nav Y The contents of synchronization sig-
- chronization signal. . L. . . .
8 SEPV nal input in’superimpose dispiay is
1 Input the horizontal (composite) synchronization signal only. | altered.
® Interlace Scanning lines control (only in inter-
7 INT/NON

Non-interlace

nal synchronization)

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

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(4) Address F3.¢

Contents
DA Register Remarks
Status Function
@ Character size setting in the hori-
0 HS8Z10 —— HSZ10 zontal direction for the first line.
S~ 0 1
! HSZI1T T
® 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
0 1 i
1 Hszet TS 10th line.
® o 1T/1 ,do,t,, ?Tﬁldot
3 HSZ21 1 3T/1dot 4T/1dot
1
0] Character size setting in the vertical
4 VvSZ10 voz10 direction for the first line.
1 0 1
Vv8Z11
® [¢] 1H/1dot 2H/1dot
5 VvsZ11 1 3H/1dot 4H/1dot
1
@ Character size setting in the vertical
6 VSZ20 - V8220 direction for the 2nd line to 10th line.
1 0 1
VSz21 ~
0 1H/1dot 2H/1dot
@
7 vsz21 1 3H/1dot 4H/1dat
1

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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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

{5} Address F4e
Contents
DA Register 7 Remarks
Status Function
©® Line 1 is in the display mode specified by BLKO and BLK1. | DSPO to DSP9 are each controlled
0 DSPO independently.
1 Line 1 is in a different display mode. i
piay BLK1] BLKO | Dspn|  Display mode
tor line n__
® Line 2 is in the display mode specified by BLKO and BLK1. 0 Border (Note1)
1 DSP1 0 0
1 Line 2 is in a different display mode. 1 | Character
. 0 | Character
O] Line 3 is in the display mode specified by BLKO and BLK1. 0 1
2 DSP2 1 Border
1 Line 3 is in a different display mode.
0 Border
1 0
@® Line 4 is in the display mode specified by BLKO and BLK1. 1 Matrix-outline
3 DSP3
i Line 4 is in a different display mode. ; . 0 | Matrix-outline
i Character
® Line 5 is in the display mode specified by BLKO and BLK1.
4 DSP4 DSPn in the generic name for DSPO
1 Line § is in a different display mode. tc DSPY
@ Line 6 is in the display mode specified by BLKO and BLK1. | Note 1 : The display mode for line n
5 DSPS 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.
0] 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 7 DSP8 and DSP9 are assigned
0] Line 8 is in the display mode specified by BLKO and BLK1. | to address F5;4.
7 I DSP7
| 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.
450 RENESAS
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(6) Address F5,¢

Contents
DA Register Remarks
Status Function
® Line 9 is in the display mode specitied by BLKO and BLK1. | See the remarks of address F4g.
0 DSP8 T -
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 display mode.
O] For M35014-XXXSP, these registers
2 EXPO EXPO are used to extend the function of
ExP 0 1 the EXP bits in the addresses 045 to
1 .
Normal character | Reversed character EFs of the dispiay RAM.
4] + o Far M35015-XXXSP, these registers
Blinking (No blinking) N
© p—— . pyr— are used to extend the function of
3 EXP1 1 ormal gharacter reverseg character the REV bits and BLINK bits in the
Exclusion Exclusion addresses 04 to EFyg of the display
! AAM.
® TESTO to TEST2=(000,)—Norma} display
4 TESTO (010z)—Space display
1
0]
5 TEST1
i
©
6 TEST2
1
@ MPAL
e Y 1 Synchronization signal is selected
7 N/P with this register and MPAL register
0 NTSC M-PAL
{address F6,¢).
1 1 PAL Do not use

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

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(7) Address F6¢

Contents
DA Register Remarks
Status Function
(O] Blinking duty ratio can be ahtered.
0 BLINKO
1 o] 1
BLINK?
® 0 ! Blinking OFF Duty 25%
1 BLINK1 1 Duty 50% Duty 75%
1
-\ Division of \/erticai synchronizati ignal into 1/64.
© . y ization sig Blinking cycle can be altered.
2 BLINK2 Cycle approximately 1 second.
1 Division of vertical synchronization signal into 1/32.
Cycle approximately 0.5 second.
© 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-outiine size. Horizontal display range c¢an be
4 ALL24 altered when all characters are in
1 Horizontal display period blanked. matrix-outline size (Note 2).
@ MPAL
e 0 1 Synchronization signal is selected
5 MPAL with this register and N/P register
o NTSC M-PAL
(address F56).
1 1 PAL. Do not use
interlace 1
O] v ; In NTSC mode, status is “0".
Noninterlace 1
6 PALH
1 Interlace 2
Noninterlace 2 R
O] Not include the equivalent pulse Setting the contents of composite
7 EQP synchronized signal at non-interlace.
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. Fix to 0" this register at external synchronous.
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MITSUBISHI MICROCOMPUTERS

M35014-XXXSP,M35015-XXXSP

SCREEN CHARACTER and PATTERN DISPLAY CONTROLLERS

(8) Address F7,¢
Contents
DA Register Remarks
Status Function
® PHASE?_‘F‘HASH'PHASED NTSC Phase angle{color) | PAL phase angle(color} Raster color setting. Coloring by
0 PHASEO 1 - - composite video signals means that
1 0 ° ° (Black) (Btack) the phase angle of the background
0 0 ! 7 /2 [rad) *7/2 frad) cclor signals for the color burst sig-
© 0 ! 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 7 [rad) *+x (rad) This differs from coloring by RGB
1 0 1 37/4 (rad) +37/4 (rad.) output.
® I 0 | 372 (raq) Fr/2 (rad]
2 PHASE2 ] 1 ] 1 (White) (White)
© Internal bias OFF Generation of composite video sig-
3 LEVELO nal bias potential
1 Internal bias ON
® Character background color setting.
4 BR BB BG BR | NTSC phase angle{color) | PAL phase angle(color)
] 0 0 ¢} (Black) (Black)
0 o] 1 7 /2 [rad} +7/2 (rad)
® 0 1 ¢ 77 /4 {rad.) F /4 (rad)
5 BG o 1 1 same phase same phase
1 1 0 0 7 [rad) +x (rad)
1 0 1 37 /4 (rad.) +37 /4 (rad.)
® 1 1 0 37 /2 [rad.) F /2 [(rad)
6 BB : B 1 1 (White) (White)
0} 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 F84¢

Contents
DA Register Remarks
Status Function
© Display mode variabie
0 BLKO BLKO
1 o 1
BLK1 )
} ® 0 Blanking OFF |Character size;
1 BLK1 L 1 Border size | Matrix-outline size|
1
© External synchronization Synchronization signal switching
2 EX
1 Internal synchronization
@ RAM not erased This register does not have the
function as register. If RAM is erase
3 RAMERS ] RAM erased continuously, set DSPON (address
F8i6) to “0".
O] Oscillaion of OSCIN, OSCOUT for synchronization signals. OSCIN osciltation stop
4 STOPIN (Note 2)
1 Stop oscitlation of OSCIN, OSCOUT, for synchronization signals.
O] Oscillation of OSC1, OSC2 for display. 0OSC1 and OSC2 oscillation switch-
5 STOP1 | ing. To stop the oscillation, set GS
. . pin to "H" level and DSPON
t lat lay.
1 Stop the oscillation OSC1, OSC2 for display. (address F8,s) to “0”.
. Usually “0” fix.
©) N | te .
© ormal write mode Writing mode of the serial data input
5] CONT7F switching.
Not: F -XXXSP -
1 Continuously writing mode (character code 7F,6)N'*3 (4 ote 3) or M35015-XXXSP, con
tinuously writing mode (character
code FFyg).
© 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. When crystal escillation move from external synchronous to internal synchronous at stop state (STOPIN=1), leave the crystal oscillation state

(STOPIN=0) befcre 1V (vertical synchronous NTSC, M-PAL about 16, 7ms, PAL 20ms) or more.
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DISPLAY FORMS

M35014-XXXSP has the following five display forms as the
blanking function, when CO1™*, BLNK1 *, CO2 *, and
BLNK2* are output.

(1) Blanking OFF . Blanking output signal (BLNK™*) is

! Blanking the background as a size
from character.
(4) Matrix-outline size . Blanking the background as a size
from all character font size.
This display format allows each line (from the first line to

{3) Border size

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.
12 14
l— dots — fe— dots —f
T gaEaes T g
i m - H
Scanning HH s :, “i
18 dots| 1] [l NEE E 5
a ] 1 ] = H
I NN }'III'I\

/ 001*5 H

When the exclusion 2 function
is not selected.

When the exclusion 2 function
is selected.

is not selected.

When the exclusion 1 function

is selected.

Ceeomn i

a a a a

[ oo sonsr MMM LIS 1

a ! Background carrier color signal

o .
[\ BLNK1*§ : M1 —l l"‘* —j )
St s N sanns

i
T

(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 M35015-XXXSP.

FL \) When the exclusion 1 function

: ; ) When the exclusion 2 function

is not selected.

\ When the exclusion 2 function

) is selected.
a

Fig. 4 Display forms at each display mode
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EXCLUSION FUNCTION

For M35014-XXXSP, the function expansion that is set with
the EXP1 and EXPO registers (DA3 and DA2 of address
F5.¢) is performed when “1” is set to DA7 of display RAM
(EXP bit).

Table 1 Display form of M35014-XXXSP
Register
Display form
EXP1 EXPO

0 Normal character -+ Blinking
1 Reversed character (no blinking)

1 0 Nermal character + Exclusion 1

1 1 Reversed character 1 Exclusion 1

Table 2 Disptay form of M350156-XXXSP

For M35015-XXXSP, the disptays shown in table 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;g).

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 prohibited
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 EXPQ REV BLINK Pisplay form
Q 0 Normal character
0 0 0 1 Normal character + Blinking
1 [ Reversed character
1 1 Reversed character + Blinking
0 ] Normal character + Exclusion 2
o 1 0 1 Normal character + Blinking + Exclusion 1
1 0 Reversed character + Exclusion 2
1 1 Reversed character + Blinking + Exclusion 1
[ 0 0 Normal character
1 | 0 | 0 1 Normal character 4 Exclusion 1
1 0 Reversed character
1 1 Reversed character <+ Exclusion 1
0 0 Normal character
1 ] 0 1 Normal character + Blinking
1 0 Normal character + Exclusion 1
1 1 Normal character -+ Blinking -+ Exclusion 1
55 RENESANS
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The figure 5 and 6 show the display examples using ports
PO to P3 (digital output).

© REC 2001 188

18.MAY, 18989(FRI)
M 7:50

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

10.MaAaY, 1998(FRI)
M 750

Fig. 6 Display example using ports P2(BLNK2™) and P3(C02™) (record line)
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DATA INPUT EXAMPLE

Data of display RAM and display controf registers can be
set by the serial input function. Example of data setting at
M35014-XXXSP is shown in Figure 7, and example of data
setting at M35015-XXXSP is shown in Figure 8.

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 F84g 1 1 1 1 1 0 0 0
Display OFF
2 Data (F&16) 0 0 0 0 1 x x %
3 Data (0015) Setting to display EXP o Cs Cq C3 Co Cy Co
RAM (address 00ys
4 Data {011g) to EFyg) and regis- EXP 0 Cs Cs C3 C2 (o2 Co
— ters (addresses FOyg
to F8ig)
242 Data (EF16) EXP 0 Cs Cyq C3 C2 cy Co
PTD PTD PTD PTD PTC PTC PTC PTC
243 Data {F01g)
3 2 1 ¢ 3 2 1 a
HP HP HP HP HP HP
244 Data (F11g) [} 1]
5 4 3 2 1 [
VP ve \%4 vP % \%d
245 Data (F21g) 0 1]
s 4 3 2 1 o
vsz vsz V>4 vsz HSZ HSZ HSZ HSZ
248 Data (F31¢)
2t 20 Al 10 21 20 1 10
DSP DsP DSP osp DSP DsP DsP DSP
247 Data {F4¢6)
7 6 5 4 3 2 1 0
— EXP EXP DsP DSP
248 Data {F&1g) N/P 0 0 0
1 [¢] 9 8
PAL ALL BLINK BLINK BLINK
243 Data (F61g) EQP MPAL FSC
H 24 2 1 g
PHASE PHASE PHASE
250 Data (F715) BLKHF BB BG BR 1 » . o
BLK BLK
251 Data (F81g) Display ON 1 Q o [+] Q EX ! o

Fig. 7 Example of data setting by the serial input function (M35014-XXXSP)
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Memory Contents
No. — DAF | DAE | DAD | DAC | DAB | DAA | DA | DA8 | DA7 | DA6 | DA5 | DA4 | DA3 | DA2 | DA1 | DAO
Address/Data Addition
1 Address FByg o 0 ] 0 ] 0 o 0 1 1 1 1 1 3} 0 0
Display OFF
2 Data (FBys) 0 0 s} 0 0 0 0 q [ 0 0 0 1 x X X
3 Data (004g) 0 0 0 [} 0 REV {BLINK| Cg cr Cg Cs [N Cs [e) cy Cp
4 Data (0145) [} 0 [o] 0 4] REV |BLINK| Cjg [e73 Cg Cs Cq C3 Cz Cy Co
{
|
|
242 Data (EF15) Setting to display | 0 0 0 ] 0 REV |BLINK| Cg cr Ce Cs [N [o2) Cz Cy Co
RAM (address 005
PTD | PTD { PTD | PTD | PTG { PTC | PTC | PTC
243 Data (FOyg) to EFg) and regis- 0 o '] 0 [} ¢} 0 [}
3 2 1 [ 3 2 1 0
ters (addresses FOyg
to Fayg) HP | HP | HP | HP HP | HP
244 Data (F14¢) 0 0 0 0 0 0 0 [} 0 3}
s 4 3 2 1 [
ve | vp | vp | vp vP | vp
245 Data (F215) 0 o o 0 [} 0 0 o 0 0
5 4 3 2 1 3}
VSZ | VSZ'| vSZ | v8Z | HSZ [ HSZ | HsZ | Hsz
246 Data (F36) 0 (/] 0 0 1} 0 ] o
2 20 1 10 21 20 1 10
DSP | DSP | DSP | DSP | DSP | DSP | DSP | DSP
247 Data (F4qg) 0 0 0 0 0 0 0 0
7 6 5 ] 3 2 1 0
_ EXP | EXP | DSP | DSP
248 Data (F51g) 0 0 0 (] 0 0 [ 0 N/P 0 o 0
1 [ 9 8
ALL BLINK|BLINK|BLINK
249 Data (F61g) 0 0 0 [ 0 0 0 0 EQP | PALH | MPAL o FSC 2 ) R
PHASE | PHASE | PHASE
250 Data (F71g) [ 0 o 0 [ 0 0 0 [BLKHF BB BG BR 1 2 1 o
BLK | BLK
251 Data {F81g) Display ON 0 0 0 0 0 0 [ o 1 @ 0 0 a EX . o
Fig. 8 Example of data setting by the serial input function (M35015-XXXSP)
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SERIAL DATA INPUT TIMING At the M35015-XXXSP

At the M35014-XXXSP (1) Serial data should be input with the LSB first.

(1) Serial data should be input with the L.SB 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.

= ¢ ! —

ST D G ), G D ) G G ) G
-SB . ()() MSB . LSB ?() MSB ,_LSB v()() MSB

Address(8bits) Data(8bits) Data(8bits)
N N-+1

Fig. 9 Serial input timing (M35014-XXXSP)

- i —

S D G G G G &) G GiD ) &0

o~y
—~—~—

\J-SB .~ )) MSB , LsB ')) MSB _,_LSB . )) wMmsB
(¢ {
Address (16bits) Data(16bits} Data(16bits)
N N-+1

Fig. 10 Serial input timing (M35015-XXXSP)
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CONT7F FUNCTION

When the register CONT7F (DA6 of address F8¢) is set to
“1” and data input as the timing shown in Figure 11, the
character code 7FgN®¢' (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 F84¢) to “0".

Note.1 For M35015-XXXSP, the character code FFys
(blank) can be set to display RAM automatically.

S \ \ \]\] I\ \
scK L AT B LML LA ((
SIN (A~ Y0o) (AXo), |
“g" T Hold “H” to "K” “E" Hold
Character data (note)
display RAM Ao A Ait An
address
Start address Address End address
“00¢” “364¢" “EFy6"
Note : The hold time is proportional to the number of blank. ¥ the number of blank is 1, the hold time is 12.8 us/blank.
(For M35015-XXXSP, the hold time is 25, 6us/blank)
Address
00+
‘*\ s
Address | L= T|H[INIK|&ILITINIK
3615 [ S
S
E
\ Address
EFs
Fig. 11 CONTYF 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—TBASEO (DA6 of address F15)="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,g)=%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.

B [ about 45 us
C . about 70 us

Lost of the synchronous signal The pulse is
Synchronous Synchronous signal gonerated
i { T R
signal L‘!A§ 5 | I_r' _I—l i . l_]
B : : :
At fosc=7MHz, }
A ! about 2 us

The characters are not displayed during this period.

Display oscillation frequency : 6.3 to 7.7MHz

Fig. 12 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
tap line of the matrix, no border is left
at the top.

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

Note : Hatching represents border.

Fig. 13 Character font and bordmer

Character code 7F is fixed as blank, without a back-
ground at the M35014-XXXSP.
Character code FFyg is fixed as blank, without a back-
ground at the M35015-XXXSP.
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TIMING REQUIREMENTS (1a=-20C to +70°C, Vop=5=0. 5V, unless otherwise noted}
Serial data input at the M35014-XXXSP

Limits i

Symbo! Parameter - Unit Remarks
Min. Typ. Max.
tw(SCK) | SCK width 200 - — ns
tsucs) Cs setup time 200 - - ns
hezs CS hold time 2 - — s
hies) o £ See Figure 14
tsusing SIN setup time 200 — - ns
thesm SIN hold time 200 - - ns )
tword 1 word writing time 5 — — “s
twics)
Tus (min.}
cs 5
- )

tsuics) [ twisck) ‘ tw(sck) th(zs)

SCK

tsuising thisin

——

X D G &

tword

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

1 - 4 5 6 7 8

Fig. 14 Serial input timing requirements (M35014-XXXSP)
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TIMING REQUIREMENTS (Ta=—20T to +70°C, Vpp,=50. 5V, unless otherwise noted)

Serial data input at the M35015-XXXSP

6

| Limits ]
Symboi | Parameter - Unit Remarks
| Min. Typ. Max
tw{SCK) | SCK width 200 —_ — ns
tsu@s) | CS setup time 500 — — e
th@s | CS hold time 2 — — s
peess ] - ,m' “ See Figure 15
tsusiny ¢ SIN setup time 200 — - ns
theswy | SIN hold time 200 — — ns
tword | 1 word writing time 10 — — s
tw(cs)
1us (min.)
cs 5
M~ v,
tsucs || twisck) twisck) thies)
]
SCK / F
tsu(sin thesing |
- -
SIN X X
\- ———
tword
more than 2 us
1 2 - 12 13 14 15 1

Fig. 15 Serial input timing requirements (M35015-XXXSP)
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
| Voo Supply voltage With respect to Vss. —0.3t06.0 \
\' Input voltage Vss—0. 32V =Vpp+0. 3 \'
Vo Output voltage Vss=Vo=Vpp A"
Pd Power dissipation Ta=25TC 300 mw
Topr Operating temperature —20 to 70 C
Tstg { Storage temperature —40 to 125 C

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

Limits
Symbol Parameter - Unit
Min. Typ. Max.
Vob Supply voltage ) 4,5 5.0 5.5 v
Vin “H” level input voltage SIN, SCK, CS, AC, HOR*, VERT* | 0.8Vpp | Vop Vpo v
Vie “L” level input voltage SIN, SCK, CS, AC, HOR*, VERT* 0 0 | 0.2Vpp \%
VCVIN Composite-video signal input voltage CVIN - 2Vp—p — \
fosct Oscillating frequency for display 6.3 7.0 7.7 MHz
14, 30
foscin Osciliating frequency for synchronized signal - 14.32 — MHz
17.73

ELECTRICAL CHARACTERISTICS (Voo=5V, fosci=7. OMHz, Ta=25C, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions yTey Typ. M. Unit
Voo Supply voltage Ta=—20to 70C 4.5 5.0 5.5 v
lop Supply current - — 20 mA
Vou “H" level cutput voltage, PO to P3 Vop=4.5V, lon=0. 4mA 3.5 — — v
Voo “L” level output voltage, PO to P3 Vop=4. 5V, o,=0. 4mA - — C.4 \
R, Pull-up resistance SCK, AC, CS, SIN 10 30 100 kO

VIDEQO SIGNAL INPUT CONDITIONS (Voo=5V, Ta=—20 to 70°C, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit

Min. Typ. Max.

Vin—sc Composite-video signal input clamp voltage Sync-chip voltage —_ 1.5 - \%
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Note for Supplying Power

Timing of power supplying to AC pin

The internal circuit of M35014-XXXSP/M35015-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.

* Voltage
%

Voo - ———— — — ———
Supply voltage

0.8XVop —f — — .

A

(AT pin input voltage)

more than 1 ms

Time t [s]

Fig. 16 Timing of power supplying to AC pin

After supplying the power (Vpp and Vss) to M35014-XXXSP/
M35015-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 Vppy pin and Vpp, pin.

The power need to supply to Vgp; and Vppz at a time,
though it is separated perfectly between the Vpp; as the
digital line and the Vpp, as the analog line.

PRECAUTION FOR USE

[ Notes on noise and latch-up |

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

Ask your crystal osciilator manufacture to examine the
matching conditions between this device and the crystal
oscillator.
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STANDARD ROM TYPE . M35014-001SP Table 3 Input/output polarity of pins

M35014-001SP is a standard ROM type of M35014-XXXSP. Pin name 70 Polarity
The input/output polarity and character patterns are fixed HOR™ Input Negative
to the contents of Table 3 and Figure 17 and 18. VERT* Input Negative
P3(C02™) Output Positive
P2(BLNK2*) Output Positive
P1(CO1*) OQutput Positive
PO(BLNK1*) Cutput Positive

0018 0116 0216 0316 0415 0616 0716
0815 0916 0A1g 0B1s 0C16 0D1s OE18 OF 16

T T T

T
T
1
T
1T
1T

811

an
1 n
rus
Tt

I

Ty

T
T
1
T

1881
T
1

T

T
T
1

0T

1T
1
1
T
1
1
11T

inSaaNESE innRRna;

1016 1116 1216 1318 1418 1516 1618

T TR T T TT T T T TR
(11

==2,

HHH

o amesussan: isanenusmas: Tt i

1816 1916 1A16 1B1e 1C16 1D1s 1E16 1F18

TILITT T Ine TITTETT T TTT IswEsAEERAn T TT
. H H

o

1 ean
YT

ReREE

1
11T

Tt
I

 amannnnD: it

Fig. 17 M35014-001SP character patterns (1)
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2016 2he 2216 2316 2416 2516 2616 2716

T imanmamsum: ananamnene msmanasnans awas TTY immnmusunze umEnzan;
san aia
A saSs=asasa! H T HHH T T

2C16 2D16 2E16 2F 18

N
>
>
N
@
>

2816 2%6

T sansauanmes O T anzuns T ssnznasauss
s H
- H t33
H H it =,
H H - H
o H | | am =
H H | FH =HH
" PENAE | & m 117
T |} = mas
= =, H ==
= -
........ H B H
3116 3216 3318 3616 3616 3716
sanas T I
T
5t ama:
b i
E
= - - - = - =a e - - A -
- an B T » » H » na am H
FEH HIR-H o=, o H HHH
us H H t Sus! i
o 1T T+ T 3 T
HHHHT H H HHH
FRPEEH H Y R BEEEEEH BEEEERR B
3 2 HEHY 0 B R SRR e
3816 3918 3A18 3B1s 3C1s 3D16 3E16 3F 16
[Raneanan: anannsase] assanaenuns T snaesecasans feamaunana:
A A R PR T R THF B
.....
T HH
1 H
ass tH
=+ K
H
Sames, Bss,) 52, 2828
T B sesaaasesss Ssassumans B

Fig. 18 M35014-001SP character patterns (2)
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STANDARD ROM TYPE . M35015-001SP Table 4 Input/output polarity of pins

M35015-001SP is a standard ROM type of M35015-XXXSP. Pin name 170 Polarity
The input/output polarity and character patterns are fixed HOR* Input Negative
to the contents of Table 4 and Figure 19 to 29. VERT* Input Negative
P3(C0O2*) Qutput Positive

P2(BLNK2*) " Output Positive

P1{(CO1™) Output Positive

PO{BLNK1*) Qutput Positive

0116 0216 0316 0418 0816 0616 0716
BNANSNENES {![:‘Y' AT isaGEEEsasns T
H

0816 0916 0A1s GB1s 0C1s 0D1s OE 16 OF 16

IAGREAENE AR

I
11T

1316 1416 1516

AEaN

H HH +
FHE HH  HHEE
1816 1916 1A16 1C16 1E1p 1F 16

T

Fig. 19 M35015-001SP character patterns {1)
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2018 2116 221 2418 2516 2616 2716

T nsaesmanes: sennanasus: T T
FHH e HH
sEEas LT
%1} — 44
1 sei e
1
axs T
(]
T SasEisseas: T RsSSITEEEE: B
2816 2916 2A16 2B16 2C1s 2016 2E16 2F 6
T Rasassses IO aa, T sasasaanse: I mansuananel
2 H B
as H
33 s H
3 22 g
-t T HHHHH H i HHHHH
3018 3118 3218 3316 3516 3616 3716
naansana: T asaensnnnn: manmennaas: T T
L ISBaaas
H

3816 3916

w
T
E

3C16 3D1s 3E16

IsnsseNRdani I e
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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