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12 LINES X24 COLUMNS ON-SCREEN CHARACTER DISPLAY
CMOS LSI FOR VCR CAMERA
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DESCRIPTION

The uPD6456 is on-screen character display CMOS LSI which is combined with microcomputers and used for VCR
CAMERA to display informations, date, tape counter, etc. on view finder.

Each character is in a 12 x 18 dots, and by combining two or more characters, Chinese characters {kanji} and graphics may
be displayed.

( uPDB456 can select out of two character signal output form, (mask code option)

In addition, thanks to its Power on reset function and Video RAM all reset command, the uPDB456 helps lighten a burden
on the microcomputer.

NEC offers two types of devices uPD6456GS-101, uPD6456GS-102 and uPD6456GS-103 as standard products. These
three products have the same character specifications and same package (16 pins SOP 300 mil), but the form of character
signal output is as follows. ’

You can select Character output form from 3 types, and Display address from 2 types (Mask code option).

( PART NUMBER VC1, VBLK1 OUTPUT VC2, VBLK2 OUTPUT DISPLAY ADDRESS
nPDB4S6GS-101 Specified lines Specified lines (except VC1, VBLK1 OUTPUT) DISPLAY ADDRESS1
HPD6456GS-102 All lines Specified lines DISPLAY ADDRESS1
uPDE456GS-103 Specified columns Specified columns DISPLAY ADDRESS1

FEATURES
® Number of displayed character : 12 lines 24 columns

( ® Kinds of character : 128 (ROM)
® Character size : 1 dot/1H, 2H (Field)
® Character color : White
® Background : No background, black fringe, black squire background, or black solid background
® Dot matrix : 12 x 18 dots — with no clearance between neighboring characters
@ Blinking ratio :1:1,3:1,0r1:3
® Character signal output : 2 form of character output
® Video RAM All release : It is possible to clear Video RAM by Power on reset function and Format specification

command
® |nterface with microcomputer : 8 bits serial input format
® Power supply : 45 V single power supply {Oscillation Frequency 4.0 to 6.0 MHz : +3 V)
® Structure ’ : Low-power-consumption CMOS -
C
Document No. IC-2850 /
(0.D. No. 1C-8360)
Date Published December 1091 M © NEC Corporation 1991
A -___________________________________________________________________________________
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ORDERING INFORMATION

PART NUMBER PACKAGE QUALITY GRADE
pPD645BGS-101 16-pin plastic SOP {300 mil) Standard
uPD6456GS-102 16-pin plastic SOP (300 mil) Standard
uPD6456GS-103 16-pin plastic SOP {300 mil) Standard

Please refer to “Quality grade on NEC Semiconductor Devices” {Document number |EI-1209) published by NEC Corporation
to know the specification of quality grade on the devices and its recommended applications.

PIN CONNECTION DIAGRAM (Top View)

-
o [0 ] [ 16 ] Fisync
STB E: E Vsync
DATA E E VBLK2
Fer 4] [12] vez
Voo [_—5__ E VBLK1
0SCyy E E Vel
osCout E E NC
ano [3 ] 3 | cRous NOTE

NOTE:
CKouT: N-channel open drain output
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PIN DESCRIPTION
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No. SYMBOL PIN NAME FUNCTION
B This terminal is inputed the clock for reading data. At the rise
1 CLK Clock input terminal of this clock, the data is inputed to the DATA terminal is
read.
-4
This terminal is inputed the strobe pulse after inputed of
serial data. The 8 bits data is read at the rise of the strobe
2 sT8 Strobe input terminal pulse inputed to the STB terminal. If the B bits datais a
character, the data address is incremented by 1 at the fall of
the strobe pulse,
s R . This termina! inputed the control data. 1t reads data synchro-
3 DATA i .
Serial data Input terminal nizing with the clock inputed to CLK terminal,
h it initiali hi inal Low to High when
4 e Power on reset terminal The sta.te will be initialize by this termina w ighw
power is ON,
5 VDD Power supply terminal This terminal supplies +5 V power,
6 OSCiN A . These terminals are connected to the oscillation capacitor
Oscillation terminal .
7 OsSCouT and coil.
8 GND Grounding terminal This terminals is connected to the system GND.
S . This terminal is used to frequency oscillation check.
] K
Ckout Clock output terminaf {N-<channel open drain output}
10 NC No connect
. . This terminal outputs character signat,
1 \" h te nal o terminal 1
c1 Character sig utput termina {active High)
i i i ignal e h
12 VBLK1 Blanking signal output terminal 1 This terrnu.wal outputs blanking signal correspond to the
character signal (Vo).
i i h ignal,
13 Vo2 Character signal output terminal 2 ;l;hcltsi::r::;r;a; outputs character signa
- . . This terminal cutputs blanking signal correspond to the
14 \Y lank ! output t
BLK?2 Blanking signal output terminal 2 character signal (V2).
. el e . . . This terminal is inputed the vertical synchronization signal.
15 ertical hronizatio
Vsyne Vertical synchronization signal input terminal Be sure to input this signal when active Low.
This terminal is inputed the horizonta!l synchronization signal.
16 Hsyr\c Horizontal synchronization signal input terminal WAhen thns‘sngnal |s. hugh, oscillator oscillates is synchronizing
with the rise of this signal.
Be sure to input this signal when active fow.

-
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS (T, =25°C)

Supply voltage Vpp-Vss 7 Vv

Input voltage Vin Vpp+0.3>V |y > -0.3 \"

Output voltage Vout Vpp+0.3 > Voyt >-0.3 \Y

Operating Temperature Topt —201t0 +75 °c

Storage Temperature Tsg —40 to +125 °c

Output current lo 15 mA

RECOMMENDED OPERATING RANGE

CHARACTERISTICS SYMBOL CONDITION MIN. TYP. MAX. UNIT

Supply Voltage VoD 3.0 5.0 5.5 v

Oscillation Frequency fosc Vpp=45V1055V 4.0 8.0 MHz

Oscillation Frequency fosc Vpp*30Vw4sV 4.0 6.0 MHz

Operating Temperature Topt -20 +25 +75 °cC

ELECTRICAL CHARACTERISTICS (T,=-20 to +75 °C)
CHARACTERISTICS SYMBOL MIN. TYP. MAX. UNIT TEST CONDITION

Supply voltage Vpp-VvVss 3.0 5.0 5.5 v
Current consumption IpD 5.0 mA fosc=8.0MHz, Vpp =50V
Control input high level voltage VCIH 2.4 \Y Vpp=5V
Cantrol input low leve! voltage vciL 0.8 v Vpp=5V
Synchronous signal input high level voltage | V)SH 2.4 \4 Vop =5V
Synchronous signal input low level voitage VisL 08 v vpp=5V
Signal output high fevel voltage VOsH 4.5 v VDD =5 V. loSKH =—1mA
Signal output low leve! voltage VosL 0.5 v VDD =5V, losL =1 mA
Clock output iow level voitage vVosT 0.5 v Vpp =5V, losT =—0.1 mA
Control input : DATA, CLK, sT8, PCL
Synchronous signal input : Hgyne, Vsync
Signat output : V1. Ve2, Bk, BLK2
Clock output - CKouT
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COMMAND FORMAT

All the control commands are in 8-bits serial input format {input from MSB)

Before starting a program, transmit the format reset command by setting “FR=1" with the format specification command
to release the test mode.

Each command is executed when a strobe pulse is input after 8-bits data have been input.

uPDB456GS-XXX COMMAND LIST

{MSB) (LSB)
CONTENT FO D7 D6 DS D4 03 D2 D1 0o
Display character data 0 0 C6 Cc5 ca Cc3 c2 C1 [o1]
Blink data 4] 1 [¢] 0 (1] BLNK 0 (4] 1]
Character dispiay line address 0 1 0 0 1 AR3 AR2 AR1 ARO
Character display column address (] 1 0 1 AC4a AC3 AC2 AC1 ACO
Background specification o} 1 1 0 BS4 BS3 0 0 )]
Display ON/OFF, Blink, Oscillation (4] 1 1 1 0 00 BL2 BL1 [0):7¢]
Format specification X 1 1 1 1 1 1 FO FR
Display position vertical address*® 1 [+] 1 ] V4 v3 v2 v1 Vo
Display position horizontal address® 1 1 1 0 He | H3 | H2 | H1 | HO
Character signal output terminal®, character size specification 1 1 1] vC S AR3 AR2 AR1 ARO
Test mode setting™o1® 1 1 1 1 T3 T2 T T0

+. uPDB456 can select out of three types, (mask code option)
note: Please don‘t set.
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FORMAT SELECTION COMMAND
The commands of uPD6456 consist of 9-bits, but the shift registers for serial interfacing with external units consist of 8-bits.
Therefore, instructions are divided into two banks. One of these banks is selected by 1 bit (FO) of the Format specification

command.
© Commands of Bank 0
® Display character data
Blink data
Character display line address
Character display column address

Background specification
® Display ON/OFF, Blink, Oscillation
© Commands of Bank 1
® Display position vertical address
® Display position horizontal address
® Character signal output terminal, character size specification
Format specification command will be executed irrespective of Bank {0 or 1).

POWER ON RESET

At the time of power on, the internal states of this IC are indefinite (unknown). For this reason, be sure to perform the
Power on reset function to set the IC to the initialized states by turning the voltage level of the PCL pin from Low to High.
The commands to be set by this Power on reset function are as follom}s.

® Test mode is released.
All the character data of video RAM are released to **7FH" (display off data).
The line and column address values of the video RAM are set to ’0”.

The character size specification is set to “1H"” (normal size} with respect to all lines.
Display is OFF, oscillation ON.

BLINK DATA COMMAND: OFF

The time required for Power on reset can be obtained from the following express in.

tq =tpcLL" + The time required for video RAM all release
=10 (us) + 10 (us) + 12/f0gc (MH2) x 288
* : Please refer to section of *‘Power ON reset” timing. (p. 23)

When without using Power ON reset function (PCL)}, the terminal PCL connects to Vpp and before starting the program,
be sure to input the Format reset command (“FR = 1'*, set by the format specification command) to release the test mode.
This command (Format reset) can set the same condition of Power ON reset.

During POWER ON RESET (t3), please don’t input commands for uPD6456.
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FORMAT SPECIFICATION COMMAND

FO D7 D6 D5 D4 D3I D2 D1 DO

X 1 1 1 1 1 1 FO | FR

Format reset bit
FR Function
There is no change in
(4] e
the condition,
1 Format reset.
Bank selection bit
FO Function
] Bank O
1 Bank 1

FORMAT RESET
When the bit is set “FR = 1", the commands shown as follows are initialized. When the bit is set “FR =0", there is no
change in the condition.
The commands to be set by this Format reset bit (FR = 1) are as follows.
Test mode is released.
All the character data of video RAM are released to ““7FH" {display off data).
The line and column address values of the video RAM are set to “0”.
The character size specification is set to “1H’"" (normal size} with respect to all lines.
Display is OFF, oscillation ON.
BLINK DATA COMMAND: OFF
The time required for “video RAM all release” can be obtained from the following expression.

19 = The time required for video RAM all release
=10 (us) +12/fogc (MHz) x 288

During FORMAT RESET (t2), please don’t input commands for uPD6456.

® Bank specification
The commands of uPD6456 are devided two Banks. The Bank is specified by Bank selection bit.
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DISPLAY CHARACTER DATA COMMAND

- FO D7 D6 D5 D4 D3 D2 D1t DO

o o Cé6| C5; ca C3 c2| C1 co

L 1 P [ |

Character specification bit

ce | C5 ca c3 Cc2 c1 co Function

4] [+] 0 V] 4] (4] o Output the data for character code 00H.

1 1 1 1 1 1 1 Output the data for character code 7FH.

® Character specification
The display character data {Character code) is written for video RAM.

BLINK DATA COMMAND

FO D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 0o 0 [BLNK] O 0 0

Blink selection bit

BLNK] Function
0 Blinking OFF
1 Blinking ON

® Blink selection for each character
It is possible to specificate the Blink data for each character. The Blink data is stored until the Blink data will be changed.
This command is set to “‘Blinking OFF"”, by POWER ON RESET and FORMAT RESET.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



M Ly27525 0049891 451 EENECE

WRITING OF DISPLAY CHARACTER DATA AND BLINK DATA FOR EACH CHARACTER

The write address for data can be directly set in the address counter by the character display line address command and the
character display column address command.

After the write address is set, the Blink data for each character is input by the Blink data command. The Blink data for each
character is saved in the internal register. Then, the display character data is input by the Display character data command. At
the rise of the STB pulse (to be input at completion of the display character data command), the Blink data and Display
character data, which are saved in the internal register, are written to the video RAM. The write address is incremented as
shown below at the fall of the STB pulse when the Display character data is input. To write Display character data continuous-
ty without changing the Blink data for each character, just input the STB pulse.

Display character data — — — = ——— Q ———————

STB pulse

L— Address increment

WwWriting of display
character data

Column address counter ACg4, AC3, AC2, ACq, ACo

——» OH—» IH—2H——> — — — — — — —»18H—>17H

Line address counter increment

Line address counters AR3, AR3, ARy, ARg

10
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CHARACTER DISPLAY LINE ADDRESS COMMAND
FO D7 D6 D5 D4 D3 D2 D1 DO

0 1 0 0 1 AR3 | AR2 | AR1 | ARO

I
Line addressing bit
AR3 | AR2 | AR1 | ARO Function
0 [ 0 0 The 1st line is set.
0 0 0 1 The 2nd line is set.
§ §
1 [+] 1 1 The 12th line is set.

Do not set an address other than addresses OH through BH.
® Line addressing
Before the character data is written in the video RAM, this command specified the line address.

CHARACTER DISPLAY COLUMN ADDRESS COMMAND
FO D7 D6 D05 D4 D3 D2 D1 DO

o | 1| o 1 |Aca|Ac3|Aacz2|Act]|aAco
! 1 1]

Column addressing bit

AC4{ AC3 | AC2 | AC1 | ACO Function

o] [+] [+] 0 0 The 1st column is set.

[+] (] 0 0 1 The 2nd column is set.

§ }

1 [+ 1 1 1 The 24th column is set.

Do not set an address other than addresses OH through 17H,

® Column addressing
Before the character data is written in the video RAM, this command specified the column address.

Character Display
The number of characters displayed is 12 lines x 24 columns; that is, 288 as shown below.

AC4.AC3.AC2.AC1.ACq |00000]00001/00010{00011]00100/00101]00110]00111/01000[01001/01010[01011{01100/01101{01110[01 111]10000{1000111001010011/10100/10101 1011010111
0000
ARy 0001
ARy

ARg { 0010
0011
0100
o
o110
om

1001
1010 4
1011

11
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BACKGROUND SPECIFICATION COMMAND

FO_ D7 D6 D5 D4 D3 D2 D1 DO

0 1 1 0 | BS4 [ B8S3 0 0 0

|-

Background specification bit

gs4 | BS3 Function

0 (4] No background

0 1 Black fringe

1 0 Black square background

1 1 Black solid background

® Background specification
The background can be selected for each screen image from no-background, black fringe, black square background, and

black solid background by Background specification command.

No-background : Only character data are outputed.

Black fringe - Character are trimmed with 1 dot-minimum character (1 H/1 dot).

Black square background : The 12 line x 24 column block display characters has black background.
Black solid background : The video signal is to;ally omitted and whole screen has black background.

12
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Display format in Each Background Mode

No background Fringe
YOO
7 yd 12 dot ; 12 dot
1 dot {4 1 dot 1 dot
ey’
7|
/ rd -
// 1
/ 1 .
//
% /
/t Solid Charmcter 11 Display off " Solid Gharacter Display off
H o H / Data C ate ] Data
I /

Fringe {Black}

m Character color BEEB Character color

A Picture 7] Picture
Square background + Fringe Solid background + Fringe
e e
12 dot 12 dot
1 dot 1 dot 1 dot

N

18 dot - n

10 dot
L note | : ; e Display off
18 dot W1 Solid Character- Display off . [ Sa(ya
4+ Data 4 Data -

Character color Background color (Black}

Background color (Black) m Character color

i~~~ A Picture "~ A Picture

:

Note: The solid character data means the data of character code 1 Ey (Standard type of NEC).

13
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1. No background
Only characters are displayed.

-

2. Black fringe

Characters with black fringe are displayed. Black fringe of a character which is used the edge of dot-matrix {right and left)
is displayed in neighbor character area for 1 dot.

The fringe is the dot of the smallest character size and irrespective of character size.

3. Black square background
The black square background is displayed in character display area.
In this case, the background is displayed in outside of character display area (right and left) for 1 dot.
In case of using “Display OFF data’’, the background is displayed in the inside edge of “Display OFF data” for 1 dot.

4. Black solid background
The black solid background is displayed in the all area of screen.
In case of using “Display OFF data”, the background is displayed in the inside edge of *’Display OFF data” for 1 dot.

In case of using “Display OFF data”.

O Black square background

Column
address o 1 20 21 22 23

12 dots —f
I

Display off
Data

e

1
! ! /
Background is Video signal or internal Background is
outed for 1dot.  video signal. outed for 1 dot.

Background is outed for 1 dot.

18 dots

© Black solid background

Column

address o 1 20 21 22 23
-F——-

Dispiay off 18 dots Display off
Data
X _
Background Background is Background is Video signal or internal Background 1s  Background
outed for 1 dot. outed for 1dot. video signal. outed for 1 dot.

Note: The “1 dot” is the dot of the smallest character size and irrespective of character size.

14
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BACKGROUND OUTPUT

The background is outputed as follows. Please don't set solid background at mask option ““C".
® An image of background output at mask option “‘A”’.

O Balack square background

View-finder V1 output (Character signal) V1 output (Character signal)
V2 output {Blanking signal} V2 output {Blanking signal)
ABCDEF |- [ ABCcDODEF |
012345 | [To1 2345 ]
YOKOHAMA | YOKOHAMA
16991.9.2 . 1991.9.2
- 0000 | .. .. L 0000 |

© Black solid background

View-finder V1 output (Character signal) V1 output {Character signal}

V2 output {Blanking signal} V2 output (Blanking signal)
..... @ OIS
ABCDEF. |- . {.ABCDEF .. |

012345, ] : [ o1234s5 |
YOKOHAMA ‘“f” t YOKOHAMA T
1991.9.2 - |77 =TT eer.9.2 - |-

..... . 2 0000 . | ' .o -~ oo00 § ° |
@ @

The part of @ (The upper part of display area) is outputed at Vg1 when the Line 1 is specified output terminal V¢
(When the Line 1 is specified output terminal V2, The part of @ is outputed at V¢2.) and the part of @ {The lower part
of display area) is outputed at Vo when the Line 12 is specified output terminal Vg, (When the Line 12 is specified output
terminal V¢y, The part of (@) is outputed at V¢y.)

15
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® An image of background output at mask option “B"’,
O Ralack square background

- View-finder V1 output {Character signal) V1 output {Character signal)
V2 output {Blanking signal} V2 output {Blanking signal)
ABCDEF: .: . ABCDEF,
032345 .012345 [ 012345 1]
"7 " YOKOHAMA =~ -~ 7. YOKOHAMA -
. i 1991.9.2. . 1991.9.2
-, . 0000 S . T 0000 . | - 0000 |

o Black sofid background

View-finder V1 output (Character signal) V1 output (Character signal)
V2 output (Blanking signal) V2 output (Blanking signal)
NONNIET R, S ®_____
ABCDEF .. ABCDEF
- 012345 - 012345 [ 012345 ]
YOKOHAMA - | ~ -1, YOKOHAMA
1991.9.2 - 1991.9.2
B , 0000 » = 0000 | | i 0000 |
-~ @ el R “ haal ] @ . @ N

The part of @ {The upper part of display area) is outputed at Vc2 when the Line 1 is specified to output at Vo and the
part of (Z) (The lower part of display area) is outputed at V¢ when the Line 12 is specified to output at V¢g2. (V1 outputs
all character and all background.)

® An image of background output at mask option ““B”.

© Balack square background

View-finder Vi1 output (Character signal} V1 output (Character signat)
V2 output (Blanking signal) V2 output {Blanking signal)
ABC DEF ABC D EF
012 345 345| fo12
PLACE: YOKOHAMA PLACE: YOKOHAMA
DATE : 1991.9.2 DATE : 1991.9.2
COUNTER: 0000 0000 I I COUNTER:

O Black solid background: Please don't set.

Note: These displays are images, so display area isn't 12 lines x 24 columns.

16
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DISPLAY ON/OFF, BLINK, OSCILLATION COMMAND

FO D7 06 D5 D4 D3 D2 D1 DO

0 1 1 1 4] Do | BL2 | BL1 | OSC

Oscillation control bit

oscC Function

(4] Osciliation ON

1 Oscillation OFF

Blink ratio bit

BL2 | BL1 Function

o 0 Blink OFF

[¢] 1 Blink ratio 1:3

1 0 Blink ratio 1:1

1 1 Blink ratio 3:1

Display ON/OFF bit

00 Function

0 Display ON

1 Display OFF

® QOscillation control

Since the uPD6456 enables control of LC oscillation with Display ON/OFF, Blink, Oscillation command, oscillation can be
suspended while characters are not displayed, so that power can be saved. Since character output is not reliable after suspen-
sion of oscillation, set the Display ON/OFF bit (DO) to ““0” {disptay OFF).

Note: When display is ON, the oscillation synchronizes Hgync, 50 the oscillation is stopping at the low level term of Heyne-
When display is OFF, the oscillation keeps on irrespective of Hgyne.

@ Blink ratio control
The uPD6456 enables blinking for each character with Display ON/OFF, Blink, Oscillation command. Blinking characters
are determined with the Blink data command. The blinking period is about 1 second (64 times longer than 1 vertical cycle),

and three blinking ratios (1:3, 1:1, 3:1) are available.

® Display ON/OFF
The display can be partially turned off with blank data or display off data. The total display turned off with Display
ON/OFF, Blink, Oscillation command. When display OFF is set with this command, characters and backgrounds are not

outputed. Display ON and OFF synchronize with Hgync.

17
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It is possible to select the DISPLAY ADDRESS from 2 types {DISPLAY ADDRESS 1 or DISPLAY ADDRESS 2}. (MASK

CODE OPTION)
e DISPLAY POSITION 1
DISPLAY POSITION VERTICAL ADDRESS COMMAND

FO D7? D6 D5 D4 D3I D2 Di DO

1 o] 1 [+] Vg | V3 | V2 | V1 Vo

L1 L1
Vertical address bit
Va | va | v2 | Vy Vo Function
0 0 0 0 0 | From the rising edge of Vgypne. 1 H+ 1 Hx 0
o 0 0 0 1 | From the rising edge of Vgync. T H+ 1 Hx 1
§ §
1 1 1 1 1 | From the rising edge of Vgyne. 1 H+ 1 Hx 31

® Vertical address

It is possible to set the display position vertical address 32 steps {1 H/step).

18
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DISPLAY POSITION HORIZONTAL ADDRESS COMMAND

FO D7 D6 D5 D4 D3I D2 D DO
1 1 1 0 Ha | H3 | Ho | Hj Ho
| ] L1
Horizontal address bit
Hgq | Hz | Hz | Hq Hp Function
. = 15
0 0 0 0 0 | From the rising edge of Hgypc. 4/fosc (MHZ) x 1 + Tosc (MH2) (us)
. o 15
) 4] 0 0 1 From the rising edge of Hyyne 4/fOsC (MHz) x 2 + '—OSC T (us)
§ §
.. _— 16
1 1 1 1 1 | From the rising edge of Hgync, 4/f0sc (MHz) x 32 + fose (MHa) (ps}

® Horizontal address

It is possible to set the display position vertical address 32 steps (4 dots/step).

-=— Horizontal

synchronizing
pulse

(V4.V3.V2.V1. Vo)
1Hx(2%v4 +23v3+22vo + 21V +20vg)+1 H

I

[}

]

[}

1

|

[}

1

[}

1

i

-

: Ha.H3. Ha. Hy, Hp)

t

1]

1

1

1 4

: fosc (MHz)

]

1

]

1

1

|

1

]

|

)

'
Vertical
synchronizing
pulse

x (2%H4+2%H3+22H0+42" Hy+20Hg+1) +

15 us
fosc (MH2)
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e DISPLAY POSITION 2

DISPLAY POSITION VERTICAL ADDRESS COMMAND
- Fo D7 D8 ©O5 D4 O2 D2 D1 OO

[ Lol Lo [wlalwlw]]
|

| |

Vertical sddress bit

va | vz | vz| Vvi| Vo Function

o [+] 0 1] 0 |Fromthe nsingedge of Vgync. 1 H+9 Hx0

4] ] [+] 4] 1 From the rising edge of Vgync 1 H+ 9 Hx 1

} s
1 l 1 { 1 ] 1 I 1 From the rising edge of Veyne. 1 H+ 8 Hx 31

e Vertical address
it is possible to set the display position vertical address 32 steps (9 H/step).

DISPLAY POSITION HORIZONTAL ADDRESS COMMAND

FO D7 D6 D5 D4 D3 D2 DV DO

[1;‘IKI %0 lH‘iHJtHzliﬁiHﬂ
; :

L1 ] |
Hornzonta! address bit
Hq | H3 | H2 | Hy Ho Function
. 3

0 o 0 ] 0 | From the rising edge of Hgync, 12/f0sC {(MH2) x 1 #m {us)

s 3

£ h ed: t —_— e

o [+ 1) o 1 rom the rising edge of Hsyne, 12/f0sc (MHz} x 2 + Tosc MW {ush

§ §
. 3
F the d f H ———
1 ] 1 I 1 ] 1 l 1 rom rising edge of Hgyne, 12/10SC (MHz) x 32 + Tosc (MHAZ) {us)

¢ Horizontal address
It is possible to set the display position vertical address 32 steps {12 dots/step).

-=—~ Honzontal

IU synchroming

[] pulse

V4.V3.V2. V1. Vo)
9 Hx(28vg+23v3+22vy+21v +20Vo)+1H

[—=—mm— e

——

(Hgq.H3.Ha.Hy. Hol

x (2‘H4+23H3»22H2+21H1¢2°Ho+1l +

__ 12 3
fosc (MHz) Tosc MHzI ©

Vertical
synchromizing
pulse

20
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CHARACTER SIGNAL OUTPUT TERMINAL, CHARACTER SIZE SPECIFICATION COMMAND

- FO D7 D6 D5 D4 D3I D2 D DO

[" T 1T o vc] s [ars[ary][aR|ARg]
I T |

Line address bit
AR3 [ AR2 | ARy | ARg Function
[+] 1] 0 0 The 1st line is set.
0 0 0 1 The 2nd line is set.
§
1 [ o [ 1 ] 1 [ Thetzmniineisser.

Do not set an address other than addresses O throuth By.

Character size bit

S Function
4] V: 1 H/DOT, H: 1 tdot
V: 2 H/DOT, H: 2 tdot

tdot =—————— ug
fosc (MHz) #

*Mask option A

Output terminal selection bit

Ve Function

0 Vci: All lines, VC2: Low

Vci: Low, V2 Specified lines

*Mask option B

QOutput terminal selection bit

V¢ Function

0 Vi All lines, Vo2 Low

Vei1: All lines, V2: Specified line

FO D7 D6 D5 D4 D3 D2 DI DO
[T 7T o Jvei[vea[ARs[ ARz [ ARy | ARg|
| 1 i 1 [ 1

Line address bit

*Mask option C (All character sizes are fixed smallest size.)

Output terminal selection bit
verl | Vez Function
[+] 0 Ve1: 1~12 Columns, V2: Low
0 1 Vgt 1~12 Columns, V¢2: 13~24 Columns
1 0 Vei: 13~24 Columns, Vo2: 1~12 Columns
1 1 Vei: Low, V@2: 1~24 Columns

*The uPDB456 can select out of three character signal output form, (Mask code option)—

21
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MASK CODE OPTION
When used in a VCR camera, the on-screen 1Cs provide two types of information; information to be recorded on VCR tape,
such as the date and title, and information to be displayed only inside the viewfinder, such as the battery, focus, sensitivity,

and mode.
So PD6456 enable to select of three character signal output form by mask code options. {as follows)

O Mask code option A

An display example of the view finder.

tape counter, a caution etc.

REC TAPE | —¢
BATT | ———4
171000 | 4

YOKOHAMA ]
BAY BRIDGE ———
0000
AM 11:30 —~—4————— date, title etc. The informations for records.
1991,2.22 —
An example of Mask code option A
Output of VCq (the lines of Vg = 0) Output of V2 (the lines of Vg = 1)
REC . TAPE
BATT
1/1000
YOKOHAMA
BAY BRIDGE
0000
AM 11:30
1991.2.22

© An example of connection

~a P -1 f
el g synchromization
. ,:& ~o CAMERA separater

for VCR tape D for viewfinder

T - vca 5

[ T 7TV )

.:4 .-;_:. PR ;.' R .. 7 [\ )

uPD6456° .~ . |VBLK1 [
C LR N\

22
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© Mask code option B

- An display example of the view finder.

REC TAPE — tape counter, a caution etc.

BATT —
1/1000 S ]

YOKOHAMA R
BAY BRIDGE ——a
0000
AM11:30 — 4 date, title etc. The informations for records.
1991.2.22 —

An example of Mask code option B

Output of Vg1 (all lines) Output of V2 (the lines of Vg = 1)
REC TAPE
BATT
1/1000
YOKOHAMA YOKOHAMA
BAY BRIDGE BAY BRIDGE
0000
AM 11:30 AM 11:30
1991.2.22 1991. 2.22

o An example of connection

"
~ -~ .
DY s Yo synchronization
8 /791 - CAMERA separater
- S~

H \'}
for VCRtape { D for viewfinder
vez ;
VBLK2
V1 r
VBLK1 i
A\

23
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© Mask code option C

LPDB456 can output character signal, a line devide into 1 to 12 columns and 12 to 24 columns.

An display example of the view finder.

: TAPE | ———1 tape counter, a caution etc.
: BATT | ——+
i 1o | 4
E
YOKOHAMA
BAY BRIDGE -
i
E
g /.’—
0000 ) AM11:30 — date, titie etc. The informations for record.
REC i 1991.2.22 —
An example of Mask code option C
Output of Vi Output of Vo2
TAPE
BATT 3 13 to 24 columns 31 to 12 columns
1/1000 {or all columns)
YOKOHAMA -«— All columns
8AY BRIDGE -€— All columns
0000 :] 1 to 12 columns AM 11:30 :—_—]13 to 24 columns
REC 1991.2,22
o An example of connection
\‘\~\ ,/” CAMERA synchronization
AP~ separater
H v

for VCR tape (| D for viewfinder

R
- 7o [VBLK2

Vel ]f‘
)

VarLK1

24
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RECOMMENDED CONDITIONS FOR OPERATION TIMING (T, = —20 to +75 °C, Vpp =4.5 10 65 V)

CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT CONDITION
Minimum setup time tno 200 ns
Minimum hold time D 200 ns
Minimum clock width at low level towL 700 ns
Minimum clock width at high leve! TOWH 700 ns
Minimum clock to strobe time tos 400 ns
Minimum strobe width at high level tSWH 1 us
25 Display VRAM write
tHwi +GSE x$ ON command
Minimum strobe to clock time tse 1 us another
12 Display
fosc xS OFF
25 Display VRAM write
WL *i5sc 1 S ON  command
Minimum strobe to strobe time* tg 1 uS another
12 Dispiay
Tosc © OFF
Clock cycle toCcyY 1.6 HS
Minimum Hoy e width at low level tHWL 4 us
Minimum Vg nc width at low level tvwL 4 us

: Minimum strobe to strobe time is applied when same character will be written continuously without changing blink data.
fosc: 4.0 10 8.0 MHz (Vpp = 4.5 V10 5.5 V), fosc: 4.0 to 6.0 MHz (Vpp =30V to 46 V)
S: Character size {1 or 2) {Mask option C: character size is fixed 1.)

”sync
tHwL
Vsync
tywlL
DATA X X X
tp¢ | itep
te¢
WH tsé
CLK
towr teg
togy —=
sTB
tswH - - - .

25
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Power ON Reset

ITEM SYMBOL MIN. TYP, MAX. UNIT CONDITION
PCL terminal Minimum Low
t 10 us
Hold Time PCLL
4v
Voo
ov
tpCLL
VeCL
08YvV
ov
26
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APPLICATION CIRCUIT

©zPD6456GS
d
1 | 16
~—————————+{CLK Hsyne f—22——a——— Heyne
To the output port 2 v 15 v
of a microcomputer =SB syncr— —"°<|'—— sync
3.JoaTA Veikz 2
} To the character
. mixing crcuit 2
+ 4 PCL VCZ 13
100 <F % % 100 k2
12
Vob 3_{vop VBLK1
To the character
30 pF 6 11 mixing circuit 1
Co OSCin vaif—mmmmm
L
g : fE
,,E{ 7 {osc nc -0
33 uH
27pF 8 GND CKout 9 Clock check
77£ 2.2k
Vpp

Oscillation Frequency: about 6 MHz

Note: The application circuit and values in this data sheet are simple examples, so they don’t correspond to mass production.

27
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jm .

uPD6456GS-101, uPD6456GS-102, uPD6456GS-103

> 16PIN PLASTIC SOP (300 mil)

16 9
HHEHHHHEHH

A
. H
© | J
) N g
w C B L
P16GM-50-3008-1
NOTE N ITEM |  MILLIMETERS INCHES

Each lead centerline is located within 0.12

mm (0.005 inch} of its true position (T.P.) A 10.46 MAX. 0.412 MAX.

at maximum material condition. B 0.78 MAX. 0.031 MAX.
C 1.27 (T.P.) 0.050 (T.P.)
D 0.40°'8458 0.016'5 833
3 0.1'%? 0.004 0004
F 1.8 MAX. 0.071 MAX.
G 1.55 0.061
H 7.7'°° 0.303'°°12
1 5.6 0.220
J 1.1 0.043
K 0.20'388 0.008-8 332
L 0.6*°2 0.0248 888
M 0.12 0.005

28

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




uPD6456GS-101/uPD6456GS-102/uPD6456GS-103 CHARACTER PATTERN

As shown in the following, uPD6456GS-101/uPD6456GS-102/uPD6456GS-103 enable display of 128 character generator
ROM patterns. The 128 character generator ROM patterns can be changed by the mask code option. However, character code
“7FH" is fixed to the Display OFF data so that no character pattern can be input to this code.

uPD6466GS-101, uPD6456GS-102 and uPD6456GS-103 have the same character patterns in the character generator ROM,
and their packages are same, though their character signa! output forms are different (uPD6456GS-101: mask code option A,
HPDB6456GS-102: mask code option B, uPD6456GS-103: mask code option C).

29
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uPD6456GS-101, uPD6456GS-102, uPD6456GS-103 CHARACTER PATTERNS

T e - un [T
T ™ ax 1 ax H

| H

1 B - Il

S t— — e (- T | §
SH OO0 i . S o as & H
O 4 [=] - Lol - ~N

an ma (13 ] a . .

an - - {1 - »

o L jaa e He ]

I8 I I 1
P H 7 HH R e ] A
= e T a e a8 - »

- -1 11 = -H . u B
I H- -~ X ol — T k3 T = —

- w 4 e =t
8 I 8 S 3 o . 8 u O
- 1 + 1 14 . i — by
.IU 1 ' HT —L.Il g 4
aaEEEBUNN] T jaENNNNAREN N anl
1Tt 1 I ARSESLNNEBE! I

- » "o 1T - ' T - »

mT HH - T - u.u. n M

- n 1 F H

an WU . an ®

ol lam! F Tt n
- . T bu off S R BN 0 S b o T - T
w0 — (=) 0 - a D - [«

O i+ 4 o T - ] o~ 4 N

. EEan e . e an 1 (1]

- -+ -t .- ] et et H—

AU BN bttt (1 aniEN] InE .

SRR EE INARSIUNANERNSNE 11X T 1

T T - TH . I 7 ..

RERNSERE ] T Ot T - . mu - T -
= —ted - ——t e e —t gt —

- —t - - - — - - =
x 3 I I s I A H x # T g k4 H
M m “ L lml.l Iﬁﬂl — w < i (&) 4

T T R n 0 N3 q ™ 2
. T e e . I R " u
L] snUNANENNRNENSNEAS g im mnl
Tt NN NI it I I

= T 1T 1T 1T I i T

H 1Lun 1T - g |8 e (e n

- L ma I~ C H- lanu . 5 I, »

4 A E— -t - - ] - 1 -t
I H- .. — -t I H+ gt X |- [ 1 — b < — I+ . -—ped x =
™ |4 a —~ - @ H- S ™ [ 1 + —+H o pu ™ - —~ ) s
O |+ -t o H g s ~ t + —+ =] T -] N ~N

1 — - —— ot — - L -t {d -

Hy - [ = - - H H H

IuERI 11 [ walNEERRENNANRRE AN ol L e "
11T Tt INEEESARNEEREEN 1 11 I

I I TTTT TTTT n - - [ - u

iey F B agnan AT HOE H o = »

—— - R 4 4 - 4 H- 4 - b4 4

H - L 14 an — H- H H— " u
T b - T — T4 - b o  of d x -
N H —td < o~ - —td < N - < -
O - —t S - —44 = (7 I S S - o~ -

IU -t ]U 4 - r.ln " — 4

u 1 e Neon - nE H »

Nt 11 (T nANEERRER RN » I o
IR S 111 NENNNARERARE I
T » ] T r - - !
Tt snnl s man rnu - o H a ; w
s (1 e tl. ma [ uaN I - ] L

b — g —— ot — - O e 2 -+ VNS &
T+ - —H- -+ T 1 T — rH [ =
v Ju -1 o rr —d [ B e o oty N 1 —t—t — o i -t
© o o M mpt — -t v = ~N N s el

R H- - e - , H - . H
HTY — et H -t~ —Lnl H =t -1 -
1nEEEE 11T aaENENENENEREE I NS » . ]
T T T
N m T T 0 1
sl H Ris B H [ tH H 1 H
— 4 H- ] (1L - n - . L]

m.l -ty n.l et - bt L~ = - —
T - TH- - x - 4 . A x - T 2
m rr— == [ B ad et O M rlll o 4 - + et Q H it 3] |

= — O - — P RS SR -~ MT o~ 4 ﬂ [\']

M . HA - . e . H

ey a8 - an ) e . l »
iU ANANANREN 1111 [HEN InNEEREN NN NE N
RENANNANNEEN 11T 1T INRESREENRAS
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117

7
3Fy
IR

47y

11117

111

LRAI

1311

1
1
LI

r:- i
-
H

-

IBNSENN]

H
HH
3
+

E

36K
3EH

IITITITT

N8

snlEsnEVasiN|

31

e

L,l,_FE
+ 45

JEYEE Y

| 11

TITT]

+H+

aFy
ITTTTITIT
1177
IBENENDI
S7n
5Fy

BENSEEEas

Blank Data

B HHHHH

1111
11

1

131

I {

(AEENNER]

ITTT

4Ey

IS BEESEAN]
I ANEENEEN|
INERRARRRNSEER N

TIIITTTIT)

564
5En

-
-,

354

INEEN
SRENES
O

34y
3CH
44y

11717

-

114011
TTTTTTTIT

Il

-

[T

41—

[T o m
n T g - 1
o — o ] e - 0
i L H R+ +: s gass
T H & s Jeaw .z SHF 3 HH &
< - - b bt
o H + -+ T u S
ES
[AREN] n
Baag L
INERENEENSNEY]
TT1- - O ITT
Gn | (REg®

it

T

)
L
Sy
nEREENRaE]

IBEREEI

R

A
Tian 10
1

334
3B
43y

11 11§17

i

T
-

-
-

IRBRI

11l1)

IRNI

1
sulE|

-
=
4=
1
1)
-

+H
1L

14
TT1
IJ;
113
T11T1

32y

3AH
42y

u“u‘fj

4Ay

54y
SCH

4CH

ANan
4
S
s=

»

A
 H

117

111

+H
o

A0y

48B4
‘1'_1

ITTITIIY
STy
Tt

111

534
5By

1.f

11

11

sEINNERENEY]
ISEEESEASES]

sasWEN

131717

117
sum

&
]

N

111
IR0

17

[ANENEaN

IBNNEIN]

524
5AH
111
HR Y
JT
11
117

s

111}

TTITYITTT
IRREaEE
T OCe
ITTTTT

T3]

3 @ A £
Mo
sERNEN N

i C

- - -
i
weRRETI

()

g

IT

s

1111

31y

T

U0

30y

11

{1

O passgses -
. . b _ T 14 +
. . - S T h appua
& E; > Fh.nd I I .
. = n. - B Wt ®
- A » T m _ _ | Trhat uan
[ 111
T 1110 111 [l W "“ M““\“
0 M rr -
s : S 7 T 7
+ Hh H H H +
4o . e A H H
o I . & o = o u.
o 3 2 - 3 u RHVH H— - e o S — It - ot
. 1 = -+ N H- d & EER + @ . H
ﬂl ] T < HH H < = + Tl an (1] g am e
N ] s = T H A
En| 1 I3
H 1 T T“ H
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)

66K

Display OFF Data
No character pattern

can be set here.

(

654

64y

634

621

61y

Li brary Service CopyRi ght 2003

T 60y
1113
1rri

el

68y

INBAREI

e NEITE:
£ 43

et

TITTTIT T

.com El ectronic

T
H ¢ RERRAR"
T T
sap T T Ln«u_.‘ I T
= — A ~ (™S
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& nl
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T T A "
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m f - x [ B T T "
- ; - WII “_ Wl n n | |
- 15 1
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b H L s .
NN sNENERENRAERENE . ) 1
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q a8t
HT |1 T
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- | " . . +H Hh 11 o
san )l Ly g3 Fh Ny 4 F T T e
anm gy I §T T ] ¥ T <D {1
- mm H- . 3 JH -
- ma (1 - . 4H T
aENERENENNENNN . 011 L1l 11
g ’ T T I
..W T o nes| 1 !
. . TC -3t anw aua) . U
ans 1 IMC 2 31C ane T 4
aus 1t g = THE > EFEE s
1 2 1CZaic ~or o .
- PC.mOy sl s T
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e NERITUNSNNEN nn _ln_:mT_ 11 ]
e T
=t s
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