NEC

#PDB451

CMOS LSI FOR 12 lines X 24 columns
CHARACTER DISPLAY ON SCREEN

DESCRIPTION

uPDB451 is the CMOS LS for on-screen character display that can be used in combination with a microcomputer
to display time, channel numbers, and chapter numbers on the screen.

Use of this LS| for the video camera and VTR allows recording of video signals with the time and date.

The display character format is 12 x 18 dots. Because there is no space between characters, this LS| enables dis-
play of a combination of two or more characters, kanji characters, and graphs.

Both uPD6451CX-001 and uPD6451GT-101 display the same number of characters. uPDB451CX-001 is en-
closed in a 18-pin DIP (Dual In-tine Package), white uPD6451GT-101 is enclosed in a 20-pin SOP (Small Out-line
Package).

FEATURES

Number of characters displayed :

Number of character types
Character size

Character color
Background

Dot matrix

Blink

Mask pulse {Code Option)
Double-speed scan TV mode
{Switching Command)
Interface with microprocessor
Power supply

® Construction

ORDERING INFORMATION

12 tines x 24 columns

128

Any one of 1H, 2H, 3H, and 4H per dot can be selected.

Any one of 8 colors can be selected for each character.

One of No Background, Black fringe, Square Background, or Solid Back-
ground can be selected for each image. (For Square Background and Solid
Background, any one of eight colors can be selectable.)

12-by-18 dot pattern with no space between characters.

Selectable at 1:1, 3:1, or 1:3.

To be output in vertical direction for each line.

Switching of the vertical-scan lines counter adapts to a system in which one
field contains 525 scan lines.

8-bit serial input format

+5 V single power supply

Low-power-consumption CMOS

PART NUMBER

PACKAGE

#PDB451CX-001

18-pin plastic DIP (300 mil}

uPD6451GT-101

20-pin plastic SOP (375 mil)
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PD6451

ABSOLUTE MAXIMUM RATINGS (T, =25°C)

Supply Voltage Vopp-—Vss 7.0 v

Input Voltage Vin Vop +0.3> Vi > Vgs — 0.3 v

Output Voltage Vout Vpp +0.3>Vpoyrt > Vs — 0.3 Vv

Operating Temperature Topt ~20 10 +75 °c

Storage Temperature Tag —40 to +125 °c

Output Current lo 35 mA
RECOMMENDED OPERATING RANGE

ITEM SYMBOL MIN. TYP. MAX, UNIT
Supply Voltage Vpp —- Vss 4.5 5.0 65 v
Osciltation Frequency fosc 45 7.0 {12)Note MHz

Note: The parenthesized value in the double-speed mode.

ELECTRICAL CHARACTERISTICS

{Ta=25°C,Vpp =5.0V, Vgs =0V, Lo = 39/56 uH, Cosc 0UT = 30 pF, Cosc IN =5 to 30 pF)

CHARACTERISTIC SYMBOL MIN, TYP, MAX. | UNIT | TEST CONDITION
Supply Vottage VoD - Vss 45 5.0 55 v
Current Consumption ipp 10 mA
Control Input High Level Voltage ViH 24 v
Control Input Low level Voltage ViL 0.8 \Y T
Synchronou‘s Signal Input High level Voltage Viu 24 v
Synchronous Signal Input Low level Voltage ViL 0.8 v
Signal Qutput High level Voltage VaH 45 v IgH = -1.0mA
Signal Output Low level Voltage VoL 0.5 v loL =1.0mA
Clock Output High level Voltage Vo 4.5 v Ign =05 mA—
Clock Output Low level Voitage VoL 0.5 v oL = 0.5mA
Hold Signal (nput High level Voltage VHHOLD 45 v
Hold Signal Input Low level Voltage VLHOLD 25 v

Note Controlinput . . . .. ...................
Synchronoussignal input . . . ... ...........
SignBloutpul . . . . ...
Clockoutput . . . .. .. .. ...t
Holdsignalinput . . . ... ................

DATA, CLK, STB

HSYNC, VSYNC

O
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CONNECTION DIAGRAM (Top View)

(1) uPDB4B1CX

|}
BUSY E = HOLD
LK E E Hsvne
T8 : E’ VEVNGC
DaTa E E NC.
Voo E E) VBLK
CKouT E _1_3_| v
oSCouT E E] ve
OsCouT E E VR
vss 9 _I_i} VMON IMFI Note

(2) uPD6E451GT

I
BUSY E 20 HOLD
ST T R i
STB E E W
DATA E ZI NC
N.C. (=] 6]~
VoD l—_b—_ 15| VBLK
Gour 7] o
0SCouT E E, Vs
osCiy E E Ve
Vgg E 1__1_’ VMON {MP) Note

Note:
Pin 10 (uPD6451CX} or 11 {uPDB451GT! within parentheses is the mask code aption to be used as the mask puise.
However, uPD6451CX-001/uP06451GT-101 does not use the mask pulse, so pin 10 or 11 is used as monitor output VMON.
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#PD6451

PIN DESCRIPTION
symeoL | PIN NAME ‘ FUNCTION
};

Vpo i Power supply terminal ' This terminal supplies +5 V power,

Vss | Grounding terminal This is connectad to the system GND.

DATA Serial data input terminal This terminal inputs control data. It reads data synchronizﬁ

L 4 ing with the clock input to the CLK terminal.
CLK | Clock input terminal This terminal inputs the clock for reading data. At the rise
' of this clock, the data input to the DATA terminal is read.
sTB ‘ Strobe input terminal This terminal inputs the strobe pulse after input of serial
data. The 8-bit data is read at the rise of the strobe pulse
input to the STB terminal. If the 8-bit data is a character,
the data address is incremented by 1 at the fall of the
strobe pulse.

OSCyy Oscillation terminals These terminals are connected to the oscillation capacitor

0SCout or coil.

Hsync | Horizontal synchronous This terminal inputs the horizontal synchronizing signal.

signal input terminal The oscillator ocsillates when this signal is high, synchroniz-
i ing with the rise of the signal. Be sure to input the hori-
‘ zontal synchronizing signal when it is active low.

Vsvyne Vertical synchronizing ‘ This terminal inputs the vertical synchronizing signal. Be

signal input terminal | sure to input this signal when it is active low.

VR Character signal output ’ These terminals output the character data corresponding

Ve terminals to R, G,and B.

Ve

VBiK Blanking signal output This terminal outputs the blanking signal to cut the video

terminal signal.

CKouT ., Clock output terminal This is the inverted output of OSC OUT. To connect
another type of on-screen IC in parallel, be sure to connect
this terminal to OSCIN of the IC.

HOLD Hold terminal Oscillation stops when this signat is low. At this time, the
signals output from Vg, Vg, Vg, and VBLK all become
low. (Be sure to ncrmally set this signal high.}

BUSY Data input enable terminal Qutput terminal to notify the microcomputer that data is
enabled or disabled for input. Data can be input at a low
tevel.

VMON Note Character signal output If any of character signal outputs Vg, Vg, and Vg is High,

monitor terminal the high-level signal is output.

Note:

The mask code option enables this terminal to be used as the mask pulse output terminal.
Hawever, xPD6145C-001/uPD6145G-101 does not use the mask pulse, sa pin 10 or 11 is used as monitor autput VMON.
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NEC

Command Format

All the control commands are in 8-bit serial input format.

Each control command is executed when a strobe pulse is input after 8-bit data has been input.
Before starting the program, be sure to input the format reset command {“FR = 1", set by the format selection

command) to release the test mode.

#PD6451CX-xxx/6451GT-xxx Command List

Contsnt Fo 07 Dg Dg Da D3 D2 Dy Do
Oisplay character data 0 0 Ce Cs Cq C3 Ca Cq Co
Color blink data for aach character ] 1 0 0 0 Blink R G B
Character display line address o 1 0 1] 1 AR3 AR2 AR1 ARg
Charscter display column address 0 1 4] 1 AC4 ACz AC2 ACy ACG
Background specification L] ] 1 0 BS4 BS3 Rp Gy By
Blink, oscillation, Display ON/OFF 0 1 1 1 0 Dg :1%3 BL1 osC
Fringing Control 0 1 1 1 1 Q 0 Egq Eg2
Format selection X 1 1 1 1 1 1 Fg FR
‘I::l::;y’ pasition vertical address, Double-speed 1 0 1 vo Vva va va Vi Vo
Display position horizontal address 1 1 1 [1] Hg H3 Ha Hy Ho
Character size specification Note 1 1 Q Sg S4 ARz AR2 ARy ARg
Test mode setting 1 1 1 1 1] T3 T2 T1 To

Nots:

Change of a command by using a mask pulse {mask code option).
If the mask code option aliows pin 10 (6451CX) or 11 (6451GT) to be used as the mask puise output terminal (MP}, the charac-
tor size specification command is changed as follows and used as the mask pulse selection command. (The number of selectable

character sizes is changed from 4 to 2.}

Content

Fo

D7

Dg

Dg

D3

Dq

Character size/mask pulse

MP

AR3

ARz

ARq

ARg
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Format Selection/Reset (Test Mode Releasing}

The uPD6451 commands 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 one bit of the
format selection command.

Bank-0 commands (Fg = 0)
Display character data
Colar/blink data for each character
Character display line address

Background specification
Blink, Oscillation control, Display ON/OFF

.
°
.
® Character display column address
.
.
® Fringing control

Bank-1 commands (Fg = 1)

® Vertical display position address, Double-speed selector
® Horizontal display position address

® Character size specification

Format Reset {Test Mode Releasing)

When bit 1 {FR) of the format reset command is set to ‘1", the test command mode is released to reset the con-
tents of the following command. A normal command cannot be accepted in the test command mode. Therefore,
be sure to release the test command mode by resetting the format before starting the program.

Command to Be Reset

The contents of all the line size registers (ARgg) are set to {Sg, S4) = (0, 0).
[All the lines are specified in the minimum size.]

If the mask option allows pin 10 {uPD6451CX} or pin 11 (uPD6451GT) to be used as the mask pulse output
terminal, the contents of all the line size registers {ARg.3) are set to “'(S4) = (0)"’ to disable the mask pulse output
from any line. (MP) = (0).

To release the test command mode without resetting the above command, use the test command mode release
instruction (Fg, D7, Dg, D5, D4, D3, D2, D1, Dg} = {1,1,1,1,0,0,0,0,0).

c-8-7
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Format Selection Command
Fop D7 Dg Dg Dg D3 D2 Dy Dp

Ll [l fed frof ]

Format reset bit (Not latched)

FRr Function

1 Release the test mode and resets the contents of the
character size selection command.

BANK selector bit

Fo Function

0 Allows the use of each Bank-0 command.

1 Allows the use of each Bank-1 command.

Indicates the format selection command.

HPDBAS1CX-001/6451GT-101 Character Pattern

As shown in the following, uPD6451CX-001/6451GT-101 enables 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 code so that no character pattern can be input to this code.

MPD6451CX-001 and uPD6451GT-101 have the same character patterns in the character generator ROM though
their packages are different.

C-8-8
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HPDB461CX-001/6451GT-101 Character Patterns

= H = ] u s
H H w EH ~ ] = w [ = % H H
H O o = -H = - ~ H H
H 1 H = H - H
H H T T T TITTIT
- - - = m = N - 0
- - 1 " » - -
- H = . T w 1 - m
: £ L : - :
: H ﬁ wml w ........ = 2m »
= - H = = == H
1 » » n| - LIt -
IREEEENEENEEENN] AmaNESANEAREANNS EFEEREG ISR ]
= u T » u m_ . H e -
H H = = = H H H
H K = u s B « = 0
= H » H = H .
H H 8 B H of HHH S EN
H H . . H =
H H T H H H H HH HH
JITTINY 11171 111 IINIENEENEESERS SITRTRT NI I 1T 111
smaasnuE T I m = A B
H =» = = H =
H s a = = H =
B H e = s H = 1 =
H gf manw ] = H s o H 3 H
H T H H : ! :
HH H H H H B
I ILIZGESNSENNARED IATTIVTITITTTNT
H H H FH H H H H H :
H M mx  aa n an n I H H = s
u H H H - - = = [l
H : o FHH 2 B H ®H HHEH N H
H H H H =a H H H = .
H m_# H H = H H H H H .
IRAEBENRENNSNANS IEERERENNGENERDS ISNENERE NG 1= a
] a TIT = M IuAEEAERREEE H u - s H
= = T » = H H = ] H
- H H H1 )| - H H - aml - H H
H H H aim muue wERR H » H H an = mem am =n
H i H S BT H <4 THEH S f 3 HHE H
H H H H H = 1 1t H
f H
IEEEENRINAENEES] TTTTT IEpSARERRASN IIT T
0 u ] = T -
H H H = s 1 m H
I H H = ] u:
H - . H It a
H H sH H i @ = H 8
H H H . »a == . -
] - 1l H ] »
JITCITTVRTIILT]
! - - - N
. 1 0 »
: £ : : i :
M - u — H an H
= H = H
H H = H H Hi
~1] H : o H i +
: e 8 o H 2 5 H 8H HH
H B Sen H
HH
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(
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Character Display

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

ACA. ACJ. ACZ, AC1.ACO 100011 01100101101 0111001111 1 1h01I0M1011t

AR3

AR2 0001
AR

ARG [Too10

Writing of Display Character Data and Color/Blink Data for Each Character

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

After the write address is set, the color/blink data for each character is input by the color/blink data command.
The color or 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 execution of
the display character data command}, the color/blink data and the 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
ST8 pulse when the display character data is input. To write display character data continuously without changing
the color/blink data for each character, just input the display character command.

Display character data — = — — — — — D _______

STB pulse H
L

Address increment

Writing of display
character data

C-8-12
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Cotumn address counter AC4. AC3, AC2. ACq, ACg

l——OH—»IH——ZH—> ——————— —-—16H——17H4‘

Line address counters AR3. AR, ARy, ARp

Exampls: Writing of the following data in lines/columns from line O/column O to line O/column F

Character cotor IBlue Blue I Blue | Blue | Bluel Red I Red I Red I Red RedJ Red lGreeanreen]Green]Green]Greenl

C"""";}f"king [ore]orF| oFF | on JononTon|on]on|on|on Tore [ ore [ oFr [ oFr [ oFF]

Displaycharacter|o|1|2[3[4|5[6|7]8|9[g|9]9|9|9l9]

C-8-13
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Set line 0 using the character display line address command.

'

Set column 0 using the character display column address command.

Set “'blue’” and “’blinking off ' using the color blink data for each character data command.
) i
Set data “‘0’* using the display character data command.
Set data “*1"* using the display character data command.
Set data “*2"’ using the display character data command.
Set “‘blue’ and "‘blinking off”’ using the color blink data for each character data command.
Set data ‘3’ using the display character data command.
Set data *’4’" using the display character data command.
Set data “‘red”’ and “’blinking on’’ using the color blink data for each character data command.
Set data ’5'’ using the display character data command.
|
Set data "6’ using the display character data command.
Set data "7 using the display character data command.
Set data ‘8’ using the display character data command.
|
Set data *‘9’* using the display character data command.
Set data ’9"" using the display character data command.”
Set '‘green’’ and '‘blinking off'" using the color blink data for each character data command.
Set data *'9"" using the display character data command.

l

Set data ‘9"’ using the display character data command.”

|

Set data ‘9"’ using the display character data command.”
Set data "'9"* using the display character data command.”

Set data ‘'9" using the display character data command.*

*Data can be set by only sending the STB signal without sending 8-bit serial data.

C-8-14
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Character Display Line Address Command

Fp D7 Dg Ds Ds D3 D2 Dy Dy

T To[e [+ Tndowdonind

Line addressing bits
AR3 AR ARy ARg Function
0 0 [¢] 0 Set the 1st line.
0 ¢} [+ 0 Set the 2nd line.
1 0 1 1 Set the 121h line.

Do not set an address other than
addresses OH through BH.

Indicates the character display line address command.

Ch Display Col Address C d

Fg D3 Dg Ds Dy D3 02 Dy Do

[70 I 0 [ o [ aca] acs] aca] aci{ace
L | L ]

Column addressing bits

AC4q4 AC3 AC) ACy ACy Function

0 o] 0 o] 0 Set the 1st line.

o ) Qo 0 Qo Set the 2nd line.
1 0 1 1 1 Set the 24th line.

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

indicates the character display column address command.

C-8-15
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E

Color Blink Data for Each Character Command

Fo D7 Dg Ds Da D3 D2 Dy

Do

[e T To[o o Tom v cls]

r
Character color selecting bits
— RGB Character color
00O Black
0 01 Blue
010 Green
01 Cyan
100 Red
101 Magenta
110 Yellow
1t White
Blink selecting bits
Blink Function
] No blinking
1 Blinking
{ndicates the color blink data for each character.
Display Ch Data C d
Fp D7 Dg Ds Da D3 Dz Dy Dp

[o I 0 ICSIC5IC4lC3lC2ICIICOI
T T

Character specification bits

Cg C5 Cq4 C3 C2 C7 Cg Function
0 Q 0 Q ] 0 0 Outputs the data for character code Q0.
0 0 0 0o 0 1

Q Outputs the data for character code 01y
)

{ !

1 Qutputs the data for character code 7Fy

Indicates the display character data command.

C-8-16
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Oscillation Control

This IC allow oscillation to be turned ON/OFF with the blinking/oscillation control command so that it can
stop oscillation during the period for displaying no character in order to save power. However, the character output
remains executable even after oscillation has been stopped. Therefore, use the display control command in conjune-
tion with this command. And the VRAM cannot be overwritten while oscillation is off.

Character Blinking

This IC allow character-by-character blinking with the blinking/oscillation control command. Use the color blink
data for each character command to specify the character or characters to be blinked. Select a blinking ratio of
1:1, 1:3, or 3:1, {A blinking cycle of approximately one second is equivalent to 64 times the vertical cycle.)

Blinking, Oscillation, Display ON/OFF Control Command

Fo D7 Dg Ds Dg D3 D2 Dy Dg

(LD [T [[ealo o]

Oscillation control bits

0SC Function
Y Oscillation OFF
1 Oscillation ON

Bhinking control bits

BLy 8L, Function
0 0 Blinking OFF
0 1 ON1 OFF3
1 0 ON3 OFF1
1 ) ON1 OFF %

Display ON/OFF control bits

00 Function
4] Display OFF
1 Display ON

Indicates the blinking, oscillation, display ON/OFF control command

C-8-17
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Character Display Address

The character display start address can be determined, as shown below, according to the values specified by the
display position vertical address Double-speed selector command {Fqg, D7, Dg, Ds, D4, D3, D2, D¢, Do} = (1,0, 1,
Vp. Vs, V3, V2, V1, Vp) and the display position horizontal address command {Fg, D7, Dg, Ds, D4, D3, D2, D1,
Dg) = (1,1, 1,0, Hg, H3, H, Hy, Hg):

Horizontal
—l—J synchronizing
pulse
(Va, V3. V2, V1. Vol
GH x 129V + 23V3 + 22vp + 21V + 20v()
Note 2)

{Hy. Ha, Hy, Hy, Hgy Note V!

-fglizmx(z“H4+23H3+22H2+2‘H1 «20Hg 4 1) ps

t

Vertical synchronizing pulse

Note 1: 9H is changed to 18H when the double-speed scan TV mode is selectsd by the double-speed selector command.

C-8-18
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Display Position Vertical Address Command

Fg D7 Dg D5 Ds D3 D2 D1 Dg

Lilo] Jvolve]vsiva]viivol
| } L ]

Vertical address assignment bits

Va V3 V2

Vi Vo Start address

0o 0 From the trailing edge of the vertical

4] 1 From 1he trailing edge of the vertical

synchronizing pulse
Notel 9x0OH

synchranizing pulse
9x 1H
A}

/

{
1 From the trailing edge of the vertical
synchrgnizing pulse

9x 3R

Double-speed selector bit

Vo

Function

Normal TV

Double-speed scan TV

switching.

Display Position Horizontal Address Command

Fop D7 Dg Ds Da D3 D2 D1 Dg

[T T o] ra] o] e[ o]

1|1
) AU

|ndicates the command for display position vertical address and double-speed

Horizontal address assignment bits

——H4 H3 Hz Hy Hp Start address
0 0 0 0 0 From the trailing edge of the horizontal
synchronizing pulse
12/fg5c(MHZ) x 1 [us]
[¢] 0 0 1 0 From the trailing edge of the horizontal

synchronizing pulse
12/ gscIMH2) x 2 {us)

!

1 From the trailing edge of the horizontat
synchronizing pulse
12/fosc{MHzZ) x 32 [us]

{ndicates the display pasition horizontal address command.

Note: OH is changed to 18H when the double-speed scan TV mode is selected by the double-spaed sslector command.

C-8-19
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As the character size, one dot 2H, 4H, 6H, or 8H can be selected for each line. Use the character size specifica-
tion command to specify lines and their character sizes.

If, however, the mask pulse function is selected by the mask option, only two character sizes (one-dot 2H and
4H) can be selected. (See the section for the mask pulse.)

Character Size Specification Command

Fop Dy Dg Dg D4 D3 Dz Dy Do

| 1 I 1 [ol 55’ S4 lAR3IAR2|AR1|AH0|
L1 L_’_J | I

Line address setection bits

ARz ARz ARy ARg Function

Select the 1st line.
Select the 2nd line.

{ 2

Seiect the 12th line.

Do not set an address other than addresses OH through BH.

Character size specification bits
S5 S4 Character dot size
o 0 Vertical 1H Horizontal tdot
1 2H 2-tdot
1 o 3H 3" tdot
1 1 4H 4 tdot

1
tdot™ 7,0&:““2) 73

C-8-20
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Background Specification

The background type and color can be specified for each image using the background specification command.
The background types available are: no background, black fringe, square background, and solid background. The
background colors available are: black, blue, green, cyan, red, magenta, yellow, and white.

Background Specification Command

Fop D7 Dg Ds Da Dz Dz Dy Dg

of1 1]10]BS3]| BS3|Rb|Gp] Bp

Background color specification bits

Rp Gb Bp Background color

0O 0 o0 Black

Qo 0 1 Blue

g 1 0 Green

[¢] 1 1 Cyan

1 0O 0 Red

1 0 1 Magenta

1 1 Q Yellow E
1 1 1 White

For ag background ar black biorder, set (Ry, Gp, By) = (0, 0, 0.

Background format specification bits

BSgs BS3 Background format
0 0 No background
14 ) Square backgraund
1 1 Salid background

Nots: Do not uss (BSg, BS3) = (0, 1)

Indicates the background specification command.

Fringing Control Command
Fgp D7 Dg D5 Dg D3 D2 Dy

Ll ] I‘I’Mﬁ'lml

Fringing control bit
Egq €90 Function
o } Fringing off
1
1 ) Black fringing
1 1 White fringint

Inddicate the fringing control command.
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Display format in Each Background Mode

Na background

\
Ny

IaNSEERaEEm|
AN

.

7

S AT

IRERESRNA] 1

Tt
.
T
HH

1 f {

H e T

AT ignfn/du'dagn

o pain uanunnnks

SE A_.I 't I_l ")
/ v ] T

: Character color
V/ "7/ A Picture

Square background

Black or white fringe

o "

5.—12 dot —ete—12 dot——i
H | !

E Character calor
- Background color
Picture

Ll L
: Character color
- Black or white fringe
L Picture

Solid background

: Character color
- Background color
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Write Control

Data to be displayed is synchronized with the dot clock whether or not characters are being displayed on the
screen according to the display on/off command. While the displayed data is being written, the BUSY terminal
(terminal 1) becomes high to direct the microcomputer to stop sending data, to prevent the next data from being
sent to the external source.

Mask Pulse Function (Mask Code Option)

When used in a3 VTR camera, the an-screen ICs provide two types of information; information to be recorded
on VTR tape, such as the date and title, and information to be displayed onty inside the electronic view finder, such
as the battery, focus, sensitivity, and mode, For proper use of these two types of information, the mask option
allows the Vo terminal to be used as the character-by-character signal output terminal.

/

1987.10/10 — ¢ Information to pe recorded on VTR tape
BATTERY .. .. _...... OK
FOCUS . .. .. ... ... ... QK Information to be displaved only
inside the etectronic finaer
SENSE . . ... HIGH
REC.
YOKOHAMA

Example: The mask pulse is to be output to line addresses 1H, 3H, and 5H with vertical address OH and a character
size of 1H/dot.

VSYNC —_I_I

@
I
®
I
z
I
@
I
@
I
2
I

Mask pulse

Line address TOH I 1H ‘ 2H l 3H | il | 5H l

The leading and trailing edges of the mask pulse are synchronized with the trailing edge of HSYNC.

Mask puise _—J I____
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Mask Pulse/Character Size Specification Command

{Available only when the mask pulse function is selected by the mask code option.)

Fg D7 De Ds Dy D3 Dz Dy Dy

[1 | 1 I 0 IMP| s4|AR3|AR2|An,|ARO|

 S— I

Line address selection bits

AR3 ARy AR; ARg Function

Select the 1st fine.

Select the 2nd tine.

)

I~

Select the 12th line

Do not set an address other than addresses OH through BH

Cnaracter size specification bits

Sq Character dot size

o] Vertical 1H  Horizontal tdot
1 2H 2 tdot

_ 1
tdot = T _MHZ M°
Mask pulse specification bits
MP

Function

Mask pulse generated

Mask pulse not generated

Indicates the mask puise/character size specification command

Note: The mask pulse is not used for uPDEAS1CX-001 and uPDEA51GT-101; therefore, this command cannot be used.
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Double-Speed Scan TV Application (Mask Code Option)

In general, if on-screen ICs are used in a television set with a double-speed scanning function, the number of scan
lines per field {twice the conventional number) and the time required for horizontal scan {(half of the conventional
time) are different from those for the conventional NTSC and PAL TV systems.

Character output is doubled in width, halved in height, and halved in time lag with respect to the vertical synchro-
nizing pulse. The character width can be adjusted according to oscillation frequency (but the maximum permissive
value of fosc is 7.0 MHz in the case of double-speed scan TV it is 10.0 MHz), but neither the character height nor
the vertical position can be changed because they are automatically determined by the number of horizontal lines,

The uPD6145 is therefore designed so that the character height and vertical position can be changed by inserting
a single stage of 1/2-cycle dividers in the vertical address counter section using a mask code option. This, however,
involves the following changes to the display-position vertical address assignment command and the character size

specification command.
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When an on-screen IC is used in a system with one field
equivalent ta 262.5 H {or 312.5 H).

When an on-screen IC is used directly in a system with one
field equivalent to 525 H {or 625 H).

B

When an on-screen IC with its oscillation frequency doubled

is used in a system with one field equivalent to 525 H (or
625 H).

When uPDB451CX/GT s used in a system applying the
double-speed scanning TV mode with a mask option.

C-8-26



E

1PD6451

Display-Position Vertical Address Assignment Command

{Available only when the system is set in a double-speed scanning TV mode by mounting a mask code option)

Fo D7 Dg Ds Dg D3 D2 D1 Dg

Lol fvefvsfve] ] ]
l

1] vy
I T 1

Vertical address specification bits

V4 V3 V2 Vi Vg Start address

0 0 0 0 @ From the tailing edge of the vertical synchronizing

puise 18 x OH

Fram the trailing edge of the vertical synchronizing
pulse 18 x 1H

( 8

1 1 1 1 1 From the trailing edge of the vertical synchronizing
pulse 18 x 31H

Indicates the display-position vertical address assignment command.

Note: Neither the uPD6451CX-001 nor sPDE451GT-101 are optional in the double-spead scanning TV mode.
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Character Size Specification Command

{Available oniy when the system is set in double-speed scanning TV mode}

Fo D7 Dp D5 Da D3 D2

DD BRI
T T T 1

|

Line address selection bits

AR3 ARy ARy ARg

Function

Select the Tst hine

Select the Znd line

/

Select the 12th Iine

Do not set an address cther than addresses OH througn BH

Character size specification bits

S5 S4 Character dot size

0o 0 Vertcal 2H Honzontsl tdot
o 1 aH 2 tuoot
1 Q 6H 3 tdot
o 8H 4 tgot

tdot =

C-8-28
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fosc(MH2)
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RECOMMENDED CONDITIONS FOR OPERATION TIMING
(Ta=25°C, Vpp — Vss =5.0V)

ITEM SYMBOL CONDITION MIN. TYP. MAX, UNIT
Minimum setup time tDe 200 ns
Minimum hold time T 9D 200 ns
»*M‘i.nimum c(ock width at low level toWL 700 ns
Minimum clock width at high level toWH 700 ns
Minimum clock-to-strobe time 1S 400 ns
Minimum strobe width at high levet tSWH 1 us
Clock cycle 9CY 16 us
Minimum strobe-to-clock time Bo During display OFF 100 ns
Minimum VSYNC width at low level WL 4 us
Minimum HSYNC width at high Ievel___i THWL a4 s
MSB

oaTA —X(D7 X 05 X5 X(Pa X(B3 X P2 }(P1 X0 )
STB [_‘

BUSY I |
(OUTPUT}

Internat X
state

><____-

For format data, the BUSY signal goes low after the interna! state is completely established. It also goes low
when writing data into the VRAM is finished.

When writing data into the VRAM extends to the horizontal flyback time, the BUSY signal lasts longer than
usual. (This is because oscillation is off and data cannot be written into the VRAM during the horizontal flyback
time.)
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HSYNC t j(
VSYNC \1 r

X X —X

S N N N

PWL

ey
sTB I
"
)
SWH
BUSY
(OUTPUT)
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APPLICATION CIRCUIT CONFIGURATION
i 1
it :
4PDBABICX-001
1]BUSY  LoLp|l8
) 2 Ao 17 L
To microprocessor CLK SYNC
output port 3 sTB VSYNC 16 U "
4 15 SYNC
DATA N.C, I
5]v vauk| 14 L
Do |
Cascading clock ‘——S—CR_OUT vgl'2 JL
12
0SCouT Ve ——n-- VSYNC
OSCin VR _l‘_._,—IL J;
Cosc ouT Vss vmon2 L
To character
mixing circuit
i L
T I
4PDB4B1GT-101
—\_/
' gusy HoLo}-22
2 ek Asvnc |2 U
3sre Vevmefre LI <
4 SYNC
DATA ne| I
L 8lvoo veujs T L
5 {N.C. N.C}16
7 vgl14a  _JTL
-~ lcRaoF B VSYNC
8 13 l l
0SCouT VG I
9 !
0sC|N VR 12
10 11 I
l ,L— vss VMONF———————
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uPDB8451CX-001
18-pin plastic DIP (300 mil)

18

10

aleliclisinislalels)

L/
| B R SN [ NN NN NN NN [ SO Ry NN g
1 9
A
-
1 1 i
T “"LLs 0 .
cCB M ~15
D BN @
P18C-100-3008
NOTES ITEM MILLIMETERS INCHES 1
1) Each lead centerline is located within 0.25
mm {0.01 inch) of its true position (T.P.) at A 22.86 MAX 0.500 MAX.
maximum material condition. B 1.27 MAX 0.050 MAX.
c 2.54 (T.P.) 0.100 (T.P.)
2) item “K” to center of leads when formed oo o 004
paraliel. D 0.50 0.020 -0 005
F 1.2 MIN. 0.047 MIN.
| @ 3.2%03 0.126*°°"2
H Q.51 MIN. 0.020 MIN.
i 4.31 MAX. 0.170 MAX. )
J 5.08 MAX. 0.200 MAX. !
K 7.62 (T.P} 0.300 (T.P)
L 6.4 0 252
M 0.25'868 0.01078 883
N 025 oo
P 1 0 MIN 0.039 MIN.
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uPD6451
uPD6145GT-101
20-pin plastic SOP {375 mil)
20 11
O
1 10
A
, H
, !
(&) | J
- Bl C
H—4 ~
L
w
Lo
P20GM-50-3758
NOTE _ N ITEM |  MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm {0.005 inch) of its true position {(T.P.) A 13.00 MAX. 0.512 MAX.
at maximum material condition. B 0.78 MAX. 0.031 MAX.
C 1.27 (T.P) 0.050 (T.P.)
D 0.40 848 0.016 8833
e 01°8% 0.004 8352
F 2 9 MAX 0.115 MAX.
G 2.50 0.098
W 103'°* 0.406 8813
| 7.2 0.283
J 16 0.063
R 2 S _
K 0.15'808 0.006 8832
T oeer " 0.031 8383
_oL o N |
Mo 0.12 0.005 J
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