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MOS INTEGRATED CIRCUIT

~»PD6450

12 LINE X 24 COLUMN ON-SCREEN CHARACTER DISPLAY

CMOS LSI FOR VTR

o

DESCRIPTION

The uPD6450 is on-screen character display CMOS LS1 which is combined with microcomputers and used for VTR and
video disks to display program reserved information, chapter numbers, etc. on monitor screens.

Character format is 12 x 18 dots, and one character enables displaying numbers kanji and hiragana. Since this LS! has buiit-
in video switches, video signals can be input and output by composite video signals, and video signals can be generated internal-
ly so that characters can be displayed with no external signals.

NEC provides two standard types — uPD6450CX-002 and uPD6450GT-102.

Using same characters, uPD6450CX-002 is 18-pin DIP and puPD6450GT-102 is a 20-pin SOP package.

FEATURES

Number of displayed character
Kinds of character

Character size

Dot matrix

Blinking ratio

Input/Output of image signal
Background

Internal video signals

Mask pulse
Character signal output

Interface with microcomputer
Power supply
Structure

ORDERING INFORMATION

12 lines 24 columns

128 (ROM)

1 dot — 1H, 2H, 3H, or 4H

12 x 18 dots — with no clearance between neighboring characters
1:1,3:1,0r1:3

Composite video signal

No background, black fringe, black square background, or black solid background
Characters can be displayed on internal simplified video signal (white, black, red,
green or blue) by commands. Internal video signal is noninterlaced video signal.
Vertical direction for each row (This pulse is available with mask code option.)

It is possible to output only character signal will mix with video signal. (This
function is available with mask code option.)

8-bit serial input format with BUSY signal

+5 V single power supply

Low-power-consumption CMOS

PART NUMBER

PACKAGE

#PDB450CX-002

18-pin plastic DIP (300 mil)

»PDB450GT-102

20-pin plastic SOP {375 mil)

Document No. IC-2320A
(0.D.No. IC-7748)
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CONNECTION DIAGRAM (Top View)

(1) PD6450CX-002 (2) uPDB4BOGT-102
BUSY(VC) E = 18 | Video in BUSY{VC) E = 20| video in
CLK E 1 Video out CLK E 19 | Video out
sT8 [_3—_ L STB E 18| vwL
DATA E VBL DATA E VBL
VoD E Vel VbD E veL

-

EIEIEEEEEEE

CKOUT((VBLK))E

HSYNC NC I 6

TESTouT (MP)

EIEEIEE B = =

VSYNC — TEYRE
Losc out l 7 12 CRouT!VeLK)| 7 14 | HSYNC
LOSC IN 8 Xosc ouT ‘ —
I loscout | 8 VSYNC
vss I -] 0] XOoSCIN
LOSC IN 9 12 | Xosc ouT
vss l 10 11| Xosc N

This single bracket shows terminal arrangement for the mask code option when terminal 15 of uPD6450GT-xxx is used for mask pulse.
And this double bracket shows terminals arrangement for the mask code option when terminal 1 is used for character signal output,
terminal 6 of uPDEASOCK-xxx and terminal 7 of pPDB450GT-xxx are used for blanking signal output,

It is possible to select 3 ways of mask code option with xPDE450CX and 4 ways of mask code option with uPDB8450GT and select one

way at the following table.

Note:

Mask Code Option Selection Table

Combination of Selection
. [ Note
mask code option posibility
Non mask pulse function 0 The functions are similar to standard type.
and BUSY signal output {terminal 1 : BUSY, terminal 6 : CKoyT)
Mask pulse function X _
and BUSY signal output
uPDBE450CX - —
Non mask puise function O All character signa! and all blanking signal are outed at V¢ (terminal 1)
and BUSY signal output and VK {terminal 6).
Mask pulse function o Character signal and blanking signal of lines without mask pulse are
and BUSY signal output outed at Vg (terminal 1) and Vg (terminal 6).
Non mask pulse function o The functions are similar to standard type. {terminal 1 : BUSY,
and BUSY signal output terminal 7 : CKQuT, terminal 15 : TEST QUT)
Mask pulse function o Mask pulse output : terminal 15 (terminal 1 : BUSY, terminal 7 :
and BUSY signal output CKouT)
uPDE4SOGT - ——
Non mask pulse function o All character signal and all blanking signal are outed at V¢ (terminal 1)
and BUSY signal outut end Vg {terminal 7, terminal 15 : TEST ouT)
Mask pulse functi Character signal and blanking signal of line without mask pulse are
nads Bzusf: .unc'A:nt ¢ O outed at V¢ (terminal 1) and Vg k (terminal 7).
8 signal outpu {mask pulse output : terminal 15)

Note: As using mask pulse function at uPD6450CX, this product doesn’t have mask puise output terminal, So in this case, please use mask
pulse function and character signal output function at same time,
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PIN DESCRIPTION

SYMBOL PIN NAME FUNCTION
" Vpp Power Supply Terminal Supplies power (+5 V)
Vss Ground Terminat Connected to system ground,
. R input terminat for control data.
DATA Serial Data
erial Data Input Terminal Data is read synchronized with clock pulse at CLK terminal.

Input terminal for data reading clock.
Data at data terminal is read at rising edge clock puise.
Terminal for strobe input after serial data input, Eight-bit data is read at

STB Strobe Input Terminsl rising edge of pulse applied to STB terminal. If the eight-bit data is character
data, the data address is incremented by 1 at the falling edge of pulse.

CLK Clock Input Terminal

This terminai tells the microcomputer whether or not STB input is ready.
Input is feasible at tow level.

Output terminal for character signal of rows without mask pulse,
Output is feasible at high level.

This is input terminal for horizontal synchronization signal. Oscillation occurs

BUSY BUSY Signal Output Terminal

Character Signal Output Terminal

Horizontal hronizati i —
HSYNC 'np'l’" ;ermis:a’f ronization Signal when HSYNC is at high level and oscillation synchronizes with the rising
edge of HSYNC, Data is input at Active Low.
VSYNG Vertical Synchronization Signal Input terminal for vertical synchronization signal. Data should be input at
Input Terminal Active Low,
L
ngg g‘UT LC Oscillation Terminal Connection terminal for coil and capacitor of dot clock generating oscillator,
x . . . . . .
OSCIN Crystal Oscillation Terminal C.ryst.al co'nnectmg terminal for Oscilletor which generates internal synchro
X0sc out nization signals.

Input terminal for composite video signal, Data is to be input when the

Vvideo i Video Signal t Termi
video in ' Signal Input Terminal synchronization signal is negative and the image signal is positive.
Vvideo out Video Signal Output Terminsl Output terminal for composite video signal mixing with character signal,
h te | justi
VoL ¢ ara'c r Level Adjusting Input terminal for adjusting character signal level (white tevet),
Terminal
Background Leve! Adjusti
VBL Termginal Justing Input terminal for adjusting background signal level {black level)
VL Simplified Video Signal Level Input terminal for adjusting signal level of video signal {sync tip level)
Adjusting Terminal which is produced in internal mode,
Inverted OSC QUT terminal. This termina!l is used for checking oscitlation
. frequency.
CK lock
out Clock Out Terminal This terminal is a test input terminal as well, so it should be used after
_____ format reset.
Note 1) Output terminat for the blanking signal to cut the video signal of rows
\' Blanking Signal Output Terminal without mask pulse.
Qutput is feasible at high level.
TESTouT Not® 2)|  Test Out Terminal Test out terminal. (This terminal is usually open.}

Note 1: In case of selected character signal output function in mask code option,

Note 2 : This terminals can be covered to mask pulse output terminal in mask code option only for #PDB450GT. The uPD6450CX-002 and
4PD6450GT-102 don’t use a mask pulse and character signal output, and terminal 16 of uPD6450GT-102 is “TEST OUT.” This
terminal is usually open,
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ABSOLUTE MAXIMUM RATINGS (T, =25 °C)

Supply Voltage Vpp—Vss 7 \
- fnput Voltage Vin Vpp 10.3> Vi > Vgg —0.3 v
Output Voltage VouTt Vpp 0.3 > Vpyt > Vgg —0.3 Vv
Operation Temperature Topt —20 to +75 °c
Storage Temperature Tatg —40 to +125 °c
Output Current Ip +5 mA
RECOMMENDED OPERATION RANGE
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VpDp-Vss 45 6.0 55 \Y
LC Oscillation Frequency fosc 4 7 10 MNz
Contro! Input High-fevel Voltage ViK 24 v
Controf Input Low-level Voltage ViL 0.8 v
Synchronization Signal Input High-level Voltage ViH 24 v
Synchronization Signal Input Low-level Voltage ViL 0.8 v
External Vido Signal Input Voltage V; 0 Vpp v
Character Signal Level Set Voltage Veo 0 Vob v
Background Signal Level Set Voltage VBL 0 Vpobp v
internal Video Signal Level Set Voltage VviL ) 25 Vpb v
5
_ _ _
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Type of Command
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Control commands are eight-bit serial input types. Commands are executed by STB pulse input after serial input of eight-bit
data. Before executing a program always issue a format reset command {format assignment command “FR = 1) to release the

test mode.

COMMAND LIST FOR pPD6450

CONTENT Fo D7 De Ds Da 02 02 D1 Do
Disptay Character Data 0 0 Ces Cs C4 C3 C2 C Co
Blink Data for Each Character [+ 1 [¢) 0 [1] Blink )] 0 4]
Character Display Line Address 0 1 0 0 1 AR3 AR2 AR1 ARg
Character Display Column Address [¢] 1 4] 1 ACa AC3 ACa ACq ACg
Color Assignment for Background/
Internat Video Signal ° ! ! 0 BSq 83 Rv Gv Bv
Display ON/OFF, Btink, LC Oscillation
Control 0 ! ! ! 0 DO | BLz | BLi | Losc
NTSC/PAL Switching, External/Internal
Video Switching, Crystal Oscillation Control 0 1 ! 1 1 0 N/P Ex/ln Xosc
Format Assignment X 1 1 1 1 1 Fo FR
Display Position Vertical Address 1 0 1 0 Vs V3 V2 V4 Vo
Display Position Horizontal Address 1 1 1 0 Ha H3 Ha Hq Hg
Character Size Assignment Note 1 1 0 Sg S4 AR3 AR2 AR4 ARg
Test Mode Set 1 1 1 1 0 T3 T2 T To

Note: Change of command because of mask pulse.

In case of selecting mask pulse function in mask code option at uPDBABOCX/GT, the command of character size is changed as shown

below and this command is used some command with the command of mask pulse.
(The kind of character sizes is changed from 4 t0 2.)

As using mask pulse function at uPD6450CX, this product doesn’t have mask pulse output terminal. So in this case, please use mask

pulse function and character signal output function at same time.

CONTENT

Fo

D7

Dg

Ds

Dg

D3

D2

Dy

Do

Character Size/Mask Pulse Assignment

1

1

0

MpP

Sa

AR3

AR2

AR\

ARp
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Format Assignment and Format Reset (Test Mode Release)

Although commands for uPD6450 consist of nine bits, they are separated into two banks because serial interface shift
register uses eight bits. Switching of banks is made by bit 1 (Fg) of the format assignment command.

Command for bank ‘0’ (Fg = 0)
© Displayed character data
Blink data for each character
Character display line address
Character display column address
Color assignment for background/internal video signal
Display ON/OFF, Blink, LC Oscillation Control
NTSC/PAL Switching, External/Internal Video Switching, Crystal Oscillation Control

00 00 0O

Command for bank ‘1’ {(Fg=1)
O Display position vertical address
© Display position horizontal address
O Character size assignment
O Test mode set

Format Reset {Test Mode Release)

Setting bit 0 (Fg} of format assignment command to 1 releases the test command mode and resets the following com-
mand. Since the test command mode stops normal commands from being received, always perform format reset to release test
command mode before program execution.

Reset Command

Size register (ARg3) on every line is set to *(Sg, S4) = (0, 0).”
{Minimum size is assigned on every line.}
In case of selecting mask pulse function in mask code option at uPD6450CX/GT, size register {ARg.3) is set to {S4) = (0} on
every lines and no mask pulse is output on any line (MP = (0)).
To release the test command mode without resetting the command above, use the test command mode release statement
(Fo. D7, Dg, D5, Dg, D3, D2, D4, Dg)={1,1,1,1,0,0,0,0, 0).

Note: As using mask pulse function at uPD6450CX, this product doesn’t have mask pulse output terminal. So in this case, please use mask
putse function and character signal output function at same time,
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Format Assignment Command

- Fo D7 Og Ds D4 D3 D2 D¢ Dp

x 1]} 1]1]1]1{Fo|FnR
L ]

Format reset bit {Not latched)

FR Function

1 Test mode is released and character size assignment
command ls reset.

BANK switching bit

Fp Function
[4} Every command in Bank-0 can be used.
1 Every command in Bank-1 can be used.

These indicate that this command is the format assignment command.

www.chipdocs.com Be sure to visit ChipDocs web site for more information.
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