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B Description

The LR67151 is an on-screen display driver LSI
fabricated using NMOS process.

It receives 12 bits of serial data and selects from
123 characters to display 126 characters on the CRT
screen of a TV set.

H Features

1. NMOS process
2. Control input ;
Both display control signal and display data
are controlled by a 12-bit serial data inpuf on
the pins DATA, CLOCK and STRB.
3. On-screen display function
1) Number of display characters :
21 characters X6 lines
2) Selectable characters :
123 kinds (alphanumeric and simple graphic
characters)
3) Character font :
12 dots (V) by 12 dots (H)
1 dot consists of 1/262.5 lines (V) and 1/,
sec (H)
4) Color specifications :
4 colors can be specified on each char-
acter.
The range can be specified for changing
display colors irrespective of character pat-
tern.
5) Character size :
Double-size character, twice in vertical and
horizontal on each line is available.
6) Display position
Display position can be set to any position
of 32 steps (V) at 8/262.5 by 32 steps (H)
at 8/f,ec unit. The 6 lines can be divided
vertically into two of 3-line sections.
7) Display output :
R, G, B output---Character output
Blanking output---Background
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8) Line space :
The line space can be specified from 1H to
31H at 1H unit
9) Background :
One of no-background, full-background and
half-background can be selected. The back-
ground color is specified by the command.
10) Display ON/OFF :
- The overall display can be switched ON or
OFF by a command.
4. +5V single power supply
5. 22-pin dual-in-line package
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B Block Diagram . : ‘ : LT Y

(19R
Shift Display i
’ 0 : register output @ G
Vop @ i control @ B
(16) : ' (229 BLK
@ ) Character
GND generator
ROM I
NC
ACL (7)
Data Data
. RAM
Strobe e . - e Verne
o
x4 et
Data 5 "_"'l> g = (4) Hse -
W £ ki Address f
- ra 5] =
Clock e g 7 =] Address igg.resh 8
! Address ess 1) osCi
multiplexer
ﬁ (19) 0SCour
Test 4}

M Pin Functions _
Pin No.| Symbol /0 Function Pin No.| Symbol /0 Function

1 Data I | Data input 12 GND — | Reference power
2 Clock I | Clock input 13 0SCi Clock’
3 Strobe I | Strobe input 14 | 0SCour Clock =
4 Hsyne 1 | Horizontal sync. 15 Vob — | Power supply B =
5 Vs I | Vertical sync. 16 Vop — | Power supply —
6 Vop — | Power supply 17 NC — | Non connection
7 ACL I | Auto-clear 18 NC — | Non connection
8 Test I | Test 19 R O | Display out (Red)
9 NC — | Non connection 20 G O | Display out (Green)

10 NC — | Non connection 21 B 0O | Display out (Blue)

11 GND — | Reference power 22 BLK O | Blanking out

Note : NC pin must be used with non-connection.
Vop and GND pins must be used with connection.

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Applicable voltage * Vr —0.5t0 +7.0 \4
Operating temperature Topr 0 to +60 T
Storage temperature Tetg —55 to +150 T

* The maximum applicable voltage on all input/output pins with respect to GND.
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Parameter Symbol Condition MIN. TYP. MAX. Unit Note
\ 0.8 \i
Input voltage Vi 20 - T 1
Input leakage current Iy V=0V to Vpp - 10 prA
VoL 5.=1.0mA 0.4 \
2
Output voltage Vou | low=—0.3mA 2.4 v
Current consumption Iop Vpp=5.0V 120 mA
External C=50pF, R 5kQ
i X MHz 3
Oscillator frequency fose iable resistor 6.2
Horizontal sync. ¢ Low cycle of horizontal sync. 5 #'S 4
pulse width H signal from TV set

Note 1 : Applied to all input pins.
Note 2 : Applied to all output pins.

B Functional Description

(1) Data read-in

Each data is serally input to the data input pin.
The relation between CLK and STRB inputs is as
follows. (DATA=1,0,1,0,1,0,1,0, 1,0, 1, 0)

Timing Characteristics
1) CLK High signal
2) CLK frequency
3) STRB High frequency
4) Interval between fall of 12th CLK and

rize of STRB : tics 4 #s (MINL)
5) Interval between STRB signals ’
(Serial data frequency) : tig 100 #s (MIN.)

: tyc 22 MINL)
: twe 4 #s (MINL)

Note 3 : Applied to pins OSCpy and OSCout.
Note 4 : Applied to Hsync pin.

Data is stored into the internal 12-bit shift register

at the rising edge of clock (CLK), and latched to the
internal register at the rising edge of strobe signal.
If the data is used as character data, the character

address should be automatically increment at the fall-
ing edge of strobe signal after latched.

: tys 4 #s (MIN.)

(2) Data input signal configuration and data
line up

Character data is set by a reset circuit as below :
(BLr Clr CO; C5y D4, D31 DZr Dl) DO)
=0,0,011,1,111)

Line space.is set as below :
(RS4, RS3, RS,, RSy, RSp)=(0, 1, 0, 1, 1)
The other registers are reset to “0".

__ nhiphhnhe
k-l © e
_m e

MSB

tus

Fig. 1 DATA, CLK and STRB input timing

Character

data

[oIBLIC.[C.] 0 [DlesID4LD3|Dz|Dx|Do]

|Bh:k -Cmr : ! Control data

COﬂtrol ﬁ(s[CMsICM.[C\i3EhﬂCM|]CMu[CD4ICD:ICD:ICD‘[QI)_O|
. Character data i Command data

Fig. 2 Data input signal configuration
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Table 1 Data line-up

12 11 10 9 8 7 6 5 4 3 2 1 . Descriptions
0 BL C; Co 0 Dg Ds Dy Ds D, D, D, | Character data
0 X X X 1 0 1 CA, | CA; | CA;, | CA; | CA, | Figure address
0 X X X 1 1 0 X X RA, | RA; | RA, | Line address
1 1 0 0 0 1 1 H, Hg H, H, | H, | Horizontal start address
1 1 0 0 1 0 0 Vi Vs Va Vi Vo | 1st vertical start address
1 1 0 0 1 0 1 RS; | RS; | RS; | RS, | RS, | Line spase
0 X X X 1 0 0 X X |. By B, B, | Blinking -
0 X X X 1 1 1 X X X DS, | DS, | Display ON/OFF switch
1 1 0 1 0 0 0 R G B BD, | BD, | Background specification
1 1 0 1 0 0 1 Vi Va Vo Vi | Vo | 2nd vertical start address
1 1 0 1 0 1 0 X SR | RA, | RA; | RA; | Line character size specification
1 1 0 1 |0 1 11 X X X Mg | Fr | Format specification
1 1 0 1 1 0 0 C Co R G B | Color register set
1 1 0 1 1 0 1 X X CC, | CCy | CCy | Color select switch
1 0 0 0 DC, | DCs | DCs | DC, | DC3 | DC, | DC, | DC, | Horizontal color select start dot
1 0 0 1 DC, | DCs | DCs | DC, | DC; | DC, [ DC; | DG, | Horizontal color select end dot
1 0 1 0 DR; | DR; | DRs | DRy | DRs | DR; [ DR, | DRy | Vertical color select start dot
1 0 1 1 DR, | DRs | DR | DR, | DR; | DR, | DR; | DRy | Vertical color select end dot
é;c - O e O H O O O H O MO O O O
5 OO H N O O HMH O QO ™ MHQOO ™SO OO
o C 0 O RN H M HoOOCOO HmMmMeo OO O Figure address
g OO OO0 OO0 0O ™M ™A QOO0 OO OO
RAZ RAI RADS L= = T~ I = R = B = I — K — I = I = T — B — Y~} O_ QO O ™~ o o o
000
g001
010
o011 .
100
101}
21 characters
Color register Character size register | e——
Ds|Ds|Ds Ci, Co - . =
D3|Dz| D1 Character data C1/Co| Color | *Color designation on each B =
Do ololRIGIB color register should be e
C1|Co|BL } Color register data and 0/1|R|G|B made by a color register
Blinking data 1lol&lclg| set command
1{1}{R|G|B

Fig. 3 Relation between screen and display

SHARP
655




SHARP ELEK/ MELEC DIV
On-Screen Display Driver LSI

15€ DI 8180798 0001778 sl
' LR67151

—___——_———___— A— i

777~ o7t/

1Standby
Iperiod

Hor.start

address

2nd vertical start address

Vsync

{3) Character data read-in

Character data is directly addressed with the fi-
gure address data and Row address data set. Then,
the address is automatically increment with the char-
acter data write. (It is applied only in the case of
character data.) See Fig.3 for the RAM address in
which the character data is stored. It corresponds to-
_the address on the screen shown in Fig. 4. ’

(4) Display position -

32 kinds of initial display position can be set to the
vertical direction at 8H unit and the horizontal direc-
tion at 8/f,¢c sec unit.

It is executed by the horizontal and vertlcal start
address command.

The address can also be divided into three lines to
vertical direction by executing the 2nd vertical start
address command.

Be sure not to overlap the data of the st and the
2nd vertical start addresses.

The standby period shown in Fig. 4 is defined by
the time as below, if the oscillator frequency is fosce

(1/f,5c X 49) ns
8.17 s, if fooc=6MHz.

The other addresses on the screen are shown be-

low according to the specified data.

1) Horizontal start address : (8/f, sec) X (00000

~11111)

2) 1st vertical start address : (8/262.5) X (00000—
11111)

3) 2nd vertical start address : (8/262.5X (00000—
11111)
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Fig. 4
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If the 2nd vertical start address is set to 00000,
screen division for every three lines is released.

(5) Line space

Line space can be set by 31 pitches within 1H
through 31H at 1H unit. As for an upper-case letter,
it can be set within 2H through 62H at 2H unit.

I 11
L1 | |
L1 | [ ]

Fig. 5

1-31H

(6) Blinking

To execute a blinking command blinks the charac-
ter data with the BLK being set to “1”. And the
blinking cycle can be §e1ected by either 0.5sec or
1sec.

(7) Display ON/OFF
It switches ON and OFF of total screen or charac—
ters excepting background.

(8) Assignment of background

The screen is assigned with or without back-
ground which can be selected by one of the two pat-
terns as below.

Background 1 : Colored total background of the
screen

Background 2 : Colored the background every 1H

AY
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(9) Assignment of character size at each
line

Two different character font can be selected in
size to be assigned by one of the two on each line.
Each line has a register in accordance with the char-
acter size. The register assigned by “0” causes a
small-size character (12X 12 dots) and by “1” causes

a large-size character (24X 24 dots) to be dJsplayed

(See Fig. 3)

(10) Color register set

Specify a color to the register assigned by C; and
Cg in the character data. To assign C; or Cy by the
character data displays the color spec1ﬁed in the reg-
ister.

(11) Assignment of format _
With the Fy in this command to be set to “17,
each commands are set as below.

o No line space
(RS,, RS; RS,, RSl, RSp)=(0, 1,0, 1, )

° No blink
By, Bo=(0, 0)

o No division to vertical direction
2nd vertical start address (V4, Vi, Vo, V1, Vo)
=@,0,00 0

o Character size is assigned by a small-size char-
acter in every lines.
Line address (RA5, RA;, RAp=(0, 0, 0)—(,

B Basic Connection Diagram

15€ D l 8180798 0001?79 7 I

LR67151
- r=77-07~W
0, 1) and SR=0 ’ : i
o Character data is set without background
(blank)

With the My, in this command to be set to “1" last
entered character data is written into every addres-
ses in the RAM. Data input is inhibited for 60ms af-
ter executing this command.

Executing Mg and Fg simultaneously causes the
character data in the RAM to be blank without back-
ground. .

{12) Assignment of color selection

Color can be selected irrespective of character
data in the area assigned at the dot unit.

To define the area, assign the address for select-
ing colors by dot data including Horizontal, Vertical,
Start and End.

With the color select switch CC, fo be set to “1”,
the character color within the assigned area are spe-
cified by a color register (C,, Co)=(0, 0). However,
the background color is kept unchanged. Note that
the character color specified by a color register can
not be changed.

The color dot range can be accepted from 0 to 256
pitches (0-256/fys. sec) to horizontal direction and
from 0 to 256 pitches (0-256/262.5 dot) to vertical
direction.

L

-

{ Ty
— 1] pata BLK [az— .
ller ——m— ——‘Z Clock . Display
Controller . : o¢ B ]21 output | COIOT QULDUL s
___E Strobe G 2_"6},_ circuit circuit E =
[4] Hswe R [i— =
DRSS
E Vsyae NC T_s-l
+5V
+5V————{: Voo NC [17]
: +5V =—]f ACL Voo Jigl—p———+5V
Honzontal sync. signal
Test Voo E[————
NC OSCout E___J {
: A
@ NC 0SCw f3——4—
+5V 7;—‘@ GND GND E_»L *
J
Vortical sync. signal
SHARP
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B Command Application Example ' . ‘ ’
. Command format for use in the on-screen display shown in the Fig. 6.

Display OFF
Format reset
Horizontal start
Vertical start
Color register1
Color register 2
Color register 3
Color register 4
Figure address
Line address
Character data

Blinking

Background spec.

Color select SW
Display ON

(24+ a)/fosc

Color select start
dot(H) : 43/fosc
(V):72H
Color select end
dot(H) : 69/fosc
(V):9H

F 00X XX111XXX00
T1010111xXxXxx01
110001100011 |=8/foscX3
110010000110 |~8HX6
110110000100 |<Reg 0, setred
110110001010 |=Reg 1, set green
110110010001 |- Reg 2 setblue
110110011110 |=Reg 3 setyellow
0XXX10100000 |- Figure address0
0XXX110xX000 |=Line address0
Applicable character
data input{auto-
increment address)
.21 X 6data input
0 XXX100XXX10 |« 15 sync. blinking =
110100001110 )= Background with Cy
100000101011 j-=1/foscx43-
101001001000 |- 1HXT72
100101000101 J=1/foscX69
101101100000 |J=—1HX9
1101101xx010
O0XXX111XxxXx1X
Blinking by g/reen (1s cycle)
L/
012 3 erdemrimecieiiiieeeeininccnecninenn, evrean 20
L7 0 '
1 9]0 1|0
2
3
4
S A
Green Red Background
Cy

Fig. 6 On-screen layout
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