BU2801S

On—-Screen Display IC For VTR (NTSC formats)

@Description

BU2801S is an On-Screen Display IC.

The BU2801S displays characters and figures
on a TV screen connected with TV-related
sets like VIR and CATV.

BU2801S is 1 chip IC having all the function
required for OSD such as character ROM,

display RAM, SYNC SEP, AFC and APC. The BU2801S
is operated only by control signals from

micro controller and composite video signal.

The number of character dots is 12 x 18.
Up to 128 characters are stored in the
built-in ROM. 8 colors are available for
displaying characters or outline background.
It is possible to have optional characters
only by changing ROM mask.

@Features

+ NTSC formats

. Characters set by micro controller are superimposed with composite video signal

@®Dimentions (Unit :mm)
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which is input through VIDEOIN. (7 colors are settable for each character).

- Built-in SYNC SEP circuit.
which has been input through VIDEOIN.
« Built-in APC circuit.

signal and 3.58MHz frequency which comes from internal oscillator.
. Built-in AFC circuit which composes fu of composite video signal from VIDEOIN and

internal timing generator ( f=Horizontal synchronizing frequency).
. Settable 4 x 4 character size and 64 H/V display starting position.
. Available to set from 8 kinds of display image which can be displayed in 8 different

colors and also blinked.

- Ready-to-use personal computer software is available to allow custom character

generation.

®Application : VCR, CATV
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It phases locks the color burst from input composite video

It separates SYNC signal from the composite video signal
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@®Block Diagram/Pin Assignment
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@®Recommended Operating Conditions

Parameter Symbol Range Units

Operating voltage Vee +4.5 to +5.5 v

@®Terminal Function

Pin No Terminal code ! Function 1/0 cell
1 VDD [ f
2 SYNCSEPIN Input composite SYNC signal “AIO
3 SYNCSEPQOUT | Qutput SYNC signal separated internally(OQutput CMOS) LOU T
4 - GND ‘
5 'COMPIN ' Input composite video signal "AIQO
6 TESTCK Terminal to connect capacitor for multiplication(X2) . A I O
7 HMM Terminal to connect CR for AFC mono-multi . MMP
8 . CLV AFC control voltage iCLV
9 AMPP Input AFC comparator (+) "AIO
10 AMPM Input AFC comparator (-) CAIO
11 AMPOUT Output AFC comparator P LOUT
12 '"PDOUT Output APC control voltage ' PDP
13 -AVDD
i g \‘;g;{(g(l)gT Terminal for connecting crystal (14.31818MHz) VCXO
16 | AGND
17 VIDEOIN Input composite video signal AIO
18 VIDEOQUT mmnam@ueﬁhoﬂmdwnh&mﬁmmgl AIO
19 ICMIXIN Input chrominance signal for mixing with AIO
! luminance signal. (output luminance signal)
20 courT Output chrominance signal AIO
21 BOUT RGB signals output (CMOS output) LOUT
22 iGOourT Each RGB signal output has no relation to the LOUT
23 'ROUT status of YSOUT. LOUT
24 ,YSoUT Superi i imi
| YSS(e)T gxeaosmlms géméhngggg%émerata.. However, YSOUT is LouT
f low when composite video signal is passing through.
25 | TESTB Terminal of power on reset and test TIN
: H: Operation M: Test L: Reset
26 . PORTS3 LOUT
27 'PORTZ2 Output control signal LOUT
28 PORTI1 LOUT
29 . CSB Serial data - Chip select input |HYS
30 SCLOCK Serial data - Clock input IHYS
31 SDATA Serial data - Data input HYS
32 SYNCDET Output SYNC detecter  L: exist H: not exist L LOUT
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@Serial Data Timing
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@®@Composition of the TV Screen
On the TV screen, display position and RAM address are as follows.

(Address OOH starts from upper left side)
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@Composition of Memory

Configuration of RAM for display and register for controlling display are composed of 16 bits.
Address is available from 0 to 243. RAM address for display character data is from 0 to 238.
Register for controlling display is from address 240 to 243. There are 2 kinds of data
receiving modes, addressing mode and data mode. ] .

Bit 13 switches-between each mode. When setting bit 13 for "0", data mode is applied.

When setting bit 13 for "1", addressing mode is applied and address can be set at 8 bits

(-7 bit) from the bottom.

After setting an address, the first data is written in it, and after that, the address is

increased for every additional data.

Construction of data

Bit 13 12 11 | 10 | 9 8, 7' 6 5 4 3 2 1 o ]
A/ DC DB ' DA | D9 D8 D7 'D6 D5 D4 D3 I D2 DI DO ,
Addressing mode
Bit 13 ' 12 11 | 10 ' 9 81 7 6 5 4 3 2 1 0
1 O O ! O ;[ O ! O | AT ' AB . A5 A4 A3 A2 Al AC
Data mode
Bit/ | 13 iml 11 10 9 8 7 6 5 4 3i 2 1 0
Add. 1 | i ! i i
0 ., O |SPC | B G R [BLNK| O D6 CD5| CD4| CD3| CD2, CD1. CDO
uper Character colors Blink . : Character codes
ON/OFF . ! :
239 O 'spc | B G R IBLNK! O CD6 | CD5| CD4| CD3| CD2 i €Dl  CDO
240 0 - * | % % | HS21 | HS20 | HS11 | HS10 { HCP5 | HCP4 | HCP3 | HCP2 ' HCP1 HCPO
241 0 * | % % | VS21 [ VS20 | vS11 { VS10 | VCP5 | VCP4 | VCP3 | VCP2 . VCP1 VCPO
242 0 * |k * * HB | HG | HR | SB | SG | SR | BB - BG ' BR
243 O__POR3 [ POR2 | POR1 [HC1 [ HCO BRB | BI |BCNl ![BCNO {BFC iDP2 ' DPl1 ' DPO

Notel: Whichever the mode is, please set bit 14 and 15 for "0 . Note2: Marks means undefined.

@®Address 0~239

‘ Register Function
'DC  SPC Switch-over the character to be superimposed or ouput at RGB out. |
; 1: Superimpose 2: RGB OUT
DB B Display character color Blue
DA -G Display character color Green
D9 'R Display character color Red
D8 BLNK ON/OFF switch of reverse display. 1: ON 0: OFF
D 7 'Undefined
D6 :CD6 Character code (MSB)
D5 .CD5 '
D4 CD4 "
D3 :CD3 )
D2  CD2 i ) ;
D1 _CD1 | ’
DO CDO I " (LSB)

Note: When all registers "R', "G and "B" are "0", character isn't displayed ir no
relation with BLINK, SPC nor character code.

- § -
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@Address 240

. Register | status Function
Cl ;{Lq
B ___9__
A __.?___
D9 HS21 __ O Set horizontal HS20
1 ' character size. 0 1
D8 HS20 o (from line to 10) Hs21 0__ 1TC/do 2TC/dot
1  1TC is about 140ns 1 . 3TC/dot  4TC/dot
D7 HS11 0 . Set horizontal ‘ AS10
1  character size. - ‘ 0 : 1
D6 HS10 O ' (the first line) HS11 0 : 1TC/dot  2TC/dot
~ 1 | 1TC is about 140ns 71 3TC/dot  4TC/dot
D5 HCPS | O ! Starting position of horizontal character.
‘ ! . L . )
D4 HCP4 o Set starting position of display hor;zontal character.
‘ 1 E . . L N
= X a
D3 HCP3 | o Starting display position Tc "_5‘_ 2°"HCP
i 1 .
Tec is about 140ns
D2 HCP2 0
I 1
D1 'HCP1 0
1
DO HCPO 0
1 1
@®@Address 241
Register | Status Function
< 0
DB (1)
A ?
D9 VS21 0 Set vertical character VS20
; 1 size.(line 2 to 10) 0 1
D8 VS20 0 "H" means horizontal Vs21| O 1H/dot | 2H/dot
‘ 1 synchronizing time. 1 3H/dot | 4H/dot
D7 VS1ll1 0 Set vertical character Vs10
f 1 size. (the first line) 0 1
D6 VS10 0 ‘W means horizontal Vsii{ O 1H/dot 2H/dot
| 1 synchronizing time. 1 3H/dot 4H/dot
D5 VCP5 0 Starting position of vertical character.
1 Set starting position of display vertical character.
D4 ‘ VCP4 0 s
’ 1 Starting display position = HX £ 2°VCP.
D3 . VCP3 0 n=0
‘ 1 "H" means horizontal synchronizing time.
D2 vCpP2 | O
: i 1
D1 VCP1 0
1
DO VCPO 0
| ; 1
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®Address 242
. Register ' Status i Function
DC . —Q0—
B .__(i)__
A __LE__
<] __—9——4
D8 HB O - Setting outline color 2ue
D7 HG O  Setting outline colcr Green
D6 HR O | Setting outline color Red
D5 . SB 0| Character size color Bule
1
D4 SG 0 | Character size color Green
; 1
D3 SR .0 Character size color Red
! !
D2 BB ' 0 ! Background color Blue
i i1
D1 . BG [ 0 Background color Green
Pl
DO, BR O | Background color Red
i Col

@Address 243

__Register | Status Function
DC | PORTS3 0 26 PIN”" L” output
1 ” H"
DB PORT2 0 27PIN” L”" output
1 ” H"
DA | PORTI1 0 28PIN"L”" output
1 ” H"
D9 |HC1 0 Control display of outline and character size
i i1 HCO=0 HC1=0 ;Normal character HCO=1 HC1=0 ;Outline
D8 .HCO 0 HCO=0 HC1=1 ;Character size
! 1 HCO=1 HCl=1 ;Character size and outline
D7 1 BRB 0 Control display mode to be reversed or non-display of characters
| 1 which have been set blinking. "1": Normal "Q": reversed
D6 BI O | When blinking is off, set display mode of characters which have
i 1 been set blinking. "1": Normal "0": reversed or non—display
DS5:BCN1 9 buty control of BCHO
‘1 blinking/reverse 0 1
D4 BCNO 0 display BCN1| O |Blinking OFF | duty25%
i 1 1 Duty50% duty75% |
D3 BFC 0 Setting of blinking frequency. '1": 64 frequency dividing of
: 1 vertical synchronizing time. °0": 32 frequency dividing.
D2 DP2
DPO|DP1 [DP2 OUTPUT MODE
i 1 0 0 Superimposing
. 1 0 1 Superimposing
D1:DP1 1 1 0 || Superimposing
! 1 1 1 Superimposing
DO DPO (0] 0 (0] Input picture signal
‘ 0 0 1 Superimposing
o | 1 0 Mono—color character (Interlace)
o [ 1 1 Mono—color character (Non-interlace
- '7 -
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@Typical Application Circuit
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®Outline Data

e e ——— s~ —

Outline characters are generated in dots which

I8

== SoaEgE==== have no character data but character data exists
=0 BERERS ST i joini )
;28 !!5.=.;5;; in adjoining the dot
== —=40Jc. ==
:ig :::E§==§:: Outline can't be genarated:
=3 SEICE l-gzj * above the character data which is on the first rank.
== =====58355 - under the character data which is on the 18th rank.
——=0 ul ] Isjuislsinsie) . i i i i
;;8 8g==gggggg left to the character data which is on the first file.
—= a8 . ) )
:3’8:.85%%E==98EE When character is on the 12th file, outline data
:;gggg;;gggaszg% occurs on the right side of the character.
==£.-,§;;:;:§; Q;gig However, it does not appear on the screen if the

e | s — i
.vG;DIIDDEEBDE next character data is off.

mmsininis] | Isiaisieisini
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—_JCCOoOmmRoCcoogoo

ZCCCoomEOs o0sos
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540 o} 0 o o
Z3CO0-oooceaasas

1 Blank

B Character data
3 Ooutiine data
"""" Character size

A character is defined as " off" when:
1. character color setting is R=G=B=0.

2. character setting is SPC=0.
3. blinking is set and blinkin is on.
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Pattern

®Character
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@C1ange of Character

BU2801 can set 128 built-in characters optionally according to the customers’
request.
ROHM prepared supporting tools for customers’ character development of BU2801S.

Pleae contact our sales man with regard to the loan of development supporting tools.

Development tool _
Software for making characters in personal computer PC3801 can be supplied on floppy
disk.

Evaluation board

The evaluation board makes it possible to write developed character on PROM and check
it on TV screen.

Flow chart for developing character
Customer @ ROHM

Lending Software

i'—ﬂ Floppy Disk

Develop Character;

PCY9807

Data Corr?spondence
:br @

Floppy Disk  PROM l

CAD
Making |ROM Mask
Sample Production
Sample
Sample Evalution
__ Mass-Production
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