FUJITSU SEMICONDUCTOR
DATA SHEET DS04-28821-1E

B DESCRIPTION

The MB90089 CMOS On-screen Display Controller (OSDC) is a peripheral LS| that displays 288 alphanumeric
characters (24 rows x 12 lines) and figures on TV screen by a microcontroller. Since the MB90089 contains a
character generator ROM (CGROM) which is capable to store 256 characters including special characters “Kanji

characters” and “Kana characters”, it can be used even for Japanese display, in addition to the standard
alphanumeric display.

The MB90089 contains a video signal generator for NTSC/PAL system, so that the characters and figures can
be displayed synthesizing with this internally generated video signal even no external video signal present. Also
the MB90089 incorporates video signal analog switches to synthesize characters with a video signal.

Three video outputs are available on the MB90089; a composite video, a Y/C separate video, and a RGB digital
outputs. Also the device has two video inputs; a composite video and a Y/C separate video inputs. The
superimposed display function is possible at either composite video input or Y/C separate video input.

The MB900839 is fabricated by the silicon-gate CMOS process, and housed in a 28-pin plastic SOP (Suffix: PF)
package.

Because the MB90089 OSDC device has these powerful character display and control abilities, it is suitable for
on-screen display on such applicable audio-video equipment as VCRs.

M FEATURES

» Character display controiler available for NTSC and PAL TV sets

* 24 rows x 12 lines screen format (Max. 288 characters/screen)

12 x 18-dot matrix high-quality character format

256-character set capability in character generator ROM (CGROM) (including the blank code FFi)
* Programmable display control

— Character size: 1 width x 1 height, 1 width x 2 heights, 2 widths x 1 height, or 2 widths x 2 heights per line

— Character display position: horizontal: per 1/4-character, vertical: per 2 rasters, line space: per raster (O to
rasters)

— 8 kinds of color/monochrome for under-color/character by internal video signal generator
Patterned (Bordered) or filled background character display
Shaded-background display

(Continued)

This device contains ci_rcuit;y to protect the inputs against damage due to high static voltages or electric fields. However, it is advised that normal precautions be
taken 1o avoid application of any voltage higher than maximum rated voitages to this high impedance circuit.

M 3749756 0027772 084 W



(Continued)

» Sprite character display (8 characters can be specified as sprite character (codes: 8F+to FF1) and one character

.

can be displayed.)

On-chip display data RAM (VRAM)

Analog Video Inputs

— Composite video signal

- Y/C separate video signal

Three-channel Video Output

—~ Composite video signal

— Y/C separate video signal

- RGB digital signal

On-chip video signal generator conforming to NTSC and PAL systems
Separate or composite sync signal input/output
8-bit serial input to interface with microcontroller
On-chip two clock generators

— Display dot clock

— Color burst clock

Internal color burst phase signal output (to allow superimposed display in color adding the external compo-

nents.)
Power-on reset function
Single +5 V power supply
Wide operating temperature range: ~45°C to +85°C
Silicon-gate CMOS process
Package:
28-pin plastic SOP (Suffix: PF)

MB9008e-PF

28-PIN PLASTIC SOP
(FPT-28P-M02)
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M PIN ASSIGNMENT

MBS0089-PF
yin[—] 10 28 [
CIN[ 2 27 M
VIN[]S3 26 [
AVec [ 4 2511

FSCO [} 5 2417
VBIK [] & 23 [
Vee [} 7 (TopView) 22 [
EXS ] 8 21 |3

XS []9 20 ]
HSYNC [] 10 19
VSYNC [ 11 18 |
EXHSYN [ 12 170
EXVSYN ] 13 16
Vss [} 14 1513

AVss

YOUT
CouT
VOUT

SIN
SCLK
TEST
VOCO
VOC1
VOC2
voB
XD
EXD
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H BLOCK DIAGRAM
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W PIN DESCRIPTION

Figure 1 and Table 1 show the pin assignment and pin description of the MB90089.

Table 1. Pin Description

Symbol l Pin No. } Type t Name & Function
Power Supply

Vee 7 Power supply pin.

Vss 14 Ground pin.

AVce 4 Power supply pin for analog block. The voltage level applied to this pin
must be the same as Vcc.

AVss 28 Ground pin for analog block. The ground level must be the same as Vss.

Clock

EXS 8 Input to the internal oscillator running with an external crystal resonator
and capacitors for color burst clock (NTSC: 14.31818 MHz and PAL:
17.734475 MHz).

X8 9 Output from the internal oscillator running with an external crystal
resonator and capacitors for color burst clock (NTSC: 14.31818 MHz and
PAL: 17.734475 MHz)

EXD 15 Input to the internal oscillator running with an external LC network circuit
for display dot clock

XD 16 Output from the internal oscillator running with an external LC network
circuit for display dot clock

Device Test

TEST 21 Test signal input pin. Normally, input a high level to this pin. When a low

level is input, be sure not to issue commands.
Serial Interface

CS 24 Chip select pin A low level on the CS pin activates serial data transfer to
the device.

Also, this pin can be used to release the power-on reset. This pin is
hysteresis input and pulled up internally.

SIN 23 SIN is for serial data input. 8-bit serial data including command data and
character data is input to this pin while the CS is active. This pin is
hysteresis input and pulled up internally.

SCLK 22 SCLK is for shift clock input to the internal register. At the rising edge of
SCLK, data on the SIN pin is shifted into the internal register. This pin is
hysteresis input and pulted up internally.

Analog I/O Port

YiN 1 Luminance signal (Y-signal) input for the superimposed display. A DC-
restored (DC-clamped) 2 Vp-p signal with sync tip level = 1 V and pedestal
level = 1.57 V is input to this pin.

CIN 2 Chroma signal (C-signal) input for the superimposed display. Input a
signal with a DC 1.57 V and color burst signal amplitude = 0.57 Vp-p.

VIN 3 Composite video signal input for the superimposed display. Input a DC-

restored (DC-clamped) 2 Vp-p signal with sync tip level = 1V and pedestal
level = 1,57 V.

(Continued)
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(Continued)

Symbol

‘ Pin No. | Type [

Name & Function

Analog /0 Port (continued)

VOUT 25 0] Composite video signal output pin. This pin outputs 2 Vp-p signal with
sync tip level = 1 V and pedestal level = 1.57 V.
COouT 26 0] Chroma signal output pin. This pin outputs a signal with a DC 1.57 V and
a color burst amplitude = 0.57 Vp-p.
YOUT 27 0] Luminance signal output pin. This pin outputs 2 Vp-p signal with sync tip
level = 1V and pedestal level = 1.57 V.
VBLK 6 0] Vertical blanking signal output pin. This pin outputs a low level during the
vertical blanking interval.
Output Port
VOB 17 0] This is a character and its background signals output pin.
While this pin outputs a high level, character and patterned or filled
background information are output.
VOC2-VOCO 18-20 o} These are character signal output pins.
These pins output a character color, character background color and
under-color.
FSCO 5 0] Internal color burst phase signal output pin. While the device is operating

in external sync control mode; superimposed color display is possible
controlling the EXS pin input clock to match the signal phase between the
output signal from this pin and the color burst signal of the externally input
video signal. This pin functions with the FO bit setting in the internal
register by command #7.

Sync Signal Related Port

HSYNC 10 0] Horizontal sync signal output pin. This pin is also used for composite sync
signal output. Furthermore, by forcing the TEST pin low, this pin outputs a
fsc clock.

VSYNC 11 0 Vertical sync signal output pin. Also, by forcing the TEST pin low, this pin
outputs an oscillation clock for the dot clock.

EXHSYN 12 i External horizontal sync signal input pin. This pin is also used for
composite sync signal input.
This is a hysteresis input and internally pulled-up.

EXVSYN 13 | External vertical sync signal input pin. This is a hysteresis input and

internally pulled-up.
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B DISPLAY FUNCTIONS

The MB90089 provides two types of screen display: external sync controiled operation and internal sync controlled
operation. External sync controlled operation is used for the superimposed display of an externally input video
signal and characters. Internal sync controlled operation is used to display characters after superimposing them
with the internally generated video signal generated by the built-in video signal generator. In internal sync controlled
operation, the MB90089 allows 8-color color display.

Figure 1 shows display examples in each video mode.

\

Fig.1 — Video Modes
~ 4
\ N
External sync controlled operation Internal sync controlled operation
{Superimposed display) (Color/monochrome gray scale display)

Note: For external sync controlled operation, characters are always displayed with monochrome gray scale.
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B DISPLAY SCREEN CONFIGURATION

The MB90089 has a 288-character display memory (VRAM) so that when using the standard character size, it can
display characters in up to 24 rows x 12 lines (= 288 characters) on one screen. When using enlarged characters,
the number of characters that can be displayed on a screen is reduced depending on how much they are enlarged.
Four character sizes (called standard size and 3 kinds of enlarged size) can be set and specified either size for
each line. So, the MB90089 can display characters of four different sizes together on the same screen. Figure 2
shows the display screen configuration.

Fig. 2 - Display Screen Configuration

24 rows

12 lines . N

VRAM
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B CHARACTER CONFIGURATION

The MB90089 incorporates character generator ROM (CGROM) that can store up to 256 characters including the
end code. Each character generated by CGROM consists of a 12 x 18 dot matrix.

Each character is displayed with a dot matrix consisting of 12 dots in the horizontal direction (row) and 18 dots in
the vertical direction (line) as shown in Figure 3.
Also, four types of character size are available on MB90089: A standard size which consists of 12 x 18 dot matrix

and other 3 kinds of enlarged size. These four types of character size can be specified for each line on the screen.
Figure 4 shows an example of character display with coexisting two types of size.

Fig. 3 — Character Dot Configuration

D : Without pattern

: Background pattern displayed when pat terned
background is specified

. : Character pattern

Fig. 4 — Example of Enlarged and Standard Size Characters Display
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B CONFIGURATION OF CGROM

The Character Generator ROM (CGROM) is configured with 12 dots horizontal x 18 dots vertical. it has a storage
capacity for up to 2566 character including the end code. The CGROM'’s address is corresponding to the charactet’s
code. Figure 5 shows the CGROM's configuration.

Fig.5 — CGROM Configuration
CGROM Address (character code) 12 x 18-dot matrix
00H Character area
01H Character area R
02H Character area .
FEH Character area .
(End Code) FFH Blank character )
{Example of character)

B CHARACTER DISPLAY FORMAT

The MB90089 allows to select a character display format from “character-only”, “patterned background (border)”,
“filled background” displays for each line and also character-background displays for each character by setting the
internal registers. Figure 6 shows an example for each of the character display formats.

Fig. 6 — Character Display Format

BC = 0 (character-only display) BC =1, BK = 0 (patterned background B¢ =1, BK = 1 (filled background display}
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B SHADED-BACKGROUND DISPLAY

The MB90083 also has the shaded-background display (shadowing background) function that adds black & white
line along the character’s rectangle area to display the character like in three-dimension. The shaded-background
can be set for character unit. The shaded-background color (black & white) can be exchanged (reversed)

B SPRITE CHARACTER DISPLAY

The MB90089 has another unique function called “sprite character display” that makes a character motion smooth.
The sprite character can be displayed on screen synthesizing with the normal characters being displayed. The
sprite character motion can be set in character dot unit and one character can be displayed on one screen. The
sprite character codes are specified in the CGROM codes 8F+ to FFu. 8 kinds of color or 8 gray-scale level can be
specified for the sprite character.

B CHARACTER DISPLAY START POSITION

The MB90089 allows to choose from 64 display start positions in the horizontal and 32 positions in the vertical
directions by setting each internal register. Also, line space can be set in raster unit (0 to 7 rasters). By setting the

appropriate display start positions depending on the screen configuration, you can arrange character placement
so it is balanced across the screen.

To set the display start position of characters, specify the dot position at the upper left corner of the character at
the upper left part of the screen. The display start position can be set in units of 3 dots (1/4-character) in the
horizontal direction, and in units of 2 dots (2 rasters) in the vertical direction. Figure 7 shows how the start position
is specified in the horizontal and the vertical directions.

Fig.7 — Character Display Start Position

VBLNK

HSYNC

Vertical display start position

.................

: Display Screen

Horizontal E:iisplay
start position
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B DATA TRANSFER

Display control commands and data are written to the MB90089 via 8-bit serial transfer block. This serial transfer
is done by using three signals: CS (chip select), SCLK (shift clock), and SIN (serial data input). Figure 8 shows the
timing of serial transfer. The CS pin is for the chip select signal, and is set Low for serial transfer. The SCLK pin is
for the shift clock signal for data reception. The SIN pin is for the serial data input signal.

The data is eight bits length, and sequentially shifted into the SIN pin beginning with the least significant bit (LSB).
The data is latched and shifted in on each rising edge of the shift clock input to the SCLK pin as shown in Figure
10. The transferred data is loaded into the internal FIFO (First- In, First-Out) 1-byte buffer on the shift clock rising
edge at the eighth bit. The data is read from FIFO and processed at times other than the display memory write
period. Thus, commands and data can be written to the MBS0089 at any time regardless of its display operation
(i.e., asynchronously with display) by using the FIFO buffer.

In serial transfer, the number of received bits is counted by shift clock counts. Serial transfer may be reset by forcing
the CS pin High; the reset can be cleared by driving the TS pin from High to Low, so that the subsequent eight bits
of data (eight shift clock counts) are handled as byte data. in this way, byte synchronization can be maintained by
using the CS pin.

If the CS signal goes High before eight bits of data are transferred, the data becomes invalid.

Fig. 8 — Serial Transfer Timing

*

s | 1 B
SCLK
(LSB) (MSB) {(LSB) (MSB)
S'Nbs XD4XD5 b7 bo HE b3 | ba Hbe Xb7
(First byte) (First byte or second byte or n’'th byte)

* : To maintain byte synchronization, the CS pin should be temporarily returned High before serial data transfer and set Low level to initiate
data transfer.
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B LIST OF CONTROL COMMANDS

The MB90089 control (display control) is done by writing data to the internal registers and display memory via serial
data transfer. Table 2 lists the display control commands of the MB90089.

Table 2. Display Control Commands

Com& First Byte (Command ID code + Data) Second Byte (Data)
man

No. |b7 b6 | b5 | b4 b3 |b2 bl | b0|{b7 b6 b5 b4d|b3|b2|bl|bo

Function

Preset VRAM
0] 1 0|0 0| O|FLIAB|A7| 0 |AB|AS|A4|A3|A21A1 A0 address.

Set character and
1 1 0O 0| O | 1(|D2|D1|{DOj O {C2|C1|CO!BS|B2|B1|B0 |character

background color

2 |1{0/0|1|0]|AT|0 M7| o0 |M8|M5IMa|M3|M2|M1|Mo l’g’r\'}gg',\‘n"’f’a"ter°°de
3 |1]ofo|1]1]|s2]s1|so| 0 [sc2[sci|sco| o |sB2|sB1]SB0|Sprite Control 1

4 1 7o 1o o|E]INEB|O |MM[CM|MP NP| 0 | 0 |DC |Screen Control 1

5 [1]o0o]1]0]1|LP|DM|SG| 0 [FM|SV|SD| 0 |W2 W1 |WO |Screen Control 2

6 |1 [0|1]1]0|BK|GI|GO| 0 BC|VD|DG|N3|N2 N1|NO |Line Control

Set vertical display
7 1101|111 |EC|XE|FOl 0 0|0 {Y4]Y3|Y2|Y1!YO start position.

Set horizontal display
8 111|100 | 0|SC|XS|FC| 0| 0 |X5|X4|X3|X2|X1]|X0 start position.

9 1 1 0 0 1 0 0 0 0 0 0 0 0 0 4] 0 |Reserved command.
10 1 1 0 1 0 [XC|XB|RA| 0 |R2|R1|R0O|RS|U2|U1 |UO |Set under-color,
11 1 1 0 1 1 olojo|O0O |0 10]0]|0]| 0] 0] 0 |Reservedcommands.
12 1 1 1 0 | O [ O [XC4|XC3| O |XC2|XC1 XCO|XD3|XD2|XD1|XDO |Sprite Control 2
13 1 1 1 0 1 0 |YC3{YC2| O |YC1 YCO|YD4|YD3|YD2|YD1|YDO |Sprite Control 3
14 1 1 1 1 cjo/o;jo0|l0lO0O 0| 0|O0]|O0]|]O01|O

Reserved commands.
15 1 1 1 1 1 o/o)0jo|jo0oj0|l0 0{0|l0!0

Notice that Reserved Commands (Command #9, 11, 14, and 15) are not effective for the device control. Do not
issue these commands.

13
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B ANALOG SWITCH CIRCUIT

Figure 9 shows a functionally equivalent circuit of the analog switch section used to synthesize character information
with an externally input or internally generated video signal.

Fig.9 — Equivalent Circuit of Analog Switch Block

VIN O I><I|E ] y O vout
Composite
video signal |><'
generator |ﬂ<|
YIN O I><] 7y O Yout
g_j
Luminance
signal N
generator ] j( |
CINO I QO couTt
o—
Chroma
signal
' CMOS analog
. switch
Analog switch control circuit : E ﬁ

14
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B POWER-ON RESET

A power-on reset means that the device generates an internal reset signal fo initialize its operation upon detection
of power-on.

Input the CS signal four times to clear a power-on reset.

Figure 10 shows a timing of how a power-on reset is cleared.

Fig. 10 — Clearing Power-on Reset

Vee /

Internal reset signal

o T

DEVICE INITIALIZATION

When reset at power-on, the MB30089's screen control register has its |E (internal/external sync control) bit and
DC (display control) bit cleared to 0, and screen display is turned off under internal sync control.

After power-on, clear a power-on reset first. Then, set the screen control register’s DC bit to 1 to turn display on
after setting all register data and all VRAM contents to be displayed.

15
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B ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating "
Parameter Symbol - Unit Condition
Min. Typ. Max.
Make sure no different voltage
Veo | Ves=03 | — | Vss+7.0 | V| jouel between AVce and Vee.
Make sure no different voltage
Power Supply Voltage AVee | Vss-03 - Ves+7.0 | V' |avel between AVcc and Voo,
Make sure no different voltage
AVss Vss —-0.3 — Vss +7.0 VvV | level between AVcc and Vee.
Should not exceed Vce +0.3V
Input Voltage VN Vss 0.3 — Vss +7.0 V | Shouid not exceed Vcc +0.3 V
Output Voltage Vour Vss 0.3 — Vss +7.0 V | Should not exceed Vec +0.3V
Power Dissipation Po — — 600 mwW
Operating Ambient _ . o
Temperature Ta 40 +85 ¢
Storage Temperature Tsta -55 — +150 °C

NOTE: Permanent device damage may occur if the above ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to the conditions as detailed in the operational sections of this
data sheet. Exposure to absolute maximum rating conditions for extended periods may affect device

reliability.
RECOMMENDED OPERATING CONDITIONS
Rating
Parameter Symbol Unit Condition
Min. Typ. Max.

Vee 45 — 55 Operation guaranteed range
Vss — 0 —

TSI L avee | as = ss e e e e e
AVss — 0 —

Input High Voltage ViHg 0.8eVce — Vee +0.3 \

Input Low Voltage Vis Vss —0.3 — 0.2eVce A

Analog Input Voltage AViN 0 — Vee \

Qpersimgrent | mo | w0 | — | e |

16
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

B 37459756 00277688 44l HE

Value
Parameter | Symbol Pin/Port Condition - Unit | Remarks
Min. Typ. | Max.
VOC2, VOC1,
. VOCO0, VOB, _
8““’“‘ High Vou |VBLK, FSCO, |Vee=45V 40 | 44 | — | v
oitage HSYNG lon = —200 pA
VSYNC
VOC2, VOCI1,
VOCO, VOB, _
output Low Vo |VBLK,FSCO, |Yoo=45V — 02 | 06 |V
oltage HSYNG loL=3.2mA
VSYNC
SIN, SCLK, CS, _
Input Current l. | EXHSYN, ¥°°_“0545VV — | 14 | 60 | uA
EXVSYN, TEST | ‘"= Y
Vec=55V
fc = 4fsc =
Supply Current lcc Vee, AVee 17.734475 MHz, — 45 60 mA
foc = 8 MHz
Unloaded
Rvon | VIN-VOUT l\gfijg\é": =4V — | 100 | a0 | o
ON resistance | Rvon | YIN-YOUT oA V] — | 100 | a0 | @
Reov | CIN-COUT I\é‘;“’:@\ﬁ: 45V _ | 100 | 320 | o
hore | VIN yeosMVee=55V1 o1 | 10 | pA
OFF Leakage Vee = AVec =55V
Current hors | YIN Yin=55V - 0.1 10 uA
leore | CIN Lro=MVee=85V) _ | o1 | 10 | uA
Eg\'{g[ 6 Upper |y 266 | 277 | 288 | V
Color 6L Vout Vec =AVee =50V
olor ower
Level Vi 209 | 220 | 2.31 v
Eg\'/g]r 5Upper |y .. 277 | 288 | 299 | v
ColorB L Vout Vec=AVec=5.0V
Olor ower
Level Vewse 1.75 1.86 1.97 V
Color4 Upper |y 215 | 226 | 237 | Vv
Color 4 L Vour Vec = AVec = 5.0V
olor ower
Level VoLl 2.15 2.26 2.37 Vv
(Continued)
17
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Value
Parameter | Symbol Pin/Port Condition - Unit | Remarks
Min. Typ. Max.
Eg\'/glr 3Upper |y 192 | 208 | 214 | Vv
Vour Vec = AVee = 5.0V
E;’\'IZ[ 3lower |y 192 | 203 | 214 | V
Color2 Upper | yo.z 232 | 243 | 254 | V
Vour Vec=AVec =5.0V
E:\'/Z[ 2Llower |y, 129 | 140 | 151 | Vv
Color1 Upper | veu 198 | 200 | 220 | Vv
Vour Vec = AVec = 5.0V
E:\',‘;{ Tlower | v 135 | 146 | 157 | V
ngérBL‘gj; VesTH 180 | 191 | 202 | V
Vour Ve = AVec = 5.0V
Eg\l\?;ﬁ_“e'\fél Vst 112 | 123 | 134 | v
White Level Vwir | Vout Vec =AVec=5.0V | 2.78 2.89 3.00 A2
Black Level VBik Vout Veec =AVec =5.0V | 1.57 1.68 1.79 A2
Gray Level 1 Verv1 1.69 1.80 1.91 Vv
Gray Level 2 Veryz 1.86 1.97 2.08 \
Gray Level 3 Varys 1.98 2.09 2.20 A
Vout Veec = AVec = 5.0V
Gray Level 4 Venva 2.20 2.31 242 \
Gray Level 5 Varys 2.32 2.43 2.54 VvV
Gray Level 6 Verys 2.49 2.60 271 \
Pedestal Level Vpps Vout Vec =AVec=5.0V | 1.46 1.57 1.68 Vv
SYNC Level Ve Vour Vec=AVec=5.0V | 0.84 1.00 1.16 \'
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Vst
Varvs
Vanvs
Vervs

Vesth
Veps
Vasn

Ve

Vouen

Fig. 11 — Outputs on Vour
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DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Value
Parameter Symbol | Pin/Port Condition - Unit | Remarks
Min. Typ. | Max.

Color 6 Upper Cowsr 175 | 186 | 197 | Vv
eve Cour Vee = AVec = 5.0V

Color 6 Lower Level Cotst 1.17 1.28 1.39 \Y

Color 5 Upper Level CetsH 1.97 2.08 2.19 Vv
Cout Vec = AVec = 5.0V

Color 5 Lower Level Cotst. 0.95 1.06 1.17 V'

Color 4 Upper Level CeLan 1.46 1.57 1.68 \
Cout Veec=AVec =5.0V

Color 4 Lower Level CcLaL 1.46 1.57 1.68 \Y)

Color 3 Upper Level Cousn 1.46 1.57 1.68 \Y
Cout Vee = AVec=5.0V

Color 3 Lower Level CoLaL 1.46 1.57 1.68 \Y

Color 2 Upper Level Ceizn 1.97 2.08 2.19 Vv
Cout Vec = AVec = 5.0V

Color 2 Lower Level CeaL 0.95 1.06 1.17 Y

Color 1 Upper Level Coun 1.75 1.86 1.97 \
Cour Vee=AVec =5.0V

Color 1 Lower Level CouiL 1.17 1.28 1.39 \Y

ColorBurst Upper | Geory 180 | 191 | 202 | Vv
Coror Burst L Cour Vee = AVec =5.0V

olor Burst Lower
Level CsstL 1.12 1.23 1.34 \)
Pedestal Level Veps Cour Vec=AVee=5.0V | 1.46 1.57 1.68 VvV
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Value
Parameter | Symbol Pin/Port Condition - Unit | Remarks
Min. Typ. | Max.
White Level Ywhr | Your Vece=AVec=5.0V | 2.78 2.89 3.00 V'
Black Level Yeix | Your Vee=AVec =50V | 1.57 1.68 1.79 Vv
Gray Level 1 Yeav 1.69 1.80 1.91 \
Gray Level 2 Yaryz 1.81 1.92 2.03 \")
Gray Level 3 Yerya 1.92 2.03 2.14 \
Yout Vee = AVec=5.0V
Gray Level 4 Yanrve 215 2.26 2.37 \
Gray Level 5 Yerys 2.27 2.38 2.49 \
Gray Level 6 Yervs 2.38 2.49 2.60 \Y
Pedestal Level Yeos | Your Vec=AVec=5.0V | 1.46 157 1.68 \
SYNC Level Yve Yout Vec = AVec =50V | 0.84 1.00 1.16 \Y
Fig. 12 — Outputs on Cour and Your
Ccush Ceun Ccian Coion
Cesmi Cousn o : Coum
Cros
CasTi. LI
CoteL :
Coua CoLaL
Ywhr
Yarve 1
YaRvs 1
YaRva 1
L Yarys
[ zsﬂvz
GR
L__ - YBLK“
YrDs = ——m
Y
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AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Oscillator Characteristics

Value
Parameter Symbol | Pin/Port - Unit Remarks
Min. Typ. Max.
Display Dot Clock . Input signal with duty
Frequency foc | EXD, XD 6 8 MHZ | 509 is required.
Input signal with duty
— 14.31818 — MHz | 50% is required. NTSC
system
Input signal with duty
Color Burst Clock Msc |EXS,XS | — |17.734475| — | MHz |50% is required. PAL
requency
system
Input signal with duty
— 14.302448 — MHz | 50% is required. PAL-M
system
Fig. 13 — Clock Circuit Configuration
Dot clock Color burst clock
EX X EX4fsc Xdfsc
™ L
1 1 . S
7 777 777 777
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AC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)

Serial I/0 Interface Timing

] Value
Parameter Symbol Pin - Unit Remarks
Min. Typ. Max.

Shift Clock Cycle Time teve | SCLK 1000 — — ns

twen 450 — — ns
Shift Clock Pulse Width SCLK

twel 450 —_ — ns
Shift Clock Rise Time tor SCLK —_ — 200 ns
Shift Clock Fall Time tes SCLK — — 200 ns
Shift Clock Start Time tss SCLK 200 — — ns
Data Setup Time tsu SIN 200 — — ns
Data Hold Time tH SIN 100 — — ns
Chip Select End TIme tec |CS 500 — — ns
Chip Select Rise Time tecrc | CS — — 200 ns
Chip Select Fall Time terc | CS — — 200 ns
Horizontal Sync Rise Eviaavia
Time thr EXHSYN — — 200 ns
Horizontal Sync Fall BYav
Time thr EXHSYN — — 200 ns
Vertical Sync Rise Time | tw | EXVSYN — — 200 ns
Vertical Sync Fall Time tve EXVSYN — — 200 ns
Horizontal Sync Signal avmTaavd ] . When H/V separate sync
Pulse Width i | EXHSYN 41 57 S signals are input.
Vertical Sync Signal EYUSUN . When H/V separate sync
Pulse Width tw | EXVSYN 1 5 H signals are input.
Horizontal Sync Signal EYTTETRT - When H/V composite
Detective Pulse Width twesn | EXHSYN 41 57 HS | sync signal is input.
Vertical Sync Signal PeAvayTatyrtd _ When H/V composite
Detective Pulse Width twosv | EXVSYN 13 28 Hs sync signal is input.
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Power-On Reset Timing

Value .
Parameter Symbol - Unit Remarks
Min. Max.
Power Supply Rising Required for the operation of the power-
Time b 0.05 50 MS | on reset circuit
Power Supply Shut-off ton 10 . ms Required for the accurate circuit
Time ° ’ operation repeatly.
CS rise time after .
power supply rising twir 450 — ns | See Figure 17.
Power-on reset release | twaH 450 — .
pulse width - 450 — ns | See Figure 17.

Fig. 14 — Power-On Reset Timing

45V /
0.2V 0.2V 0.2V

— it

Power supply should be raised smoothly.

Fig. 15 — Power-On Reset Release Timing

5
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RECOMMENDED EXTERNAL SYNC SIGNAL INPUT TIMING

Composite Sync Signal Input Timing

Parameter NTSC PAL-M PAL Unit Remarks
Number of frame scanning lines 525 625 H Note 1
Field frequency 50.94 50 Hz
Line frequency 15734.264 15625 Hz
Verticél blanking interval 19 to 21 25 H Note 1
First equalizing pulse interval 3 2.5 H Note 1
Vertical sync pulse interval 3 2.5 H Note 1
Second equalizing pulse interval 3 2.5 H Note 1
Equalizing pulse width 2.29t02.54 L 2.30£0.1 2.35 10.1 Ls
Equalizing pulse period 0.5 0.5 H Note 1
Serrated pulse width 3.81105.34 ’ 4.7 £0.1 4.7 £0.2 us
Serrated pulse period 0.5 0.5 H Note 1
Horizontal sync signal period 63.555 64 ps
Horizontal sync signal pulse width 4.7 £0.1 4.7 +0.2 us
Horizontal blanking time 10.5t011.4 ‘ 10.8 £0.2 12 +0.3 us

Note 1: H is counted in units of horizontal sync signal periods (i.e., 1H = one horizontal sync signal period).

H/V Separation Sync Signal Input Timing

Parameter NTSC } PAL-M PAL Unit Remarks
Vertical sync signal frequency 59.94 50 Hz
Vertical sync signal pulse width 1105 1to4 H Note 1
Horizontal sync signal period 63.555 64 us
Horizontal sync signal pulse width 4.7 +0.1 4.7 10.2 us

Note 1: His counted in units of horizontal sync signal periods (i.e., 1H = one horizontal sync signal period).

25

M 374975k 002779k 518 HH



INTERNAL SYNC SIGNAL OUTPUT TIMING

Horizontal Timing

26

Parameter | NTSC Standard | PAL-M Standard | PAL Standard Unit Remarks
HPS 0 0 0 4efsc Clock See Figure 16.
EP1E 34 34 42 4efsc Clock
HPE 68 68 84 4efsc Clock
HBSTS 76 98 100 4efsc Clock
HBSTE 112 134 140 4efsc Clock
HBLKE 143 143 186 4efsc Clock
SP1S 388 388 484 4efsc Clock
EP2S 455 455 568 4efsc Clock
EP2E 489 489 610 4efsc Clock
SP2S 842 842 1050 4efsc Clock -

HBLKS 888 888 1106 4 ofsc Clock
HPS 910 909 (11113?75)* 4efsc Clock

* : The value in the parentheses is applied at the final raster.

Vertical Timing

Parameter NTSC Standard | PAL-M Standard | PAL Standard Unit Remarks
VPS 0 0] 0 0.5H
VPE 6 6 5 0.5H
EQPE 12 12 10 0.5H
VBLKE 36 36 45 0.5H
VBLKS 519 519 620 0.5H
VPS Interlace 525 525 625 0.5H
Non-interlace 526 524 624 0.5H

The 0.5H in the above table indicate the count values of 1/2H on the horizontal sync signal.
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Fig. 16 — NTSC/PAL/PAL-M Horizontal Timing

Video signal

Horizontal sync signal

Horizontal bianking interval

Burst flag

Equalizing pulse

Serrated pulse
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iming

Fig.17 — NTSC Vertical T
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Fig. 18 — PAL Vertical T
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B PACKAGE DIMENSIONS
MB90089PF

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M02)

ST w0

o« 650(16.51) REF —————|

©1991 FUJITSU LIMITED F28011S-4C

.110(2.80) MAX
+.010 +0.25 (MOUNTING HEIGHT)
699 (775 ) 00 1
(STAND OFF HEIGHT)
A AR AR AR A A
/_\|
.465+.012
(11.80+0.30) 402+.012
INDEX .339+.008 (10.20+0.30)
g (8.60+0.20)
\_/
REELER LR R Syt e
L i — (0.80+0.20)
-060(1.27) .018+.004 | 006+.002
TYp © TTT(0.45+0.10) 1$| ¢'°°5(°'13)@‘
' Detlsofhipart

.024(0.60) |
.007(0.18)
MAX
.027(0.68)
MAX

} g E .008(0.20) .

Dimensions in inches (millimeters)
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