Advanced Products

FUJITSU

B MB88303
NMOS Television Display Controller (TVDC)

The Fujitsu MB88303 NMOS Television Risplay Controller
(TVDC} is an interface LS| that displays’ 180 alphanumeric
characters (20 characters x 8 lines) in white on a TV screen, The

While designed to operate in conjunction with the Fujitsu

microcomputers, the MB88303 TVDC can also be interfaced to

The MB88303 allows simple interface to almost any TV display
(raster scan CRT with horizontal and vertical scanning)

The MB88303 is fabricated with N-channel silicon-gate E/D
MOS process, and packaged in a 22-pin plastic DIP. Aiso, it is
powered by a single +5V power supply, and operates over a

Description
characters overlay the picture on the TV screen,
MB8840/8850 and MB88400/88500 singte-chip 4-bit
a wide range of 4- and 8-bit microprocessors.
regardless of interlace or non-interlace scan.
temperature range of -30°C to +70°C.

Features

& Character dispiay controller
available for NTSC, PAL and
SECAN TV sets

B 20 ch ter x 9-line
format (Max. 180 characters/
screen)

m 5x7-dot matrix character
format (1-dot horizonta) and
2-dot vertical spacings)

W 64-character set

# Programmable character
size: 4 widths and 4 heights

B Programmable display start
position: §7 horizontal and
64 vertical positions

® Programmable character
blinking controt '

B Automatic inter-dot filling

Octaber 1986
Edition 2.0

]

1L

L L
Plastic DIP

DIP-22P-M02

tion for imp d

smoothness

f Black-level background
output for improved clarity

® 180 x 7-bit display data RAM

% 448 x 5-bit character
generator ROM

& Four control registers

B 3-bit general-purpose open-
drain latched output

2 On-chip clock generator for
extemnal RC-network

u Single +5V power supply

a Wide operating temperature
range: -30°C to +70°C

m N-channel silicon-gate E/D
MOS process C

& 22-pin plastic DIP (Suffix -P)
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MB88303

Pin Assignment
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MB88303

Pin Description
Symbol

Type

Function

Power Supply Voo

22

+5V power supply pin.

11

Ground pin.

Clock EX

9

10

O

RC-network externally connected to these pins from On-
chip oscillator 8MHz clock generator.

Processor Interface

RESET

Reset input: A low level on RESET stops the TVDC and
initializes its internal control registers to the following states:
Horizontal Display Position Register : Cleared.
Vertical Display Position Register . Cleared.
Display/Character Control Register : Cleared.
{consisting of Horizontal Character Size, Vertical Char-
acter Size, and Blinking Registers)
General-Purpose Output Register @ Set.

As a result, the output pins are clamped in the following
states: VOW = “L", VOB = “H", DO2 = DO1 = DO0 ="H"

by RESET.

This pin is a non-TTL ¢compatible hysteresis input with an
internal pull up.

ADM

13

Address mode select input for writing data to the internal
registers and the display memory: A low level on ADM
activates the Direct Address mode. A high level on ADM
activates the Address Increment mode.

This pin is a TTL compatible input with an internal pult up.

LDI

12

Write strobe input for multiplexed address/data:

Direct Address Mode: At the leading edge of LD, an 8-bit
address on DA7-DAO is automatically latched into the
internal address register. At the trailing edge of LDI, a 7-bit
data on DAB-DAO is written into an internal control register

. oran internal display memory location that is designated by

the address laiched at the leading edge.

Address Increment Mode: At the leading edge of LDI, the
address register is automatically incremented. At the
trailing edge of LDI, a 7-bit data on DAG-DAQ is written into
an internal control register or a display memory location
that is indicated by the address register.

This is a non-TTL compatible input with an internal pull up.

DA7-DAO

21-14

8-bit parallel multiplexed address/data input: An
address/data on DA7-DAOD is written into the internal
registers or the display memory at the LDI transition. The
address/data input format is

DA7: the most significant bit (MSB}

DAO: the least significant bit (LSB)

These pins are TTL compatible with internal pull up.

FUJITSU
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MB88303

Pin Description
{Continued)

Television interface

Symbol

Pin No.

Type

Function

HSYNC

Horizental synchronization input: HSYNC pulses are
supplied by the TV set connected. This signal is the same
as the horizontal sync signal of the TV display, which
controls display start position,

The MB88303 starts to output character bit patterns on the
VOW output, triggered by HYSNC pulse. :

This pin is a non-TTL compatible hysteresis input with an
internal put up.

VSYNC

Verticat synchronization input: VSYNC pulses are supplied
by the TV set connected. This signal is the same as the
vertical sync signal of TV display, which controls display
starts position.

The MB88303 starts to output character bit patterns on the
VOW output, triggered by VSYNC pulse.

This pin is a non-TTL compatible hysteresis input with an
internal pull up.

vow

White-level video signal output: The device serially outputs
character dot patterns on VOW synchronousty with HYSNC
pulses. This signal is used for brightness modutation of the
TV display. This signal is superimposed on the normal TV
video signal.

This pin is 2 TTL compatible output.

Black-fevet video signal output: This signal is supplied to
the TV to improve cfarity of displayed characters when BLK
and BLKB bits of the blinking register are set.

This pin is a TTL compatible output.

DO2-DO0

42

3-bit parallel output port; Data written into the general
output register appears on pins DO,-DOy

These signals are used for other attribute controi to TV.

These are latched open-drain outputs,

FUJITSU

484



MB88303

Functional Description

Screen Format and Character
Format

The MB88303 TVDC supports
the display of 9 lines of 20
characters per line, or a total
of up to 180 alphanumeric
characters, as shown in
Figure 1.

The characters are formed in
a 5 x 7-dot matrix, with a 1-dot

space between characters and
a 2-dot space between lines.
Screen Format also shows the
relative an-screen size of the
displayed elements. Figure 2
shows the character format.

Character Patterns and Codes
The MB88303 has a built-in 5
x 7-dot matrix character

generator ROM. Fig. 6{(a} shows
internal character patterns in
the character generator, which
are automatically modifed by
“filling” function and displayed
on the screen as shown in
Figure 3({b). The character
patterns are encoded as
shown in Table 1.

Figure 1. Screen Format

HORIZONTAL
ADDRESSES

VERTICAL ot 2 3

4 5 5 7 8

9 10 1 12 13 W 15 16 17 18 19

0310 |
' I EE DR EEEEEE
: A EFEEEEEEEEE A EEEER
S0 2 0 0 )
« A FEEEEEEE AR EEEREE
o 0 0 o
0 2 s o 2 O o e
O 0 2 o o 2 o

g
/el
[E11%

1 Dot fes]

5 DOTS,

NOTE: 3 Fso}im]|m”ues]|\e-|ltss]]mg!|tsvjhsa]|1se[i1vo]|171“17e”mﬂm”175]|na"171| [reetrrs| {
NUMBERS 0 to 178 INDICATE DISPLAY MEMORY ADDRESSES.
Figure 2. Character Format Table 1. Character Codes
1/2 DOT SPACE 1/2 DOT SPACE CH5-4
o | 2 3
HORIZONTAL cus.(\)\
M hors | i
——— 11 DOT SPACE 0 A N 0 1
1 B o} 1 |
2 o} P 2 -
Toors 3 D Q 3 -
4 E R 4 +
!! 5 F S 5 -
1 DOT‘;PACE P e T r ”
7 H U 7 /
8 | 3 8 =
Note: 9 J w 9 & _
Refer to Page 10 for an A K X ? 4 (kanji)
expianation of the difference | n
between blanks and back- B L Y B kanj)
round. "
9 (o] M Z. (apostvrophe)B (kanji)
D M : y y
(raised dot) ~ {period) . = {comma)
D : ’
E = " {background)
7 (olar . m -
F L (plank) [ 1 (Telephone) .-
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n Figure 3(a )‘ItrnlCh

FIBEDEFGHIJI{LH o

(((((((

 HOPARSTUUNXYZ : B I

B123456789%7!1°.[0)
b= *x-&zﬁa,wa

ABCDEF GHIJKLM - ol
NOPQRSTUUMWXYZ: B (
812345678971 7.[))
reI+—k/=8FAB, ~A
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MBB88303
) ’ Figure 4. Display Memory & Control Register Map
Functional Description Address Structure
(Continued) All addresses are 8-bit words. o poDRESS
Addresses from 0 [00000000]
to 179 [10110011] indicate the BIT
display memory locations. ADDRESS ¢ s 4 3 2 ! °
Addresses from 180 v 180 — | HP5 | HP4 | HP3 | HP2 | HP1 | HPO
{10110100] to 183 [10110111] 179 181 — | ves | vpa [ wpa [ wvpz2 [ ve1 [ veo
are used for the control u:an CONTROL 182 BLINK | BLk8 | BLK | vs21 [ vszo | Hsz1 | Hszo
registers. Figure 4 shows the . , |PEGISTERS 183 — — — — | po2"| poi [ ooo
memory map. selec*ed * HPSTOO : HORIZONTAL DISPLAY POSITICN REGISTER
addresses are input through * VPSTOO : VERTICAL DISPLAY POSITION REGISTER
B T 0 DA pdresses SIS Lonarm e s e
184 above cannot be used. . oLk i DISPLAY BLANKING BST NG Lo
» BLKB  : BACKGROUND BLANKING BIT }:‘E'GNI';,"ER REGISTER
» BLINK : BLINKING ENABLE BIiT
Di |ay Memory * DO2TOQ : GENERA)L CUTPUT REGISTER
1Sp )
The display memory isa 180X gigyre 5, Display Memory Word Format
7-bit RAM. Bits 5 to 0 (CH5- '
CHO) are character code wsB 158
storage; Bit 6 (BC) can be set s s 4 1 2 1 o
to “1" to enable blinking, and
reset to zero to disable
blinking. 3?3‘}52555
Figure 5 shows the word
structure; refer to Character ! - CHO
Codes table for character chi
codes (see page 5). Selected ’
character codes and blinking — CH2 CHARACTER CODE BITS
control bit are input through e e (SEETABLE 1)
pins DA6 tc DAO. CH4
CH5
Control Registers . BC  ...BLINKING CONTROL BIT
Horizontal Display Position n:nL:u:mg DISABLE
Register [HP5 to HPO] 1=BLINKING ENABLE
This register {address 180) " o o "
‘stores the horizontal position Figure 6. Horizontal Display Position Register Format
of the start of the diplay on the
TV screen. The values (000000) mse 158
to (000110) cannot be used for  poness
the horizontal display position 180
register. Since the RESET -
input clears this register, a | I
value must be set after every HP1
RESET input. Figure 6 shows = HP2
the horizontai display DOSltIOI‘I wea
register. For the display wps
starting position control, se¢ -
page 9. HPS
Vertical Display Positi Figure 7. Vertical Display Position Register Format
cal Display Position
Register [VP5 to VPO] Ms8 1e8
This register (address 181) )
stores vertical position of the Rt .
start of the dispiay on the TV o
screen. Since the RESET . \— I—» Vo
input clears this register, a —» VP1
value must be set after every L - VP2
RESET .input. Figure 7 shows : “ves
the vertical display position
register. For the dispiay e
“starting position control see - VPS
. page 9. . N
FUNTSU
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Functlonal Description
(Continued)

Disptay Control Register

(1) Horizontal Character Size
Register [HSZ1 and HSZ0]

These bits indicate the width
of the characters. Character
width is selectable from 4
vafues determined by setting
HSZ1 and HSZ0 as shown in
Table 2. The reset input rests
both bits to zero.

Note: T is the period of
oscillation frequency Q. When
the oscillation frequency is Q
[Hz], the period at that time
Tls]is 1/Q.

(2) Vertical Character Size
Register [VSZ1 and VSZ0]

These bits indicate the height

of the characters. Character
height is selectable from 4
values by setting V8Z1 and
VSZ0 as shown in Table 3.
The reset input rests both bits
to zero.

Note: 1H (horizontal line) =
63.5us. One screen at
non-intertace scan is 262.6H. !

(3) Blinking Register [BLK,
BLKB and BLINK]

— Display Blanking Bit [BLK]

This bit indicates the status of
the characters display. When
BLK is zero, no data is
displayed; to enable display,
set BLK to “1". The reset input
resets BLK to zero.

— Background Blanking Bit
[BLKB]

This bit indicates the status of
the background dispiay. When
BLKB is zero, background is
not displayed regardless of
data content; to enable
background display, set BLKB
to 1. The reset input resets
BLKB to zero.

— Blinking Enable Bit {BLINK]

This bit turns blinking on and
off. When BLINK is zero,
blinking is disabled regardless
of blink control bit value of the
display memory input, when
BLINK is “1", blinking is
enabled, provided that the
blink control bit of the display
memory is set to “1”. The reset
input resets BLINK to zero.

Figure 8. Display Control Register Format

mse LSB

ADDRESS
182

I L»HSZI'I -... HORIZONTAL CHARACTER
HSZ1

S|ZE REGISTER

vszo ] L
vszi SIZE REGISTER

BLK
BLK8 } ++ BLINKING REGISTER
BLINK

Table 2. Horizontal Character Size

Code Size Size

Charac-

ter Dot

Charac- {(when Q = 6MHz,

HSZ1 HSZO ter Dot T =167ns)
0 0 10T 27 1.67us 0.33us
0 1 20T 4T 3.34us 0.67us
1 0 30T 6T 5.01us 1.0us
1 1 40T 8T 6.68us 1.34us

Table 3. Vertical Character Size

che Size

VSZ1 VSZo Character Dot
0 0 14H 2H
0 1 28H 4H

1 0 42H 6H
1 1 56H 8H

Figure 9. General Output Register Format

MSB LSB

L

—_—— e DOt

Address
183

DO2

Figure 10(a). Direct Address Mode Timing

Low
ADM
ol A .\
H 1
- - i ! -
H 1
i i
; i
DA7-DAC- ADDRESS (8 BITS} X DATA (7 BITS)
¥
H
LATCH i~ LATCH
ADDRESS i DATA
H
!

FUJITSU
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MB88303

Functional Description
{Continued)

General Output Register

This is a 3-bit latched output;
data written to DO2 to DOQ is
output to the open drain
terminals DO2 to DOO. The
reset input sets DO2 to DOO
lines to “1".

Data Input

MB88303 has two modes for
writing data to the control
regisiers and display memory.
The modes are switched by the
ADM input.

Direct Address Mode

This mode is enabted when
input to the ADM terminal is
low. When the input signal to
the LDI terminal goes high,
data on DA7 to DAO are
tatched to the address
register. When the LDI
terminal signal goes low,

7 bits of data, DA6 to DAD,
are written to the memory
specified by the memory
address register. Fig. 10{a) is
the timing diagram. -

Address Increment Mode

This mede is enabled when
input to the ADM terminal is
high. When the input signal
to the LDI terminal goes high,
the data currently latched to
the address register are
incremented. When the LDI
terminal signal goes low, 7 bits
of data, DAG to DAQ, are -
written to the memory
specified by the address
register after incrementing.
Fig. 10(b) is the timing
diagram.

Reset

1. The following internai.
registers are cleared by
RESET.

Horizontal character size
register: HSZ1 = HSZ0 = 0"

Horizontal display position
register:
HP5 to HPO="0"

Vertical character size register:
VS8Z1=VS8Z0="0"

Vertical display position
register:
VP5 to VPO =“0"

Blinking register: BLINK = '
BLKB = BLK = 0"

Figure 10(b). Address Increment Mode Timing

ADM

HIGH

ﬁ

DA7-DAD IGNORED

DATA (7 BITS)

X

r4——— INCREMENT

——— LATCH
ADDRESS DATA
REGISTER

Figure 11. Display Start Position

BLACK
BACKGROUND

20

gn

% 22

Note: If T{s} is the period when the osciilating frequency
is fc (Hz), H will be equal tolone period of the horizontal

synchronization signal.

2. General output register
(DO outputs) is set by

RESET.

ET.
DO2=DO1 = D00 ="1"{*H")
3. VOW and VOB outputs are
initialized by RESET as
follows:
VOW = “L", VOB = “H" (Blanks
are displayed on the screen.)
No character is displayed on
the TV screen until “BLK" bit
(Bit 4 of Blinking Register) is
setto “1"

4. Address register and
Display data memory are not
affected by RESET.

FUJITSU
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MBEE303

Functional Description
(Continued)

Display Starting Position

"~ Control

The horizontal and vertical -
display starting points on the
TV screen are determined by
specifying the position at
which the black background
display begins. This is done
with the values of addresses
HP5 to HPO and VPS5 o VPO
as shown in Fig. 6 and Fig. 7.

The horizontal starting position
HS and the vertical start
position VS may be found
using the following equations:
HS =T X 4[25 X HPS + 24 X
HP4 + 28 X HP3 + 22 X HP22
+ 2 X HP1 + HPO) + P]

VS = H x4 (2% VP§+ 2 x

VP4 + 23 x VP3 + 22 x VP2 + 2 x
VP1+VPO)

where: P = width of character,
from Table 4;

T = 1/fc [fc = oscillating
frequency; BMHz typ.]

H = pericd of horizontal
synchronization signal

[63.5us typ ]

' Blinking Controt

The MB88303 supports
blinking of any desired

‘character({s) on the screen.

Blinking affects only those
characters for which the
blinking bit is set to 1. Display
is on for approximately 0.5s
and off for the same period

. (vertical synchronization

pulse x 64).

V%

Table 4. P Values

HSZ1 HSZO P
0o - 0 a 9
0 1 10
1 0 1
1 1 12

Figure 12(a}. Dot Filting Examples

INTERNAL DOT PATTERN
{A)

©)

=
=

DISPLAY DOT PATTERN
@)

[o’ %

Figure 12(b). Simple 5x7 Matrix [Left] &
- with “FHlling” Function [Right]

=

7

Blinking can be set as follows:

1. Set the blinking enable bit
of the display control register
to 1. .

" 2. Setthe blink control bit to 1

for the position of the-display

memory cotresponding to the
character for which blinking'is
desired. . .. :

3

“Fiiting” Function

“Filling" is the process
whereby dot matrix displays
like those in (A) of Fig. 12(a} ‘2; -
are filled out to the form

shown in (B) by the display of
anintermediate dot. As can be
seen from Fig. 12(b) “filling"
results in a smoother and

" more pleasing shape than
_ can be attained with an

ordinary 5x 7-dot matrix.

. FUJITSU
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MBB8303
Functional Description Display Output Timing woman, a blank (character background display is
(Continued) Fig 13. shows the timing for  code OF) displays differently  black.
VOW and VOB for the from background (character
overlayed portion of a display ~ code2E), depending on In the left picture of Fig.
consisting of the letter “A”, a whether VOB is used or not. 14(b), were VOB is off, the TV
"blank” (character code OF), i . picture is visible everywhere
“background” (character In Fig. 14(b} both pictures on the screen except where
code 2E), and the letter “B", display the letter "A”", a the characters display in
with the display blinking and "blank”, a “background’, the white. Here, blanks and
background blanking set to 1. letter “B", and a “blank”. background are displayed
8 ) . R identically. Note that the
Note that the display of the In the right picture of Fig. broken lines have been drawn
background changes during - 14(b), where VOB is on, the in 10 indicate where the
the "BLANK" character when  character displays are frames would be displayed if
the VOB line goes high. bounded by a black frame, 50 they were displayed on the
Difference Between Blanks that the spaces between screen.
and Background characters dlspllay‘as black.
Note: In Fig. 14{b} which Where a blan!ﬂ is displayed, a
§ x 7-dot portion of the TV
shows a screen of characters picture is visible. The
overlaying the picture of a -
Figure 13. Display Output Timing
r————-
e — ! - I e ™
| S— | H i ™
i s
CHARACTER e |
TIMING FOR CEobeoh it |
VOW s
VoB
Fig 14(a). Display of Fig 14(b). Display of Character on TV Picture
TV Plcture i e
® VOB OFF ® VOB ON ~
BACK- BACK.
A BLANK  GROUND ’_B BLANK A BLANK GROUND B w
Notes:
1, For ASYNC and VSYNC input signals, both cycle and rige/4all times must be constant.
2. Character output during the blanking period of TV should be inhibited. If not, character
shapes may change. So; blanks should be written for memory addresses which cannot be
displayed on the screen.
FUJITSU

4-91




MBB88303
Functional Description Figure 15. Application Example
{Continued)
MB38401-P MB88303 —

EX HSYNC | SYNC
— / SIGNAL
VSTNG SEPARATOR
X
B e
. . \
- AT vow
Lol YoB
ADM
Vec \
RESET Tt RESET

Absolute Maximum )

Ratings Parameter Symbol Pin Rating Unit
Supply Voltage Vee Vee ) Vgg -0.3 to Vg5 +7.0 v
input Voitage Vin Eél RDE:;%A%DM’ Vgg ~0.3 to Vgg +7.0 v

VOW, VOB ’ Vgs -0.3 to Vgg +7.0
Output Voltage Vour = S8 Y
DO0-DO2 Vgg -0.3 10 Vgg +15
Operating Temperature T -30 to +70 °C
Storage Temperature Tstg -55 to +150 °C
Power Dissipation Pp 600 mwW

Note: Permanent device damage may occur if 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.

FUNITSU
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MB88303

Recommended Operating

Conditlons Value
Parameter Symbol Pin Min. Typ. Max. Unit
Y Y 45 5.0 5.5
Supply Voltage V:s V:: — 5
Vin DA7-DA0, ADM 20 Veo
Input High Voltage v RESET, LD! a0 v
tHS VSYNC, HSYNC . cc
DA7-~DAQ, ADM
Input Low Voltage Vi Cg\?ﬁé II-{DSI_W\JE -0.3 08 v
EX
Operating Temperature Ty -30 +70 °C
Operating Clock
Frequency 1 EX, X 6.7 MHz
DC Characteristics
(Recommended operating Value
ggt":c;")ms unless otherwise Parameter Symbol Pin Min. Typ. Max. Unit Condition
' e Ve = 4.5V,
i VOW, VOB 2.4 — — cc ’
Qo v, v o0
D0O2-DO0 Open Drain
f— 0 Ve = 4.5V,
VOW, VOB 0.4 lo, = 1.8mA
\C:ulzput Low VoL v Voe = 4.5V,
oltage loL = 1.8mA,
DO2-DOO - - 0.4 with 5k02 external
pull-up resistor
VS Ty
OH = 13.2V,
Quiput Leakage |, DO2-DOO — — 50 uA  af OFF state with
urren with 5K external
pull-up resistor
RESET, LDI,
Input Leakage I ADM, VSYNC, _ 60 A Vee = 5.5Y,
Current L HSYNC, “ Vi =04V
' DA7-DAO
VCC = 55\/;
Supply Current lec Voo — 80 120 mA a":%"f;’,)\;'.t_'sz?pen'

reset state

. FUJITSU
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WB88303

AC Characteristics

(Recqmmended operating Value
ﬁg?g;"f”s uniess otherwise  parameter Symbol Pin Min. Max. Unit Condition

DI Pulse Width twipi LDl 5 » us Fig. 15, Fig. 18
LDI Rise/Fal! Time tl;tg: LD) us Fig. 15, Fig. 18
ADM Setup Time tas ADM 0.5 MS Fig. 15, Fig. 18
ADM Hold Time taH ADM 2 us Fig. 15, Fig. 18
Address/Data Setup Time tg DAO to DA7 05 uS Fig. 15, Fig. 18
Address/Data Hold Time ty DAO to DA7 2 us Fig. 15, Fig. 18
DO Output Delay Time  tpp DOO to DO2 0.6 us Fig. 16, Fig. 18
RESET Pulse Width that RESET 4 us Fig. 17, Fig. 18
RESET Setup Time tasTe ‘RESET 1 us Fig. 17, Fig. 18
RESET Hold Time tRsTH RESET 3 us Fig. 17, Fig. 18
Figure 15. Address/Data Input Timing

20V
e X TS

0.8V ]

Iq_ tag —m] tan
E— I 7 Y twiLol |
LDl }f 3.uv!\
_ 7 d i
—— | tLl ——| | —— DI
|

X (

DAO-DA7 ADDRESS DATA
lat—eim 1§ ] f—th. ts —ae] |tt—— tH ——pn
DONT GARE
Figure 16. DO Output Timing
LDI \ /
0.8V
|<— top
24V
000-D02 OLD DATA NEW DATA
0.4V

FUJITSU
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MB88303

Figure 17. RESET Input Timing

v
LD} 0.8V

RESET \
0.av

- IRSTH L

trsTs

tRsT

Notes:

1. H tggrs spec. (1us min.) is not met, the
MB88303 cannot be reset.

. If traTH SPec. (3us min.) is not met, then the
TV screen wilt be disturbed. This is caused LoI _/_—-
by the undefined data on the DA line written
into internal registers.and display memory
at LDI's high-to-low transition during
RESET = “L". This case occurs, for example,
when RESET goes high just after LDI goes
low, shown at top, right dlagram This
unacceptable RESET timing is caused when
the device is reset separately from the
processor connected to the device. ©otot
Howsever, when LDI level is fixed high or low
during reset (i.e. RESET = “L") shown at
bottom right diagram, the TV screen is not
disturbed.

n

RESET (

X

RESET \ 4

Figure 18, AC Test Conditions

Input Conditions ) 24v —
o 1 20V
= qest 7

Timing Reference Levels: . ey A PONT
3.0V for a jogic “1” (RESET, LDI) 0av

2.0V for a logic “1" (ADM, DA7-DAO)

0.8V for a logic “0”

Output Conditions

Timing Reference Levels:

2.4V for a logic “1” DEVICE
0.4V for a logic “0" UNDER
TEST*

TEST
POINTS

Qutput Load Circuit:
R = 4kQ
C|_ = SOpF
(including scope and jig capacitances)
“with external 5kQ puil-up resistor at DO2-DOC
for top

| FuJITSU
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Figure 19. RC—Network Oscillator Circuit

Note: The clock frequency (fc) has wide
variation from device to device.

"_ EX ) The clock fraquency also consider-
ably depends on the ambient tem-

R perature and supply voltage.
X » Therefors, to limit the clock fre-
M8 88303 quency within the specified range,

it is required to adjust It with the
external resistar in advance.

[
170 Circuit Configuration .
Pin Type circuﬁt Diagram Characteristics
HEISET APPROX.
o 500K0 Pull Up Resistor:
DAO-DA7 {nput I = 60uA
HSYNG at Vee = 5.5V, V), = 0.4V
VSYNC
High-Yoltage Open Drain:
L =04V
at Voo = 4.5V, Vg = 1.8mA*
DOO-DO2 Output heak = 50uA
| at Ve = 5.5V, Vop = 13.2V, OFF state,*
“with external SkQ pull up resistor
Pull Up Resistor:
Vo = 2.4V
¥8VBV_ Output atVpeg = 4.5V, lon = —200uA

VoL =04V
at Vg = 4.5V, g = 1.8mA
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' MB88303
Package Dimensions 22-Lead Plastic
Dimensions in inches Dual In-Line Package
(millimeters} DIP-22P-M02 ,\L
i T T O D o O e O e O i M f”"’
woex” | a6lggy 3900991 _
_JT,_,_Q, 410t10.41) !
[ 5 2w i N
L 1.067(27.10) _J
1.106(28.09) -008(0.20)
.014{0.36)
. —L‘--Aoson.mmx
'.197[5.0D)MAX
/ g .
. 118(3.00IMIN
-10012.54) __| .01510.38)
TYP .023(0.58) .020{0.51)MIN
.047{1.19)
1062(1.57)
I
FUJITSU
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