HD66300T
(Horizontal Driver for TFT-Type LCD Color TV)

HITACHI

Description

The HD66300T is a horizontal driver used for
TFT-type (Thin Film Transistor) LCD color TVs.
Specifically, it drives the drain bus signals of a
TFT-type LCD panel.

The HD66300T receives as input three video
signasR, G, B, and their inverted signals R, G and
B. Internal sample and hold circuitry then samples
and holds these signals before outputting them via
voltage followers to drive an TFT-type LCD panel.

The HD66300T can drive LCD panels from 480 x
240 pixels middle-resolution up to 720 x 480
pixels high-resolution. It has 120 LCD drive
outputs and enables design of a compact LCD
TV dueto TCP (Tape Carrier Package) technology.

Features

» LCD drive outputs: 120

* Internal sample and hold circuits: 480 (4 circuits
per output)

 Support of single-rate sequentia drive mode and
double-rate sequential drive mode

 Support of various types of color filter arrange-
ments through an internal color sequence
controller

* Vertical pixels: 240 (middle-resolution) or 480
(high-resolution)

» Horizontal pixels: 480 to 720

e Support of monodirectional connection mode
and interleaved connection mode through a bi-
directional shift register

* Dynamic range: 15 Vpp

» Power supply: +5V and 15V

e CMOS process

Ordering Information

Type No.
HD66300T00

Package
156-pin TCP

Note: The details of TCP pattern are shown in
“The Information of TCP.”
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Pin Arrangement
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(Top view)

Note : This boes not apply to TCP dimensions.
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Pin Description

Pin List
Pin Name Number of Pins Input/Output Connected to Functions (Refer to)
D1 to D120 120 (0] LCD panel 1
HCK1, HCK2, 3 | Controller 2
HCK3
DL, DR 2 110 Controller or 3
next HD66300T
FD 1 | Controller 4
RS 1 | GND 5
OE 1 | Controller 6
SHL 1 [ Ve or GND 7
D/S 1 [ Vcc or GND 8
LIF 1 [ Vce or GND 9
MSF1, MSF2 2 | Vcc or GND 10
TEST1, TEST2 2 | GND 11
Vx1, VX2, VX3, 6 | Inverter 12
Vyl, Vy2, Vy3
Vo 1 | Power source 13
Vpse: VosH | Power source 14
Vicl, Vi c2, 4 — Power source 15
Vi3,V 4
Veel, Vee2, 3 — Power source 16
Vee3
GND — Power source 17
Vggl, Vgg2, 4 — Power source 18
Vgg3, Vg4
1450
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Pin Functions

1. D1 to D120: These pins output LCD drive
signals.

2. HCK1, HCK?2, HCK3: These pins input three-
phase clock pulses, which determine the signal
sampling timing for sample and hold circuits.

3. DL, DR: These pinsinput or output datainto or
from the internal bidirectiona shift register. The
state of pin SHL determines whether these pins
input or output data.

SHL DL DR
Vee Output Input
GND Input Output

4. FD: This pin inputs the field determination
signal, which allows the sample and hold circuitry
and the shift matrix circuit to operate syn-
chronously with TV signals, at itsrising and falling
edge.

FD = high: First field
FD = low: Second field

When a non-interlace signal is applied, it must be
inverted every field.

When an interlace signal is applied in double-rate
sequential drive mode with per-line inversion
(mode 1, 2, 3), the signal must be set high in both
fields. The signa must be set low, however, in
each field's horizontal retrace period.

5. RS: This pin inputs a test signal and should be
connected to pin GND.

HITACHI

6. OE: This pin inputs the signal which controls
the controller of the shift matrix circuit; it changes
the selection of a sample and hold circuit and the
shift matrix (combination of color data), at its
rising edge. It also switches the bias current of the
output buffer, as shown in the following table.

OE Bias Current of Output Buffer
High

Low Small current (determined by VbsH)

Large current (determined by VbsB)

7. SHL: This pin selects the shift direction of the
shift register.

SHL Shift Direction
High DL - DR
Low DL -~ DR

8. DI/S: This pin selects the LCD drive mode.

D/S Mode

High Double-rate sequential drive mode

Low Single-rate sequential drive mode

9. L/F: This pin selects the inversion mode of
LCD drive signals.

L/F Mode

High Per-line inversion mode

Low Per-field inversion mode
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10. MSF1, MSF2: These pins select the function
of the shift matrix circuit; they should be set
according to both the type of color filter arrange-

ment on a TFT-type LCD panel and the drive
mode.

Filter Arrangement Drive Mode MSF1 MSF2
Diagonal mosaic Single-rate GND Vcc/GND*
pattern Double-rate GND Vcc/GND*
Vertical stripe Single-rate Vee Vee
pattern Double-rate Vee Vee
Unicolor triangular Single-rate Vee Vee
pattern Double-rate Vee GND
Bicolor triangular Single-rate Vee GND
pattern Double-rate Vee GND

Single-rate: Single-rate sequential drive mode
Double-rate: Double-rate sequential drive mode

Note: * Refer to table 2 and timing charts of each mode.

11. TEST1, TEST2: These pinsinput test signals
and should be connected to pin GND.

12. Vx1, Vx2, Vx3, Vy1, Vy2, Vy3: Video signals
are applied to these pins; positive video signals are
connected to pins Vxi and negative video signals to
pins Vyi.

13. Vyo: Biasvoltage is applied to this pin for the
differential amplifier in the sample and hold
circuitry.

14. Vg, Vpey: Bias voltage is applied to this pin
for the two power sources of the output buffer.

VbsB: The voltage for driving a capacitive load
VbsH: The voltage for holding the output voltage

1452

15 Vi1, Vic2, Vi3, Vi 4 +5V LCD drive
voltageis applied to these pins.

16. Vel Vee2, Vee3: +5V is applied to these
pinsfor the logic and the analog units.

17. GND: 0V is applied to this pin for the logic
unit.

18. VBBl, VBBZ’ VBB3, VBB4: =15V Isapplled to
these pins for the LCD drive unit.
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Internal Block Diagram
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Block Functions

Shift Register: The shift register generates the
sampling timing for video signals. It is driven by
three-phase clocks HCK1, HCK2, and HCKS3,
whose phases are different from each other by
120°; each clock determines the sampling timing
for one color signal so that three clocks support the
three color signals R, G, and B. The shift direction
of this register can be changed.

Level Shifter: The level shifter changes 5-V
signalsinto 20-V signals.

Sample and Hold Circuitry: In double-rate
sequential  drive mode, two sample and hold
circuits are selected to sample video signals during
one horizontal scanning period out of the four
circuits attached to one LCD drive signal. One of
the two selected circuits is read out in the first half
of the following horizontal scanning period, and
the other selected circuit is read out in the second
half. While the two circuits are being read out, the

1454

other two circuits sample signals and are alter-
nately read out in the same procedure mentioned
above.

In single-rate sequential drive mode, one sample
and hold circuit samples a signal during one
horizontal scanning period, and is read out in the
following horizontal scanning period. While it is
being read out, one circuit out of the other three
samples asignal.

Shift Matrix Circuit: The shift matrix circuit, a
color sequence controller, changes over the
sampled video signal every horizontal scanning
period.

Output Buffer: The output buffer consists of a
source follower circuit and can change the
through-rate of an output signal by changing the
external bias voltage.
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System Block Configuration Example
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Example of HD66300T Connection to LCD Panel
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Second field First field

For odd number lines

For even number lines
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Functional Description
Screen Size
Number of horizontal pixels:

» 120, 240, 360, 600, and 720 in monodirectional
connection mode

e 240, 480, and 720 in bidirectional connection
mode

Number of vertical pixels:

* 240in single-rate sequential drive mode
» 480 in double-rate sequentia drive mode

Single-Rate Sequential Drive Mode and Double-
Rate Sequential Drive Mode

Single-Rate Sequential Drive Mode: A typical
TV signal* has 525 scanning lines, 480 of which
are part of the valid display period. In interlace
scanning mode, 480 scanning lines are equally
divided into afirst field and a second field.

In single-rate sequential drive mode, a 240-pixel-
high LCD panel is used. 240 scanning lines of the
first and second fields of the TV signa are
respectively assigned to the 240 lines of the LCD
panel.

1458

One line of an LCD panel is driven every hori-
zontal scanning period in this mode.

Double-Rate Sequential Drive Mode: To obtain a
high-resolution display, a 480-pixel-high LCD
panel isused. If 480 scanning lines are respectively
assigned to the 480 lines of the LCD panel, the
LCD alternating frequency becomes 15 Hz, which
causes flickering and degrades display quality. To
avoid this problem, the following method is
employed. In the first field, the first scanning line
is assigned to the first and second lines of the LCD
panel, the second scanning line is assigned to the
third and fourth lines, and so on. In the second
field, the first scanning line is assigned to the
second and third lines, the second scanning line is
assigned to the fourth and fifth lines, and so on.

Two lines of an LCD panel are driven every
horizontal scanning period in this mode.

Note: * Refer to the index for the further informa-
tion of NTSC TV system signals and
LCD.
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Supportable Types of Color Filter
Arrangements

The order and timing for the HD66300T to output
color signals depend on the color filter arrange-
ment on a TFT-type LCD panel. The HD66300T

can support TFT-type LCD panels having the
following color filter arrangements by specifying
the operation of the internal color sequence
controller and by changing the external signals to
be supplied.

T O|0| 0~
@ 0| OGO -~
W 0| Q| W~
|| 0| 0O~

(a) Diagonal from top-left to bottom-right mosaic
pattern

D 0|6 |0~
Q| 0| WO [~
W || W~
T 0| Q| O~

(b) Diagonal from top-left to bottom-left mosaic
pattern

|0 | 0|~
QOO O~
| 0| 0| @D (-
|0 | 0|~

(c) Vertical stripe pattern

N B I

rlefe|R]

Rlefe[r]

(Rle]e R
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(d) Unicolor triangular pattern

vt v

(r[efe[r]

elrlele]

rlefe]R]

EINOE

(e) Bicolor triangular pattern

Figure3 Supportable Typesof Color Filter Arrangements
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M ode Setting Pins

Mode setting pins MSF1, MSF2, and D/S must be
set according to both the type of color filter
arrangement on the TFT-type LCD panel and the
drive mode (single-rate sequential drive mode or
double-rate sequential drive mode). These pins
activate the internal color segquence controller,
which changes the sequence of color video signals
corresponding to each sample and hold circuit and
allows the LS| to output color data in the right
order for the LCD panel being used.

Per-Field Inversion and Per-Linelnversion

The inversion mode of LCD drive signals can be
selected by pin L/F.

Per-Field Inversion (Available with L/F = Low)

In a certain field, all LCD drive signals have one
polarity and in the following field, they all have the
inverted polarity.

Per-Linelnversion (Available with L/F = High)

In a certain field, al LCD drive signals have
positive polarity in odd number lines and negative
polarity in even number lines, while in the
following field, the situation is reversed, that is,
negative polarity in odd number lines and positive
polarity in even number lines.

Tablel M ode Setting Pins

Filter Arrangement Drive Mode D/S MSF1  MSF2 Referential Timing Charts

Diagonal mosaic Single-rate GND GND Vce, GND MODES 15, 16, 18, and 19

pattern Double-ratt Ve  GND Voo, GND  MODES1,2,5,6,8,9, 12,
and 13

Vertical stripe Single-rate GND Vee Vee MODES 17 and 20

pattern Doubleratt  Vee  Vee  Vee MODES 3, 7, 10, and 14

Unicolor triangular Single-rate GND Vee Vee MODES 17 and 20

pattern Double-rate Vee  Vee  GND MODES 4 and 11

Bicolor triangular Single-rate GND Vee GND MODE 17

pattern Double-rate Vee ~ Vee ~ GND MODES 4 and 11

Single-rate: Single-rate sequential drive mode
Double-rate: Double-rate sequential drive mode

1460
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Interface
Video Signals Connection

Video signals must be connected to pins Vx1, Vx2,
Vx3, Wi, W2, and Vy3; in principle, positive
video signals R, G, and B signals must be input to
pins Vx1, Vx2, and Vx3, and negative video
signalsR, G, and B to pins Viy1, Vy2, and Vly3. For
actual connection between an LCD panel and the
LCD drive signal output pins, refer to the follow-
ing example.

In the Case of Diagonal from Top-L eft to
Bottom-Right M osaic Pattern

This example describes the case in which an LCD
panel having a diagonal from top-left to bottom-
right mosaic pattern is driven in double-rate
sequential drive mode and monodirectional con-
nection mode.

The Color Sequence for Each Output Pin

Output Pin Color Sequence

D1(=D3k+1) R-B-G-R-
D2(=D3k+2) G-R-B-G -
D3(=D3k+3) B-G-R-B-

The Signal Sequence for Each Output Pin

Qutput Pin Color Sequence

D1(=D3k+1) Vx1 - Vx3 -5 Vx2 - Vx1 -
D2 (=D3k+2) WVx2 - Vx1 - Vx3 - Vx2 -
D3(=D3k+3) VX3 - Vx2 - Vx1 - Vx3 -

(Refer to MODE 5)

The Connection of Signals

Signal Color
Vx1
Vx2
Vx3
Vyl
Vy2
Vy3

© O J® O O

HD66300T
D1 D2 D3 D3k+1 D3k+2 D3k+3
ﬁ (k=0to 39)
1stline |[R|G|B R[(G|B
2ndline|B[R|G B|R|G
3rdline |[G|B|R G[(B|R
4thline |[R|G|B R|G|B

HITACHI
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In the Case of Diagonal from Top-Right to
Bottom-L eft M osaic Pattern, Vertical Stripe
Pattern

The same procedure for video signal connection
applies to the case in which a TFT-type LCD panel
having a diagonal from top-right to bottom-left
mosaic pattern or a vertical stripe pattern is used,
as well asto the cases where a pand of any pattern
is used through the bidirectional connection mode.

Triangular Pattern, Single-Rate Sequential
Drive Mode

The following procedures are required when a
panel of unicolor or bicolor triangular pattern is
used:

Unicolor Triangular Pattern, Single-Rate Se-
guentia Drive Mode

The clock phase must be changed every line
because of the 1.5-pixel phase shift between
even number lines and odd number lines.
(Refer to the explanation of sampling clocks.)

The connection of signals here is the same as
that described above.

Bicolor Triangular Pattern, Single-Rate Se-
guentia Drive Mode

The clock phase must be changed every line
because of the 0.5-pixel phase shift between
even number lines and odd number lines.
(Refer to the explanation of sampling clocks.)
The connection of video signals in the second
field must be changed from that in the first
field. See the following tables.

The Color Sequence for Each Output Pin

Output Pin Color Sequence
HD66300T
D1 (=D3k +1) R-B-R-B-
= N M < W
O o o o0 D2(:D3k+2) GoR-G-SsRo
D3 (= D3k + 3) B-G-B-G-

The Signal Sequence for Each Output Pin

Output Pin Signal Sequence
1st field D1 (= D3k + 1) Vx1 - Wl - Vx1 - Wyl -
D2 (= D3k + 2) VX2 - W2 - Vx2 - Wy2 -
2nd field D1 (=D3k + 1) Wyl - Vx1 - Wl 5 x1 -
D3 (= D3k + 3) Vy3 - Vx3 - W3 - Vx3 -

(Refer to Mode 17)

The Connection of Signal in Each Field

Per-Line Inversion
Mode (L/F = High)

Per-Field Inversion
Mode (L/F = Low)

1st Field 2nd Field 1st Field 2nd Field
Vx1 R B R B
Vx2 G R G R
Vx3 B G B G
vyl B R B R
Vy2 R G R G
Vy3 G B G B
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Triangular Pattern, Double-Rate Sequential
Drive Mode

Changing the phase of the sampling clocks is
sufficient when the panel is driven in single-rate
sequential drive mode. However, when the panel is
driven in double-rate sequential drive mode, the

above countermeasure does not work, since the
display data for two lines is sampled at one time
here. Consequently, delaying the input video signal
for a time period corresponding to the shift be-
tween pixelsisrequired.

HDG66300T

A shift in pixel position

exists between the lines.

Video
signal

Delayed video
signal

For the 2nd line

For the 1st line

Sampling
clocks

Figure5 Sampling Clock Phase Delay

HITACHI
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1. Unicolor Triangular Pattern, Double-Rate Sequential Drive Mode

The Signal Sequence for Each Output Pin (In Interlace Mode)

HD66300T

The Color Sequence for Each Output Pin

Output Pin

Color Sequence

D1 (= D3k + 1)
D2 (= D3k + 2)
D3 (= D3k + 3)

R_.R-R_-R-
G-G-G-G-
B.B_.B_-B-_

Output Pin Signal Sequence
1st field D1 (= D3k + 1) Vx1 - Wyl - Vx1 - Wl -
D2 (=D3k + 2) VX2 - VY2 - Vx2 - W2 -
D3 (= D3k + 3) VX3 - V3 - VX3 - W3 -
2nd field D1 (=D3k +1) Vyl - VX1 - Wyl - Vx1 -
D2 (=D3k + 2) Vy2 - VX2 - W2 - Vx2 -
D3 (= D3k + 3) W3 - VX3 - W3 - VX3 -

(Refer to MODE 4)

The Signal Sequence for Each Output Pin (In Non-Interlace Mode)

Output Pin Signal Sequence
1st field D1 (= D3k + 1) Vx1l - Wyl - Vx1 - Wl -
D2 (= D3k + 2) VX2 - Vy2 - VX2 - VWy2 -
D3 (= D3k + 3) VX3 - W3 - Vx3 - W3 -
2nd field D1 (= D3k + 1) Vx1l - Wyl - Vx1 - Wyl -
D2 (= D3k + 2) VX2 - VWy2 - VX2 - VW2 -
D3 (= D3k + 3) VX3 - W3 - Vx3 - W3 -

(Refer to MODE 11)

1464
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The Connection of Signals in Each Field (In Interlace Mode)

Per-Field Inversion
Mode (L/F = Low)

Per-Line Inversion
Mode (L/F = High)

1st Field 2nd Field 1st Field 2nd Field
Vx1 Delayed R R Delayed R R
Vx2 Delayed G G Delayed G G
Vx3 Delayed B B Delayed B B
Vyl R Delayed R R Delayed R
Vy2 G Delayed G G Delayed G
Vy3 B Delayed B B Delayed B

The Connection of Signals in Each Field (In Non-Interlace Mode)

Per-Field Inversion
Mode (L/F = Low)

Per-Line Inversion
Mode (L/F = High)

1st Field 2nd Field 1st Field 2nd Field
Vx1 Delayed R Delayed R Delayed R Delayed R
Vx2 Delayed G Delayed G Delayed G Delayed G
Vx3 Delayed B Delayed B Delayed B Delayed B
Vyl R R R R
Vy2 G G G G
Vy3 B B B B

HITACHI
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2. Bicolor Triangular Pattern, Double-Rate Sequential Drive Mode

1st line

2nd line

3rd line

4th line

HD66300T

The Color Sequence for Each Output Pin

Output Pin Color Sequence
D1 (= D3k + 1) R -R R -R -
D2 (= D3k + 2) G-R -G =R -
D3 (= D3k + 3) B-G-B_-G-

The Signal Sequence for Each Output Pin (In Interlace Mode)

Output Pin Signal Sequence
1st field D1 (= D3k + 1) Vx1 - Wyl - Vx1 - Wil
D2 (= D3k + 2) VX2 - Vy2 - Vx2 - Wy2 -
D3 (= D3k + 3) VX3 - W3 - VX3 - W3 -
2nd field D1 (=D3k + 1) Vyl - Vx1 - Wyl - Vx1 -
D2 (= D3k + 2) Vy2 - VX2 - W2 - VX2 -
D3 (= D3k + 3) W3 - Vx3 - W3 - Vx3 -

(Refer to MODE 4)

The Signal Sequence for Each Output Pin (In Non-Interlace Mode)

Output Pin Signal Sequence
1st field D1 (=D3k + 1) Vx1 - Vyl - Vx1 - Wyl -
D2 (= D3k + 2) VX2 - W2 o VX2 - W2 -
D3 (= D3k + 3) Vx3 - Vy3 - Vx3 - VWy3 -
2nd field D1 (=D3k + 1) Vx1 - Wyl - Vx1 - Wl -
D2 (= D3k + 2) VX2 - W2 o VX2 - W2 -
D3 (= D3k + 3) Vx3 - Vy3 - Vx3 - VWy3 -

(Refer to MODE 11)
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The Connection of Signals in Each Field (in Interlace Mode)

Per-Field Inversion

Mode (L/F = Low)

Per-Line Inversion

Mode (L/F = High)

1st Field 2nd Field 1st Field 2nd Field
Vx1 Delayed R B Delayed R B
Vx2 Delayed G R Delayed G R
Vx3 Delayed B G Delayed B G
Vyl B Delayed R B Delayed R
Vy2 R Delayed G R Delayed G
Vy3 G Delayed B G Delayed B

The Connection of Signals in Each Field (in Non-Interlace Mode)

Per-Field Inversion

Mode (L/F = Low)

Per-Line Inversion

Mode (L/F = High)

1st Field 2nd Field 1st Field 2nd Field
Vx1 Delayed R Delayed R Delayed R Delayed R
Vx2 Delayed G Delayed G Delayed G Delayed G
Vx3 Delayed B Delayed B Delayed B Delayed B
Vyl B B B B
Vy2 R R R R
Vy3 G G G G

HITACHI
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Connection to LCD Panels

There are two modes of connecting HD66300T

chipsto an LCD panel:

1) monodirectional connection mode

In the former mode, the HD66300Ts are set on
either the upper side or lower side of the panel,
while in the latter mode, the HD66300Ts are set on
the upper drivers and the lower
drivers are aternately connected to each pixel-

both sides and

T _ column.
2) bidirectiona connection mode
e e
SHL SHL
— DL DR DL DR[—™
HD66300T HD66300T
Dlessresasssnannnnas D120 Dlessresasssnannnnns D120
LCD panel

T

Figure6 Monodirectional Connection Mode

3 3
SHL SHL
— DL DR DL DR
HD66300T HD66300T
Dl D2 .............. D120 Dl D2 .............. Dlzo
[Teeoees
D120 D11Q:rerreeres D1 D120 D11Q:rerrevree D1
HD66300T HD66300T
—1 DR DL DR DL
SHL SHL
Vee Vee

1468
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Internal Operation

The HD66300T has four sample and hold circuits
for each outputs as shown in the block diagram,
and its internal bidirectional shift register controls
which circuits to sample data.

It has three-phase shift clocks with mutual phase
difference of 120° to drive the shift register, which
enables driving an LCD panel with mosaic pattern
and triangular pattern.

The operation of sample and hold circuits and
sampling operation are described below followed
by the description of the relationship between
three-phase shift clock phases and frequencies.

After the above description, determination of bias
voltage is described; bias voltage controls driving
characteristics of adifferential amplifier and output
buffer of the sample and hold circuits.

Finally, the OE and FD signals are described; they
determine the operation of the sample and hold
shift matrix circuit. Timing charts for each mode
follow the description.

Sample and Hold Circuitry
Operation of Sample and Hold Circuitry

The HD66300T has four sample and hold circuits
A, B, C, and D per LCD drive signal output.
Sample and hold circuit pair A and B is supplied
with the same sampling clock pulses as circuit pair
C and D. One of the signals output by these
circuitsis connected to an output driver.

These sample and hold circuits repeat sampling
and outputting of signals aternately to drive an
TFT-type LCD panel.

O Sample and hold o \C
( circuit (A)
Sample and hold o0 >0 |
Video O circuit (B)
signals 4f
input
Sample and hold o \C |
O circuit ©
Sample and hold o \C
~ O circuit (D)
Sampling
clockl O
Sampling o
clock 2

Output driver ——O  OQutput

Figure8 Sampleand Hold Circuitry

HITACHI
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In single-rate sequential drive mode, sample and
hold circuits A and D are aternately used; circuits
B and C perform sampling operation, but are not
used since they are not connected to the output
driver.

In single-rate sequential drive mode, one sample
and hold circuit samples the signa during one
horizontal scanning period, and outputs it as an
LCD drive signad in the following horizontal
scanning period.

In double-rate sequential drive mode, all sample

and hold circuits A, B, C, and D are aternately
used.

In double-rate sequential drive mode, two sample
and hold circuits sample two signals during one
horizontal scanning period, and output one of them
as an LCD drive signa in the first haf of the
following horizontal scanning period, and output
the other signal in the second half.

The following shows the timing charts of sampling
and outputting operation.

-
oE [ 1 [ 1 [ ] [ ]
- A 7] sAMPLING  |”70UTPUT /] SAMPLING [
Sample | B Not used
and
hoais | © Not used
L D U oieur 7] sampuNGg [ outPut /)
OUTPUT X D X A X D X
Figure9 Sampling Timing Charts of Single-Rate Sequential Drive Mode
~—
OF [ I B O I e
A |  savpLNG  [OUTPUT] |  savpung  [OUTPUT
Z?;nple B 7/ SAMPLNG | [oUTPUT]  SAMPLING |
Eﬁiits c [OUTPUT] |  sawmpLNg  [oUTPUT/ |
LD | [ouTPUT]| SAMPLING | [oUTPUT]
OUTPUT X c X b XA X B X ¢ X b X
Figure 10 Sampling Timing Charts of Double-Rate Sequential Drive Mode
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Sampling Operation

The HD66300T has a bidirectional shift register
composed of 120 bits and each bit of the shift
register generates the sampling pulses to control
the sampling operation of the four sample and hold
circuits connected to each LCD drive signal output
pin. When a bit of the shift register is 1, the
corresponding sample and hold circuits are in the
sampling state; when it is O, the corresponding
sample and hold circuits are in the hold state.

activates in turn the sample and hold circuits
corresponding to each LCD drive signal output pin.

Figure 11 is a shift register sketch illustrating the
relationship between the shift register and the shift
clocks HCK1, HCK2, and HCK3. Note that the
order of sampling pulse generation depends on the
state of pin SHL. D1 corresponds to DL and D120
to DR.

Figure 12 is a timing chart of sampling pulses

Consequently, shifting a 1 into the shift register ~ generated by the shift register.
D{ D{ D{ th ----------- Dl{? les D119 D120 Output pins
SHL [ SH2 | SH3 | SH4 | -eeeeeeee SH117| SH118[ SH119| SH120 Sample and hold circuitry
| U U T A A A A
DL O=—={ SR1| SR2 | SR3 | SR4 | -eeeeeee: SR117|SR118|SR119| sSR120(«—O DR shift register
SHLO—1 . i
T/ 1 Q/ T
HCK1 O .
HCK2 O
HCK3 O

Figure1l Shift Register Sketch
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HCK1

HCK2

I
W

heks 4 L)L LT L

F

Blreu )

SR1 ( o

SR? 33_|1
SR3 ([ S

srig —

SR119 (

SR120 (

5 - ss

(INPUT)

(@) SHL=High
HCK1 LU
L

HCK2

s 4 L)L L L

oy

(INPUT)

SR1 ] (

SR2 R S—

SR3 S

SR118 (L
SR119 (L N
SR120 (G
B =

(b) SHL=Low
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Figure12 Sampling Pulse Timing Chart
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Three-Phase Shift Clocks

Three-Phase Shift Clocks and Sample Start
Signal: Shift clocks HCK1, HCK2, and HCK3,
which are operation clocks for the shift register,
must be three-phase clocks with 50-percent duty.
The HCK2 clock must be generated 120° after the
HCK1 clock, and the HCK3 clock 240° after the
HCK1 clock. Sampling operation starts when 1 is
input from pin DL or DR at a rising edge of the

HCK1 clock pulse.

In monodirectional connection mode, al the
HD66300T chips must be supplied with the same
three-phase shift clock pulses. In interleaved con-
nection mode, the frequency of the three-phase
shift clocks must be half of that in monodirectional
connection mode, and the phase shift between the
upper drivers clocks and the lower drivers clocks
must be one pixel.

(@) In monodirectional connection mode

HCK1 _T |
HCK2 |
For upper
drivers HCK3
DL/DR
1 pixel
-~
HCK1 ‘ 1
HCK2 ~ | |
For lower
drivers HCK3
DL/DR l_j

The lower driver clock pulses follow the upper driver clock pulses by one pixel.

(b) Ininterleaved connection mode

Figure 13 Three-Phase Shift Clocksand Sample Start Signal

HITACHI
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Some position shift exists between the pixels of odd number lines. The required phase shift is 1.5
even number lines and those of odd number lines  pixels for LCD panels having a unicolor triangular
for LCD panels having triangular patterns. This  pattern, while it is 0.5 pixels for those having a
requires generating a phase shift between thethree-  bicolor triangular pattern.

phase clocks for even number lines and those for

111y

1st line |R|G|B|R|

2nd line BEEE

3rd line |R |G| B| R|

4th line IrR|c|B|R]

111y

1stline |R|G|B|R|

2ndiine |B|R|G|B]

3rd line |R |G| B| R|

anine |[B|R|[c|B|

For odd number

For odd number For even number :
lines lines

lines

For even number

lines

o f LT LT L
ok —— I LT LT
HCKg_h_l I e B
DL/DRJj—|

1.5- plxel delay
HCK1 _| l_
HCK2
HCK3 —1

=

DL/DR

(@) Unicolor triangular pattern

HCK1-_4 L [ R
weke ——1 LT LT
HCK3—§|_| I s I
DL/DRJ_‘F|

. 0.5- plxel delay

HCK1 ___f___j
Hek2 | [ [ [
HCK3

DL/DR —I_l

(b) Bicolor triangular pattern

Figure14 3-Phase Shift Clock Shift with Triangular Pattern
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How to Generate Three-Phase Shift Clocks:
Three-phase shift clocks can be generated by
dividing the base clock, which is generated from a
horizontal synchronizing clock, through the use of
afreguency multiplier such asaPLL circuit.

The number of horizontal pixels of the LCD panel
and the valid display ratio determines the base
clock frequency f.

If the number of horizontal pixels is 480 and the
valid display ratio is 95% in the NTSC system, the

base clock frequency f is about 9.59 MHz accord-
ing to the following equation.

f = (1/valid display period) x (no. of horizontal
pixels/valid display ratio)
= 480/(52.7 psec x 0.95)
= 9.59 (MHz)

The three-phase clocks can be generated by divid-
ing f by 3 (in the monodirectional connection
mode) or 6 (in the bidirectional connection mode).

480 pixels (95%)
-y

Video
signals

' Horizontal '
retrace period

Valid display period

Figure15 Base Clock

HITACHI
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For upper
drivers

For lower
drivers

(&) In monodirectional connection mode

o Juududidube

e | L L

HCK2
HCKS3

ea | L L

HCK2
HCK3

(b) In interleaved connection mode

1476
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Bias Voltage

Voltages Vs » Vs, @nd Vi, control the drive
capability of the output buffer and differential
amplifier. Here the LSI must be used in the range
of

Vee = 4.0V < Vs Vst » Vio < Vec — 2.0 V

Vs controls the drive current capability of the
output buffer when OE is high (IVg) and Vpey
controls the leakage correction current of when OE
is low (IVgy). Figure 17 and figure 18 show the
relationship between Vg and Vg and the
relationship between 1V gy and Vg, respectively.

Vg and Vg should be to an appropriate level
for the electrical characteristics of the LCD panel
used.

Therisetime (tppr) and the fall time (tppg) of the
output buffer depend on the input level of V.

Figure 19 shows the relationship between tppg,
tpprF and Vs,

Vo controls the bias current of the differential
amplifier (IVp).

Figure 20 shows the relationship between the rise
and fall times (tppR, topg) Of the output buffer and
Vo

Vo should be adjusted to an appropriate level for
the electrical characteristics of the LCD pane
used.

The increase of total current consumption is 120
times larger than that of 1Vpgg, 1Vpgy and 1V,
because figure 17, 18 and 21 each shows the case
of one output and HD66300T has 120 outputs.

Figure 17, 18, 19, 20 and 21 are just for reference
and do not guarantee the characteristics.

Vpse

(A)
1,000
800 -
600 -
400 -
200~

T 00
1 23 4 5 VeV (V)

Vbsh

WA [
80~
60 [~
a0

L1
1 2 3 4 5 VeeVpsu(V)

Figure 17 1Vpsp VSVee—Vpss

HITACHI

Figure 18 [VpeH VSVce—VbsH
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topF
(1)
t 10—
DDR
('S))
Vbo = Vec—3V
C, =100 pF
2 5L
Vbo =Vec—3V
i C_ = 100 pF
1
| | | | | !
1 2 3 1 2 3
Vbss (V) Vibss (V)
Figure19 tppr, tpoprF VS Vs
tDDR tDDF
(1S) (HS)
50 Sr
Vbsg = Vcc—3 V Vs = Vcc—3V
C_ = 100 pF C_= 100 pF
| | | | | |
1 2 3 1 2 3
Vo (V) Vo (V)

Figure 20 tppr, tbor VS Vpo
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Vpo
(1)
50 -
40~
30
20
10+

L1
1 2 3 4 5 VeV (V)

Figure2l 1VpoVvsVee—Vio

OE / \

tbpr .
D1-D120

topF _

——
90% (Vin = VCC -35 V)

10% (Vi = Vg + 1.5 V)

Figure22 Definition of tppr and tppg
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OE Signal
The OE signal has the following functions:

Clock for Internal Circuits. Controls the sample
and hold circuitry and the controller of the shift
matrix circuit, and switches the output signal at the
OE signal rising edge.

Switching of Drive Capability of the Output
Buffer: Determines the current drive capability of
the output buffer;

OE = high: Drives with large current (300 pA, typ)
OE = low: Drives with small current (20 pA, typ)

This function alows the output buffer to operate
with large current during the transition of an output
signal, thus shortening its falling time. At the same
time it allows the output buffer to operate with
small current while an output signal is stable,
lowering current consumption.

The drive current is controlled by bias voltages
Vs (large current) and Vg (small current).

oF I
signal ‘ ‘ ‘
Output
signal ! ! !
Large Small
! current current

Figure 23 Switching of Drive Capability of the Output Buffer
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FD Signal

The FD signal is the field determination signal; a
field is determined by the state of this signal at the
rising edge of the OE signal. This signal syn-
chronizes the internal controllerswith TV signals.

The order of outputting signalsis determined at the
fourth rising edge of the OE signal after the rising
or faling edge of the FD signal in double-rate
sequential drive mode, while it is determined at the
third rising edge in single-rate sequential drive
mode; herein after, as long as the FD signal is not
changed, signals will be output in the determined
order at most every 12 pulses of the OE signal in

double-rate sequential drive mode, while at most
every 6 pulsesin single-rate sequential drive mode.

The FD signal should usually be high in the first
field and low in the second field. In some modes,
however, it should be high in both fields, but low
for at least one-pulse time period of the OE signal
during the horizontal scanning period.

The order of outputting signals and the timing of
inputting the FD signal vary depending on the
mode. For more details, refer to the appropriate
timing charts.

Timing Chartsfor Each Mode

Table2

Single (D/S = Low)

Reference Timing Chartsfor Each Mode

Double (D/S = High)

Interlace Non-Interlace
Filter Arrangement Per-Line  Per-Field Per-Line Per-Field Per-Line Per-Field
Mosaic  Top- Inter- MODE 15 MODE 18 MODE2 MODE 6 MODE 9 MODE 13
left to leaved
bottom-
iaht Mono- MODE 16 MODE 19 MODE1 MODES5 MODE 8 MODE 12
"9 directional
Top- Inter- MODE 16 MODE 19 MODE1 MODEDS5 MODE 8 MODE 12
rightto leaved
bottom-
left Mono- MODE 15 MODE 18 MODE2 MODE 6 MODE 9 MODE 13
€ directional
Vertical stripe MODE 17 MODE 20 MODE3 MODE7 MODE 10 MODE 14
Unicolor triangular MODE 17 MODE 20 MODE4 MODE 4 MODE 11 MODE 11
Bicolor triangular MODE 17 MODE 17 MODE4 MODE 4 MODE 11 MODE 11
Single: Single-rate sequential drive mode
Double: Double-rate sequential drive mode
Per-Line: Per-line inversion mode
Per-Field: Per-field inversion mode
Interleaved: Interleaved connection mode
Monodirectional: Monodirectional connection mode
1481
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MODE 1
D/S Vce
L/F Vce
MSF1 | GND
MSF2 Vce
Video 21 [22] [23 ][ 24 ][ 25 [ 26 ][ 27 | [ 28] [29][30] [ \][262] [263 264
L L L L L L L L L L L L L
DL/DR I I I I I I I I I ( I
OE S_| LML L
((
FD ) .
A[__IsAamPLE[oUT] [SAMPLE[OUT] [SAMPLEJOUT] [SAMPLE[OUT] [ ] ﬁﬁ Jout] T ]
Sample and | B[L_TSAMPLE] _JoUT[SAMPLE]  JOUT[SAMPLE]  JOUT[SAMPLE] JouT] | T Toud ]
hold circuits | C]| [ TsAawmpLE]ouT] [SAMPLE JOUT]  [SAMPLE [OUT] _ [SAMPLE [OUT] ( [savPLEJouT] |
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [OUT] SAMPLE | [\ [SAMPLE] [ouT]

D3k+1 __ X X X X XwaxioypraxiyzdaxinaXinexiyiogwainXindad) XuaxninaxwaxX X
D3k+2 __ X X X X Xuuypaiypadiyxinexiy oz Xiidnay sy XaxiyaxnaxiygX X
D3k+3 X X X X Xy s xinzXoaiyg iy Q) XdxyaxnaxiypX X

First field

Ga-1 [ 1 (
Ga-2 [ - ()()
Ga-480 R [— -1
Video 282 283 284 [285] [286] [287] [288] [289] [290] [291] [ \{] [525] 1 2
L L L L L L L L L L L L
DL/DR I I I I I I I I ( I
OE BS T
(
FD ) .
Al [ [ | | SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | | % JouT] | ]
Sample and | B[_1 [ [ [SAWPLE] [OUT[SAMPLE] _[OUTISAMPLE] _Jout] [ & [ [ouT ]
- hold circuits | C| | | | | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] { [ SAMPLE JOUT] ]
o DI [ TsAawpLE] [ouT[sAMPLE] [ouT[SAMPLE] JouTt[sAmPLE] [ \ [SAMPLE] T ]
-
§ D3k+l _ X X X X X X X XuypxaXy2XaxXwaney ey iy dxie) XpxydxnaxX X X
B | D3k+2 XX KKK KK XXX ad s e mxix XX
D3k+3 __ X X X X X X X XXy pXnaXyysxneXyixngXyyz i) XdyaxXpxX X X
Ga-1 [ 1 (
Ga-2 l_l ()()
Ga-480 I S R
1482
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First field

Second field

MODE 2
D/S Vce
L/F Vce

MSF1 | GND
MSF2 | GND

Video 21 [22][23 ] [24][25][26 ][ 27 128 ][ 29130 ][ \1 [262] [263 264
L LI LI LI LI LI ] ] LI LI LI LI LI

DL/DR I I I I I I I I [ |
)
OE S
(
FD ) .
{L
Al [ SAMPLE JOUT] [ SAMPLE JOoUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | [\ JouT] | ]
Sample and | B[__ISAMPLE]  ouT[sAMPLE] JouT[sAmPLE] JouT[sAMPLE] Jout[ ) [ [ouT| ]
7
hold circuits | C| | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] |
DI | [ SAMPLE | JOUT[ SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | [\ [SAMPLE] JouT]

D3k+1 XX XX Xewaxody e axina Xy Xudyiioaxndx X
D3k+2 __ X X X X XuaxwaxioaxwaxrmsxiypdeexingXainaioa ey XupdwaioaxwpxX X
D3k+3 X X X X XXXz iXineydinapnaxineiypdeax) XuexwdnaxwsX X

Ga-1 1 ()()
Ga-2 N ()()
Ga-480 I — — 1

Video 282 283 284 [285] [286] [287] [288] [289] [290] [291] [ 1 [525] 1 2
L LI LI LI LI LI ] ] LI LI LI LI LI

DL/DR I I I I I I I [ |
)
OE  1JLILILILT L g e e e
(
FD ) -
{L
Al T I [ IsavmPLEJouT] T[sAaMPLEJout] [sampLEJout] T T\ Joutr | ]
7
Sample and B | | | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JouT] | | JouT] ]
hold circuits | C]| 1 [ T  TsawpLEJouT] [sAMPLEJouT]  [SAMPLE [ouT] | [SAMPLEJOUT] |
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [\ [SAMPLE] I ]

D3k+l __ X X X X XX X XuypraxndeaxinaXindyioaxdinxadeax) XuapdwaxinaX X X
D3k+2 X X X X X X X Xyl iz XaxinaoaxX X X
D3k+3 X X X X X X X Xy ioeiyaX iy idex) XexyidneX X X

Ga-1 [l (
Ga-2 I S §
Ga-480 B s R
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MODE 3
D/S Vcc
L/F Vce

MSF1 | Vcc
MSF2 | Vcc

Video 21 [22][23 ] [24][25][26 [ 271281 [29][30] [\ [262] [263 264
L LI LI LI LI ] ] ] LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OE B I)SJ LI
((
FD D) .
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | Iﬂﬂ JouT] | ]
Sample and | B[L_TSAMPLE]  JoUT[SAMPLE]  [OUT[SAMPLE[  [OUT[SAMPLE]  ouT] |§§| JouT] ]
hold circuits | C]| [ TsamPLEJouT] TSAMPLE JOUT[  [SAMPLE[OUT] [ SAMPLE JOUT] QQISAMPLEIOUTI ]
o DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE | [ouT]
[}
2
B D3k+1 X X X X XXy Xy X Xy Xy Ry Ry ;XA Xy XXX X
i

D3k+2 __ X X X X XuaxwaxioaxXuwaimexizeexinzXineiyioaxaxinainzdeax) XuexdwaxinexXwsX X
D3k+3 __ X X X X XgXuddyduaiydinsinsxioaxiyaxindiddiydie) XmsxinexnaxiygX X

Ga-l [1 %
Ga—2 [ ()()
Ga-480 E— — —I1

Video 282 283 284 [7285] [286] [287] [288] [289] [290] [Ze1] [ {1 [G25] 1 2
—u L L L L LI LI LI L L L L L

DL/DR I I I I I I I [ |
))
OFE  TILII M m e re g e e re e
(
FD D)
{L
Al | | | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | [ ) JouT] | ]
7
Sample and | B[_1 [ T TsAamptE] JouT[sAmPLE] JouT[sAMPLE] Jout [\ [ JouT] ]
hold circuits | C| 1 [ T TsavmpLEJout]  [sAMPLEJoUT]  [SAMPLE]JoUT] \\ [SAMPLE JouT] ]
DI [ IsavPLE] JouT[sAMPLE] JouT[SAMPLE] [ouT[SAMPLE] [ \\[SAMPLE] T ]

D3k+l _ X X X X X X X Xy oy iy iy XdXyiXoaX X X
D3k+2 __ X X X XXX X Xuwaeewaxiomaxiyaoexiyzeiadeeinaiex) XayaxXneX X X
D3k+3 X X X X ey ydirax) XeeinaxaX X X

Second field

Ga-1 [ ] (
Ga-2 [ — (
Ga-480 R — S
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First field

Second field

MODE 4
D/S Vce
L/F  Mcc/GND|
MSF1 | Vcc
MSF2 | GND

Vidleo 21 [22] [23 ] [24 ] [25] [26] [27][28][29] [30] [ Y] [262] [263 264
U LI LI LI U U U L LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OE LI I)S_| LI
(

FD D)

A[__TIsampLEJouT] [sAMPLEJoUT] [SAMPLEJOUT] [sAmPLEJout] [ ] ﬂﬂ Jout] ] ]
Sample and | B[L_ISAMPLE]  JoUT[SAMPLE]  JoUT[SAMPLE] [OUT[SAMPLE]  [ouT] | T Tout ]
hold circuits | C| | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] ﬁﬁ [ SAMPLE JouUT] |

DI | [ SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [\ [SAMPLE] JouT]
D3k+1 X X X X XXy oy Ry Ry Ry Ry Xy X<y Sy apyiX X

D3k+2 __ X X X X XuaxzXeaxiyzomexixioaxiyexiyzeexinsoexXnioa) XuexzdeexinzX X
D3k+3 __ X X X X XuxuwaxiraXidirmsxind g iydxinadimsindinaq) XugdwexinaxXwdX X

Ga-1 1 ()()
Ga-2 N - ()()
Ga-480 I f— — 1

Video 282 283 284 [285] [286] [287 ] [288] [289] [290] [291 ] ] 525 1 2
L LI LI LI LI ] ] LI LI LI LI LI LI

DL/DR I I I I I I I [ |
))
OE  1JLITLILILT L g e e e e
(
FD )] .
{L
Al 1 [T TsawpEJout] T[sAMPLEJouT] [sAmpLEJout] [ T\ out | ]
7
Sample and | B[] [ T Tsawpe] Jout[sAmPLE] JouT[sAMPLE] Jout[ [ \\[ JouT] ]
hold circuits | C]| 1 [ T TsawpLE]ouT] [sAMPLEJoOUT] _ [SAMPLE [ouT] \| [SAMPLE [oUuT] |
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE ] I ]

D3k+l __ X X X X X X X XupomXyp ey ypdeayy XuaopdyixinaX X X
D3k+2 X X X X X X X XuwpreexwaximaxizxloaxlyzXniyeneiaiex) XuaxinaxoeX X X
D3k+3 X X X X X X X XuwdxudyainmsiyaxiaxiygxndiddindiepQ) XsxinaxnaX X X

Ga-1 [ (
Ga-2 [ (
Ga-480 B S

HITACHI 1485



HD66300T

MODE 5
D/S Vce
L/F GND

MSF1 | GND
MSF2 | Vcc

Video 21 [22][23 | [24|[25][26 1 [27 1281 [29][30 ][ §][262] [263] 264
1 LI LI LI LI LI L L L LI LI LI LI
DL/DR I I I I I I I I I ()()I
OE S nnnre
{
FD D)

Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | |I JouT] | ]
Sample and Bl [ SAMPLE | JOUT] SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | JouT] |'| JouT] ]
hold circuits | C| [ TsampLEJouT]  [SAMPLEOUT]  [SAMPLE [OUT]  [SAMPLE JOUT] ( [savpPLEJouT] |
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [OUT] SAMPLE | [\ [SAMPLE] JouT]

D3k+1 __ X X X X X eaprmexine{axaxineaxing e nd e Xuaxuxinaxnex X
D3k+2 __ X X X X XuaxmXoaxaximXngpuexinaXinguaxnapua o o) Xuduainapng X
D3k+3 XX XX XXX XinaxneXnapiexiodXnaps o) Xuapexinaxnax X

First field

Ga-l [1 $
Ga-2 [ ()()
Ga-480 B — =

Video 282 283 284 [785] [286] [287] [288] [289] [290] [Ze1] [ {1 [525] 1 2
—u L L L L L LI LI LI L L L L

DL/DR I I I I I I I [ |
)
OE BS
FDO ] 5
Al | | | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | | % JouT] | ]
Sample and | B[_1 [ T TsAMPLE] JOUT[SAMPLE] [OUT[SAMPLE] [OUT] |' [ JouT ]
hold circuits | C| 1 [ T TsavmpLeEJout] — [sAmPLEJoUT]  [sSAMPLE]JouT] | [SAMPLEJouT] ]
DI [ Tsawpe] JouT[sAmPLE] Jout[sAamPLE] JouT[sAMPLE] [ \ [sAamPLE] T ]

D3k+l _ X X X X X X X XuypxuydxiwaxiyixinaxiyzXypXiyd iy iiydinad) XaxyiyaxX X X
D3k+2 X X X XX XX Xy iyaxiyaiyi gy xXiypuday ey Xz XX
D3k+3 __ X X X X Sy DXy ) XX XX

Second field

Ga-1 [ ] (
Ga-2 [ — (
Ga-480 R — S

1486 HITACHI



HD66300T

First field

Second field

MODE 6
D/S Vce
L/F GND

MSF1 | GND
MSF2 | GND

Video 21 [22][23 ] [24]1[25 | [26 | [27 128129130 ][ ] [262] [263 264
—u L L L L L LI LI L L L L LI

DL/DR I I I I I I I I [
)
OE BS
(
FD )
"
A[_IsampLEJout] [sAmPLE[OUT] [SAMPLEJoUT] [sAmpLEJout] [ T\ Joutr T ]
7
Sample and | B[L_ISAMPLE] _JouT[SAMPLE]  JOoUT[SAMPLE] JouT[sAmpLE] Jout[ T\ T JouT] ]
hold circuits | C]| [ TsampLEJout] [sSAMPLEJOUT]  [SAMPLE JouT]  [SAMPLEJOUT] ) [SAMPLEJouT] |
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [\ [SAMPLE] JouT]

D3k+l __ X X X X XXX uaxneXinduaxinaxnadimnana) Xudinaxex X
D3k+2 X X X X XuXanaxveainexinaXoaneX ey XdXnaxnax X X
D3k+3 X X X X XuupnauaiexinsxinaXoaXngX g aie ) XexnaoaxneX X

Ga-l [ $
Ga-2 [ - ()()
Ga-480 B — —

Video 282 283 284 [7285] [286] [287] [288] [289] [290] [Ze1] [ {1 [G25] 1 2
—u L L L L L LI LI L L L L L

DL/DR I I I I I I I [ |
)
OE T JLTLILIT LM g e e
FD 5
AL T [ [ TsAawpLEJouT] [SAMPLEJouT] — [SAMPLEJoOUT] | |§§ Jout] ] ]
Sample and | B[L_1 [ [ [SAWPLE] [OUT[SAMPLE] _[OUTISAMPLE] _Jout] [ & [ [ouT ]
7
hold circuits | C| | | | | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] ]
DI [ IsampLE]  JouT[sAmpPLE]  JouT[SAMPLE]  JouTt[SAMPLE] T \\ [ SAMPLE] 1

D3k+l _ X X X XXX X Xuypxuwwaiyiina gy ey Xz XX
D3k+2 X X X XX XX Xzl i) XaypnaxingX XX
D3k+3 __ X X X X X X X XXXy i) XuadwedypX X X

Ga-1 [ (
Ga-2 l_l ()()
Ga-480 R — S

HITACHI 1487



HD66300T

MODE 7
D/S Vcc
L/F GND

MSF1 | Vcc
MSF2 | Vcc

Video 21 [22|[23 | [24|[25][26 1 [27 1281 [29][30 [ ][262] [263] 264
1 LI LI LI LI L L L LI LI LI LI LI
DL/DR I I I I I I I I I ()()I
OE KL
({
FD )]

Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | Iﬂﬂ JouT] | ]
Sample and Bl [ SAMPLE | JOUT[ SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | JouT] |§§| JouT] ]
hold circuits | C]| [ TsamPLEJouT] TSAMPLE JOUT[  [SAMPLE[OUT] [ SAMPLE JOUT] QQISAMPLEIOUTI ]
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE | [ouT]

D3k+1 __ X X X X XuuXoaXuadmXnapQeadaX i ap e napdnayy XuapuaxinaxXuax X
D3k+2 __ X X X X XuaxexioaxXneximaxinedeexinaXnexaxinexnexinaxinapdeax) XuexexinexXuex X
D3k+3 XX XX XXX exinadxaxnaXindandXnadexindxa) XudxiexinaXinex X

First field

Ga-l [1 %
Ga—2 [ ()()
Ga-480 E— — —I1

Video 282 283 284 [7285] [286] [287] [288] [289] [290] [Ze1] [ {1 [G25] 1 2
—u L L L L LI LI LI L L L L L

DL/DR I I I I I I I [ |
))
OFE  TILII M m e re g e e re e
FD ] )
Al | | | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | |§§ JouT] | ]
Sample and | B[_1 [ T TsAmpLE] JouT[SAMPLE] JOUT[SAMPLE]  [OUT] lgl JouT] ]
hold circuits | C| 1 [ T TsavmpLEJout]  [sAMPLEJoUT]  [SAMPLE]JoUT] \\ [SAMPLE JouT] ]
DI [ IsavPLE] JouT[sAMPLE] JouT[SAMPLE] [ouT[SAMPLE] [ \\[SAMPLE] T ]

D3k+l _ X X X X X X X Xy Dy iy Xy XXX X X
D3k+2 __ X X X XXX X XuwauwwaxiyaxiaXlalyaya i) XwainaXizX XX
D3k+3 X X X X Sy iy Xwdnaxwd XX

Second field

Ga-1 [ ] (
Ga-2 [ — (
Ga-480 R — S

1488 HITACHI
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First field

Second field

MODE 8
D/S Vce
L/F Vce

MSF1 | GND
MSF2 | Vcc

Video _21 22 [23 ] [24a][25][26][27]1[28][29] [30] (] [262] 263 264
L LI LI LI LI ] ] LI LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OE | I)S_| LI
((

FD 4 ))

Al [SAMPLEJOUT]  [SAMPLE[OUT]  [SAMPLE[OUT] _[sSAMPLEJout] [ ] ﬁﬁ Jout] T ]
Sample and | B[L_ISAMPLE] _JouT[SAMPLE]  JouT[SAMPLE]  JouT[SAMPLE]  JouT ]| T TouT ]
hold circuits | C]| [ TsAmPLEJOUT] TSAMPLE JOUT] — [SAMPLE[OUT] [ SAMPLE JOUT] \\ [samMPLE JouT] ]

DI | [ SAMPLE | JOUT] SAMPLE | [OUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE | [ouT]
D3k+1 _ X X X X XuaxuaXnexrypXyaxiy 2y d ey iy xnaxiyaxine) XueXyixinaxyzX X

D3k+2 X X X X XuXuypXediaeaiydineiy oy iydnaiy ey XmaxinaXinaxXingX X
D3k+3 __ X X X X XugXuy2Xiydueiyiinsinaxioa gy iaea) XdxinaxnaxXiypX X

Ga-l [ )
Ga-2 [ - ()()
Ga-480 — —— =N

Video 283 284 [285] [286] [287] [288] [289] [290] [291] [202] [ 1 [524] 1 2
—u L L L LI LI LI L L L L L L

DL/DR I I I I I I I I [
))
OFE LI i e e e e e e re g e e re e
FDO ] )
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | |§§ JouT] | ]
Sample and | B[L__ISAMPLE]  JouT[sAmPLE] JouT[sAMPLE] [ouT[ SAMPLE]  [ouT] lﬂﬂl JouT] ]
7/
hold circuits | C| | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JouT] \\ [ SAMPLE JOoUT] |
DI [ TsamPLE] JouT[sAMPLE] JouT[SAMPLE] [ouT[SAMPLE] [ \{ [SAMPLE] [ouT]

D3k+1l _ X X X X XuypXuai eyl inaoap gy XiwaxaXingxinexX X
D3k+2 __ XX X X XuyaXuxpdeeuypeiaia gy eapinad) XwexinexiyiXingX X
D3k+3 __ X X X X XudxueXiypXeainaxoapdydiaiypeexiyaxapindioap i) XuypduexinaXeax X

Ga-1 [ ] (
Ga-2 [ _ (
Ga#so_______ 0000000000000 (T I

HITACHI 1489



HD66300T

MODE 9
D/S Vce
L/F Vcc

MSF1 | GND
MSF2 | GND

Video _21 22 [23 ] [24a ][ 25 ][26][27][28][29][30 ][ \][262] 263 264
L LI LI LI LI ] ] ] LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OFE I e e i e e e e e e e re g e e re e
(
FD D)
Al | SAMPLE JOUT] [ SAMPLE JOoUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | Iﬂﬂ JouT] | ]
Sample and | B[L_ISAMPLE]  [oUT[SAMPLE]  JOUT[SAMPLE]  [OUT[ SAMPLE]  [ouT] |§§| JouT] ]
hold circuits | C| | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] %ISAMPLEIOUTI |
o DI | [ SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [\ [ SAMPLE ] JouT]
[}
2
B D3k+l X X X X XuXyzxrexuy a2y iinaXiya )iy xna) XuaXiyiXnexiyeX X
i

D3k+2 __ X X X X XuexaXeaxiyzrmaxyixioexiyad iz lypaxXydxioa) XoaxizxmexypX X
D3k+3 __ X X X X Xy XeexiydrmxXiwxirgixinaxidaxineiaxyiine) XuaxinaxmxinexX X

Ga-l [ §
Ga—2 [ ()()
Ga-480 I f— — 1

Video 283 284 [285] [286] [287] [288] [289] [290] [291] [292] (] [524 1 2
L LI LI LI LI ] ] ] LI LI LI LI LI

DL/DR I I I I I I I I [ |
))
OE LILIrrnmnmnmnmnmnmnnininninnininnrgnnnnnmn
FO ] b
A[__IsAMPLEJouT] [SAMPLE[OUT] [SAMPLEJOUT] _ [SAMPLE [OUT] ] lﬁﬁ JouT] I ]
Sample and Bl [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [OUT] SAMPLE | [ouT] lﬁﬁl [ouT] |
hold circuits | C| [ TsAawpLEJouT] — [SAMPLE JouT] — [SAMPLEJOUT] [ SAMPLE JOUT] §§|SAMPLE|OUT| ]
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE | [ouT]

D3k+1l _ X X X X XuypXuXidayyreiyixineXing iy ey XiaxnaxiyzXingX X
D3k+2 __ X X X X XuyzXuypexyydaiaxinaxypoexiyd i) XyixnexiyaxnaX X
D3k+3 __ X X X X XuyaXuxpaauy ey X2y dapinaxQ) XwaxnexypxXneX X

Second field

Ga-1 [ ()()

Ga-2 N — — ()()

Gt 0000000000000 — =
1490

HITACHI



HD66300T

First field

Second field

MODE 10
D/S Vce
L/F Vce

MSF1 | Vcc
MSF2 | Vcc

Video _21 22 [23 ] [2a ] [25 ] [26][27 ][ 28] [29] [30 ][ \][262] 263 264
L LI LI LI ] ] ] LI LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OF LI e e e e e e e e re g e e re e
(
FD D)
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | Iﬂﬂ JOUT] | ]
Sample and | B[__ISAMPLE]  [oUT[SAMPLE]  JOUT[SAMPLE]  [OUT[ SAMPLE]  [ouT] |§§| JouT] ]
hold circuits | C] [ TSAMPLEJOUT] [SAMPLE [OUT[  [SAMPLE[OUT] _ | SAMPLE [OUT] ﬁﬁ [SAMPLE JouT] ]
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE ] JouT]
D3k+1 _ X X X X XXy XXy Xy Ry Xy naydy XXy iXndxypX X

D3k+2 __ X X X X XuaxizXeexiygmexiexinexynexiyzeexingne o) XuexizxeexingX X
D3k+3 __ X X X X Xxdxinaxuaxidrmaxidxindryandindaindraxiydxing) XuaxinadmxingX X

Ga-l [ §
Ga-2 [ ()()
Ga-480 I — —

Video 283 284 [285] [286] [287 ] [288] [289] [290] [291] [292] [ \\1 [524] 1 2
L L L L ] ] ] L L L L L L

DL/DR I I I I I I I I [ |
)
OE [)S
FO T )
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | | ﬂﬂ JouT] | ]
Sample and Bl [ SAMPLE | JOUT] SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | [OUT] | %I JOUT] |
hold circuits | C| [ TsawpLEJouT] — [SAMPLEJouT] — [SAMPLEJOUT] [ SAMPLE JOUT] \\ [sampLE JouT] ]
DI [ TSAMPLE] [OUT[SAMPLE] _ [OUT[SAMPLE] [OUT[SAMPLE] [ \\ [SAMPLE][ _ [OUT]

D3k+1l _ X X X X XuypXupXy ey Xy Xy DRy iapiy Gy XXX X
D3k+2 __ X X X X XuyaXuaxpeauyexiaineinaoaxiyaxenaieexinax) XaxnexiyzXnexX X
D3k+3 X X X X XuraXuaddydeiyeiainaoaiyd i) XwexinexingXngX X

Ga-1 [ ()()
Ga—2 |_| ....... — ()()
Gas0 (—— 1

HITACHI 1491



HD66300T

MODE 11
DIS Vce
L/F  |Vcc/GND

MSF1 | Vcc
MSF2 | GND

Video _21 22 [23 ] [24a][25][26][27][28][29][30] (] [262] 263 264
L LI LI LI LI ] ] ] LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OE ML L rgr
((
FD )
A[__TsampLeJout] T[sAMPLEJoUT] [sSAMPLEJOUT] [SAMPLEJouT] | lﬁﬁ Jourl 1] ]
Sample and | B[L_TSAMPLE]  JOUT[SAMPLE] JOUT[SAMPLE] JOUT[SAMPLE]  ouT] T Toud ]
hold circuits | C]| [ TsAmPLEJOUT] TSAMPLE JOUT]  [SAMPLE[OUT] [ SAMPLE JOUT] QQISAMPLEIOUTI ]
o DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE | JouT]
[}
2
B D3k+l X X X X XXy Xy Xty DXy Xy Ry DXy iy XXy Xy X
5

D3k+2 __ X X X X XXy xinzXioaxiyz X iyneiaiex) XuaxinaXnexiyzX X
D3k+3 __ X X X X XuaXuddyduaiydimsxisxinaxingXdiddiydxieQ) XrexinexnexiygX X

Ga-1 [ ()()
Ga-2 [ - ()()
Ga-480 B N —

Video 283 284 [285] [286] [287] [288] [289] [290] [291] [292] [ ] [524] 1 2
L L L L L L L L L L L L L

DL/DR I I I I I I I I [ (|
))
OF LI e e e e e e re g e e re e
FO )
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | |§§ JouT] | ]
Sample and | B[L_ISAMPLE]  ouT[SAMPLE]  JouT[SAMPLE] [oUT[ SAMPLE]  [ouT] lﬂﬂl JouT] ]
7/
hold circuits | C| | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JouT] \\ [ SAMPLE JOUT] |
DI [ IsavPLE] JouT[sAMPLE] JouT[SAMPLE] [ouT[SAMPLE] [ \{ [SAMPLE] JouT]

D3k+1l _ X X X X XXy DRy Doy Ry iRy iy D yixXoaxXiypX X
D3k+2 X X X X XuaxXuyzeeimaeexiyaximeiyzoaxyzeeseeindex) DXuayzxXoexXiyzX X
D3k+3 __ X X X X XuwaxioaXdirmexind g ydxinadisindeaq) XuddwexinaxXwdx X

Second field

Ga-1 1 ()()
Ga-2 [ — ()()
Ga4go____ 0000000000 5 —1 1
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HD66300T

First field

Second field

MODE 12
D/S Vce
L/F GND

MSF1 | GND
MSF2 | Vcc

Video _21 22 [23 ] [2a ] [25 ] [26][27 ][ 28] [29] [30 ][ \][262] 263 264
L LI LI LI ] ] ] LI LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OF LI e e e e e e e e re g e e re e
(
FD D)
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | Iﬂﬂ JOUT] | ]
Sample and | B[__ISAMPLE]  [oUT[SAMPLE]  JOUT[SAMPLE]  [OUT[ SAMPLE]  [ouT] |§§| JouT] ]
hold circuits | C] [ TSAMPLEJOUT] [SAMPLE [OUT[  [SAMPLE[OUT] _ | SAMPLE [OUT] ﬁﬁ [SAMPLE JouT] ]
DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE ] JouT]
D3k+1 _ X X X X XuXnmexauangXne e xeniinaXinaxind)inexine)) XuaxXnaXnexinexX X

D3k+2 __ X X X X XuexrmXuexinermxXaxinaximxndinaxaxingaxaxing) XuaxnaxmaxngX X
D3k+3 __ X X X X XXX iaxing ey nexinapaxnexina) Xuaxnaexingx X

Ga-l [ §
Ga-2 [ ()()
Ga-480 I — —

Video 283 284 [285] [286] [287 ] [288] [289] [290] [291] [292] [ \\1 [524] 1 2
L L L L ] ] ] L L L L L L

DL/DR I I I I I I I I [ |
)
OE [)S
FO T )
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | | ﬂﬂ JouT] | ]
Sample and Bl [ SAMPLE | JOUT] SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | [OUT] | %I JOUT] |
hold circuits | C| [ TsawpLEJouT] — [SAMPLEJouT] — [SAMPLEJOUT] [ SAMPLE JOUT] \\ [sampLE JouT] ]
DI [ TSAMPLE] [OUT[SAMPLE] _ [OUT[SAMPLE] [OUT[SAMPLE] [ \\ [SAMPLE][ _ [OUT]

D3k+1l _ X X X X XuypXuaXy iyl iisxina iy idndxinad) XwaxiyixXnexiyzX X
D3k+2 _ X X X X XuyaXuypud iyl alyaypiaa ey DwexinaxiyixXiaX X
D3k+3 X X X X XuraXuypypudyy eyl ayaypdimai i) DixinexizXiypX X

Ga-l [ (
Ga-2 [ — __ (
Ga4so_______ 0000000000000 (T 1

HITACHI 1493



HD66300T

MODE 13
D/S Vce
L/F GND

MSF1 | GND
MSF2 | GND

Video _21 22 [23 ] [2a ] [25][26][2r][28][29][30 ][ ] [262] 263 264
L LI LI LI LI ] ] ] LI LI LI LI LI

DL/DR I I I I I I I I I ( I
OE B I)SJ LI
((
FD D)
Al [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | Iﬂﬂ JouT] | ]
Sample and | B[L_TSAMPLE]  JoUT[SAMPLE]  [OUT[SAMPLE[  [OUT[SAMPLE]  ouT] |§§| JouT] ]
hold circuits | C]| [ TsamPLEJouT] TSAMPLE JOUT[  [SAMPLE[OUT] [ SAMPLE JOUT] QQISAMPLEIOUTI ]
o DI | [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | [ \\ [SAMPLE | [ouT]
[}
2
B D3k+1 __ X X X X XuaXunaXx e X XneXne e naexngy XuanxneXingX_X
i

D3k+2 __ X X X X XuaxmaXioanexrmaxioapiuaxina )Xo e odp ) XuapuexinaxXuax X
D3k+3 __ X X X X XX eaxexinmsindXoa g napie ) XuaxnaxnaxXineX X

Ga-l [1 %
Ga—2 [ ()()
Ga-480 E— — —I1

Video 283 284 [285] [286] [287] [288] [289] [290] [291] [292] [ \\| [524] 1 2
L L L L L ] ] ] L L L L L

DL/DR I I I I I I I I [ |
)
OE [)S
FDO ] )
Al [ SAMPLE JouT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | | ﬂﬂ JouT] | ]
Sample and Bl [ SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JOUT] SAMPLE | JoUT] | ﬁﬁl [ouT] |
hold circuits | C| | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT[ ) [ SAMPLE JOUT] ]
DI [ IsamPLE] JouT[sAMPLE] JouT[sAMPLE] [ouT[SAMPLE] [ \\ [SAMPLE] JouT]

D3k+1l _ X X X X XuypXuy2xXudy iz Xinaypiy i) XaxiyiXiyzxXigX X
D3k+2 X X X X Xuy2Xudypuwauydy el XwnaXinaxiypX X
D3k+3 X X X X XuraXuypawduy ey i2a iy idnaxQ) XwainaxiyixXizX X

Second field

Ga-1 [ 1 (
Ga-2 [ (
Ga4so________ 0000000000000 (T 1

1494 HITACHI



HD66300T

First field

Second field

MODE 14
D/S Vce
L/F GND

MSF1 | Vcc
MSF2 Vcc

Video 21 22 [ | [241[251[26][271[281[291[301[ §][262] 263 264
—u L L L L L LI LI L L L L L

DL/DR I I I I I I I I [ |
)
OE BS
(
FD )
{L

Al [ SAMPLE JOUT] [ SAMPLE JOoUT] [ SAMPLE JOUT] [ SAMPLE JOUT] | [\ JouT] | ]

Sample and | B[__ISAMPLE]  ouT[sAMPLE] JouT[sAmPLE] JouT[sAMPLE] Jout[ ) [ [ouT| ]
7

hold circuits | C| | [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] [ SAMPLE JOUT] |

DI | [ SAMPLE | JOUT[ SAMPLE | JOUT[ SAMPLE | JOUT] SAMPLE | [\ [SAMPLE] JouT]

D3k+1 XX XX XXXy X X
D3k+2 __ X X X X XaxexioeaxnaxinexineduexineXnexiaxinexnaxinaioaxdeex) XuaxuaxinaxnexX X
D3k+3 __ X X X X XmexioaXapimexngaxinaXingmexina i iodnax) Xudreinaxnex X

Ga-1 1 ()()
Ga-2 N - ()()
Ga-480 I — — 1

Video 283 284 [285] [286] [287] [288] [289] [290] [291] [292] [ 1 [524] 1 2
L LI LI LI LI LI ] ] LI LI LI LI LI

DL/DR I I I I I I I I [ |
)
OE  LILIrrmnmnnmnmnnninininininnninnrgnnnnnn
D 5
A[__IsAaMPLE[ouT] [SAMPLE[OUT] [SAMPLEJOUT] _ [SAMPLE [OUT] ] lﬁﬁ Jout] T ]
Sample and | B[__TSAMPLE]  JOoUT[SAMPLE]  JOUT[SAMPLE] [OUT[SAMPLE]  ouT] |'| JouT] ]
hold circuits | C]| [ IsawmpLEJouT] [SAMPLEJOUT]  [SAMPLE [OUT]  [SAMPLE JOUT] ( [sAavPLEJouT] ]
DI | [ SAMPLE | JOUT] SAMPLE | [OUT[ SAMPLE | [OUT] SAMPLE | [\ [SAMPLE] [ouT]

D3k+1 __ X X X X Xy iXypXy Xy yp iy XXy DXy Xy Xy XXX
D3k+2 X X X X Xuy2xu2Xiaxidinaiaxinz Xz Xiya iy iaiydinaq) XaxinaxyaxiyzX X
D3k+3 __ X X X X XuyaxuddyaxidinisinsxinaxiaxiydddiydineQ) XaxinaxyaxinaX X

Ga-1 [ ()()
Ga-2 I —— ()()
s —— —
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MODE 15
DIS GND
L/F Vce
MSF1 | GND
MSF2 | Vcc
Video 264
DL/DR IIIIIIIIIIII()()I
OE ] |$S_| LTIl TL
((
FD D)
A | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT [SAMPLE] ﬂﬂ [ OuT |
sample and | B Not used
hold circuits | C  Not used
o D | | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT | ﬂﬂ [SAVMPLE] OUT |
Q
B D3k+l _ X X X X v X vz X v X vyt X vz X vya X v X vz X v X vy XY X v X vys X X
i
D3k+2 _ X X X X v X wya X via X vyz X i X vyt X vz X vya Xt X wyz XY X v X wa X X
D3k+3 _ X X X X vea X vyt X v X vya X v X wyz X vaa X vy X w2 X wys XY X v X vz XX X
Ga-1 ()()
Ga—2 ,,,,,,,, - ()()
Ga-240 - B G I
Video 280 281 282 283 284 [285 [286] [287] [288 [289 [290| [201] [292 [293 [ ] [625 1 2
DL/DR |||IIIIII<)()I
cE L JTLJTLIL 1 It It It e g rerrto
FbO ] §
A | | | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] @ [SAMPLE] OUT |
sample and | B Not used
- hold circuits | C  Not used
o D | I I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT [SAMPLE] OUT | ﬂﬂ [ouT | ]
k]
§ D3k+l _ X X X X X X Xw Xwe X vz X v X wyz X s X vyt XY X vie X wa X X
B D32 XXX XXX X X XX X X X X e X XX
D3k+3 _ X X X X X X Xz X v X wyz X vis X vyr X vz X wys XY X v Xwz X X
Ga-1 ()()
Ga-2 §
R I G
)
1496
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First field

Second field

MODE 16
D/S GND
L/F Vce

MSF1 | GND
MSF2 | GND

Video 20 21 \ | 264
DL/DR [ 1+ r { & & & | /| ( I
OE SS
((
FD )
A | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT [SAMPLE] ﬂﬂ [ OUT |

Sample and | B Not used
hold circuits | C  Not used

D | | [SAMPLE] OUT JSAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT ] % [SAMPLE] OUT |
D3k+l _ X X X Xva X vz X vz X vyt X s X wyz X via X vye X vz X wya XY X v X wz X X
D3k+2 _ X X X X X vy X vaa X vyz XX v X wya X v X vy X v X wyz XY X v X ws X X
D3k+3 _ X X X Xvxa X vz X vaa X vya X v X vyt X v X vyz X v X wys XY X v X v XX X
Ga-1 ()()
Ga—2 ,,,,,,,, - ()()
Ga-240 - B G
(Video 280 281 282 283 284 [285 [286 [287| [288] [289] [200] [291] [292] [293] [({] [B25 1 2
DL/DR I I [ | I [ | I L |

)
OE SS
FD
)
A | I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] [SAMPLE] OUT |

sample and| B Not used
hold circuits | C  Not used

D | I I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT | ﬂﬂ [ ouT | ]
D3+l _ X X X X X X Xw Xws X vz X via X wys X vz X vy XX ws X we X X
D3k+2 _ X X X X X X Xwz X X vy X vz X wyi X s X vyz XY X wa X wa X X
D3k+3 _ X X X X X X Xwa X2 X vyt X via X vyz X v X wya X X vz X wa X X
Ga-1 ()()
CYE— §
Ga-240 o I i N
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MODE 17
DIS GND
L/F Vce
MSF1 | Vcc
MSF2 Vce
Video 264
DL/DR IIIIIIIIIIII()()I
OE I rt
((
FD D)
A | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] ﬂﬂ [ out ]

sample and | B Not used
hold circuits | C  Not used

o D | | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT | ﬂﬂ [SAVMPLE] OUT |
Q
B D3k+l _ X X X X v X vy X v X vyt X v X v X v X vt X v X vy XY X v X vy X X
i
D3k+2 _ X X X X X w2 X v X vyz X vz X wyz X vz X vyz X w2 X wyz )XY X we X w2 )X X
D3k+3 _ X X X X vxa X wya X v X vya X i X wya X vaa X vya X wid X wya XY X v XX ws X X
Ga-1 ()()
Ga—2 ,,,,,,,, - ()()
Ga-240 I B G
Video 280 281 282 283 284 [285 [286] [287] [288 [289 [290| [201] [292 [293 [ ] [625 1 2
DL/DR I A AN AN NN N N NN NG|

)
OE JBU|_||_||_||_
FD

A | I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] [sAmMPLE] OUT |
sample and | B Not used
hold circuits | C  Not used

g D | | | | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT | ﬂﬂ [ OuT | ]
o
§ D3k+l _ X X X X X X Xw X v X vy X v X wyt X v vyt XY X wa X X X
B D32 XXX XXX X X X X X e X e X X e X e XX
D3k+3 _ X X X X X X Xz X X wa X vis X vya X s X wys XY X ws Xvs X X
Ga-1 ()()
Ga-2 §
(Ga-240 I B G I
)
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First field

Second field

MODE 18
DIS GND
L/F GND
MSF1 | GND
MSF2 | Vcc
Video 264
DL/DR IIIIIIIIIIII()()I
OE SS
((
FD )
A | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] ﬂﬂ [ ouT |
Ssample and | B Not used
hold circuits | C  Not used
D | | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT | % [SAMPLE] OUT |
D3k+l _ X X X X X vz X v X v X w2 X v X v X vz X v X vt XY X e X v )X X
D3k+2 _ X X X X wea X wis X v X vz X v X via X vz X v X v X vz X X s X v X X
D3k+3 _ X X X X X vt X v X va X vt X v X ve X v X v X v X X vt X v X X
Ga-1 ()()
Ga-2 1 L _ (
Ga-240 I B Gl
Video 280 281 282 283 284 [285 [286 [287] [288 [289 [290] [201] [202] [293 [{] [625 1 2
DL/DR |||IIIIII<)()I
OE SS
FD )
A | I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] [SAMPLE] OUT |
sampleand | B Not used
hold circuits | C  Not used
D | I I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT | ﬂﬂ [ouT ] ]
D3k+l _ X X X X X X X Xwz X ws X vy X wyz X wys X vt X § X vz Xws X X
D3k+2 _ X X X X X X Xwz Xws X vt X vz X wya X wi X vz X H X wa X wa X X
D3k+3 _ X X X X X X X X vt X wyz X vya X vy X vae X vys XY X vt X wz X X
Ga-1 ()()
Ga-2 ()()
R Y Sl B
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MODE 19
D/S GND
L/F GND
MSF1 | GND
MSF2 | GND
Video 20 21 \ | 264
DL/DR IIIIIIIIIIII()()I
OE | |$S_| LTI TL
((
FD )
A | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT [SAMPLE] ﬂﬂ [ OUT |
sample and | B Not used
hold circuits | C  Not used
o D | | [SAMPLE] OUT JSAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT ] % [SAMPLE] OUT |
Q
B D3k+l X X X X v X vae X v X vt X v X v X v X s X ve X via XY X v X ve X X
i
D3k+2 _ X X X X v X v X v X vz X v X v X v X v X v X v XY X v X v )X X
D3k+3 _ X X X X vxa X w2 X vaa X va X vz X vt X v X v X vt X v XY X v X v X X
Ga-1 ()()
Ga—2 ,,,,,,,, - ()()
Ga-240 I B G I
(Video 280 281 282 283 284 [285 [286] [287] [288] [289] [200] [291] [292] [293 [({] [B25 1 2
DL/DR |||IIIIII<)()I
OE N BU LI L TL
FD
A | | | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] [SAMPLE] OUT |
sample and | B Not used
- hold circuits | C  Not used
K] D | I I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT | ﬂﬂ [ouT | ]
k]
§ D3k+l _ X X X X X X Xwr X ws X vz X vy X wys X vz X vy XY X ws X we X X
B D32 XXX XXX X XX X e X X X X O X XX
D3k+3 _ X X X X X X Xws Xz X vy X wys X vyz X v X wys XY X vz Xwa X X
Ga-1 ()()
Ga-2 §
Ga240 - ()()l_l
1500
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First field

Second field

MODE 20
D/S GND
L/F GND

MSF1 Vce
MSF2 Vcec

Video 20 21

[32] [33] [§) ] [262 [263 264

DL/DR [ 1 ¢ ¢ {1 & & | /| ( I
cE _ L IiL L fL it r I re re e mgre rororo
((
FD D)
A | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE[ OUT [SAMPLE] ﬂﬂ [ OUT |

sample and | B Not used
hold circuits | C  Not used

D | | [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT | ﬂﬂ [SAMPLE] OUT |
D3k+l _ X X X X va X v X vaa X v X v X vt X v X v X vt X vaa XY X v X v X X
D3k+2 _ X X X X X w2 X vz X vz X vz X vz X vz )X va X w2 X v XY X wee X v )X X
D3k+3 _ X X X X wxa X i X v X vxa X s X v X v X va X i X v XY X vs X v X X
Ga-1 ()()
L L _ ¢
Ga-240 I B
(Video 280 281 282 283 284 [285 [286] [287] [288] [289] [290] [291] [292] [293 [{] [625 1 2
DL/DR |||IIIIII<)()I
OE SS
FDO ] 4
A | I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] ﬁﬁ [SAMPLE] OUT |
sample and | B Not used
hold circuits | C  Not used
D | I I I [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT [SAMPLE] OUT | ﬂﬂ [ouT | ]
D3k+l _ X X X X X X Xwr X X vy X vyr X wya X vt X vy XY X wa X wa X X
D3k+2 _ X X X X X X Xwz X wz X vz X vz X w2 X vz X vyz XY X we X we X X
D3k+3 _ X X X X X X Xwa Xz X wa X wys X vya X wa X wa XY X ws Xws X X
Ga-1 ()()
Ga-2 ()()
Ga240 R Gk
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NTSC System TV Signalsand LCD

A TV screen display, which is updated 30 times
per second, is called a“frame’ and is composed of
525 scanning lines. One frame contains two fields;
scanning lines 1 to 262.5 scan the display in the
first field, and scanning lines 262.5 to 525 scan the
display in the second field to fill the gaps which
are left unscanned in the first field. This scanning
modeis caled an “interlace scan.”

The time period in which one scanning line scans
the display is called a “horizontal scanning period”
and is about 63.5 ps. Within the horizontal
scanning period, the time period that display
operation is actually performed is called the “valid
display period.” The other period is caled the
“horizontal retrace period.”

There are two modes for displaying a TV screen
image on an LCD panedl. In the first mode, each
scanning line in the two fields is assigned to one
line of the LCD panel; thus, each of the 240 lines
of the panel are driven by the positive signal in the
first field and by the negative signal in the second
field. Here, 30-Hz dternating frequency is
available, but the number of vertical pixels is
limited to 240.

(Single-rate sequential drive mode)

In the second mode, every other line of the LCD
panel can be driven by the first field and the

1502

remaining lines can be driven likewise by the
second field. In this case, if one pixel of the LCD
panel is considered, it is recognized that the pixel
is driven by signals with opposite polarity every
frame. This lowers the alternating frequency to 15
MHz, which is only half of the frame fregquency.
Driving LCD elements with signals of such low
alternating frequency causes flickering and de-
grades display quality. To raise the alternating
frequency to 30 MHz, a method can be employed
in which LCD elements are driven once every field
instead of once every frame.

Specifically, in the first field, the first and second
lines of the LCD panel are driven respectively
during the first half and second half of the
complete horizontal scanning period. The same
rule is repeated for the following lines. In the
second field, on the other hand, the combination of
two linesis different. Thefirst line is driven during
the second half of the horizontal scanning period,
and then the second and third lines are driven
respectively during the first and second half of the
following horizontal scanning period. The same
ruleis repeated for the following lines.

Employing this method enables the implementa-
tion of 480 vertical pixels.

(Double-rate sequentia drive mode)
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262 —— T 524

263 525
Scanning line No. Scanning line No.
in the 1st field in the 2nd field

Figure 24 Exampleof NTSC System TV Signals Scanning

23A — 1st line ~~—— A 286
24D —= 2nd line ~~—— D 287
25A — 3rd line ~— A 288
260D — 238th line ~—o A 523
261 A — 239th line ~—— D524
262D — 240th line ~—o A 525
Scanning line No. Scanning line No.
in the 1st field in the 2nd field

Figure 25 Middle-Resolution Display by Single-Rate Sequential Drive M ode
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M C 285
1st line D
23 -
2nd line :j A
24 3rd line B 286
\ 4th line C
| \ MR
| | c |
: 237th line :] p 923
261 238th line A
239th line :] g o924
262 240th line c
525
Bl s
Scanning line No. Scanning line No.
in the 1st field in the 2nd field

Figure26 High-Resolution Display by Double-Rate Sequential Drive M ode
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Absolute Maximum Ratings

Item Symbol Ratings Unit  Remarks Notes
Power supply for logic unit Vee -0.3t0 +7.0 \Y,
Power supply for analog unit ~ Vpg Vee—231t0 Ve + 0.3 \Y
Input voltage for logic unit Vtc —0.3t0 Ve + 0.3 \Y,
Input voltage for analog unit V1 Vgg— 0.3t0 Ve + 0.3 \Y, 4
Operating temperature Topr —20to +75 °C Applies to logic
circuit
—10 to +60 °C Applies to analog
circuit
Storage temperature Tstg —40 to +125 °C
LCD level voltage Vicp Vggto Ve + 0.3 \Y,
Notes: 1. Value referred to GND =0 V.

2. If LSls are used above absolute maximum ratings, they may be permanently destroyed. Using
them within electrical characteristics limits is strongly recommended for normal operation. Use
beyond these conditions will cause malfunction and poor reliability.

3. Applies to pins HCK1, HCK2, HCK3, DL, DR, FD, RS, OE, SHL, D/S, L/F, MSF1, MSF2
TESTL1, TEST2, Vi, VpsH, and Vigp.

4. Applies to pins Vx1, Vx2, Vx3, Vy1, Vy2, and Vy3.

HITACHI
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Electrical Characteristics

DC Characteristics (V| cp = Ve =5V #10%, GND = 0V, Ve — Vpg = 16 10 20 V, T, = —20 t0 +75 °C)

Item Symbol  Min Typ Max Unit  Test Conditions Notes
Input high-level voltage Viy 0.7 Vee — Vee \ 3
Input low-level voltage Vi GND — 0.3Vce \Y
Output high-level voltage  Vou Vee—04 — — \Y, —loy = 0.3 mA 4
Output low-level voltage Vg, — — 0.4 \Y loL =0.3 mA
Input leakage current (1) 1,1 -10 — +10 HA V=0V, Ve 1
Input leakage current (2) 1) -10 — +10 MA V| =Vgg, Ve 2
Output current (1) lout — — -150 MA Vee—Veg =20V Dk=Vj,-05V 5
Apply Vi, to Vx and Vy.
— — -10 A
H Vin = (Vcc — Ves)/2
VbO = VCC -3V _
Output current (2) N +150 — — pA _ DK=V;,+05V
Vs = Vec =3V
+10 —_— — HA VbSB = VCC -3V
Current consumption IoND — — 3.0 mA fek = 2.5 MHz, Vg = Ve -3V 6
Vbsh = Vec =3V, Vpsg = Vec -3V
OE = 33 kHz,
Igg — 15 30 mA 5o 30 Hz
OE duty = 7/32
Bias voltage Vp Vec—40 Veec-30 — \Y Vo = VibsH = VhsB:
CL =100 pF, tDDR <6.3 Us
Dynamic range Vpy Vgg+15 — Vee=35 V Vee—Veg =20V,
T, =-10to +60°C 57,9

-05V<V<+05V

Vo = VbsH = Vpsg = Vec =3V
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Item Symbol  Min Typ Max Unit Test Conditions Notes
Offset voltage Vot (L) -5-180 — -5+180 mV  Vgc-Vgg=20V Vi, =-11V 528,9
Ta=-10to + 60°C
Vi )  +55-180 — +55+180 mV EEo_zz\'/sbeVbsB Vi, = -1V
=Vec -3V
Notes: 1. Applies to pins HCK1, HCK2, HCK3, DL, DR, FD, RS, OE, SHL, D/S, L/F, MSF1, MSF2, TEST1, TEST2, Vio, Vpsn, and Vpeg.
2. Applies to pins Vx1, Vx2, Vx3, W1, Vy2, and Vy3.
3. Applies to pins HCK1, HCK2, HCK3, DL, DR, FD, RS, OE, SHL, D/S, L/F, MSF1, MSF2, TEST1, and TEST2.
4. Applies to pins DL and DR.
5. Applies to pins D1 to D120.
6. The shift register is constantly shifting one 1.
Mode setting: L/F = V¢, DIS = V¢, MSF1 = GND, MSF2 = V¢
(The other input pins must be V¢ or GND level.)
7. The operations are the same as those when offset voltage is measured.
8. Definition of “offset voltage” is shown figure 27.
9. These characteristics are defined within the temperature which is shown in the test condition.

100€99dH




HD66300T

AC CharacterlﬁlCS(VLCD = VCC =5V +10%, GND =0V, VCC_VBB =16to 20V,
T,=-20to0 +75°C)

Item Symbol Min Max Unit  Test Condition Notes
Three-phase clock period tckek 210 1000 ns
Three-phase clock tcwH 100 — ns
pulse width ¢
CWL
Interval between three-phase te1 30 — ns 1
clock falling edge and rising ¢
edge fr2
tir
Interval between three-phase trs 20 — ns 2
clock rising edge and falling
edge
Clock rise and fall times tet — 30 ns
DL, DR input setup time tsy 50 — ns
DL, DR input hold time thu 20 — ns
DL, DR output delay time tod — 20 ns C_=15pF
DL, DR output hold time thlo 5 — ns
OE input period tcyco 30 80 ps
OE input high-level pulse towH 3 15 us
width
OE rise and fall times tor — 30 ns
tof
FD input setup time tes 100 — ns
FD input hold time ten 100 — ns

Notes: 1. Necessary for preventing the three-phase shift register from racing.
2. t;must satisfy the DR and DL input hold time (ty, ) of the next horizontal driver.

(ts + thio > thu)
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Figure28 Three-Phase Clock Timing
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0.7 Vee \ /
HCK1 _/[—\—JK\—/*
HCK2
HCK3
DL
DR
(output)
DL
DR
(input)
Figure 29 Input and Output Timing
OE
- tes
0.7 Voo
FD 0.3 Ve
tbpr
90% (Vi = Ve — 3.5 V)
D1 to D120
10% (Vi = Vgg + 1.5 V)
Figure30 OE, FD Input Timing, Driver Output Timing
1510
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