For Information Equipment

Panasonic

MN83951

TFT LCD Panel Controller

M Overview

The MN83951 is a timing controller for displaying an analog
video signal on a TFT color liquid crystal display panel in such
applications as LCD television sets and video cameras.

B Features

e Support for both composite color sync input and °
separate color sync input

e Horizontal and vertical position adjustment functions e
 Horizontal: 4 bits (range: approximatelys)
« Vertical: 3 bits (range: 7 H) °

e \Wide panel support °

 Three side blackout modes
* Simple ZOOM mode (Support for both normal and
reverse scans)

B Applications
® | CD television sets and video cameras

B Pin Assignment

Support for both single- and two-sided source

driver configurations

Support for both PAL and NTSC systems
(decimation mode only for PAL)

Support for underside on screen display(UONS)
ON/OFF function for shifting output timing by

half a pixel clock cycle
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Never leave Vop and Vss pins open.
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For Information Equipment

MN83951
M Block Diagram
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Note: The above is abottom view.
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MN83951

B Pin Descriptions

Internal

Pin NO'Resisto Symbol Pin Name 1/0 Function Description

1 None| SYNC IN| Composite color sync input I| Cemposite color sync signal (Sync "H" level)

2 None| HDBIN Horizontal sync input e (Sync "L" level)

3 PD | SIDE2 Sideblackout SIDE2 0 1 0 1 |

4 PD | SIDE1 controlpine SIDE1L 0 0 1 1 | Er%%zze

Normd @ @ @ §0Du§,§2dged SIDE@V blackout uS!DE@
blackout

5 None| VDB IN | Vertical sync input e (Sync "L" level)

6 — | HOUT Horizontal sync output (0]  This pin provides the horizontal
sync signal obtained by removing
the equalization and the cut pulses
for vertical synchronization from
the composite color sync signal.

7 — | VDO Vertical sync output (0] » The pulse from this pin falls with
the horizontal sync pulse of pin 6
following a falling edge of pin 5
pulse and rises after 3-H pulse width.

8 — | BLK Black signal output (@)  In the side blackout and underside
on screen (UONS) modes, this pin
provides "H" level pulses
synchronized with the black and on-
screen timing.

9 PD | VPOS3 Vdical display position selection These pins control the position of the STV

10 PD | VPOS2 (These change the STV position. | ising edge after the VDO falling edge.

11 PD | VPOS1 | NTSC

e 12H+(7-VPOS1-X VPOS2-4x
VPOS3)H
In the ZOOM mode, the interval is 31 H.
PAL
e 24H+(7-VPOS1-X VPOS2-4x
VPOS3)H
In the ZOOM mode, the interval is 35 H.
12 PD | ZOOM Zoom control NTSC
("H" level selects ZOOM mode.) « The controller selects two scan lines
every 3H.
PAL
e The controller deactivates decimation
and simultaneously selects two scan
lines at (6n+1) H.
13 PU | U/D Scan direction control | * In the ZOOM mode, the controller

("H" level selects normal scan.)

switches pulses of OEV1 - OEV3.
* When HALFSHIFT is at "H" level,
this pin functions as STVSEL.
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B Pin Descriptions (continued)

Pin No. g‘;;gs: Symbol Pin Name I/0 Function Description
14 — | POL Pulses switching image polarity and (0] » Pulses sent to chroma IC for
opposing voltage controlling image polarity and
opposing electrode. The level
changes at the rising edge of OEH.

15 PU | INT/EXT | Internal/external synchronization I|  ""level selects composite color symode;

selection "L" level, separate color symgode.

16 — | CPV Gate driver clock pulses O e Clock pulses for shift registers
inside gate driver ICs

17 — | OEV3 Gate driver output stage enable pulses O "H¢ level output from these pins

18 — | OEV2 (Selective stage output: O| forces the gate driver IC output

19 — | OEV1 "H" level for VgL; "L" level for VgH) (0] buffers to/gL.

* These pins are used during PAL
decimation and in the ZOOM mode.

e "L" level input from pin 39
(RESET) forces all three pins to
"H" level.

20 — | STV Gate driver scan start pulses O These pulses start the shift registers

inside the gate driver ICs. They are 1 H wide
and change levels at the falling edge of CPV.

21 — | OEH Source driver output stage d * These pulses determine the timing

enable pulses with which the source drivers write
image data to the LCD panel. The
period is 1 H; the pulse width 8.
22 — | QH Color data switching pulses to G « This pin controls switching of color
source drivers data to source driver ICs. Pin 32
controls the order.

23 — | STH Source driver start pulses Q Thkese pulses start the shift registers inside the
source driver ICs. They are 1 CPH wide and
change levels at the falling edge of CPH1.

24 — | CPH4 Source driver clock pulses 4/Source O . ...........

driver start pulses 2 m O ey e P 34

25 — | CPH3 Source driver clock pulses 3 Q-+ controller delivers clock

[ B e pulsesonly to CPH1 -
iiiiiii01y. . CPH3anddrivesCPH4-

26 — | CPH6 Source driver clock pulses 6/Source OW crrbarLtied

driver start pulses 2 m @ ‘;V:f,';t’;:”i"’?;";“;,’f“
27 | — | CPH2 Source driver clock pulses 2 Q_ 1 1 1 1 gog,:rf'_'eé;",jggittﬁge
T i ai o betweenthe CPHL -
Liiiiriiiris CPH3and CPH4 - CPHE

28 — | CPH5 Source driver clock pulses 5/STH ol 23?;’5'3“ patterns

switching signal

29 — | CPH1 Source driver clock pulses 1 (¢
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B Pin Descriptions (continued)

Internal

Pin No. Resistor Symbol Pin Name I/0 Function Description
30 PD | HALF Controlling timing shift of half a I The pin provides a means of shift output
SHIFT pixel clock cycle timing for alternate lines by half a pixel
("H" level selects shifting.) clock cycle to drive a delta panel layout.
31 PD | CPH SEL| CPH pulse phase switching When the frequency divider is six-that is,
pin 34 is at "H" level-this pin switches
between the CPH1 - CPH3 and
CPH4 - CPH6 phase clock patterns.
32 PD | QH SEL QH output switching | Fhis pin determines the order in which
the color data switching pulses (QH
from pin 22) to the source driver ICs.

33 — | PD Phase comparator output d hisTpin provides output from the phase

comparator using an edge trigger.

34 | None| 6/3 (QVD) Frequency divider doubler I|  This pin determines the frequency divider
("H" level input doubles the divide ratio to CPH from FVCO, the fundamental
ratio from 3 to 6.) frequency for the voltage-controlled

oscillator: 6 for "H" level input and 3 for "L"
level input.
* When pin 30 is at "H" level, this pins
serves as the QVD input pin.

35 — | Voo Power supply for analog — | Tis is the power supply for the voltage-
circuits: 3V controlled oscillator, clock frequency

divider, and CPH generator.

36 — | VCOI VCO input | « Oscillator signal input for VCO

37 — | VCO O VCO output (0] « Oscillator signal output for VCO

38 — | GND (a Ground for analog circuits — | Phis is the ground for the voltage-

controlled oscillator, clock frequency
divider, and CPH generator.

39 PU | RESET Reset ("L" level input selects I| This signal resets internal counters, flip-
RESET mode.) flops, and other components. The pull-up

resistance is between 50 kand 500 K.
40 PU | HDOTI Switching number of panel dots Il Incombination with pins 30 and 34, this pin
in the horizontal direction controls the horizontal frequency divider

ratio to match the number of panel dots in
the horizontal direction.

* For delta layouts, dot counts of 480, 600, 960,
and 1200 are supported.

* For striped layouts, dot counts of 960 and
1200 are supported.

41 PD | UONS Controlling underside on I * This mode switches the bottom 30

screen (UONS) mode ("H" level
selects UONS mode.)

lines to an on-screen display mode.
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B Pin Descriptions (continued)

Pin No.

Internal
Resistor

Symbol

Pin Name

I/0

Function Description

42
to
45

PD

HPOS4
to
HPOS1

Horizontal pixel position
(STH position)

These pins determine the lag between the
rising edge of the SYNC IN signal and the
STH rising edge: (assuming that the
synchronization separation delay is [is)
* NTSC:

7.3us+(15-HPOS1-% HPOS2

—4x HPOS3-3 HPOS4)x

0.312%s
e PAL:

8.0us+(15-HPOS1-% HPOS2

—4 x HPOS3-3x HPOS4)x

0.312%s

46

PD

PN1

PAL/NTSC switch
("L" level selects NTSC mode.)

« "H" level input selects PAL mode

with decimation at the rate of one
line in eight. 1st: (8n+2) H, 2nd:
(8n+5) H

a7

Vbp

Power supply for digital circuits: 3V

» Power supply for digital circuits

48

GND

Ground for digital circuits

« Ground for digital circuits
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B Package Dimensions (Unit:mm)
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.




