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Preliminary specification

Active matrix 5" colour TFT LCD module LTEO52T-061
1 GENERAL DESCRIPTION 3 APPLICATIONS
This is an active matrix LCD module ¢ Car navigation
which comprises: « TV and VCR monitors
* A 5" colour TFT panel « Video games
* Panel driver electronics « Automation and process-control monitors.
¢ Integrated backlight
* Integrated interface card 4 QUICK REFERENCE DATA
» Separate 1 : 30 inverter. PARAMETER VALUE UNIT
The 5 gcﬂvg area has full colour Overall dimensions (without inverter):
capability using )
320 (3 x RGB) x 234 pixels. The width 126.8 mm
panel has a 4 : 3 aspect ratio and a height 89.6 mm
wide viewing angle. depth 13.0 mm
The module can withstand intense Active area dimensions:
environments. width 102.72 mm
Outline dimensions compatible with height 74.76 mm
double-DIN size for automotive use. Display resolution 320 x 234 | pixels
Pixel dimensions:
2 FEATURES horizontal 3x0.107 |mm
« RGB stripe configuration vertical 0.319 mm
« Two analog RGB with Hs and Vs Pixel configuration RGB stripe
inputs Supply voltage (module) 810 16 Vv
¢ Two analog RGB channels with Power consumption (with inverter) 6.2 w
possibility of picture-in-picture Dimming ratio 1:30
¢ (C)VBS for synchronization or Hg, Luminance 350 cd/m2
Vs with CLK signal Backlight life at 25 °C; liamp = 6 MA (RMS); min. 8000 | hours
» Selectable NTSC/PAL (RGB) continuous operation
» Up/down and left/right control Typical viewing angle (contrast ratio >5):
signals horizontal right 70 deg
« Display aspect ratio: 4 : 3 horizontal left 70 deg
« Display resolution: 234 lines vertical up 50 deg
« High-contrast TFT LCD drive vertical down -70 deg
system Maximum operating ambient temperature 65 °C
* High-speed response Operating panel surface temperature range -30to +85 | °C
* High-brightness luminance Storage temperature range -40t0 +90 | °C
+ Wide viewing angle Typical response time:
* Integrated high-efficiency backlight rise time 30 ms
e Extended temperature range fall time 15 ms
e Dimming ratio: 1 : 30. Mass of the module 183 £10 g
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5 MECHANICAL DATA
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Dimensions in mm.

Fig.2 Mechanical outline.
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Active matrix 5" colour TFT LCD module LTEO52T-061
5.1  Dimensions
PARAMETER VALUE UNIT
Display format (320 x 3) x 234 dots
Active area 102.72 x 74.76 mm
Screen size (diagonal) 127 mm
5.0 inches
Pixel pitch:
horizontal 3 x0.107 mm
vertical 0.319 mm
Dot configuration RGB stripe
Overall dimensions (excluding connectors and inverter):
width 126.8 +0.3 mm
height 89.6 +0.3 mm
depth 13.0 0.3 mm
Mass of the module 183 +£10 g
5.2 Electrical connectors
SERVICE NUMBER OF PINS MATING CONNECTOR
Interface 22 22-pin flex foil (1 mm pitch)
Inverter input 5 Molex 51021-0500 or equivalent
Inverter output JST BHR-03VS-1 or equivalent
Backlight JST SM02(8.0)B-BHS-1-TB
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Active matrix 5" colour TFT LCD module LTEO52T-061
6 PINNING
6.1  Module interface
SYMBOL PIN 110 DESCRIPTION

Hs 1 /10 horizontal sync; notes 1 and 2

Vs 2 I/O vertical sync; notes 1 and 3

PWM 3 0] synchronization signal for backlight

P/N 4 | PAL/NTSC control signal

HRV 5 | horizontal scanning direction; note 4

VRV 6 | vertical scanning direction; note 5

Vsw 7 | RGB1/RGB; video signal switching; note 6
n.c. 8 - not connected

n.c. 9 - not connected

Vbp 10 | supply voltage

VBS 11 I VBS input for sync separator

BRT 12 | brightness control

Ry 13 | red video signal 1

Gy 14 | green video signal 1

B, 15 | blue video signal 1

n.c. 16 - not connected

R, 17 | red video signal 2

G, 18 | green video signal 2

B> 19 | blue video signal 2

GND 20 I ground

CLKC 21 | change I/O direction of CLK, Hs and Vs; note 7
CLK 22 | clock signal

Notes

1. CLKC = LOW: module is activated by CLK, Hs and Vs.

2. CLKC = HIGH: Hg is output, synchronized to VBS signal
CLKC = LOW: Hg is horizontal sync input.

3. CLKC = HIGH: Vg is output, synchronized to VBS signal
CLKC = LOW: Vg is vertical sync input.

4. HRV = HIGH: image is normal
HRV = LOW: image is reversed in horizontal direction.

5. VRV = HIGH: image is normal
VRV = LOW: image is reversed in vertical direction.

6. Vsw = HIGH: RGB; is selected
Vsw = LOW: RBG; is selected.

7. CLKC = HIGH: Hg and Vg become output mode
CLKC = LOW: CLK, Hs and Vs become input mode.
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LTEO52T-061

6.2  Backlight
SYMBOL PIN DESCRIPTION
Vin 1 backlight input voltage
GND 2 backlight and inverter ground connection
6.3 Inverter
SYMBOL PIN DESCRIPTION
Input connector CN1
Vinv CN1-1 inverter input voltage (8 to 16 V)
GND CN1-2 ground (0 V)
Vimt CN1-3 standby control voltage TTL-compatible input; HIGH = ON
Vet CN1-4 dimming control voltage (adjust from 0 V for full dimming to 5.0 V for no dimming)
GND CN1-5 ground
Output connector CN2
Vout CN2-1 inverter output voltage
GNDgyt CN2-2 output ground
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7 ELECTRICAL CHARACTERISTICS
7.1  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).
Tamb = 25 °C; GND = 0 V; unless otherwise stated.

SYMBOL DESCRIPTION MIN. MAX. UNIT
Vbp power supply voltage (pin 10) -0.3 20 \Y
Vi(analog) analog input voltage (peak-to-peak value) -0.3 5 \%

V(dig) digital input voltage -0.3 5 \
Vo(dig) digital output voltage -0.3 5.3 \%
RH relative humidity; note 1:
Tamp £ 60 °C - 90 %
Tamp = 60 to 90 °C - 85 %
Tstg storage temperature; note 1 -40 +90 °C
Tamb operating ambient temperature -30 +65 °C
Toper operating panel surface temperature; note 2 -30 +85 °C
Notes
1. No condensation is allowed under any condition.
2. Operating panel surface temperature range only assures panel driving.
7.2  Recommended operating conditions - module

SYMBOL DESCRIPTION CONDITIONS MIN. TYP. MAX. UNIT
Vpp power supply; note 1 7.8 12.0 16.0 \%
Vi@ analog input voltage; note 2:

AC component (peak-to-peak value) 0.7 1.0 2.0 \%
AC component video content - 0.7 - \
(peak-to-peak value); note 3
DC component -1.0 0 +1.0 \%
Vi) digital input voltage; note 4 0 - 5.2 \%
BRT brightness control 0 - 5.0 \%
fu VBS horizontal sync frequency; note 5: | CLKC = HIGH
NTSC 15.13 15.73 |16.33 kHz
PAL 15.03 15.63 |16.23 kHz
tw(H) VBS horizontal sync pulse width; CLKC = HIGH
note 5:
NTSC 4.2 4.7 5.2 us
PAL 4.2 4.7 5.2 us
ty(h), tiH) VBS horizontal sync pulse rise and fall | CLKC =HIGH |- - 0.5 ps
times; note 5
fv vertical sync frequency; note 4: CLKC = HIGH
NTSC fu/284 fu/262 | f/258 Hz
PAL fu/344 fu/312 | fy/304 Hz
21 January 1999 9
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SYMBOL DESCRIPTION CONDITIONS MIN. TYP. MAX. UNIT
twv) vertical sync pulse width; note 4: CLKC = HIGH

NTSC - 3H - Hs
PAL - 2.5H - VS
trv)s Ty vertical sync pulse rise and fall times; | CLKC =HIGH |- - 0.5 us
note 4 or LOW
feik input clock frequency CLKC = LOW 6.0 6.8 7.6 MHz
twH input clock pulse width HIGH CLKC = LOW 20 - - ns
twi input clock pulse width LOW CLKC = LOW 20 - - ns
tr(clk) input clock rise time CLKC = LOW - - 10 ns
trclk) input clock fall time CLKC = LOW - - 10 ns
fus Hs input frequency CLKC = LOW fo/465 fo/435 | fo /405 kHz
tw(Hs) Hs input pulse width CLKC = LOW 1 5 9 us
tiHs): tiHs) Hs input pulse rise and fall times CLKC = LOW - - 0.05 us
fusr VSR input frequency CLKC = LOW 50 fu/262 | fu/258 Hz
tw(vsr) VSR input pulse width CLKC = LOW 1H 3H 5H us
tsu1 Vs to Hg set-up time CLKC = LOW 25 - - ns
tho1 Vs to Hg hold time CLKC = LOW 25 - - ns
tsuz CLK to Hg set-up time CLKC = LOW 1.0 - - us
tho2 CLK to Hg hold time CLKC = LOW 1.0 - - us
Notes
1. The module does not have load dump, under or overvoltage protection.
2. Applies to VBS input.
3. Appliesto VR, VG4, VB4, VR, VG, and VB;.
4. Applies to Hs, NTP, Vs, HRV, CLKC, CLK and VSW.
5. Applies to Hs.
7.3  Recommended operating conditions - inverter
Tamb = =30 to +85 °C; relative humidity <90%.

SYMBOL DESCRIPTION CONDITIONS MIN. TYP. MAX. UNIT
Vet dimming control DC voltage note 1 0 - 5.0 \
Vimt standby voltage note 2 TTL-compatible
Vin input voltage 8.0 12.0 16.0 \%
Pout output power t.b.f. 35 t.b.f. W
Rout output load t.b.f. 100 t.b.f. kQ
Notes
1. Adjust from 0 V for full dimming to 5.0 V for no dimming.

2. Inverter OFF: Vit = 0 < Vi < 1.3 V (logic LOW).
Inverter ON: Vit = 1.6 < Vit 5.0 V (logic HIGH).
21 January 1999 10
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7.4  Characteristics
GND =0 V; Tagmp = =30 to +65 °C; unless otherwise stated.
SYMBOL DESCRIPTION CONDITIONS MIN. TYP. MAX. UNIT

CLK, Hs, Vs

ViH HIGH-level input voltage 35 - - \%
Vi LOW:-level input voltage - - 15 \%
CLKC, NTP, VRV

ViH HIGH-level input voltage 2.0 - - \%
Vi LOW:-level input voltage - - 0.8 \%
CLK, Hs, Vs, PWM

VoH HIGH-level output voltage lon = -4 mA 2.4 - - \
VoL LOW:-level output voltage loL = +4 mA - - 0.4 \%
CLK (note 1)

VoL | LOW-level output voltage loL = +4 mA - |- |04 v
CLK, HRV, VSW

il HIGH-level input current V=45V -0.1 - +0.1 A
e LOW-level input current V=0 - - -4.5 HA
CLKC, Hs, Vs, NTP, VRV

il HIGH-level input current Vi=+5V - - +10 HA
e LOW-level input current V=0 - - -200 HA
VSW

il HIGH-level input current V=45V - - +10 A
I LOW:-level input current V=0 - - -600 A
Ri1, Gy, B, Ry, Gy, By, VSW, VBS

C | input capacitance | f=1MHz | - | 28 | - | pF
CLK, Hg, Vs, NTP, HRV, VRV, PWM

C | input capacitance | f=1MHz | - | 37 | - | pF
CLKC

C | input capacitance | | - | 10 | - | nF
Note

1. At CLKC =HIGH, CLK = 0.
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7.5 Input and output timing

SYMBOL DESCRIPTION CONDITIONS MIN. | TYP. | MAX. |UNIT

Teld field period:
NTSC fiielg = 60 Hz - 16.67 |- ms
PAL ffielg = 50 Hz - 20.0 - ms

Tiine line period:
NTSC - 63.5 - Hs
PAL - 64.0 - VS

fiine line frequency:
NTSC - 15.73 |- kHz
PAL - 15.625 | - kHz

tov1 Vs delay field 1 - 1H -

tov2 Vg delay field 2 - H/2 -

tvo vertical pulse width - 4H -

tvip video signal on-display time - 50.1 - us

ta(disp) sync edge to start display delay time:
NTSC - 10.6 - VS
PAL - 111 - S

ta(Hs) sync edge to Hs delay time 50% level - 1.4 - ps

tw(H) horizontal pulse width 50% level - 1.2 - ps

7.5.1 DISPLAYED LINES (PAL MODE) 7.5.2 DISPLAYED LINES (NTSC MODE)

Field 1 displayed line numbers: Field 1 displayed line numbers:

27 to 298. 23 to 256.
Field 2 displayed line numbers: Field 2 displayed line numbers:
339 to 611. 286 to 519.

In PAL, on average, every seventh line is skipped.

Actual lines skipped in Field 1:
34 + 14N where N =0, 1, to 18 and
40 + 14M where M =0, 1, to 18.

Actual lines skipped in Field 2:
344 + 14N where N =0, 1, to 18 and
350 + 14M where M =0, 1, to 18.
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FIELD 1
line number:
NTSC 3 4 5 6 7 8 9 10 11
PAL ‘ 625 ‘ 1 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8

Vs

< Uy

FIELD 2
line number:
NTSC 265 266 267 268 269 270 271 272 273
PAL 312 313 314 315 316 317 318 319 320

Vs

g LIIJ&L%LILILILILI

- o —»

iy |

gl - 1H@D - CCB632

(1) NTSC: 1H = 63.5 ps (typ.).
PAL: 1H = 64 ps (typ.).

Fig.3 Input and output signals.
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7.6 External clock

r—tyy(vi) —

Vs

line number ‘262 1‘2‘3 4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14‘15‘16‘

. Tj@z”_l Frrrrrrrrrrry

Vs 1

>

tHo1 e— sy — TtW(HI)

1

- L
CLK I_\ I_\ I_\ I_\_

thoz+tsu2

W T

CCB344

Fig.4 Definition of line and pixel numbers.

7.6.1 SYNC INPUTS
With the composite sync signal CS, the module will function correctly with signal sources such as video recorders.
The external horizontal and vertical pulses should have no disturbances for a stable picture.

Composite sync timing is according to CCIR.
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7.7  Backlight dimming

Backlight dimming should be used only with standard PAL and NTSC signals (see Fig.5).
For non-standard signals there is also a PWM signal but it is not synchronized.

Vs
PWM
NTSC || || | || || -
t<+—105H —»
- 525H -
PWM
PAL
(< 89H »‘
- 625H >

CO (U R T VR T

- 1H
*1/2H 1/2H --—

PWM CCB345

Fig.5 Generated PWM signal for PAL and NTSC.

7.8 Power-on/off sequences Power supply reset:
If the power supply voltage Vpp drops below 7.8 V,
the module switches off.

The module can be restarted with Vpp < 0.5 V for a

2. (Sn\rl]V:XCIfrl]arrlntZE Dciwsgling'zse fime = 200 ms) minimum of 250 ms followed by Vpp rising above 7.8 V
pply g . within 200 ms.

3. Switch on the backlight.

Recommended sequence for power-on:
1. Switch on the video source.

Recommended sequence for power-off;
1. Switch off the backlight.

2. Switch off the power supply
(minimum time to power-off = 250 ms).

3. Switch off the video source.
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8 OPTICAL DATA

8.1  Optical characteristics
Tamb = +22 £3 °C; elapsed time from switch-on is greater than 15 minutes; driving conditions are typical values;
unless otherwise specified. Measurements are made perpendicular to the panel; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
L luminance VirMs) = 6.0 MA; note 1 300 350 - Cd/m2
CRmax maximum contrast ratio at optimum viewing angle; |100:1 |150:1 |-
note 1
DR dimming ratio - 1:30 -
a viewing angle: CR>5; note 1
© = horizontal right 60 70 - deg
© = horizontal left 60 70 - deg
© = vertical up 45 50 - deg
© = vertical down 45 70 - deg
tres average response time rise time - 30 - ms
fall time - 15 - ms
colour coordinates: peak white; note 2
Xw white 0.260 0.310 0.360
yw white 0.257 0.307 0.357
XR red 0.526 0.576 0.626
YR red 0.289 0.339 0.389
XG green 0.263 0.313 0.363
e green 0.445 0.495 0.545
XB blue 0.101 0.151 0.201
VB blue 0.067 0.117 0.167
COlopt optimum viewing angle © = 270° (6 o’clock); - 5 - deg
notes 1 and 3

Notes

1. Brightness control input (BRT) open circuit.

2. No dimming.

3. Customer is advised to use the display in the 12 o’clock direction.

21 January 1999 16

www.DataSheetdU.com



\ H ]y 2 0]
LEEDS3.COM

Philips Flat Panel Display Co. (Philips FPD) B.V.

Preliminary specification

Active matrix 5" colour TFT LCD module

LTEO52T-061

8.2  Pixel organization

FelelFlelelrlel
el ElElE el
FlelelFlelelelel

CCA227

Fig.6 Dot organization.

8.3 Contrast ratio

The contrast ratio (CR) is the ratio
between the transmission (1) in a full
white area (R = G = B = 1) and the
transmission (tq) in a dark area
(R=G=B=0):

CR=2L1
Ty

8.4  Response time

Response time (tes) is the mean of
rise time (t;) and fall time (tp):

P11 P12 P13 P1318 | P1319 | P1,320 t _ tr + tf
res
P21 P22 P2319 | P2320 2
P31 P3320 Rise time is the time for luminance to
change from 10% to 90% as a result
of a change of electrical condition, fall
b b time is the time for luminance to
232,1 232,320
> S S S change from 90% to 10% as a result
28 | 282 233.319| 233,320 of a change of electrical condition.
P23a1 | P2za2 | Pasas P234,318 | P234,319| P234,320

CCB024

The pixels are square and are arranged in vertical stripes of red green and blue.
The pixel information is provided sequentially, row-by-row.
P11 is the upper-left pixel of the display, P234,320 is the bottom-right pixel.

Fig.7 Pixel organization.

8.5  Viewing angle

viewing
direction
A
T-—
12 o'clock
direction
90°
9 o'clock
direction
180°
- ‘/ L
Z yé 3 o'clock
direction
0°
cCB580
6 o'clock e y
direction
270°
o = declination.
© = azimuth. . ) )
Fig.8 Viewing angle.
21 January 1999 17

www.DataSheetdU.com



NGz | S Eamn

LEDB88.COM

Philips Flat Panel Display Co. (Philips FPD) B.V.

Preliminary specification

Active matrix 5" colour TFT LCD module

LTEO52T-061

9 ENVIRONMENTAL DATA

9.1 Environmental tests

Measurements are performed after two hours in room temperature environment; unless otherwise specified.

TEST

CONDITIONS

METHOD

REMARK

High temperature, operating

Tpanel = +85 °C for 240 hours

IEC 60068-2-2Bb

panel surface temperature

Low temperature, operating

Tamb = =30 °C for 240 hours

IEC 60068-2-1Ab

High temperature storage

Tamp = +90 °C for 240 hours

IEC 60068-2-2Bb

module not operating

Low temperature storage

Tamb = —40 °C for 240 hours

IEC 60068-2-1Ab

module not operating

High temperature, high
humidity, operating

Tamb = +60 °C, RH = 90%
for 240 hours

IEC 60068-2-3Ca

module operating

Thermal shock

Tamb = —40 to +85 °C; 10 cycles

IEC 60068-2-14Nb

module not operating

9.2 Mechanical tests

6 repeats;

sweep time = 11 minutes;

peak acceleration = 10 G;
frequency = 10 to 150 Hz;
amplitude = 1.5 mm peak-to-peak

TEST CONDITIONS METHOD REMARK
Shock 3 directions: X, Y, Z axes; IEC 60068-2-27Ea | not operated; not packed
6 repeats;
peak acceleration = 100 G;
pulse duration = 6 ms
Vibration 3 directions: X, Y, Z axes; IEC 60068-2-6Fc | not operated; not packed

9.3  Electrostatic discharge (ESD)
Under directive “89/336/EEG” conforms with “EN50082-1".

9.4 Electromagnetic compatibility (EMC)

Complies with “FCC part 15”.

Under directive “89/336/EEG” conforms with “EN55022/B” and “EN61000-4-6".

9.5  Safety

Complies with “/EC 60950” and “UL1950".

21 January 1999
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10 DEFINITIONS

Data sheet status

Obijective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 60134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.
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