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These specification sheets are the proprietary product of SHARP CORPORATION(”SHARP) and include
materials protected under copyright of SHARP. Do not reproduce or cause any third party to reproduce them
in any form or by any means, electronic or mechanical, for any purpose, in whole or in part, without the

express written permission of SHARP.

In case of using the device for applications such as control and safety equipment for transportation(aircraft,
trains, automobiles, etc. ), rescue and security equipment and various safety related equipment which require
higher reliability and safety, take into consideration that appropriate measures such as fail-safe functions and

redundant system design should be taken.

Do not use the device for equipment that requires an extreme level of reliability, such as aerospace
applications, telecommunication equipment(trunk lines), nuclear power control equipment and medical or

other equipment for life support.

SHARP assumes no responsibility for any damage resulting from the use of the device which does not

comply with the instructions and the precautions specified in these specification sheets.
This specification sheets sheet is to guarantee the quality of the LCD module itself, only Should you need to
evaluate and confirm the performance of the module, please do so when the LCD module is assembled into

your finished product.

If any problem occurs in relation to the description of this specification sheets , it shall be resolved through

discussion with spirit of cooperation.

Contact and consult with a SHARP sales representative for any questions about this device.
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1. Application

These specification sheets applies to a color TFT-LCD module, LQODZA0096.

2. Overview

This module is a color active matrix LCD module incorporating amorphous silicon TFT (Thin Film
Transistor). It is composed of a color TFT-LCD panel, driver ICs, control circuit and power supply circuit
and a backlight unit. Graphics and texts can be displayed on a 1920X3 X 1200 dots panel with 262,144
colors by using LVDS (Low Voltage Differential Signaling) to interface and supplying +3.3V DC supply
voltage for TFT-LCD panel driving and supply voltage for backlight.

Optimum viewing direction is 6 o'clock.

Backlight-driving DC/AC inverter is built in this module.

3. Mechanical Specifications

Parameter Specifications Unit

Display size 43(17.0") Diagonal cm
Active area 365.76 (H) X 228.60 (V) mm
1920 (H) X 1200 (V) pixel

Pixel format
(1 pixel = R+G+B dots)

Aspect ratio 16:10

Pixel pitch 0.1905 (H) X 0.1905 (V) mm
Pixel configuration R,G,B vertical stripe

Display mode Normally white

Anti-glare and hard-coating 5SH
Surface treatment )
Low reflection

Parameter Min. Typ. Max. Unit
Width 381.7 382.2 382.7 mm
Unit outline dimensions
Height 244.0 244.5 245.0 mm
[Note 1]
Depth — — 7.0 mm
Mass [Note 2] — 730 750 g

[Note 1] excluding inverter unit, backlight cables and the mounting tab.
[Note 2] including inverter unit.

Outline dimensions is shown in Fig.1
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4. Input Terminals
4-1. TFT-LCD panel driving
CN1 (LVDS signals and +3.3V DC power supply)

Pin No. Symbol Function Remark
1 GND
2 Vee +3.3V power supply
3 Vee +3.3V power supply
4 VEDpID DCC+3.3V power supply
5 NC Reserved
6 NC Reserved
7 NC Reserved
8 R1INO- Receiver signal of A side pixel (-) [Note 1]
9 R1INO+ Receiver signal of A side pixel (+) [Note 1]
10 GND
11 R1IN1- Receiver signal of A side pixel (-) [Note 1]
12 RI1IN1+ Receiver signal of A side pixel (+) [Note 1]
13 GND
14 R1IN2- Receiver signal of A side pixel (-) [Note 1]
15 RI1IN2+ Receiver signal of A side pixel (+) [Note 1]
16 GND
17 CK1 IN- Clock signal of A side pixel (-) [Note 1]
18 CK1 IN+ Clock signal of A side pixel (+) [Note 1]
19 GND
20 R2INO- Receiver signal of B side pixel (-) [Note 1]
21 R2INO+ Receiver signal of B side pixel (+) [Note 1]
22 GND
23 R2INO- Receiver signal of B side pixel (-) [Note 1]
24 R2INO+ Receiver signal of B side pixel (+) [Note 1]
25 GND
26 R2INO- Receiver signal of B side pixel (-) [Note 1]
27 R2INO+ Receiver signal of B side pixel (+) [Note 1]
28 GND
29 CK2 IN- Clock signal of B side pixel (-) [Note 1]
30 CK2 IN+ Clock signal of B side pixel (+) [Note 1]

[Note 1] Relation between LVDS signals and actual data is shown in following section (4-2)(7-2).
[Note 2] The shielding case is connected with signal GND.

Using connector : FI-XB30SL-HF10 (JAE) or equivalent.
Corresponding connector : FI-X30M,FI-X30ML or FI-X30H (JAE)
(Sharp is not responsible to its product quality, if the user applies a connector not corresponding

to the above model.)
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4-2 Interface block diagram
Using receiver : Dual LVDS interface contained in a control IC

Corresponding Transmitter : THC63LVDMG63A (THINE) or equivalent

[Note 1] Do not use at high-impedance for pixels on A side's TxIN 18 - 19.
[Note 2] Please connect B side pixels, TXIN 18 - 19 to GND.

(Computer side) (TFT-LCD side)
~ +
Rlo~pis & TXINO~TxINS R1INO+(9) ¢ R10~R15
G10~G15 6 TxIN 6~TxINI11 8 R1INO—(8) % = 6 G10~G15
100[Q =
6 TxINI2~TxIN1 > RIINI+(12 s 6
B10~BI5 * xIN17 O N1+(12) 5 B10~B15
£ RI1IN1-(11) % i
= 1000 =
TxIN18 < R1IN2+(15)
[Note 11 3 8
TxIN19 = R1IN2-(14) % 4
[Note 11 —~ 100/Q E n
TXCLK IN CKI1IN+(18) =
X o]
i CLK PLL CKI1IN—(17) % > PLL CK =
= A side pixels 100[Q g
B 2
g B side pixels k=
@) ~
100(Q =
B20~B25 6 | TxIN12~TxIN17 5 R2IN1+(24) *g 6 |B20~RB25
2 R2IN1-(23) % ﬁ
2 100/Q =
[Note 21 TxINI8 = R2IN2+(27) o
= +—
TxIN19 & RAN2-26) | ] > 8
TxIN20 ' 1000 <
/e
TxCLK IN CK2IN+(30)
PLL CK2IN—(29) % PLL
100[Q

Symbol of CN1 (Pin No.)




4-3. Backlight driving

CN2 : (Inverter signals and Inverter Power Supply)

Using connector : LVC-D20SFYG(HONDA TSUSHIN KOGYO CO.,LTD.)
Corresponding connector : LVC-D20LPMSG (HONDA TSUSHIN KOGYO CO.,LTD)

LDI19305A-6

Pin no. Symbol Function Remark
1 INV_SRC Inverter power supply voltage
2 INV_SRC Inverter power supply voltage
3 INV_SRC Inverter power supply voltage
4 INV_SRC Inverter power supply voltage
5 GND
6 N.C. This is electrically opened
7 VisvaLw +5V power supply voltage
8 GND
9 SMB_DAT Brightness control serial data signal
10 SMB CLK Brightness control serial clock signal
11 GND
12 INV_PWM PWM signal for brightness control
13 GND
14 N.C. This is electrically opened
15 N.C. This is electrically opened
16 N.C. This is electrically opened
17 N.C. This is electrically opened
18 N.C. This is electrically opened
19 N.C. This is electrically opened
20 N.C. This is electrically opened
5. Absolute Maximum Ratings
o Ratings )
Parameter Symbol | Condition Unit | Remark
Min. Max.
Input voltage Vi Ta=+25C -0.3 Veet+0.3 \'% [Note 1]
+3.3V supply voltage Vee Ta=+25C 0 +4.0 \Y
Inverter power supply voltage Vinv Ta=+25C 0 +23.5 \Y
+5V power supply voltage Vsvarw | Ta=+25C -0.3 +5.5 A%
Inverter control signal voltage VsmB Ta=+25C -0.3 +5.5 Vv [Note 2]
VEBK Ta=+25C -1.0 +5.5 A% [Note 3]
Storage temperature Tstg — -25 +60 C [Note 4]
Operating temperature (Ambient) Topa — 0 +50 C

[
[
[
[

Note 1] LVDS signals , BIST
Note 2] SMB signals

Note 3] FPBACK signals
Note 4] Humidity : 95%RH Max. at Ta=+40°C.

Maximum wet-bulb temperature at +39°C or less at Ta>+40C.

No condensation.



6. Electrical Characteristics
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6-1.TFT-LCD panel driving Ta=+25C
Parameter Symbol | Min. | Typ. | Max. | Unit Remark
Supply voltage Vce +3.0 | +3.3 | +3.6 \Y [Note 2]
Current dissipation Icc — 580 920 mA | [Note 3]
Permissive input ripple voltage Vrp — — 100 [ mVpp | Vec=+3.3V
Input voltage range Vi 0 2.4 \Y LVDS signals
Differential input High V1u - - +100 | mV | Vemu=+1.2V
threshold voltage Low V1L -100 — — mV | [Note 1]
Input current High loni — — +10 | uA | Vi=124V Vee=+3.6V
Low Iorg — — +10 | uA | Vi=0V Vec=3.6V
Terminal resistor Rt — 100 — Q Differential input
Input voltage High Vi 2.5 - - \Y4 BIST
Low Vi - - 0.7 \Y%
Input current High(Viz=Vcee) | Iom - - 200 u A
Low(V=0V) Ioro -10.0 - - u A
[Note 1] Veum : Common mode voltage of LVDS driver.
[Note 2] On-off conditions for supply voltage
0.9Vce
Ve 0.1Vc
tl t2 t3
Valid
Signal
(LVDS Interface)
t6 t7
Backlight ON
Backlight OFF (Lamp) OFF
Symbol Min. Max. Unit Remark
tl 10 ms
t2 1
t3 1
t4 400 ms
t5 200 — ms
t6 180 — ms *1
t7 5 - ms *1

*1 : As for the power sequence for backlight, it is recommended to apply above

mentioned input timing. If the backlight is lit on and off at a timing other

than shown above, displaying image may get disturbed. This is due to

variation of output signal from timing generator when LVDS signal is

changed from on to off or vice versa, but has no harm to the module itself.

[Note] Do not keep the interface signal high-impedance or unusual signal when power is on.
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Vce-dip conditions

1) 25V=Vcee<3.0V Vee
td=10 ms
Under above condition, the display image .
should return to an appropriate figure after = :
Vcce voltage recovers. ~

2) Vce<25V td
Vce-dip conditions should also follow the

On-off conditions for supply voltage

RGB RGB RGB RGB RGB

GS0 GS4 GS8 GS56 GS60

[Note 3] Typical current situation : 16-gray-bar pattern. vV v v
Vee=+3.3V




6-2. LVDS Input Specification
6.2.1.Switching Characteristics
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Vee=+3.0V~+3.6V, Ta=0C~+50C

Parameter Symbol Min Typ. Max. Unit
Input Data Position 0 (tRCIP=18.52ns) tRIPI -0.25 0.0 +0.25 ns
Input Data Position 1 (tRCIP=18.52ns) trIPO trerp/7-0.25 trerp/7 trerp/7+0.25 ns
Input Data Position 2 (tRCIP=18.52ns) trR1P6 2 trerp/7-0.25 | 2 trew/7 2 trerp/7+0.25 ns
Input Data Position 3 (tRCIP=18.52ns) trRIPS 3 trerp/7-0.25 3 trerp/7 3 trerp/7+0.25 ns
Input Data Position 4 (tRCIP=18.52ns) trRIP4 4 trep/7-0.25 | 4 trew/7 | 4 trep/710.25 ns
Input Data Position 5 (tRCIP=18.52ns) tR1P3 5 trerp/7-0.25 5 trerp/7 5 trerp/7+0.25 ns
Input Data Position 6 (tRCIP=18.52ns) trip2 6 trcrp/7-0.25 6 trerp/7 6 trerp/7+0.25 ns
Phase Lock Loop Set tRPLL 10 ms
Input Clock Period tRCIP 12.1 13.1 20 ns
Skew Time between CK1IN and CK2IN tcki2 2.0 0.0 +2.0 ns

AC Timing Diagrams LVDS Inputs

trip2

A 4

trip3

A4

trip4

trips

A 4

trips

tripo

tripr —

RxlNy—i- /- x RxINyGXRxlNySXRXINyXRxlNyXRXIN y2ARXINy1

RxINyOARXINy6ARXINyS

RxINy4ARxINy3

Rx[NyZXRxINylx

CKxIN+/- \ |

LVdiff:O

\

Vig=0

A 4

x=1,2
y=0,1,2

AC Timing Diagrams LVDS Input CLK Skew

treip

% Note
Vdiff=(RxINy-+)-(RxINy-), (CKxIN+)-(CKxIN-)

CKI1IN+ \
CK2IN+ \

tekiz

air=0V

airr=0V

—




LVDS Phase Lock Loop Set
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3.0V
Vee ;

CKXIN+/-

PLLCLK

V=0V

tRPLL

6.2.2.LVDS Data Input Timing

Previous Cycle

2.0

Current Cycle

CK1IN+/- \

RII”

RI1INO+/- X R14° \ R13’

R10’

G10

R1

5 R14 R13 R12 R11 R10 G107

= >

/

e

o =
e

x
)
e

> S>< << —
= =< =]
= =< =]
> S>S<T ><T T
= =< =]
T

GII’ A BIl A BIO \ GI5 A Gl4 k GI3 \ GI2 A Gl1 } B11”
R1IN2+/- :>< ENAB>< X X BI5 \ B14 A BI13 \ Bl12 AENAB’
CK2IN+/- ‘\ / \ /
R2INO+/- :>< R24’>< R23’>< >< R21’>< R20’ G20>< R25 >< R24>< R23>< R22>< R21 >< R20 G20”><
R2IN1+/- :>< G25’>< G24’>< G23 >< G22’>< G21” § B21 >< B20>< G25>< G24>< G23 >< G22 >< G21 le”><
R2IN2+/- :>< X’ >< B25’>< B24’>< B23’>< B22’ X >< X >< X >< st>< Bz4>< B23 >< B22 X’ ><
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6-3. Backlight driving
6.3.1.Backlight lifetime
The backlight system is an edge-lighting type with single CCFT (Cold Cathode Fluorescent Tube).

The lifetime of the lamp are shown in the following table.

Parameter Symbol Min. Typ. Max. Unit Remark

Lamp life time Lp 12,000 — — Hour [Note]

[Note]  Lamp life time is defined as the time when (D occurs in the continuous
operation under the condition of Ta=25C and SMB_DAT=FFygx

(D Brightness becomes 50 % of the original value under standard condition.

6.3.2. Inverter unit driving Ta=+25C
Parameter Symbol Condition Min. | Typ | Max Unit | Remark
Inverter supply voltage Viny — 7.5 — 20.48 A"
Inverter current dissipation I Vinv=7.5V 60 — 880
P NV Y mA [Note]
VSVALWZS.OV
Vinv=20.48V 20 — 380
VsvaLw=5.0V
Brightness control IC VsvaLw — 4.75 5.0 52 \Y%
supply voltage
Brightness control IC current TIsvarw VsvaLw = — — 15 mA
dissipation 4.75~5.2V
SMB_DATZFFHEX
SMB Input voltage A% =
- P s VsmB H VALY 0 — 0.7 \Y
DAT Low - 4.75~5.2V
SMB Input voltage A% =
- P . s VsmB L VALY 2.1 — — \Y
CLK High - 4.75~5.2V
Input voltage VsvaLw =
A% 0 — 0.7 A%
Low ML 475~52V
INV_PWM Tnout volt v
nput voltage =
P . £ Vewm L VALY 2.1 — — \Y4
High - 4.75~5.2V

[Note] : Brightness control from minimum to maximum

6.3.3. Power ON/OFF sequence
75V=Vnw=2048V
20ms =td

VINV

Lamp CTL
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6.3.3 SMB PROTOCOL
1)Read byte format
1bits 7bits 1bits 1bits 8bits 1bits 1bits 7bits 1bits 1bits 8bits 1bits 1bits
S [Slave Address [W|A |Command |A |S |Slave Address |R [A | DATA AP
Slave address: Command byte: Slave address:
0x58(fixed) l Select register 0x58(fixed) l
Write byte:0(Fixed) Read byte:1(Fixed)
2)Write byte format |:| Master to Slave
1bits Thits 1bits 1bits 8bits 1bits 8bits 1bits 1bits I:I Slave to Master
S |Slave Address |W [A |Command |A [ DATA A |P
Slave address: Command byte: S : Start Condition
0x58(fixed) l Select register P : Stop Condition
Write byte:0(Fixed) A+ Acknowledge
6.3.4 Register Definition
SMBus Command Data-Register Bit Assignment
Protocol byte Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
(MSB) (LSB)
Read/Write 0x00 BRT7 BRT6 BRTS5 BRT4 BRT3 BRT2 BRTI BRTO
Read/Write 0x01 Reserved | Reserved | ALSDEL1 | ALSDELO ALS CTL PWM _MD | PWM_SEL | LAMP CTL
Read only 0x02 Reserved | Reserved | Reserved | Reserved | LAMP STAT | OV_CURR | Reserved FAULT
Read only 0x03 MFG4 MFG3 MFG2 MFGl1 MFGO REV2 REV1 REVO0
Read only 0x04 ALS7 ALS6 ALSS ALS4 ALS3 ALS2 ALS1 ALSO
Read/Write 0x05 ALSLL7 | ALSLL6 | ALSLLS | ALSLL4 | ALSLL3 | ALSLL2 | ALSLL1 | ALSLLO
Read/Write 0x06 ALSHL7 | ALSHL6 | ALSHLS | ALSHL4 | ALSHL3 | ALSHL2 | ALSHL1 | ALSHLO

1)Brightness Control Register [0x00]

A write-byte cycle to register 0x00 sets the brightness level if the inverter is in SMBus mode.A write-byte cycle to

register 0x00 has no effect if the inverter is not in SMBus mode.

A read-byte cycle to register 0x00 returns the current brightness level regardless of the operation mode.

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

BRT7

BRT6

BRTS5

BRT4

BRT3

BRT2

BRTI1

BRTO

BRT[7..0] : 256 Brightness Level
FF: Max. Brightness

l

00: Min. Brightness
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2)Device Control Register [0x01]
This register has a single bit that controls the inverterON/OFF state, 3 bits that control the operating mode of the
inverter, and 2 bits for setting ALS delay time.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

Reserved Reserved ALSDELI ALSDELO ALS_CTL PWM_MD PWM SEL | LAMP CTL

ALSDEL1, ALSDELO : ALS delay select bit.

ALS_CTL: Ambient-light-sensor select bit (1 =use ALS, 0 =not use ALS).
PWM_MD: PWM mode select bit (1 = absolute brightness, 0 = percentage change).
PWM_SEL: Brightness control select bit (1 = control by PWM, 0 = control by SMBus).
LAMP_CTL: Inverter on/off bit (1 = on, 0 = off).

A value of 1 written to LAMP_CTL turns on the lamp. A value of zero written to LAMP_CTL turns off the lamp.
The PWM_SEL bit determines whether the SMBus or PWM input should control brightness when the inverter is not in
ALS mode. This bit has no effect when ALS _CTL is set to 1.
The PWM_MD bit selects the manner in which the PWM input is to be interpreted. When this bit is zero, the PWM
input reflects a percentage change in the current brightness and follows the following equation:
DPST brightness = BRTcurrENt*DPWM
BRTcurrent : the current brightness setting from either ALS or SMBus without influence from the PWM input
DPWM : Duty cycle of the PWM signal
When PWM_MD bit is 1, the PWM input has no effect on the brightness setting unless the inverter is in PWM mode.
When ALS_CTL is 1, the inverter controls brightness based primarily on the light reading from the ALS.However, the
ALS brightness setting can be modified if the PWM_MD bit is set to zero. When the ALS_CTL bit is zero, the inverter
controls the brightness according to the PWM input (PWM mode), the SMBus setting(SMBus mode), or a combination
of the two (SMBus mode with DPST).

Delay Time Setting

ALSDEL1 ALSDEL1 DELAY TIME(ms)
1 1 25
1 0 15
0 1 10
0 0 20 (default)

3)Fault/Status Register [0x02]

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

Reserved

Reserved

Reserved

Reserved

LAMP_STAT

OV_CURR

Reserved

FAULT

LAMP_STAT: Lamp status bit (1 = lamp on, 0 = lamp off).

OV_CURR: Secondary/UL overcurrent fault (1 = secondary/UL overcurrent fault, 0 = no secondary/UL overcurrent).

FAULT: Fault bit (1 = open-lamp or primary overcurrent fault, 0 = no fault).
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This register has 3 status bits that allow monitoring the inverter’s operating state.
Bit 0 is a logical OR of open-lamp fault and overcurrent fault.Bit 2 indicates secondary/UL overcurrent fault.
Bit 3 always indicates the current lamp on/off status.
The remaining bits are reserved. All reserved bits return 0 when read. All the bits in this register are read only. A write-
byte cycle to register 0x02 has no effect.
Write zero to bit 0 of register 0x01 to clear the fault bit.

4)Identification Register [0x03]
The identification register contains two bit fields to denote the manufacturer and the silicon revision.

This register is read only. A write-byte cycle to register 0x03 has no effect.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
MFG4 MFG3 MFG2 MFG1 MFGO REV2 REV1 REV0
MFG[4..0]: Manufacturer ID (the vendor ID for Maxim is 0).

REV]2..0]: Silicon rev (revs 0—7 allowed for silicon spins).

5)ALS Status Register [0x04]

The ALS should return a value reflecting the brightness setting based on the ALS input. The register has 8 bits that
define a full range of 256 brightness levels.

The register is read only and a write-byte cycle has no effect. A read-byte cycle to register 0x04 returns the current

reading of ALS, regardless of the operating mode set in register 0x01.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ALS7 ALS6 ALSS ALS4 ALS3 ALS2 ALS1 ALSO
ALSJ7..0]: 256 steps of ambient-light sensor reading.

6)ALS Low-Limit Register [0x05]

A write-byte cycle to register 0x05 sets the lowest possible brightness value that can be set based on ALS inputs.

If the brightness setting due to ALS is lower than the value written to this register, the inverter increases the brightness
setting to the written value.

A read-byte cycle to register 0x05 returns the current minimum brightness value that can be set based on ALS inputs.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ALSLL7 ALSLL6 ALSLLS ALSLL4 ALSLL3 ALSLL2 ALSLLI ALSLLO
ALSLL[7..0]: The lowest brightness setting that can be set based on ALS inputs.

7)ALS High-Limit Register [0x06]

A write-byte cycle to register 0x06 sets the highest possible brightness value that can be set based on ALS inputs.

If the brightness setting due to ALS is higher than the value written to this register, the inverter decreases the brightness
setting to the written value.

A read-byte cycle to register 0x06 returns the current maximum brightness value that can be set based on ALS inputs.



The default value of register 0x06 is 0xFF,which corresponds to the maximum brightness.
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Bit7

Bit6

Bit5

Bit4

Bit3

Bit2

Bitl

Bit0

ALSHL7

ALSHLG6

ALSHLS

ALSHLA4

ALSHL3

ALSHL2

ALSHL1

ALSHLO

ALSHL][7..0]: The highest brightness setting that can be set based on ALS inputs.

6.3.5. Brightness Control

Three inputs can be provided to the inverter for brightness control of the LCD panel SMBus, System PWM, and ALS.

ALS CTL | PWM MD | PWM SEL MODE
1 1 X ALS mode
1 0 X ALS mode with DPST
0 X 1 PWM mode
0 1 0 SMBus mode
0 0 0 SMBus mode with DPST
X : arbitrary
1)ALS Mode

Max. Brightness Ambient lihgt :320 lux

Ambient lihgt :3.2 lux

Hex Setting:0xFF

Min. Brightness Hex Setting:0x19

ALS torelance +/- 12 SMBus brightness steps

(For a given ambient light)

Response time Ssec +/-0.5sec

from Min to Max Brightness

ALS Output Brightness Response Curve

256 A
224 A
192
160 A
128
96
64 A
32 =

0 I I I I I I I I I I T T T T T

0 24 51 79 106 133 161 188 216 243 271 298 325
Ambient Light (lux)

Brightness Step (Decimal)
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2)PWM Mode
Condition Min Typ Max Unit
PWM Input Frequency 5 50 kHz
PWM Brightness PWM Input Duty=100% 98 100 %
Setting PWM Input Duty=50% 48 50 52 %
PWM Input Duty=0% 9.7 10 10.3 %
3)SMBus Mode

Max. Brightness | Hex Setting:0xFF

Min. Brightness Hex Setting:0x00

6.3.6 AC Characteristics (SMB_DAT,SMB_CLK)

5VALW=4.75~5.2V,Ta=0~50"C

Parameter Symbol Min. Typ. Max. Unit. Remark
SMB_CLK frequency fsms 10 — 100 k Hz
Bus Free Tim.e.Between STOP and a0 47 _ _ L
START Condition
Hold Time after (Repeated) START
Condition tHDisTA 4.0 B B res
Repeated Start Condition setup time tsU-STA 4.7 — — s
STOP Condition setup time tsu:sTO 4.0 — — s
Data hold time tHD-DAT 0 — — ns
Data setup time tSU-DAT 250 — — ns
Clock low period tLow 4.7 — — s
Clock high period tHIGH 4.0 — 50 s
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7. Timing characteristics of input signals
7-1. Timing characteristics
Vee=+3.0V~+3.6V, Ta=0C~+50C

Parameter Symbol | Min. Typ. Max. Unit | Remark
Clock Frequency 1/Tc 50 75.875 82.5 MHz | [Note 1]
1000 1024 1106 clock
Horizontal period TH
13.2 13.5 — us
Data enable | Horizontal period (High) THd 960 960 960 clock
Signal _ ) 1202 1235 1280 Line
Vertical period TV [Note 2]
16.22 16.67 — ms
Vertical period (High) TVd 1200 1200 1200 line

[Note 1] Two pixels-data are sampled at the same time.

[Note 2] In case of using the long vertical period, the deterioration of display quality, flicker, etc, may occur.
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7-2. Input Data Signals and Display Position on the screen

ki o1 1 [ra o [

(L,1) (1,2)

*Aside : RI10~RI1S5, G10~Gl15, BI0~BI15
*Bside : R20~R25, G20~G25, B20~B25

Two pixels-data are sampled at the same time.

1200+ 1

1-1920

Display position of input data(V+ H)

1200-1920
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8. Input Signals, Basic Display Colors and Gray Scale of Each Color
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Colors & Data signal
Gray scale | Gray Scale ]JR10 R11 R12 R13 R14 R15|G10 G11 G12 G13 G14 G15|B10 B11 B12 B13 B14 BI15
R20 R21 R22 R23 R24 R25|G20 G21 G22 G23 G24 G25(B20 B21 B22 B23 B24 B25
Black — 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Blue — 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
W Green — 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
%' Cyan — 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1
22 Red — 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
) Magenta — 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
Yellow — 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
White — 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Black GS0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
a i GS1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 Darker GS2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
g ! ! !
s | ! ! !
g Brighter | GS61 1 0 1 1 1 1 O 0 o0 o0 o0 0 0O 0 o0 o0 0 0
! GS62 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Red GS63 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Black GS0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
a 7 GS1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
5 Darker GS2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
A I ! !
2 l ! !
§ Brighter | GS61 0 0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0
- ! GS62 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0
Green GS63 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Black GS0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
a 7 GS1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
5 Darker GS2 o o o o o o]0 o0 o0 o0 o0 0 0 1 0o 0 O 0
gl 1 ! ! !
s | ! ! !
% Brighter | GS61 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1
! GS62 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1
Blue GS63 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

0 : Low level voltage, 1 : High level voltage

Each basic color can be displayed in 64 gray scales from 6 bit data signals. According to the combination of

total 18 bit data signals, the 262,144-color display can be achieved on the screen.




9. Optical Characteristics

Ta=+25°C, Vce=+3.3V
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Parameter Symbol Condition Min. Typ. Max. | Unit Remark
Horizontal | 0 21, 0 22 60 70 — Deg.
Viewing
011 CR>10 40 50 — Deg. [Note 1,3,6]
angle range| Vertical
012 50 60 — Deg.
CRn 6 =0° 300 — —
Contrast ratio Optimum 300 550 — [Note 2,4,6]
Cro
viewing angle
Response time tr+ttd — 30 35 ms [Note 2,4,6]
o ) X 0.263 | 0.313 | 0.363
Chromaticity of white
0.279 | 0.329 | 0.379
L X 0.543 | 0.593 [ 0.643
Chromaticity of red
y 0.275 [ 0.325 [ 0.375
[Note 2,6]
. X 0.265 [ 0.315 [ 0.365
Chromaticity of green .
y =0 0.499 | 0.549 | 0.599
. X 0.101 0.151 | 0.201
Chromaticity of blue
y 0.078 | 0.128 | 0.178
Luminance of white [Note 2,7]
Yu 180 230 — | cdm’ Vin=21V
SDA:FFHEX
White Uniformity Aw — 0.1 0.25 [Note 2,8]

% The measurement shall be executed 30 minutes after lighting at rating.

(typical condition : SDA=FFygx)

The optical characteristics shall be measured in a dark room or equivalent.

[Note 1] Measuring Viewing Angle Range

EZ contrast 160RH
(ELDIM)

Center of the screen (§=0°)
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LCD Panel

[Note 2] Other Measurements
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[Note 3] Definitions of viewing angle range:

Normal line

[Note 4] Definition of contrast ratio:

The contrast ratio is defined as the following.

Luminance (brightness) with all pixels white

Contrast Ratio (CR) =
Luminance (brightness) with all pixels black
[Note 5] Definition of response time:
The response time is defined as the following figure and shall be measured by switching the input

signal for "black" and "white" .
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[Note 6] This shall be measured at center of the screen.

480 960 1440 pixel

[Note 7] Average of five point.(A~E)

—B— —D 300
[Note 8] Definition of white uniformity:
© 600
White uniformity is defined as the
. . ®— —®B- 900
following with five measurements Pixel

(A~E).

Maximum [uminance of five points (brightness) — Minimum [uminance of five points (brightness)
Maximum [uminance of five points (brightness)

ow=

10. Display Quality
The display quality of the color TFT-LCD module shall be in compliance with the Incoming Inspection Standard.
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11. Handling Precautions

a) Be sure to turn off the power supply when inserting or disconnecting the cable.

b) Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist.

¢) Since the front polarizer is easily damaged, pay attention not to scratch it.

d) Wipe off water drop immediately. Long contact with water may cause discoloration or spots.

¢) When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.

f) Since the panel is made of glass, it may break or crack if dropped or bumped on hard surface. Handle with care.

g) Since CMOS LSI is used in this module, take care of static electricity and injure the human earth when
handling. Observe all other precautionary requirements in handling components.

h) This module has its circuitry PCBs on the rear side and should be handled carefully in order not to be stressed.

i) Please handle carefully not to charge excessive stress onto the back of the module. Excessive stress may cause

unrepairable damage to the module.

Jj) Protect sheet is attached to the module surface to prevent it from being scratched. Peel the sheet off slowly just
before the use with strict attention to electrostatic charges. lonized air shall be blown over during the action.
Blow off the 'dust' on the polarizer by using an ionized nitrogen gun, etc..

k) Do not expose the LCD module to a direct sunlight, for a long period of time to protect the module from the
ultra violet ray.

1) Connect GND of mounting holes to stabilize against EMI and external noise.

m) There are high voltage portions on the backlight and very dangerous. Careless touch may lead to electrical
shock. When exchange lamps or service, turn off the power without tail.

n) When handling LCD modules and assembling them into cabinets, please be noted that long-term storage in the
environment of oxidization or deoxidization gas and the use of such materials as reagent, solvent, adhesive,
resin, etc. which generate these gasses, may cause corrosion and discoloration of the LCD modules.

0) Cold cathode fluorescent lamp in LCD panel contains a small amount of mercury, please follow local
ordinances or regulations for disposal.

p) Be sure not to apply tensile stress to the lamp lead cable.

q) Adjusting volume have been set optimally before shipment, so do not change any adjusted value. If adjusted
value is changed, the specification may not be satisfied.

r) Disassembling the module can cause permanent damage and should be strictly avoided.

s) Please be careful since image retention may occur when a fixed pattern is displayed for a long time.

12. Packing form

Piling number of cartons Max.5

Package quantity in one carton 10 pcs

Carton size 463(W) X380(D) X 318(H) mm
Total mass of one carton filled with full modules | 9.4kg
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