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Liquid Crystal Display

Product Specification

1. General Description

The LD089WU1 is a Color Active Matrix Liquid Crystal Display with an integral Light Emitting Diode(LED)
backlight system. The matrix employs a-Si Thin Film Transistor as the active element. It is a transmissive
type display operating in the normally Black mode. This TFT-LCD has 8.9 inches diagonally measured
active display area with WUXGA resolution(1920 horizontal by 1200 vertical pixel array). Each pixel is
divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical stripes. Gray scale or the
brightness of the sub-pixel color is determined with a 6-bit gray scale signal for each dot, thus, presenting a
palette of more than 262,144 colors.

The LD089WU1 has been designed to apply the interface method that enables low power, high speed, low
EMI.

The LD089WU1 is intended to support applications where thin thickness, low power are critical factors and
graphic displays are important. In combination with the vertical arrangement of the sub-pixels, the
LD089WU1 characteristics provide an excellent flat display.

Mini-LVDS _
MIPI_CLK | g Source driver
g 2Port/3 Pair
MmIpr_DATA| |  Timing
2 Pair : controller 61920 l
SCL SDA
USER | EEPROM |
CNT
45pin
Gate TFT-LCD Panel
Power D-IC (1920xRGB %1200 pixels)
vee_3.3v Generation
Block
VLED_A
VLED C T Tine LED Backlight Ass'y
General Features
 Active Screen Size [ 8.9inchesdiagonal
Outline Dimension 203.4mm X 135.85mm x 2.65mm
DotPieh L ]L0.03328mm X 0.0097emm
Pixel Format 1920 horiz. By 1200 vert. Pixels RGB strip arrangement
g Depth ...................... 5 b|t262144colors .................................................................
. Lum|nanceWh|te ................ 0 i (Mln) .....................................................................
. Welght ........................... TBDg(Typ)TB Dg(Ma X) ............................................................
Display Operating Mode | Transmiting type, normally Black . ... ...
Surface Treatment HC treatment of the front polarizer
Ver.0.2 Mar. 6. 2012 4/28
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Values
Parameter Symbol Units Notes
Min Max

Power Input Voltage VCC -0.3 5.0 Vdc at25+ 5°C
Operating Temperature Top 0 50 °C 1
Storage Temperature HsT -20 60 °C 1
Operating Ambient Humidity Hop 10 90 %RH TBD
Storage Humidity HsT 10 90 %RH TBD

Note : 1. Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 39°C Max, and no condensation of water.

90% 80%

60 60%
Wet Bulb 50 g
I 4 fa¥aVavatavava e e\
Temperature [TC] §
0 - PR EERIRXES
30 = Operation
20 2
10 20% %
0 <]
% >~ 10%
20 0 10 20 30 40 50 60 70 80

Dry Bulb Temperature [C]
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3. Electrical Specifications

3-1. Electrical Characteristics

The LD0O89WU1 requires two power inputs. One is employed to power the LCD electronics and to drive the
TFT array and liquid crystal. The second input which powers the LED, is typically generated by an
LED Driver. The LCD don't include LED Driver.

Table 2. ELECTRICAL CHARACTERISTICS

Values .
Parameter Symbol - Unit Notes
Min Typ Max

LCD
PowerSuppIyInputVoItage ......... V CC 30 .......... 33 36 VDC ...................
InputnghLeveI Voltage V,H ......... O?VCC ........ JEEEERE R V CC VDC ...................
nputlowtevel Votage | v, o |- lovee | vee |
Power Supply Input Current lec - 227.3 261.4 mA [Note 1]
. Power C on sumptlon ................. Pc ............. RRRMEE L 0750 ....... O 863 ..... Watt ...... [i\i ote .1.] .....

[Note 1] The specified current and power consumption are under the Vcc = 3.3V, 25C, fv = 60Hz condition
whereas “Mosaic Pattern” is displayed and fv is the frame frequency.

Table 3. Backlight Unit (T,=25"C)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT REMARK
LED forward Current I - 17.9 - mA (per chain)
LED forward Voltage v, . 207 | 23.1 Y, (per chain,

@typ. current)

The sum of 5 chain
Power Consumption PaL - 1.85 2.07 W at Ta=257C,
Typ. Current

Note)
1. The permissible forward current of LED vary with environmental temperature.

[ LED Array Structure ]
= 0

-0

- 0

- 0

-OAAAAA
A A A A A
A A A A A
A A A A A
A A A 4
A A A A A
A A A A A

+ 0
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3-2. Interface (Input Terminal)

This LCD employs one interface connections, a 45 pin connector is used for the module electronics interface.
(Connector Type :45pin Connector (PF030-B45B-N09, UJUTit)

Table 4. Module Connection Pin Configuration

Pin No. Symbol Description Remark
1 VDD Power Supply for LCM (Typ.3.3V)
2 VDD Power Supply for LCM (Typ.3.3V)
3 VDD Power Supply for LCM (Typ.3.3V)
4 V_EDID EDID Supply Voltage (Typ. 3.3V)
5 GND Ground
6 BIST BIST (active high)

7 EDID SCL EDID CLK

8 EDID SDA EDID DATA

9 GND Ground

10 NC No connection

11 NC No connection

12 GND Ground

13 NC SCL2 (For PGAMMA, PVCOM ADJ.)
14 NC SDA2 (For PGAMMA, PVCOM ADJ.)
15 GND Ground

16 NC No connection

17 NC No connection

18 GND Ground

19 MIPI_2N MIPI data negative signal
20 MIPI_2P MIPI data positive signal
21 GND Ground

22 MIPI_1N MIPI data negative signal
23 MIPI_1P MIPI data positive signal
24 GND Ground

25 MIPI_CLKN MIPI CLK negative signal
26 MIPI_CLKP MIPI CLK positive signal
27 GND Ground

28 MIPI_ON MIPI data negative signal
29 MIPI_OP MIPI data positive signal
30 GND Ground

Ver.0.2 Mar. 6. 2012 7128
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Table 4. Module Connection Pin Configuration

Pin No. Symbol Description Remark
31 MIPI_3N MIPI data negative signal
32 MIPI_3P MIPI data positive signal
33 GND Ground
34 FB1 LED String 1 Cathode
35 FB2 LED String 2 Cathode
36 FB3 LED String 3 Cathode
37 FB4 LED String 4 Cathode
38 FBS LED String 5 Cathode
39 PWM_IN PWM input
40 PWM_Out PWM output
41 CABC_EN CABC (active high)

42 NC No connection

43 VLED LED Power supply (Anode)
44 VLED LED Power supply (Anode)
45 VLED LED Power supply (Anode)

Ver.0.2 Mar. 6. 2012 8/28
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3-3. MIPI Signal Timing Specifications

This is the signal timing required at the input of the User connector. All of the interface signal timing should be
satisfied with the following specifications and specifications of MIPI Tx/Rx for its proper operation.

3-3.1. MIPI Receiver Differential Input (DC Characteristics)

Description Symbol | Min | Typ | Max Unit Notes
Input data bit rate BRwip 200 - 1000 | Mbps -
Common-mode voltage(HS Rx mode) Vemrx 70 - 330 mV -
Differential input high threshold(HS Rx mode) VioTH - - 70 mV -
Differential input low threshold(HS Rx mode) ViptL -70 - - mV -
Differential input voltage range(HS Rx mode) | Viom | 70 - 500 mV -
Single-end input high voltage(HS Rx mode) ViHHs - - 460 mV -
Single-end input low voltage(HS Rx mode) ViLks -40 - - mV -
Differential input impedance Zp 80 100 125 Q -
Logic 1 input voltage (LP Rx mode) ViHLe 880 - - mV -
Logic 0 input voltage (LP Rx mode) Vie - - 550 mV -
Output high level(LP Tx mode) Vo 1.08 | 1.2 1.32 \% -
Output low level(LP Tx mode) VoL -50 - 50 mV -
Von Max
LP Yau
You Min
Vine
VIH
LP
Threshokd
Region
VIL
\/ i
HS ¥y J
Range Fﬁa‘:g‘em /\ i . | Yie
- J Tiv, \ Yo Max
. x - WoL Min
High Speed Differential Low Power Single
Signal Ended Signal

< Definition of MIPI Signal Level >

Ver.0.2 Mar. 6. 2012 9/28
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3-3.2. MIPI Receiver Differential Input (AC Characteristics)

Description Symbol Min | Typ | Max | Unit Condition

Minimum pulse width response
(LP Rx mode) Tunax [ 80 | - I

. 1st clock pulse after STOP
Pulse width of the LP T 50 55 58 state or last clock pulse
exclusive-OR clock LP-PULSE-TX ns before STOP state/all other

pulse

15%~85% rise time and fall time
(LP Tx mode) TrLP/TFLP - - 25 ns
15%~85% rise time and fall time of EOT T ) ) 35
(LP Tx mode) REOT ns
Period of the LP exclusive-OR clock TLP-PER-TX 90 - - ns
Data to clock setup time Tsetup 0.15 - - Ul
Data to clock hold time ThoLD 0.15 - - Ul

< Definition of Exclusive-OR Clock in LP Mode >

Ver.0.2 Mar. 6. 2012
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3-3.3. MIPI Alliance specification for D-PHY (Version 1.00.00 14-May-2009)

Clock Lane Digconnact
Dp/Dn { Terminator
A
——Teicposr——¢ Teor |/ —Towcserne—
“VIH{min} _’  Toinss ; ’ . A [
Bl Lfl’l'la)ﬁ} Ilf |'|__|| T I|| T ]Ilil T
VNS VALY VR YA Y R f ai'a VYT
docbodb N\ ofoongocogbd)
I I ! b i I
P ToLKTRAIL Thgpir———**—Tipc—*TeLrmenine Teiwere—+
Data Lane Disconnect PR, SN, S
DpOn .f Terminator tFx HepRERiRE
S B /| — — I
[ A i A : \
VHimin' f \
1
VlLfmax) N \ T
] ,'E \ ) \. ﬂ'f
i \7:;! EIT_MI'_
—Thsshr—*! =Thepmn®
—Theerme—>
< Switching the Clock Lane between Clock Transmission and Low-Power Mode >
CLK
r /i N LY YL AA r b \ A FA A A
XOOCTOOOOCEDEXOOOCOIOCOOCOMCOO0COCODODIONN
T\ ey ThsrrepaRE"*—T HSZERO THs-svNc
Dp/Dn Disconnect u
/ \ 7 [_\ Terminator !
-WIH(min)
VILimaxj
Vierusen(may) x | % /,f——/x—>/
\_/ me(!'@)f/_'}_j__f X_//_X_X_X: (VR S
T i o Capture +TreoT
! D-TERI-EN | 151. Data Blt Q—THE_smp—b Lp—11
LP-11 | LPO1 LP-00 Teor
—THS SETTIE—
—THaTRAL—"—ThapxT—
< High-Speed Data Transmission in Bursts >
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3-3.3. MIPI Alliance specification for D-PHY (Version 1.00.00 14-May-2009)

< Global Operation Timing Parameters >

Parameter Description AMin Tvp Max Unit | Notes

Ters Timeout for receiver to detect absence of Clock transitions 60 ns 1.6
CLEAMISS and disable the Clock Lane HS-RX.

Time that the transmitter contimes to send HS clock after the | 60 ns = 52¥UL us
last asgociated Data Lane has transitioned to LP Mode.
Interval 15 defined as the period from the end of Tux tpan to
the beguming of Trrrream.

Time that the HS clock shall be driven by the transoutter prior | 8 Ul 5
Tewerze to any associated Data Lane beginning the transition from LP
to HS mode

Time that the transmirter drives the Clock Lane LP-00 Line 33 95 s
Terx-rEERARE state wumediately before the HS-0 Line state starting the HS
traSISEIon.

[

TCLI{ POST

[

Time interval duning whach the HS recerver shall ignore any 95 300 ns ]
Teresrrms Clock Lane HS transitions. starming from the beginning of
Teir-srepare-

Time for the Clock Lane recever to enable the HS line Tume for Dato k1] ns ]
Tere emer termunation, stariing from the time pomt when Din crosses reach Vimparoy
Voax

[

Ters Time that the transmitter drives the HS-0 state after the last 60 ns
CLETEAL payload clock bit of a HS transmussion burst.

"3

Terrrpepape + ttme that the transmmtter dnves the HS-0 state 300 15
prior 1o starting the Clock.
Time for the Data Lane receiver 1o enable the HS line Tune for Dato 35ns+ 4L 6
To-TERM-EN termunation. starting from the time powmnt when Da crosses reach Vigruien
Vi pax

Terzreerapz + Tarzmo

T Transmutted time interval from the start of Ty ean of Tezx 105ns+ 3.5
T Team. 10 the start of the LP-11 state following a HS burst. n*12*U1

[

TesEar Time that the transmutter drives LP-11 following a HS burst. 100 ns

(")

Time that the transnutter drives the Data Lane LP-00 Line 40 ns + 4*U1 85 ns + 6*11 s
Tus preparpe state immediately before the HS-0 Line state starting the HS
{TalSImIss1on

T orepars + time that the transmwtter drives the HS-0 state 145 ns + 10*UT as 5
prior to transrmathing the Sync sequence.
Time interval during which the HS receiver shall ignore anv B3 ns + 6*UIL 145 ns+ 10*UL i3 [§]
THSSETTLE Data Lane HS wansitions, starting from the begiming of Tae
PREPARE-
Time mnterval dunng which the HS RX chould sgnore any 40 55 ns +4*UI ns 6
T transitions on the Data Lane, following a HS burst The end
oD point of the interval is defined as the beginning of the LP-11
state followmg the HS burst.

THZS- PEEPARE & Tﬂ':u—'-'_'ERO

=]

Time that the transmitter drives the flipped differential state max{ n*8*UL 60 ns ns 3.5

Trseam after last payload data bat of a HS fransmussion burst +n™4*UT )

Toer See section 5.11. 100 us 5

Trpx Transuutted length of any Low-Power state period 50 ns 4.5

Ratio of Tiepuastery Timxsiavy) between Master and Slave 213 32

Ratio Ty o 2w

Time that the new transmitter drives the Bridge state (LP-00) | 5*Tipx ns 5
after accepting control during a Link Tumaround.

e Time that the transmutter drives the Budge state (LP-00) 4*Tipx as 5
AN before releasing control durms a Tink Turnaround.

TTA-GET

Time that the new transmitter waits after the LP-10 state Tumx 2*Teox s 5
TrasuEE before ransmining the Bridge state (LP-00) during a Link
Turnaround.

T Time that a transnutter drives a Mark-1 state prior to a Stop 1 ms 5
i state mn order to 1nstiate an exit from UTPS

Ver.0.2 Mar. 6. 2012 12/ 28
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3-3.3. MIPI Alliance specification for D-PHY (Version 1.00.00 14-May-2009)

Notes
1. The minimum value depends on the bit rate. Implementations should easure proper operation for all the supported bit rates.
2. Ifa>bthen max(a b)=aotherwise max(a, b)=b
3. Where n =1 for Forward-direction HS mode and n =4 for Reverse-direction HS mode
4. Tipyis an internal state machine timing reference, Externally measured values may differ slightly from the specified values due to asymmetrical rise and fall times,
5. Transmitter-specific parameter

6. Receiver-specific parameter
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3-4. Signal Timing Specification

This is the signal timing required at the input of the User connector. All of the interface signal timing should be

satisfied with the following specifications and specifications of LVDS Tx/Rx for its proper operation.

Table 6. Timing Table

ITEM SYMBOL Min Typ Max Unit Note
DCLK Period tCLK (12.82) | 12.98 | (13.16) ns Pixel Frequency
Frequency fCLK (75) 77 (78) MHz Typical 154MHz (2Pixel/clk)
Period tHP (1024) | 1040 | (1060)
Hsync tCLK
Width-Active tWH (16) 16 (16)
Period tVP (1225) | 1235 | (1250) | tHP
Vsync | Frequency 1% (58.72) | 59.95 | (61.46) Hz
Width-Active twv (6) 6 (6) tHP
Horizontal Valid tHV (960) 960 (960)
Horizontal Back Porch tHBP (32) 40 (60) | tCLK
Horizontal Front Porch tHFP (16) 24 (44)
Data | Horizontal Blank - (64) 80 (100) tWH+ tHBP+ tHFP
Enable | Vertical Valid tVV (1200) | 1200 | (1200)
Vertical Back Porch tVBP (18) 26 (42) HP
Vertical Front Porch tVFP (2) 3 (19)
Vertical Blank - (26 (50) tWV+ tVBP+ tVFP
Note : tHFP+tWH+tHBP < (1/2)tWHA
Condition : VCC =3.3V
High: 0.7VCC
Data Enable, Hsync, Vsync
Low: 0.3VCC
fok
DCLK 0.5 Vce
H . tp
sync |y
M [twn (%
\ ] tHBP twHA § HEP \—_/
< a»le y74 >
N | P44
Data Enable /" é; \
I:VP
I:WV ((
Vsyney - t twva §§ t \'L/
< VBP »le —o " —>
Data Enable hf\_ MW
Ver.0.2 Mar. 6. 2012 14728
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3-5. Color Input Data Reference

The brightness of each primary color (red,green and blue) is based on the 6-bit gray scale data input for the

color ; the higher the binary input, the brighter the color.

versus data input.

Table 8. COLOR DATA REFERENCE

The table below provides a reference for color

Input Color Data

Basic
Color

RED

GREEN

BLUE

Color RED GREEN BLUE

MSB LSB|MSB LSB|MSB LSB

R5 R4 R3 R2 R1 RO|G5 G4 G3 G2 G1 GO[B5 B4 B3 B2 B1 BO
Black o o o o ©o0 oo o O O 0 O00 O O O 0 0
PR | S B
e e T ] [T,
BRI | S
Cyan ............ R DA
Magenta ........ R A PN IR
e S B ] [ U
SHGUERS | R U DA
RED (00) o o o o ©o0 oo o O O 0 00 O O O 0 0
iRII'E'D”(b'{) ........ S
i'\’.I'E.D”(.6.2‘) ........ S e T A
i-'\’.I‘E.[;'(IGI?;) ........ S B L R
GREEN(@©O) [0 0o o o o o0 o O O o0 00 O O O 0 0
GREEN(O1)OO ..... e
GREEN(62)00 ..... e e T
GREEN(63)00 ..... e
BLUE (00) o o o o ©O0 oo o O O 0 00 O O O 0 O
BLUE(01) ...... e
BLUE(62) ...... R e L P,
BLUE(63) ...... ] PR

Ver.0.2

Mar. 6.

2012
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3-6. Power Sequence

L 90%
Power Supply For LCD
vee £ LN 10%
b T Tgi T,
Interface Signal, Valid Data |
Vi
(MIPI Signal of Transmitter) oV
T,
>
LED Power OFF OFF
Table 9. POWE EQUENCE TABLE
Parameter Value Units
Min. Typ. Max.
T, 0.5 - 10 (ms)
T, 70 - 100 (ms)
T, 300 - - (ms)
T, 200 - - (ms)
Ts 0 - 50 (ms)
Ts 3 - 10 (ms)
T, 400 - - (ms)
Note)

1. Valid Data is Data to meet “MIPI Signal Timing Specifications”

2. Please avoid floating state of interface signal at invalid period.

3. When the interface signal is invalid, be sure to pull down the power supply for LCD VCC to 0V.
4. LED power must be turn on after power supply for LCD and interface signal are valid.

Ver.0.2 Mar. 6. 2012 16/ 28
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4. Optical Specifications

Optical characteristics are determined after the unit has been ‘ON’ and stable for approximately 5 minutes in
a dark environment at 25°C. The values specified are at an approximate distance 50cm from the LCD surface

at a viewing angle of ® and ® equal to 0°.

FIG. 1 presents additional information concerning the measurement equipment and method.

FIG. 1 Optical Characteristic Measurement Equipment and Method

Optical Stage(x,y) LCD Module

% Photo-Detector :
-PR-880(Luminance)
-PR-650(Color Coordinates)

or equivalent

) 50cm -
Table 10. OPTICAL CHARACTERISTICS
Ta=25°C, VCC=3.3V, fv=60Hz, f; = 77TMHz, | gp = 20.7mA
Parameter Symbol - Values Units Notes
Min Typ Max
ContrastRatio .| cR .. 600 [ o0 [ SO O T
Surface Luminance, white Lwh 400 450 - cd/m? 2
Luminance Variation | Swre |70 [ 80 |- e |8
ResponseTime ... 35 ... 50 .| ms.l...... 4.
‘Red RX : TBD .
e L R e
Green GX - TBD -
Color e Sy e L
Coordinates Blue BX ) TBD i
............................... BY S A S AR ISR
ISR v 0280 ....... 0310 ...... 0340 ..........................
............................... W Y 031003400370
Vi mg Angle .......................................................................................... R
STOLRINET L an|sr|g ht((I)=0°) ............ @ AREE R 75 ......... 85 .......... [RRR degree 300Iock
xaxis left (0=180) | el | 75 | 85 | - |degree| 9 oflock
'yaxis, up (©=90°) Bu 75 85 - degree | 12 o’clock
y aX|s down(<D=270°) ....... ®d ......... 75 ........... 85 ........... JRRREE ¢ i .e.g.r.e.e.. .. 6oclock ..
Ver.0.2 Mar. 6. 2012 17128
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[Note 4-1] Contrast Ratio(CR) is defined mathematically as

Surface Luminance with all white pixels
Contrast Ratio =

Surface Luminance with all black pixels

[Note 4-2] Surface luminance is measured at the center point(L,) of the LCD with all pixels displaying white
at the distance of 50cm by PR-880. Color Coordinates are measured at the center point(L,) of the
LCD with all pixels displaying red, green, blue and white at the distance of 50cm by PR-650. For
more information, refer to the FIG 1 and FIG 2.

[Note 4-3] Luminance % uniformity is measured for 9 point For more information see FIG 2.
8 WHITE = Minimum (L1,L2, ..... L9) ~ Maximum (L1,L2, ..... L9)

[Note 4-4] Response time is the time required for the display to transition from white to black (Rise Time,
Trg) and from black to white(Decay Time, Tr). For additional information see FIG 3.

[Note 4-5] Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which is
normal to the LCD surface. For more information see FIG 4.

Ver.0.2 Mar. 6. 2012 18 /28
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FIG. 2 Luminance

<measuring point for surface luminance & measuring point for luminance variation>

H
S H2  ~
2 H/4 S >
Py
VMiI; L2 13 L4
Q O Q
v ) 6 o
L5 L1 L6
V/2 © O (o]
\ L7 s L9

FIG. 3 Response Time

*H,V : ACTIVE AREA

The response time is defined as the following figure and shall be measured by switching the input signal

for “black” and “white”.

TrD TrR
0,
0 — | |-— —>| |——
100 — /—
0 f
Optical
Response
A0[ -l e
0 white \. white
black
Ver.0.2 Mar. 6. 2012 19/28
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FIG. 4 Viewing angle

<Dimension of viewing angle range>

Normal11

Down  Driver IC side
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5. Mechanical Characteristics

The contents provide general mechanical characteristics for the model LD089WU1.
In addition the figures in the next page are detailed mechanical drawing of the LCD.

Horizontal 203.40 mm (Typ)
Outline Dimension Vertical 135.85 mm (Typ)
Depth 2.65 mm (Max.)
Horizontal 203.40 mm (Typ)
Bezel Area
Vertical 135.85 mm (Typ)
Horizontal 191.52 mm (Typ.)
Active Display Area
Vertical 119.70 mm (Typ.)

Weight

TBDg(Typ.) / TBDg ( Max.)

Surface Treatment

HC treatment of the front polarizer

Ver.0.2

Mar. 6. 2012
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<FRONT VIEW> Unit:mm], General tolerance: + 0.2mm

“FOR REFERENCE ONLY ”

203.4+0.2(Out Size)

200.6+0.2(Panel Size)
197.5+0.2(Pol. Size) 650,
(4.59) 191.52+0.1(Active Area) 7.2940.3 2.527
)
o
i
™
‘ |
- T
e I (4
| ! | l
| |
‘ | ‘
3| 3 g g ! ‘ Active Area Center !
g & g < | 2
(2] . 14 wn
= T B 2 A
3 § g 2 JE S . = | N q
§ g g = 28
I I ! K
H S olc
0 + o~ £
@ i) 8 o e
g 5 ] = ! 3
i) I |
| i
3 3
X ‘ X @
c ! c °
2 2 519
2 ‘ I ‘ < £|8
© © o=
c 2 c
& I ‘ & &l
g — €%
g Source D-IC : 4ea | S T 3=
= (Thickness : 0.25t) =
[
=
@
=
= (1.81) Panel Align Key (4.31) Panel Align Key
5.00(Max.) | |

(With PCB)

Ver.0.2 Mar. 6. 2012 22/ 28




@ LG Display LDO89WU 1

Liquid Crystal Display

Product Specification

<REAR VIEW> Unit:imm], General tolerance: + 0.2mm

“FOR REFERENCE ONLY ”

- — -
|
ﬂ !
| &
8
‘ &
4
! 2
| :
- T T T S s |
E) ‘ 8
2
S - 2
8 ! ®
9 >
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6. Reliability
6.1. Reliability

No. Test Items Test Condition Remark
1 High Temperature Storage Test Ta=60TC 240h [Note 6-1,2,3]
2 Low Temperature Storage Test Ta=-20C 240h [Note 6-1,2,3]
3 High Temperature Operation Test Ta=50TC 240h [Note 6-1,2,3]
4 Low Temperature Operation Test Ta=0T 240h [Note 6-1,2,3]
5 High Temperature and High Humidity Ta=50°C 80%RH 240h [Note 6-1,2,3]

Operation Test

Operation, 150pF, 330Q
- Top Case, Panel |, Panel Il +£15kV

6 Electro Static Disch Test
eciro Siafle Tiseharge 1es Non-operation 200pF, 0€2
- User CNT: £0.2kV
" Shock Test Half sine wave, 180G, 2.0ms, 3X on each
(non-operating) of six faces

8 Vibration sign §weep ?.igg Woa\ée701((;) t/;qﬁ?o ~ 10Hz
(non-operating) 3 axis , Thour/axis

9 Mechanical vibration Random Vibration 1 GRMS, 3 axis, 15 min/axi
(non-operating)
10 Thermal shock Ta=-20 C(Q.Sh) ~607T(0.5h)/ 100 cycles
(non-operation)
11 Altitude storage 40000 ft, room temp. 24h

[Note 6-1] T, = Ambient Temperature

[Note 6-2] In the Reliability Test, Confirm performance after leaving in room temp.

[Note 6-3] In the standard condition, there shall be no practical problems that may affect the
display function 24 hours later after reliability test. After the reliability test, we can guarantee
the product only when the corrosion is causing its malfunction. The corrosion causing
no functional defect can not be guaranteed.

% Ta= Ambient Temperature
{ Result Evaluation Criteria }

There should be no change which might affect the practical display function when the display quality
test is conducted under normal operating condition.
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7. International Standards

7-1. Safety

a) UL 60950-1, Second Edition, Underwriters Laboratories Inc.
Information Technology Equipment - Safety - Part 1 : General Requirements.

b) CAN/CSA C22.2 No.60950-1-07, Second Edition, Canadian Standards Association.
Information Technology Equipment - Safety - Part 1 : General Requirements.

c) EN 60950-1:2006 + A11:2009, European Committee for Electrotechnical Standardization(CENELEC).
Information Technology Equipment - Safety - Part 1 : General Requirements.

7-2. EMC

a) ANSI C63.4 — 2003 “American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.”
American National Standards Institute (ANSI), 2003.

b) C.1.S.P.R. Pub. 22. Limits and methods of measurement of radio interference characteristics of information
technology equipment." International Special Committee on Radio Interference (C..S.P.R.), 2005.

c) EN 55022 "Limits and methods of measurement of radio interference characteristics of information
technology equipment." European Committee for Electrotechnical Standardization (CENELEC), 2006.
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8. Packing
8-1. Designation of Lot Mark
a) Lot Mark
A B C D E F G H I J K L M
A,B,C : SIZE(INCH) D:YEAR
E: MONTH F~ M:SERIAL NO.
Note
1. YEAR
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2011
Mark 1 2 3 4 5 6 7 8 9 0
2. MONTH
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mark 1 2 3 4 5 6 7 8 9 A B Cc

b) Location of Lot Mark

Serial No. is printed on the label. The label is attached to the backside of the LCD module.
This is subject to change without prior notice.

8-2. Packing Form

a) Package quantity in one box : 22 pcs

b) Box Size(mm) : 355 mm X 468 mm X 226 mm
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9. Precautions

Please pay attention to the followings when you use this TFT LCD module.

9-1. Mounting precautions

(1) You must mount a module using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. Twisted stress) is not applied to the
module. And the case on which a module is mounted should have sufficient strength so that external
force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should have sufficient strength in order to the resist external force.

(4) You should adopt radiation structure to satisfy the temperature specification.

(5) Acetic acid type and chlorine type materials for the cover case are not desirable because the former
generates corrosive gas of attacking the polarizer at high temperature and the latter causes circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HB
pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth.(Some cosmetics are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials like
chamois soaks with petroleum benzene. Normal-hexane is recommended for cleaning the adhesives
used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside circuits do not have sufficient strength.

9-2. Operating precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage :
V=4 200mV(Over and under shoot voltage)

(2) Response time depends on the temperature.(In lower temperature, it becomes longer.)

(3) Brightness depends on the temperature. (In lower temperature, it becomes lower.)

And in lower temperature, response time(required time that brightness is stable after turned on) becomes
longer.

(4) Be careful for condensation at sudden temperature change. Condensation makes damage to polarizer or
electrical contacted parts. And after fading condensation, smear or spot will occur.

(5) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
done by system manufacturers. Grounding and shielding methods may be important to minimized the
interference.

(7) This module is not designed to attach TSP(touch screen panels). If TSP is applied, LPL can't guarantee
the ‘Ripple’ related problems.
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9-3. Electrostatic discharge control

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain that
treatment persons are connected to ground through wrist band etc. And don’t touch interface pin directly.

9-4. Precautions for strong light exposure

Strong light exposure causes degradation of polarizer and color filter.

9-5. Storage

When storing modules as spares for a long time, the following precautions are necessary.

(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light. Keep the
temperature between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any other object.
It is recommended that they be stored in the container in which they were shipped.

9-6. Handling precautions for protection film

(1) When the protection film is peeled off, static electricity is generated between the film and polarizer.
This should be peeled off slowly and carefully by people who are electrically grounded and with well
ion-blown equipment or in such a condition, etc.

(2) The protection film is attached to the polarizer with a small amount of glue. If some stress is applied
to rub the protection film against the polarizer during the time you peel off the film, the glue is apt to

remain on the polarizer.

Please carefully peel off the protection film without rubbing it against the polarizer.

(3) When the module with protection film attached is stored for a long time, sometimes there remains a

very small amount of glue still on the polarizer after the protection film is peeled off.

(4) You can remove the glue easily. When the glue remains on the polarizer surface or its vestige is
recognized, please wipe them off with absorbent cotton waste or other soft material like chamois

soaked with normal-hexane.
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