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1.0 General description

1.1 Introduction

YTO097IBEXLO001-A is QLED model a color active matrix thin film transistor (TFT) liquid crystal display
(LCD) that uses amorphous silicon TFT as a switching device. This model is composed of a TFT LCD panel, a
driving circuit and a back light system. This TFT LCD has a10.1 (16:10) inch diagonally measured active display
area with XGA (768 horizontal by 1024 vertical pixel array) resolution. The TFT-LCD panel used for this module
is adapted for a low reflection and higher color type.

1.2 Features

4 lanes MIPI Interface

Data enable signal mode

8-bit color depth,display 16.7M colors

Low driving voltage and low power consumption
ROHS Compliant

YV VVY

1.3 General information

Item Specification Unit Remarks
Outline Dimension 210.2(W)x164.2(H)x4.8(T) mm Tolerance: +0.3 mm
Display area 147.456(W) x196.608(H) mm
Number of Pixel 768(H) x RGB x 1024(V) pixels
Pixel pitch 0.192(H) x 0.192(V) mm
Pixel arrangement Pixels RGB stripe arrangement
Display mode Normally Black
Surface treatment IPS Film
Weight TBD (Typ.) gram
Back-light Single LED (Side-Light type)
Power B/L System 2.856(Max.) watt
Consumption
Driver IC - *Using IC
Polarizer : zhuyou Up: 0° sand surface

Down 90° smooth surface pes

1.4 Mechanical Information

Item Min. Typ. Max. Unit
Module Horizontal(H) 209.9 210.2 210.5 mm
Sz Vertical(V) 163.9 164.2 164.5 mm
Depth(D) 4.5 4.8 5.1 mm
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2.0 ABSOLUTE MAXIMUM RATINGS
2.1 Electrical Absolute Rating (GND=AGND=0V)

SPECIFICATION FOR

Spec.
Parameter Symbol Unit Note
Min. | Typ. | Max.
Interface Supply Voltage Iovcc| -0.3 - +3.6 A%
Logic Supply Voltage VCI -0.3 - +6.6 v
Analog Supply Voltage VCIP -0.3 - +6.6 v
High speed interface Supply Voltage | VCCH | -0.3 - +6.6 A%
Positive Voltage input AVDD | -0.3 - A\Z)DSD+ \Y
Negative Voltage input AVEE 0 - -6.6 A%
Power Supply Voltage VGH -0.3 - +25 A"
Power Supply Voltage VGL 0 - -16 A%
Operation Temperature TOPR -20 - +70 T
Storage Temperature TSTG -10 - +60 T
Note: (1) All of the Voltages listed above are whith respective to GND=0V.
22 TFT LCD Power Supply Voltage
Parameter Symbol Min. Typ. Max. Unit
VCI - 33 - \%
Sunoly Vol AVDD 9 10 13 \Y%
u oltage
PPy s AVEE - - - A%
I0vVCC - - - \Y
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2.3 Back-light Unit
Parameter Symbol | Min Typ Max. Unit Note
LED Current I - - - mA Ta=25C
LED Voltage Vi - - - \ Ta=25C
LED Life-time h 20000 - - A% Ta=25C, If=20mA
2.4 Environment Absolute Rating
Item Symbol Min Max. Unit Note
Operating Temperature Topa -20 70 T
Storage Temperature Tstg -30 80 C
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3.0 OPTICAL CHARACTERISTICS
3.1 Optical Specifications

Item Symbol Temp | Condition Min Typ Max Unit Remark
0L 75 80
Horizontal - Deg
Viewing Angle O r CR>10 75 80 Note
range 0y 75 80 a.2)
Vertical - Deg
9p 75 80
Note
Luminance Contrast ratio CR 0=0° 700 900 - - 1,2)
Note
Brightness YL - TBD -- Cd/cm2 4,5)
Transmittance T(%) 0=0° - 4.9 - %
Color Gamut (C light) - 70.8 - %
Xw 0.292
White
Yw 0.323
Rx 0.660
Red lioze
Reproduction Ry . 0.318 1,4)
. 6= -0.02 +0.02
of color (C-light) Gx 0.255
Green
Gy 0.574
Bx 0.137
Blue
By 0.095
Response Time Ta=25° C Note
(Rising + Falling) Trt =0° > 30 40 ms a,3)
Opetical View Direction ALL Note (1)

3.2 Measuring Condition

Measuring surrounding: dark room
Ambient temperature: 25+2°C
15min. warm-up time.

3.3 Measuring Equipment

FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-7 for other optical characteristics. Measuring spot size: 20 ~ 21 mm
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Note (1) Definition of Viewing Angle :
Ou

12’ o’clock
D =90°

D =180° D =0°
6’ o’clock
@O =270°
Note (2) Definition of Contrast Ratio (CR):
Measured at the center point of panel
Luminance with all pixels white
CR =
Luminance with all pixels black
Note (3) Definition of Response Time: Sum of TR and TF
4|
white(TFT OFF) | black 54 < (TFT ON) white(TFT OFF)
=D
Tr TF
IDDO/ 1‘7_—' ...... .‘__ ......................... __.F-_
o '\ /‘7

Rl mmp e
Optical
response 10%

] I N 3 5

° R
» Time
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Note (4) Definition of optical measurement setup

- ///////,«LCD Panel

“ field =1°

| ]
™\

Photo

350mn detector (BM-7A)

Note (5) Definition of brightness uniformity

16.7% 50% 83.3%
‘iYZ ‘173 ‘f:4
O & O 16.7%
Yg YS
Pan r'\Yl Y 50%
I S S BAV ]
Yy Y Ys
O o O 83.3%

(Min Luminance of 9 points)
Luminance uniformity = x100%
(Max Luminance of 9 points)
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4.0 Power On/Off Sequence

To prevent the device damage from latch up,the power on/off sequence shown
Below must be followed.

o5 gu%i
LOGIC18 10/ \

[ T14 |
90%! !

V5P il E7r '
} ! 5 | Ti3
! i ! i
VSN : 10%3\5( P
g K 90% Ao%
| i | T12 |
i |
RST ; A \
i ) e
MIPI: LP11 Initial e
i code e L wipt: Lpoo
MIPI ! 17 g Vediooff | ':
; e | Sleepln i
Sleep Display | LEDOFF  (Rag) R10)
out ‘T’T
(R11) (R29) - ; ;
VLED

ITEM Min. Typ. Max. Unit Remark
T1 0 5 ms
12 1 10 ms
13 60 100 ms
T4 0 13 ms
15 10 1000 us
T6 200 300 ms
Ti 120 200 ms
T8 2 Frame
T9 2 Frame

T10 100 300 ms

y 0

T12 0

118 0

T14 0
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5.0 ELECTRICAL CHARACTERISTICS

5.1 DC characteristics
(Ta=-40 ~ 85 °C, VCIP=2.5 ~ 4.8V, VCI=2.5 ~ 4.8V, IOVCC=1.65~3.3V)

ltemn Symbol Condition Min. Typ. Max. Unit
IOWCC Vin Interface Supply Voltage 1.65 - 3.6
VCIFP Win Logic Supply Voltage 2.5 - 6.0
VI Vin Analog Supply Voltage 2.5 - 6.0
High speed interface
VCCH Vin Supply Voltage 1.85 - 3.6
Input high voltage Vi IOVCC=1.65~3.3V | 0.7 wovce - I0OvVCC v
Input low voltage Vi t%f:;;:;'giv 0 - 03wvee | V
VPP i"‘ VPP 7.25V 7.5V T7.75V W
iL
Output high voltage _
(SDO. LEDPWM) Vosit los = -1.0 mA 0.8 wovce - IovCC v
Output low voltage IOVCC= 1.65 ~ 2.4V
(SDO, LEDPWM) Vout lo, = 1.0 mA 0 I e
VSYNC, HSYNC - - 1 WA
[
Logic High level input o HESRJE:E-Cm}:ﬁiCIS_t?SK, - - 1 L
SRS : DB[23...0]. SDI. DCX - & 1 uA
e DB[23...0] - 5 1 uA
VSYNC, HSYNC -1 - LA,
I L
Logic Low level input T HFEE&}‘;{IM"D.’E}}EI ggf' A E uA
L t DB[23...0}, SDI, DCX -1 . WA
il DB[23...0] -1 - m
Current consumption
E-tﬂﬂdb!.f r'I'IIDdE EETI?:"EIDF VC-':FNCI=2 BI'LI" = TBD - _|.I.A
{(VCIP/VCI-VSSD) IOVee=1 é"u' :
Current consumption ;- —EE“IE
standby mode lsTiovee) aE - TBD - A
{ IOVCC-VSSD )
Current consumption
dUI'iI'Ig DEED—EtEI'IdtI‘f mode EDFI.ET('I.I'DDp I'I.I'IG-FFNGI=2 EI'I.I'I - TBD - _LLA
{(VCIF/VCI-VSSD) IOvVer=1 1é-.h,. -
Current consumption T —25"'-['.1
during Deep-standby mode |loe.sTiovec) A= - TBD - uA
{ IOVCC—-VS5D )

Note: 1. The VOTP pin is open on normal mode and in used while OTP programming condition.
2. The GRAM data is eliminated under the Deep standby mode.
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5.2 AC characteristics

Reset input timings

Shorter thanSus bi- N
RESX \ I|I
IC stauts MWormal Cperator X Resetting j Inifial condition
Figure 11.1: Reset input timings
Symbol Parameter “:‘;:"" Min. Max. Unit

e Reset pulse width'” RESX 10 . us
- - 3 ms

- Reset complete time'® IN:};%E}
- 3 (Note 6, 7) Wi

Note: (1) The reset complete time also required time for loading ID bytes from OTP to registers. This loading is done every
time when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.
{2) Spike due to an electrostatic discharge on RESX line does not cause imegular system reset according to the table

below.
RESX Pulse Action
Shorter than 5 s Reset Rejected
Longer than 10 pys Reszet
Between 5 us and 10 ps | Reset Start

(3) During the resetting period, the display will be blanked (The display is entering blanking sequence, which
maximum time is 120 ms, when Reset Starts in Sleep Out =mode. The display remains the blank state in Sleep
In =mode) and then returns to Default condition for H'W reset.

(4) Spike Rejection also applies during a valid reset pulse as shown below:

I 104is |

Reset 1s accepted

10ps

—M Less than 20ns width positive spike will be rejected.

{5) When Reset is applied during Sleep In Mode.
(6) When Reset is applied during Sleep Out Mode.

(7) It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command
cannot be sent for 120msec.
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5.3 Input Signal Timing
Resolution=800x1280 (T,=25°C, IOVCC=1.8V, VCIP=VCI=VCCH=2.8V)

ltem Symbol [ Condition Min. Typ. Max. Unit
HS low pulse width HS - 6 18 78 DCK
Horizontal back porch HBP - 5 18 78 DCK
Horizontal front porch HFP - 5 18 78 DCK

E
Horizontal blanking period HBLK HS+HBP+HFP 16 {N;:Ieﬂ 88 |DCK
Horizontal active area HDISP | - - 800 - DCK
. 63.06 67.33 81.51

Pixel Clock PCLK - (Note2) | (Note2) | (Note2) MHz

Note 1: HS+HBP > 0.5us.
Note 2: Pixel Clock = (HBLK+HDISP) * (VBK+VDISP) * Frame rate, Frame rate=60Hz.

ltem Symbol |Condition Min. [Typ. Max. Unit
i : 200 :
Vertical low pulse width VS - 2 4 Note(1) Line
Vertical front porch VFP - 4 20 200 Line
, 200 :
Vertical back porch VBP - 2 10 Note(1) Line
Vertical blanking period VBK \V/S+VBP+VFP 8 34 250 Line
Vertical active area - \V/DISP - 1280 - Line
Vertical Refresh rate VRR | - 60 - Hz

Note: (1) The VS and VBP pulse width are related to GIP start pulse and GIP clock pulse timing. The GIP start
pulse and GIP clock pulse must be set at corresponding position for LCD normal display.

YT - QLED SPEC-YT097IBEXL001-A V.0
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HFF“HS | HEP HFP

F .

VI 'D LCM

HS
HDISP
A < »
DE
DB[23:0] Invalid data Valid data Invalid data

tﬁ%ﬂJﬂﬁﬁM Mﬂf_

(24-bit RGB)

DSI Packets BP [Hzsl Bp Packed Pixel Stream BP |HSS

BP

Figure 11.10: Horizontal Timing for DSI Video mode I/F

vs T I

g :VBK H VDISP F‘
DE : b i
' VFP i VS | VBP | i VFP |
< e e < -
DB[23:0] i
Video \.r 3 |-| AT-TH A e II AT [H “lv
DSl Bls|Bls|Bls|Bls|Bls|B| rapdate [B|S|B RGBdate |B|s|B|s|B|s|B
Packets FPl:z|P[s|Pls|Pls|P]s]P Plg|P P PlelPls|PlslP
: i 1 e H

Figure 11.9: Vertical Timings for DPI /F
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6.0 Reliability test items

Test Item

Test Conditions

Notes

High temperature Operation

Ta=+70°C, 96hrs

Low temperature Operation

Ta=-20°C, 96hrs

High Temperature Storage Ta= +80°C, 96hrs

Low Temperature Storage Ta=-30°C, 96hrs

Humidity Test 60°C ,Humidity 90% ,96hrs
Thermal Shock Test -20°C,30min ~ +70°C,30min (30 cycle)
Sine Wave

Vibration Test(Packing) 1.04G, 5~500Hz, XYZ
30min/each direction

Static Electricity Half-Sine, 100G, 6ms, +XYZ, 3 cycle

YT - QLED SPEC-YT097IBEXL001-A V.0
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7.0 INTERFACE PIN CONNECTION

Signal of interface

SPECIFICATION FOR ()

od

D LCM

Tell'vn(l)l.nal Symbol 1I/O0 Functions
1 VCOM P Common voltage (NC)
2 DVDD P Power for Digital Circuit (3.3 V)
3 DVDD P Power for Digital Circuit (3.3 V)
4 NC (0) No connection
5 RESET p Global reset pin. Active Low to enter Reset State. Normally pull
high. Connecting with an RC reset circuit for stability (NC)
Standby mode,normally pull high STBYB="1", normally
6 STBYB I operation STBYB="0", timing control,source driver will turn off
(NC)
7 GND P Ground
8 MIPI_DO0- I Negative MIPI differential data inputs0-
9 MIPI_D0+ I Positive MIPI differential data inputs0+
10 GND P Ground
11 MIPI_D1- I Negative MIPI differential data inputs1-
12 MIPI D1+ I Positive MIPI differential data inputs1+
13 GND P Ground
14 MIPI_CLK- I Negative MIPI differential clock inputs
15 MIPI_CLK+ I Positive MIPI differential clock inputs
16 GND P Ground
17 MIPI_D2- I Negative MIPI differential data inputs2-
18 MIPI_D2+ I Positive MIPI differential data inputs2+
19 GND P Ground
20 MIPI_D3- I Negative MIPI differential data inputs3-
21 MIPI_D3+ I Positive MIPI differential data inputs3+
22 GND P Ground
23 NC 0] No connection
24 AVDD P Power for Analog Circuit (9-13V)
25 NC 0] No connection
26 VGL P Gate OFF Voltage (NC)
27 NC 0] No connection
28 VGH P Gate ON Voltage (NC)
29 NC 0] No connection
30 GND P Ground

YT - QLED

SPEC-YT097IBEXL001-A V.0

Copyright belongs to Yun Tang Optoelectronics. Any unauthorized use is prohibited




9 . 7 9 7 S 7 y 7 3 3 |
e (2207 ] e s o=t 6 i 96L=IAl w [ ® | =] | oo sy o
03A0Y¥ddY Jiva ;W.@ o L6 .—_EWN A 66 6 S8 A 96D}0A PIDMIO 4 V.
M T ] - FF Gk .
a v avosg OV NOILIG3 BIIARIOT | awou 100d og 1z 914z 012 441 — A #10UPp400) Inojed Y <
Ky i o Ty s bt X # :mw,m_h L.
| ) Noiszg| M un "HOTERLE o saznaiso % el il s bav Rpusoqun st i =
Y WH 8¢ i .: »; % cwm [——— oz 002 IS aoupUwNg , w ©
¥ Rk A e il Hiir E o)
Y LTI :
| O W /\ ) /) .ﬂ V- 7 M ‘aanjosadwa) Bupoisdo'g m |m
R =2 2'0F S| SeouDJelo] paloadsun’s ” —_
—ﬂ/— ] Hf H 0 a«ﬁ 2t Wm* A\wé 0.08+~D@#npiadwia] 96p.0150.0L Hs6&304d 23.4—poa as)paljdwod s 0Y°9 (=] o
»l- L = @ gL alb coaum N “ w
i uolsuswilp souaigei( )y 1 A
N — / aquINunas UOROIPON K z
o’ ----00 ‘HIMEINOE I372r=L*9 &3
v =
O 5
I i : : 3
TAVYHOYIQ LINJYID 43T c
>
©®) ¢
<
T ")
B M &L i o
A (- ar 3 ek i) BT - =
o
=t
d
C ﬁ (9}
— <@
— L i (]
Z _ g
— -
@, o |, o S i ; S
Ll ot mﬁu_ 7 o] m— g 137 i >
o 2 — 13 5
s> b I ©
) Z ¢ 19 ¢ =
1252 1332 2 c
=]
E Y
> 2
(- - =
o ] B
= s - ; 5
OE'0FB'VIil A WO % | 97S C
i o
,Eu = ©
Q0
Z e
Vﬁ N\ ) q a =)
e E 5 & B S B D S
b. = Pe
e o WS- B B G 2
v ._u__,j_ - B L 9 | S | ¥ | ¢ | 4 !
) o
e ]




T ==

)z:p LCM

~—=y  SPECIFICATION FOR
(g
7 oL &

9.0 Pakcage Specification
9.1 Packing form

LCM Moudle LCM Qty. in the box Box size Note
YTO97IBEXLOO1-A 50 pcs/box

9.2 Packing assembly drawing

ESD BAG

(Cﬁ

Fold Back

0
i

LCM+ESD BAG

Material Notice
Box Corrugated Paper Board (AB Flute)
Partition/Pad Corrugated Paper Board (B Flute)
Corner Pad Corrugated Paper Board (AB Flute)
ESD bag PE

YT - QLED SPEC-YT097IBEXL001-A V.0
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10.0 General precaution
10.1 Use Restriction

This product is not authorized for use in life supporting systems, aircraft navigation control systems,
military systems and any other application where performance failure could be life threatening or otherwise
catastrophic.

10.2 Disassembling or Modification
Do not disassemble or modify the module. It may damage sensitive parts inside LCD module, and may
cause scratches or dust on the display. YT does not warrant the module, if customers disassemble or modify the
module.

10.3 Breakage of LCD Panel

10.3.1.If LCD panel is broken and liquid crystal spills out, do not ingest or inhale liquid crystal, and do not
contact liquid crystal with skin.

10.3.2. If liquid crystal contacts mouth or eyes, rinse out with water immediately.

10.3.3. If liquid crystal contacts skin or cloths, wash it off immediately with alcohol and rinse thoroughly with
water.

10.3.4. Handle carefully with chips of glass that may cause injury, when the glass is broken.

10.4 Electric Shock
10.4.1. Disconnect power supply before handling LCD module.
10.4.2. Do not pull or fold the LED cable.
10.4.3. Do not touch the parts inside LCD modules and the fluorescent LED’s connector or cables in order to
prevent electric shock.

10.5 Absolute Maximum Ratings and Power Protection Circuit
10.5.1. Do not exceed the absolute maximum rating values, such as the supply voltage variation, input voltage
variation, variation in parts’ parameters, environmental temperature, etc., otherwise LCD module may be
damaged.
10.5.2. Please do not leave LCD module in the environment of high humidity and high temperature for a long
time.
10.5.3. It’s recommended to employ protection circuit for power supply.

10.6 Operation

10.6.1 Do not touch, push or rub the polarizer with anything harder than HB pencil lead.

10.6.2 Use fingerstalls of soft gloves in order to keep clean display quality, when persons handle the LCD
module for incoming inspection or assembly.

10.6.3 When the surface is dusty, please wipe gently with absorbent cotton or other soft material.

10.6.4 Wipe off saliva or water drops as soon as possible. If saliva or water drops contact with polarizer for a
long time, they may causes deformation or color fading.

10.6.5 When cleaning the adhesives, please use absorbent cotton wetted with a little petroleum benzine or other
adequate solvent.

10.7 Mechanism

Please mount LCD module by using mouting holes arranged in four corners tightly.

10.8 Static Electricity
10.8.1 Protection film must remove very slowly from the surface of LCD module to prevent from electrostatic
occurrence.
10.8.2. Because LCD module use CMOS-IC on circuit board and TFT-LCD panel, it is very weak to
electrostatic discharge. Please be careful with electrostatic discharge. Persons who handle the module
should be grounded through adequate methods.

10.9 Strong Light Exposure
The module shall not be exposed under strong light such as direct sunlight. Otherwise, display
characteristics may be changed.

10.10 Disposal

When disposing LCD module, obey the local environmental regulations.
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